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FP.01.01

THE POSSIBILITY OF INTRAOPERATIVE ARTHROSCOPIC IMAGES TO PREDICT RETEAR
AFTER ARTHROSCOPIC ROTATOR CUFF REPAIR USING DEEP LEARNING: A NOVEL WAY
TO PREDICT RETEAR

S.Cho',Y.Kim'
" Seoul St. Marys Hospital, The Catholic University of Korea, Seoul, SOUTH KOREA

Background: It is still challenging to predict retear after arthroscopic rotator cuff repair (ARCR) with many factors. Arthroscopic
image has never been used or even been considered an important tool for predicting the prognosis of ARCR.

Methods: A total of 1394 arthroscopic intra-operative images were retrospectively obtained from 580 patients. Repaired
tendon integrity was evaluated by magnetic resonance imaging (MRI) for all patients within two years after surgery. Images
taken immediately after the rotator cuff repair were included. We compared three different deep learning (DL) architectures to
evaluate the ability of arthroscopic imaging to predict retear. Three pre-trained DL algorithms (VGG16, DenseNet, and Xception)
were used for transfer learning. Training and test sets were split into 8:2. Three-fold stratified validation was used to fine-tune
the hyperparameters using the training data set. The validation results of each fold were revealed. The performance of each
model in the test set was described in terms of accuracy, area under the receiver operating characteristic curve (AUC), F1 score,
sensitivity, and specificity.

Results: The number of arthroscopic images obtained was 1138 from 514 patients for the non-retear group, and 256 from 66
patients for retear group. The mean validation prediction accuracy of each model using arthroscopicimages was 83% for VGG16,
89% for Xception, and 91% for DenseNet. The accuracy in the test set is 76% for VGG16, 87% for Xception, and 91% for DenseNet.
In terms of the AUC, the highest value was DenseNet at 0.91, while VGG 16 and Xception showed the values of 0.83 and 0.91 for
each. The specificity and sensitivity were 0.93 and 0.84 for DenseNet in the test set, while 0.89 and 0.84 for the Xception, and
0.70 and 0.80 for the VGG test sets.

Conclusions: The intra-operative arthroscopic image can predict retear through deep learning algorithms with high accuracy
without other additional factors.




FP.01.02

EARLY POSTOPERATIVE MRI EVALUATION OF A FASCIA LATA AUTOGRAFT WITH AND
WITHOUT POLYPROPYLENE MESH AUGMENTATION AFTER SUPERIOR CAPSULAR
RECONSTRUCTION

H.Ben' S.So' J. Lee', K. Koh ', I. Jeon
" Asan Medical Center, University of Ulsan College of Medicine-Department of Orthopaedic Surgery, Seoul, SOUTH KOREA

Background: Recently, a polypropylene mesh has been introduced and reported to improve the clinical outcomes after superior
capsular reconstruction (SCR) using a fascia lata autograft (FLA). However, mesh-related events such as a foreign response may
trigger inflammation, which might affect graft healing and remodeling.

Methods: Patients who had undergone SCR using an FLAwith and without a mesh between March 2013 and August 2021 were
retrospectively analyzed. Follow-up MRI was performed at three months. A total of 78 patients (24 in the FLA group and 54 in
the FLA + Mesh group) with intact grafts were included. Graft remodeling was evaluated by analyzing the signal/noise quotient
(SNQ) at the humeral (SNQh), mid-substance (SNQm), and glenoid (SNQg) sites. Theoretically, lower SNQ ratios indicate higher
strength and better healing of the graft.

Results: The mean SNQ was 30.603 (range, 11.790-72.710) in the FLA group and 18.367 (range, 4.464-69.500) in the FLA
+ Mesh group (P < .001). Furthermore, significant differences were found between the two groups at the humeral and mid-
substance sites (37.863 [range, 5.092-81.187]vs 15.512 [range, 1.814-80.869] (P < .001) and 29.168 [range, 6.103-73.900]
vs 16.878 [range, 2.454-92.416] (P = .003), respectively). However, there was no difference between the two groups at the
glenoid site (25.346 [range, 7.565-86.353] vs 20.354 [range, 3.732-88.468], P = .057).

Conclusions: At the 3-month follow-up, the FLA + Mesh group showed a lower MRI signal intensity than the FLA group. The
healing and remodeling of an FLA may be enhanced when a mesh is used.




FP.01.03

LOAD-INDUCED GLENOHUMERAL TRANSLATION AFTER ROTATOR CUFF TEARS DURING
A 30° ARM ABDUCTION AND ADDUCTION MOVEMENT

E. Croci 2, J. Genter "3, C. Niiesch %*3, D. Baumgarnter *, A. Mindermann ">*°, A.M. Miiller 2

" University of Basel - Department of Biomedical Engineering, Basel, SWITZERLAND

2 University Hospital Basel - Department of Orthopaedics and Traumatology, Basel, SWITZERLAND

3 Zurich University of Applied Sciences - IMES Institute of Mechanical Systems, Winthertur, SWITZERLAND
*University of Basel - Department of Clinical Research, Basel, SWITZERLAND

> University Hospital Basel - Department of Spine Surgery, Basel, SWITZERLAND

Background: Glenohumeral joint instability is associated with rotator cuff tears (RCT), yet to date a sound knowledge of
glenohumeral motion is missing. We aimed to investigate glenohumeral translations after RCT during an abduction test with
additional weights.

Methods: Twenty-five patients with unilateral RCT (64.3+10.2 years), 24 asymptomatic subjects (55.5+8.2 years) and 25
healthy subjects (26.1+2.3 years) participated in this study. Inferior-superior glenohumeral translations were measured
relative to the glenoid during motion bilaterally from fluoroscopy images during a °30 scapular plane abduction and adduction
movement with handheld weights (0, 2 and 4kg). A linear mixed model (loads, shoulders) with random effects (subjects)
was applied to the translations during abduction and adduction, with the dominant side of healthy subjects as reference. The
Constant Score was acquired and t-tests with Bonferroni correction were used to assess differences.

Results: Mean superior translations during abduction at Okg ranged from 1.9 to 3.2mm and at 4kg from 2.6 to 4.0mm,
with the lowest values for healthy subjects and the highest for patients. Similar values indicating an inferior translation were
observed during adduction. Glenohumeral translation showed a significant main effect for load during adduction (p=0.010).
During abduction, we observed a main effect for the asymptomatic side of patients (p=0.014) and significant interaction effects
of load for the symptomatic side of patients (p=0.046). Post-hoc tests revealed differences during abduction at 4kg between
the symptomatic side of patients and both sides of healthy subjects (non-dominant p=0.005, dominant p=0.021), and for
the symptomatic side of patients between 0-2kg and 0-4kg (p<0.001). Differences in Constant Scores were found between
the symptomatic side of patients (74.4+10.3 points) and all other shoulders (mean range 83.1-88.7 points) and between the
asymptomatic side of patients and both shoulders of healthy subjects (p<0.005).

Conclusions: Stabilisation of the glenohumeral joint depends on the magnitude of load, and these load-induced glenohumeral
translations are greater in symptomatic RCT. The Constant Scores is lower for symptomatic RCT but does not account for load-
dependent activity. Further investigations of joint stability as a function of load are needed to better understand glenohumeral
motion during activities of daily living.




FP.01.04

AUTOMATED 3-DIMENSIONAL MRI SEGMENTATION FOR THE POSTEROSUPERIOR
ROTATOR CUFF TEAR LESION USING DEEP LEARNING ALGORITHM

SW.Chung',S.H. Lee ", A. Seo ?
" Konkuk University Medical Center, Seoul, SOUTH KOREA
2 Seeann solution, Incheon, SOUTH KOREA

Background: Rotator cuff tear (RCT) is a challenging and common musculoskeletal disease. Magnetic resonance imaging
(MRI) is a commonly used diagnostic modality for RCT, but the interpretation of the results is tedious and has some reliability
issues. In this study, we aimed to evaluate the accuracy and efficacy of the 3-dimensional (3D) MRI segmentation for RCT using
a deep learning algorithm.

Methods: A 3D UNet convolutional neural network (CNN) was developed to detect, segment, and visualize RCT lesions in 3D,
using MRI data from 303 patients with RCTs. The RCT lesions were labeled by two shoulder specialists in the entire MR image
using in-house developed software. The MRI-based 3D UNet CNN was trained after the augmentation of a training dataset
and tested using randomly selected test data (training: validation: test data ratio was 6:2:2). The segmented RCT lesion was
visualized in a 3D MRI image, and the performance of the 3D UNet CNN was evaluated using the Dice coefficient, sensitivity,
specificity, precision, F1-score, and Youden index.

Results: A deep learning algorithm using a 3D UNet CNN successfully detected, segmented, and visualized the area of RCT
in 3D.The model's performance reached a 94.3% of Dice coefficient score, 97.1% of sensitivity, 95.0% of specificity, 84.9% of
precision, 90.5% of F1-score, and Youden index of 91.8 %.

Conclusions: The proposed model for 3D segmentation of RCT lesions using MRI data showed overall high accuracy and
successful 3D visualization. Further studies are necessary to determine the feasibility of its clinical application and whether its
use could improve care and outcomes.




FP.01.05

COMPARISON OF CLINICALAND RADIOGRAPHIC OUTCOMES BETWEEN ONLAY AND
INLAY LOWER TRAPEZIUS TENDON TRANSFER FOR MASSIVE IRREPARABLE CUFF
TEARS

H.Sheu, C._Chiu? A.C. Chen? K. Hsu? C.Yang? Y. Chan’ H.Tang > C. Weng *
' Chang Gung Memorial Hospital, Department of Orthopaedics and Sports Medicine, Taoyuan, Taoyuan City, TAIWAN
2 Chang Gung Memorial Hospital, Department of Orthopaedics and Sports Medicine, Linkou, Taoyuan City, TAIWAN
g bung P P P P y i
3 Chang Gung Memorial Hospital, Department of Orthopaedics and Sports Medicine, Keelung, Keelung City, TAIWAN
*Chang Gung Memorial Hospital, Department of Orthopaedics and Sports Medicine, Kaohsiung, Kaohsiung City, TAIWAN

Background: Lower trapezius tendon transfer (LTT) was developed for patients with irreparable posterosuperior rotator cuff
tears (RCTs) with some promising results because it has the advantage of being in phase with the infraspinatus, allowing for
recruitment and ease of rehabilitation. There were two types of LTT, onlay and inlay techniques been published to date. However,
there was a paucity of literature comparing these two techniques. The aim of this study is to compare the clinical and radiological
results between onlay and inlay LTT in patients with irreparable posterosuperior RCTs.

Methods: From September 2019 to August 2021, patients received onlay LTT with an allogenic Achilles tendon graft and inlay
LTTwith an autogolous semitendinousus tendon or peroneus longus tendon in our institution were enrolled in this retrospective
comparative study. Preoperative and postoperative X-ray and MRI were used to determine the tear pattern of the related RCTs,
Hamada classification, and acromiohumeral disctance (AHD). ASES, quick-DASH, and SANE score were collected from the patients
via questionnaire.

Results: A total of 18 patients (thirteen inlay group, and five onlay group) were enrolled. Eleven of them were male. The
mean age was 64.3=6.4 years and BMI 25.7+3.5. There were six Hamada 1, eleven Hamada 2 and one Hamada 3 in the
study. All associated subscapularis tendon tears were repairable (thirteen intact, two Lafosse 1, two Lafosse 2, and 1 Lafosse 3
subscapularis tear) The Onlay group had significantly better ASES (78.4+14 vs. 69.1+13.6, p<0.001), Quich-DASH (7.7+8
vs. 16.7+13.7, p=0.013) scores. There were no significant differences in AHD (8.1+2.6mm vs. 5.2+2.3, p=0.265), and SANE
score (81.4+11.9mmvs. 73+14.4, p=0.119) between onlay and inlay groups.

Conclusions: Onlay and inlay LTT provide satisfactory clinical outcomes for massive irreparable RCTs. Patients in the onlay LTT
group had better ASES and Quick-DASH score than inlay LTT group.




FP.01.06
HIGHER RE-OPERATION RATES FOLLOWING PRIMARY ROTATOR CUFF REPAIR

AUGMENTED WITH BIOLOGIC PATCH FOR FULL-THICKNESS ROTATOR CUFF TEARS
A.Ahmed, Z. Pearson ', A. Agarwal ’, U. Ahiarakwe ', M. Best ', U. Srikumaran '
" Johns Hopkins Uiversity, Baltimore, USA

Background: Due to the aging population in the United States, the prevalence of rotator cuff tears and their surgical
management continues to increase. Despite advances in rotator cuff repairs, patients continue to experience inadequate
postoperative tendon healing, re-tears, and ultimately repair failure. Biologic augmentation patches have been developed with
the purpose of improving local healing and increasing the strength of repair. However, there is a paucity of literature that
observes its clinical efficacy following primary repair for full-thickness tears. Therefore, the purpose of this study was to observe
clinical and patient-reported outcomes (PROM) of patients who underwent rotator cuff repair augmented with a novel collagen
patch derived from bovine tendons when compared to those who underwent repair without a patch.

Methods: A retrospective analysis of patients who underwent primary arthroscopic repair of full-thickness rotator cuff tears
by a single surgeon after January 2015 was conducted. These patients were stratified to those who underwent repair with the
REGENETEN™ Bioinductive Implant augmentation and those who did not. These cohorts were propensity matched for age,
sex, tear size, and mass index (BMI). Variables assessed included demographics, range of motion (ROM), subjective shoulder
value (SSV), American Shoulder and Elbow Surgeon (ASES) scores, Visual Analog Scale (VAS) pain scores, and incidence of re-
operation. Postoperative assessment was performed at three months, six months, one year, and two years.

Results: After propensity matching, 45 patients were included in both cohorts. There was no difference in preoperative
demographics, ROM, and PROMs (p>0.05 for all). At one-year follow-up, there was no difference in ASES, VAS, SSV, or ROM
between groups (p>0.05 for all). Within two years of surgery, the incidence of reoperation was significantly higher in the patch
cohort (13.3%) when compared to the control (0%; p=0.026). The patch re-operations were not indicated for re-tears but rather
inflammation, pain, and stiffness.

Conclusions: Within two-years, the biologic augmentation patch was associated with significantly higher re-operations for
pain, inflammation, and stiffness, with no shown efficacy in graft strength or patient reported outcomes. For primary repairs, this
study does not recommend the utilization of biologic augmentation patches.




FP.01.07
INJECTION OF AUTOLOGOUS CONDITIONED PLASMA COMBINED WITH A COLLAGEN
SCAFFOLD MAY IMPROVE SHOULDER IMPINGEMENT SYNDROME- A PROSPECTIVE

STUDY
H.Agnieszka ', C.H. Lohmann ', . Awiszus ', M. Rudolf, J. Bertrand ', A. Berth '

" Department of Orthopaedic Surgery, Otto von Guericke University Magdeburg, Magdeburg, GERMANY

Background: Shoulder Impingement Syndrome (SIS) is one of the most common diseases of the shoulder and can be
addressed with various therapeutic concepts. Orthobiological agents such as platelet rich plasma with a low side effect rate
gain importance in the conservative treatment of SIS. Currently, the knowledge about success rate influencing factors, such as
the growth factors (GF) concentration or acromion type, is limited. Therefore, we investigated the SIS therapy outcome using
autologous conditioned plasma combined with recombinant human collagen scaffold (ACP/STR) injection, depending on the
GF concentration, age and acromial morphology, in comparison to a corticosteroid-local anesthetic (CSA) injection.

Methods: This prospective trial recruited 58 patients with SIS who received an ultrasound-guided subacromial injection either
an ACP/STR or a CSA followed by physical therapy. Follow up (FU) was performed at 6 weeks, 3 and 6 months. The outcome was
assessed with Constant-Murley Score, Disability of Arm, Shoulder and Hand Score and Simple Shoulder Test. The concentration
of GF was measured using ELISA.

Results: During the FU the improvement of outcome measures was observed with no differences between both groups.
Shoulder force was significantly increased in the ACP/STR group (p < 0.01). We found no correlation between the amount of GF
and age or gender in the ACP/STR patients. An acromion Bigliani type IIl predisposes for therapy failure (p<0.001, OR=56) in
both treatment groups.

Conclusions: Patients with SIS benefit regarding to PROMs after both ACP/STR and CSAinjection and physical therapy. Patients
who received ACP/STR obtained superior improvement in force. The quantity of GF did not vary depending on the age, so that
ACP/STR can be a treatment option for chronic SIS in elderly patients with multimorbidity. The presence of an acromion type |l
seems to be a predictive factor for limited effectivity of injections in the clinical management of SIS.




FP.01.08

DOES PREOPERATIVE FATTY INFILTRATION OF THE INFRASPINATUS MUSCLE AFFECT
CLINICAL OUTCOMES FOLLOWING SUPERIOR CAPSULE RECONSTRUCTION USING
FASCIA LATA AUTOGRAFTS IN IRREPARABLE ROTATOR CUFF TEARS?

A. Hasegawa ', . Mihata "%, K. Fukunishi3, Y. Itami“, A. Uchida ', Y. Noguchi "%, R. Akiyama ', M. Neo '
" Osaka Medical and Pharmaceutical University, Takatsuki, JAPAN

2 First Towakai Hospital, Takatsuki, JAPAN

3 Rakusai Shimizu Hospital, Kyoto, JAPAN

*Takatsuki Red Cross Hospital, Takatsuki, JAPAN

Background: We aimed to assess whether fatty infiltration (FI) severity of infraspinatus muscle (ISP) affected clinical outcomes
following superior capsule reconstruction (SCR).

Methods: This retrospective multi-institutional study included 154 patients (79 women and 75 men; mean age, 69.9 years;
age range, 49-87 years) with irreparable rotator cuff tears (RCTs) who underwent arthroscopic SCR using a minimum 6-mm
thick fascia lata autograft and who completed a minimum 2-year follow-up. The severity of FI of the ISP was evaluated by
preoperative magnetic resonance imaging (MRI) according to the Goutallier classification and was classified into grades 0-5. We
then compared American Shoulder and Elbow Surgeons (ASES) scores, active elevation, active external rotation, and the graft
tear rate among five groups.

Results: MRI scans revealed 12 shoulders with grade 0 FI of ISP, 37 with grade 1 FI of ISP, 46 with grade 2 Fl of ISP, 22 with
grade 3 Fl of ISP, and 37 with grade 4 Fl of ISP. ASES score significantly improved after SCR in all groups (grade 0, 42.9 to 92.4;
grade 1, 41.0 to 92.4; grade 2, 39.6 to 93.0; grade 3, 38.8 to 89.6; grade 4, 40.6 to 87.3; all P<0.01). Active elevation and
external rotation also significantly improved after SCR in all groups (grade 0, 99.6 to 151.3, 32.1 to 42.9; grade 1, 100.0 to
159.1,32.6t0 50.5; grade 2, 97.5t0 157.7,28.8 t0 45.8; grade 3, 83.4 to 155.5,27.5t0 42.0; grade 4, 100.7 to 149.7,21.9 to
39.3; all P<0.01). Postoperative ASES score, active elevation, and active external rotation did not differ significantly among five
groups. Graft tear rate in shoulders with grade 4 Fl of ISP was relatively higher than that in other groups, but the difference was
not found to be significant (grade 0, 8.3%; grade 1, 8.1%; grade 2, 6.5%; grade 3, 9.1%; grade 4, 24.3%; P=0.10.)

Conclusions: Clinical outcomesssignificantlyimproved after SCR regardless of the severity of Fl of the ISP. Therefore, arthroscopic
SCRis a reliable surgical option for irreparable posterior-superior RCTs even in patients with grade 4 Fl of ISP.




Free Papers Session 2: Shoulder Arthroplasty

FP.02.01

CLINICALAND RADIOGRAPHIC OUTCOMES AND GRAFT INCORPORATION RATE
ASSESSED BY CT SCAN AFTER REVERSE SHOULDER ARTHROPLASTY WITH GLENOID
STRUCTURAL BONE GRAFT RECONSTRUCTION

A. Chamberlain’, A. Aleem ', B. Zmistowski ', J. Sefko !, K. Steger-may ', T. Hillen ', J. Keener
"Washington University in St Louis, St Louis, Mo, USA

Background: Reverse shoulder arthroplasty (RTSA) with structural bone graft has been described as a technique in addressing
glenoid bony defects. Studies have demonstrated acceptable outcomes in the use of structural autograft or allograft. However,
most of these studies are small and rarely evaluate bone graft incorporation with CT scan. The aim of this study is to assess
clinical and radiographic outcomes as well as report on graft incorporation assessed on CT scan following RTSA in shoulders
where structural bone autograft or allograft was utilized to augment the reconstruction of the glenoid.

Methods: 35 patients undergoing RTSA with structural bone graft were retrospectively enrolled and 32 patients were
prospectively enrolled. Preoperative American Shoulder and Elbow Surgeons (ASES) Score and Visual analog scale (VAS for
pain) and radiographs were obtained preoperatively and postoperatively. Patients were invited to undergo a CT scan at least 1
year postoperatively to evaluate bony incorporation of the graft.

Results: Thirty-five patients were enrolled retrospectively (52.2%) and 32 prospectively (47.8%). Subjects had an average age
of 69.0 years (range, 37.8-87.4 years). Mean clinical survey follow-up was 31.0 (SD 10.4) months for the retrospective cohort
and 24.8 (SD 2.0) months for the prospective cohort. Autograft was utilized in 46 cases (68.7%) and allograftin 21 cases. Mean
ASES score improved from 33.1(SD 18.5) to 78.2 (SD 22.4), p<0.0001. On postoperative radiographs, 63 cases (94%) showed
stable RTSA constructs while 4 cases (6.0%) developed glenoid baseplate subsidence. Postoperative CT scan was performed in
50 patients and assessed by a board-certified radiologist for graft incorporation. Complete graft incorporation was noted in 45
(90.0%) while partial incorporation was noted in 4 (8.0%) and in 1 case (2.0%) there was no graft incorporation. There was no
correlation between baseplate subsidence and graft type (autograft vs allograft) or primary vs revision surgery.

Conclusions: Reverse Shoulder Arthroplasty with structural bone autograft and allograft is reliable for glenoid augmentation
in patients undergoing RTSA in both primary and revision settings. Clinical outcomes improve significantly and rate of bony
incorporation of autograft and allograft as evaluated on radiographs and CT scan is predictably high.




FP.02.02

A MULTI-CENTRE, RANDOMIZED CONTROLLED TRIAL COMPARING A SECOND-
GENERATION UNCEMENTED TRABECULAR METAL-BACKED VS CEMENTED
POLYETHYLENE GLENOID COMPONENT IN TOTAL SHOULDER ARTHROPLASTY: FIVE-
YEAR RESULT

P.Chin ", W. Regan ', D. Plausinis ', Z. Zarzour ', F. Leung ', T. Sasyniuk ', B. Lim ', K. Johnston '
" University of British Columbia, Vancouver, CANADA

Background: Previously, we reported two-year findings from a randomized controlled trial comparing a second-generation
uncemented trabecular metal-backed (TM) glenoid versus cemented polyethylene glenoid (POLY) in patients undergoing a total
shoulder arthroplasty (TSA). The purpose of the current study is to report five-year results from this trial.

Methods: Approval was obtained from our ethics board. Five surgeons from three centres participated. Patients 18-79 years
with a primary diagnosis of glenohumeral osteoarthritis were screened for eligibility and invited to participate. Randomization to
an uncemented TM or cemented POLY glenoid was performed intra-operatively after adequate bone stock was confirmed. Study
intervals were baseline, two- and five-years postoperative. The primary outcome was the Western Ontario Osteoarthritis Shoulder
(WOOS)score. Secondary outcomes included the ASES score, EQ5D, SF-12, clinical and radiographic exams. Radiographicimages
were reviewed for metal debris according to Endrizzi. Sample size was 34 patients per group based on the WOOS. An additional
14 patients per group were recruited to account for attrition. Mixed effects repeated measures ANOVA for within and between
group comparisons were performed.

Results: Of the 104 patients consented, 93 were randomized (46 TM; 47 POLY). There were no group differences at baseline
(TM: 66.5y0 (6.4); 24M/22F and POLY: 68.4yo (5.5); 23M/24F). No statistical differences were found with patient-reported or
functional outcomes between groups at five-years postoperative. Mean (SD) WOOS scores at baseline, two- and five-years were:
TM: 32 (21), 92 (13), 93 (11) and POLY: 27 (15), 93 (11) and 93 (10), respectively. Metal debris was observed in 11 (23.9%)
patients, but outcomes were not negatively impacted. Debris severity was minor (Grade 1-2). Seven patients in each group
experienced a complication. Of these, 6 (13%) TM and 4 (8.5%) POLY required a re-operation or revision. Only one patient
experienced a glenoid-related complication that required revision (a TM glenoid that loosened due to infection).

Conclusions: At five-years postoperative, there were no statistically or clinically significant differences between implants
with respect to patient-reported outcomes, shoulder function, and complication rates. Metal debris was observed in 23.9% of
patients with a TM glenoid but did not negatively influence implant survival, patient-reported outcomes, or shoulder function.

10



FP.02.03

GLENOID LATERALIZATION AND SUBSCAPULARIS REPAIR ARE INDEPENDENT
PREDICTIVE FACTORS OF IMPROVED INTERNAL ROTATION AFTER REVERSE SHOULDER
ARTHROPLASTY

M. Chelli’, M. Azar ', P Boileau '
VICR Nice, Nice, FRANCE

Background: Reverse ShoulderArthroplasty (RSA) has demonstrated improvements in clinical outcomes for various conditions,
but some have expressed concerns regarding the restoration of active internal rotation (AIR). The current study assesses the
preoperative and intraoperative predictive factors of AIR in patients operated with a Grammont-style RSAwith a minimum 5-year
follow-up.

Methods: Retrospective multicentric study including patients operated with a 155° Grammont-style RSA for cuff-related
pathology or primary osteoarthritis with posterior subluxation and/or associated cuff tear. Patients were clinically evaluated at
a minimum of 5 years follow-up. Patients with previous surgery and those who had undergone a tendon transfer with the RSA
were excluded. Demographic parameters, BMI, preoperative notes and operative reports were harvested from medical records.
AIR was graded according to the Constant score system from 0 to 10.

Results: A total of 280 shoulders in 269 patients (mean age at surgery, 74.9 + 5.9 years) met the inclusion criteria and were
analyzed. The average follow-up was 8.1 years (range, 5-16 years). Overall, AIR increased from 4.2 (SD 2.5, range 0 to 10)
preoperatively to 5.9 (SD 2.6, range 0 to 10) at the final follow-up. At the last follow-up, AIR increased in 56% of cases, remained
unchanged in 26% and decreased in 18%. In 188 shoulders (67%) internal rotation was functional and allowed patients to
reach the level of L3 or higher. Multivariable linear regression found the following preoperative clinical factors to be predictive
of worse AIR after RSA: male gender (B=-1.25[-2.10; -0.40]; p=0.0042) and higher values of BMI (8=-0.085[-0.17; -0.0065];
p=0.048).Two surgical factors were associated with better AIR after RSA: glenoid lateralization with BIO-RSA technique (8=0.80
[0.043; 1.56]; p=0.039) and subscapularis repair (8=2.02 ;0.29] 1.16]; p=0.0092).

Conclusions: Ata mean of 8 years follow-up (5 to 16 years), internal rotation was functional (L3 level or higher) in 67% of the
operated shoulders after Grammont-style RSA, but 2 patients out of 10 experienced decreased AIR after surgery. Male patients
and patients with higher BMI have poorer AR, and glenoid lateralization (with BIO-RSA technique) and subscapularis repair are
predictive factors of increased AIR after RSA.

1"



FP.02.04

INCREASED ECONOMIC BURDEN AND CLINICAL IMPACT OF INCIDENTAL FINDINGS
FROM PREOPERATIVE COMPUTED TOMOGRAPHY FOR TOTAL SHOULDER
ARTHROPLASTY

Y. Chen' S.Shah',A. Roche ', L. Li !, M. Chilton ', B. Saks ', M. Macaskill !, G. Ross
" New England Baptist Hospital, Boston, USA

Background: 3D planning software for shoulder arthroplasty recently emerged for aiding in intraoperative determination of
native glenoid. These protocols often require increased scan resolution, however, raising the question of an increased prevalence
and clinical impact of incidental findings (IFs) from preoperative imaging.

Methods: A retrospective review of preoperative shoulder CT reports was conducted for 333 consecutive patients planning
anatomic or reverse total shoulder arthroplasties. Patients with thin-sliced CT scans (1.25 mm) were compared with those with
standard CT scans (2.5 mm). Poisson regression was performed with baseline characteristics and potentially pathologic IFs
(PPIFs).

Results: IFs were presentin 131 of the 333 scans (39.3%), and 38 of the 333 scans (11.4%) included PPIFs. Only 8 of the 333
scans (2.4%) required workup, with 2 of the 333 (0.6%) leading to new cancer diagnoses. Thin-sliced CT scans detected a higher
mean number of IFs (1.12 versus 0.22, P, 0.001) while the mean number of PPIFs remained similar (0.13 versus 0.10, P =
0.43).

Conclusions: IFsare frequent; however, only 0.6% scans led to new cancer diagnoses. Comparison of thin-sliced with standard
CTscans revealed a higher frequency of IFs but similar PPIFs, indicating increased burden of IFs without the benefit of identifying
additional malignancies. As demand rises for shoulder arthroplasties, surgeons should consider the potential hidden costs of IFs
when using 3D planning programs.
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HOW DOES HUMERAL LATERALIZATION AFFECT JOINT FUNCTION? A BIOMECHANICAL
OBSERVATION USING A "SMART" RSA

A.Caubere ", S. Rutigliano ?, S. Bourdon 2, F. Plourde ?, J. Erickson 3, M. Morelli *, M. Parsons *, L. Neyton ¢, M. Gauci
" Military Hospital Sainte-Anne, Toulon, FRANCE

2 Statera Medical Inc, Montreal, CANADA

3 Overlook Medical Center, Summit, USA

* St Mary s hospital, Montreal, CANADA

> Hip and Shoulder Center, New Hampshire, USA

¢ Jean Mermoz Private Hospital, Lyon, FRANCE

"Pasteur Il Hospital, Nice, FRANCE

Background: Optimizing soft tissue tension during Reverse Total Shoulder Arthroplasty (RTSA) is crucial to patient outcome.
The objective of this study was to evaluate the force transmission change and the effects on motion using two different liner
thicknesses in a humeral tray. We hypothesized that with increasing lateralization, there would be an increase in observed intra-
articular force and a corresponding loss in passive range of motion.

Methods: A biomechanical study was performed on a single cadaveric specimen using a smart RTSA prototype (Goldilocks®
- Statera Medical). This system is designed with an internal proprietary sensing system, and adjustment mechanism inside the
metal tray and allows real-time monitoring of intra-articular pressures and joint kinematics. We assessed joint pressures and
kinematics at 20° and 40° of flexion, 20° of extension and 30° of abduction. For each position, the arm was initially internally
rotated followed by external rotation. The load (Newtons) and the direction of the resultant force applied on the implant were
compared for different thicknesses (0 mm and 1.5 mm). Each sequence of movements was repeated three times.

Results: When increasing construct thickness, we noted a significant increase of the average loads on the implant in external
rotation for each elevation (20° extension: increase of 25.1% (20.658 N); 30° abduction: increase of 40.8% (16.490 N); 20°
flexion: increase of 25.4% (14.488 N); 40° flexion: increase of 19.9% (11.957 N)) with a re-centralization and a decrease in the
load dispersion towards the center of the humeral liner. Finally, we found a limitation of range of motion in external rotation.
In fact, given a fixed external rotation angle we notice a significant increase in the magnitude of force for each elevation (20°
extension: increase of 57.7%(42.420 N); 30° abduction: increase of 153.2% (37.965 N); 20° flexion: increase of 42.6%(26.254
N); 40° flexion: increase of 34.4% ( 24.316 N)).

Conclusions: This preliminary biomechanical analysis provides the first insights into joint loads and kinematics as a function
of implant thickness. Data obtained using this type of device (Goldilocks® - Statera Medical) could guide surgeons in finding
the proper implant balance during RTSA.
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FP.02.06

INFLUENCE OF DESIGN OF REVERSE SHOULDER ARTHROPLASTY ON AXIAL ROTATION:
A SYSTEMATIC REVIEW

R Cueto’, K Hao, C. Gharby ', D. Freeman ', J. Werthel 2, J. King 3, T. Wright *, D. Almader-douglas * B. Schoch
" University of Florida, College of Medicine, Gainesville, USA

2 Hopital Ambroise-Paré, Chirurgie Orthopédique, Boulogne-billancourt, FRANCE

3 University of Florida, Department of Orthopaedic Surgery and Sports Medicine, Gainesville, USA

*Mayo Clinic, Scottsdale, USA

> Mayo Clinic, Department of Orthopedic Surgery, Jacksonville, USA

Background: Restoration of external and internal rotation (ER and IR) after Grammont-style reverse shoulder arthroplasty
(RSA) is often unreliable. One purported solution is the use of lateralized implants. The objective of this meta-analysis was to
compare axial rotation after RSA based on degree of implant lateralization.

Methods: We conducted a systematic review per PRISMA recommendations. A bibliographic search was performed for
MEDLINE, Embase, Scopus, Web of Science, and Cochrane Library. Study quality was assessed per MINORS criterion. Inclusion
criteria were studies evaluating axial rotation (ER, IR, or both) after RSA with a defined implant design. Our primary aim was to
compare postoperative ER and IR between globally lateralized versus medialized implants after RSA. Implant classification was
adopted from Werthel et al. Demographics and outcomes were reported as weighted means and pooled proportions. Meta-
analysis was conducted using a random-effects model.

Results: Thirty-nine studies reporting 3,184 shoulders were included. Included patients had a weighted mean age of 72 years,
mean follow-up of 48 months, minimum follow-up of 29 months (range: 21-62), and 64% were female. The subscapularis was
repaired in 84% (n=2,690) shoulders; this was performed at a marginally higher rate when a lateralized implant was used (88%
vs. 82%, P<0.001). Postoperative ER was reported by 97% (n=38) of studies and had a weighted mean of 30.7° (range: 9.9-
47.6°). Both pre- and postoperative ER were reported by 77% (n=30); the weighted mean improvementin ER was 12.8° (range:
-0.3-42°). The weighted mean improvement in ER was 14.5° for lateralized and 9.7° for medialized implants. Meta-analysis of
postoperative ER was possible for 27 studies reporting 2,213 shoulders; we found significantly greater postoperative ER with
a globally lateralized versus medialized implant (37°[95%CI:34-40°] vs. 26°[22-31°], P<0.001). Mean postoperative IR was
reported by 54% (n=21) of studies. Mean postoperative IR achieved the minimum necessary internal rotation by 56% with
lateralized (n=858, 8 studies) versus 35% (n=166, 4 studies) with medialized implants (P<0.001). Heterogeneity in reported
IR prohibited quantitative analysis.

Conclusions: Lateralized RSA produces superior rotation compared to medialized designs. Standardization of IR reporting
after RSA is needed for future meta-analyses.
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EARLY MORBIDITY AND MORTALITY AFTER ONE-STAGE BILATERAL SHOULDER
ARTHROPLASTY

D.G. Bernard ', M. Gregoire ', 0. Manuel , B. Pascal ', G. Jean-francois ', G. Marc-olivier '
" Universitary Institute of Locomotion and Sport (IULS), Nice, FRANCE

Background: One-stage bilateral shoulder arthroplasty allows a single hospitalization with a single anesthesia and has been
little reported compared to 1-stage bilateral hip and knee arthroplasty, which have demonstrated their interest. The aim of the
present study was to determine peri- and early post-operative morbidity and mortality, which has not been clearly assessed. The
study hypothesis was that peri- and early post-operative morbidity and mortality in 1-stage bilateral shoulder arthroplasty is low
in selected patients and that satisfaction is high.

Methods: It was a monocentric retrospective study that assessed the peri- and early post-operative morbidity and mortality
in 1-stage bilateral shoulder arthroplasty. Twenty-one patients, under 80 years old with ASA score less than or equal to 3, were
consecutively included between 1999 and 2020 for total shoulder arthroplasty. Perioperative complications and postoperative
subjective and objective outcomes were noticed at a mean follow-up of 6+3 months.

Results: No early deaths were noticed. The intraoperative complication rate was 7% with one brachial plexus plasy with
spontaneous recovery, one glenoid fracture that required intraoperative adaptation and one drill-bit broken in glenoid. The
mean blood loss was 145%40cc, surgery time was 164+63 min, and the hospital stay was evaluated at 4+5 days. Only 1 patient
required a postoperative transfusion. Functional results at 6 months showed significantly improved mean range of motion:
+58° (p<0.001) of anterior elevation, +23° (p<0.001) of external rotation and +4/10 of internal rotation (p<0.001). The
satisfaction was overall good with 95% patients "very satisfied” or “satisfied". No post operative prosthesis dislocation or sepsis
was reported.

Conclusions: One-stage bilateral shoulder arthroplasty was feasible in selected patients. Mortality was null and morbidity
was low. Surgery time was reasonable and required no repositioning. Bilateral shoulder replacement requires good blood
optimization but can be performed even in cases of associated comorbidities in patients with an ASA score less than or equal to
3. Postoperative adapted management is mandatory for patient satisfaction during rehabilitation.
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USE OF CUSTOM GLENOID COMPONENTS FOR REVERSE TOTAL SHOULDER
ARTHROPLASTY

J. Bervell ', P. Apiwatanakul ', P. Meshram ', P. Lukasiewicz ", J. Lu ', R. Maxson ', U. Srikumaran ', E.Mcfarland '
"The Johns Hopkins University, Department of Orthopaedic Surgerey, Baltimore. MD USA, Baltimore, USA

Background: Severe glenoid bone loss in reverse total shoulder arthroplasty (RTSA) presents substantial challenges, with high
failure rates with bone grafting. Custom glenoid components have been reported to be a viable solution for those with large
bone defects. However, the strengths and limitations of using these implants have not previously been described. The purpose
of the present study was to evaluate short-term clinical outcomes and complications after RTSA when using a custom glenoid
baseplate.

Methods: This is a retrospective case series from a single institution of 29 patients for whom a custom glenoid component was
created between 2017 and 2022 for extensive glenoid bone loss. 25 were studied retrospectively between 1 and 51 months,
with 9 having a minimum of 2-year follow-up. Patient-reported outcome measures were recorded preoperatively for all patients
and repeated at 1 and 2 years postoperatively. All intraoperative and postoperative complications were reported.

Results: Of the 25 patients who underwent the procedure, a custom implant was unable to be matched in 3. For these patients,
the length of time from CT scan to implantation of their respective glenoid components averaged 7.6 months, compared with
5.5 months for those implanted with no difficulty. There were 7 intraoperative complications: 5 greater tuberosity fractures, 1
proximal acromial fracture, and 1 medial calcar fracture. There was no failure of the glenoid componentin any patient, including
the 9 with at least 2-year follow-up.

Conclusions: Custom glenoid components show promise in the treatment of substantial glenoid bone loss but are not without
challenges. This study showed that a prolonged time of >6 months from CT scan to device implantation resulted in bone loss
that rendered the implants unusable. When the device does fit the glenoid, satisfactory short-term radiographic and clinical
follow-up ata minimum of 2 years were achieved.
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FP.03.01

THROWING ARM KINETICS AND BALL VELOCITY IN HIGH SCHOOL PITCHERS WITH
‘OVERALL FAST' AND ‘OVERALL SLOW' CUMULATIVE JOINT/SEGMENT VELOCITIES

J.Manzi', B. Dowling ?, Z. Wang 3, S. Sudah *, B. Dowling °, M. Wishman °, M. Rohde ¢, M. Nasra ', K. McElheny’, J. Ruzbarsky ¢,
B. Erickson %, M.C. Ciccotti °, M.G. Ciccotti, J_ Dines’

" Department of Orthopaedic Surgery, Lenox Hill, New York, USA

2 Sports Performance Center, Midwest Orthopaedics at Rush, Oak Brook, USA
3Weill Cornell Medicine, New York, USA

* Department of Orthopaedic Surgery, Monmouth Medical Center, Monmouth, USA
5School of Medicine, West Virginia University, Morgantown, USA

6 Zucker School of Medicine at Hofstra/Northwell, Hempstead, USA

7 Sports Medicine Institute Hospital for Special Surgery, New York, USA

8 Steadman Philippon Research Institute, Vail, USA

? Rothman Orthopaedic Institute, Philadelphia, Philadelphia, USA

Background: Individual maximum joint and segment velocities (ie. pelvis rotation, trunk rotation, shoulder internal rotation,
etc.) have shown positive associations with throwing arm kinetics/ball velocity in baseball pitchers. The purpose of this study was
to observe how cumulative maximum joint and segment velocities, irrespective of sequence, may impact ball velocity/throwing
arm kinetics in high school pitchers.

Methods: High school (n=55) pitchers threw 8-12 fastball pitches while being evaluated with 3D-motion capture (480 Hz).
Maximum joint and segment velocities (lead knee extension, pelvis rotation, trunk rotation, shoulder internal rotation, forearm
pronation) were calculated for each pitcher. Pitchers were classified as 'Overall Fast', ‘Overall Slow’, or 'High Velocity' for each joint
orsegment velocity subcategory, or as 'Population’, with any pitcher eligible to be included in multiple subcategories. Kinematic
and kinetic parameters were compared among the various subgroups via T-tests with post-hoc regressions and multi-variable
regression models created to predict throwing arm kinetics and ball velocity, respectively.

Results: The Lead Knee Extension and Pelvis Rotation velocity subgroups achieved significantly higher normalized elbow
varus torque (pmax=0.016) and elbow flexion torque (pmax=0.018) compared to Population, with equivalent ball velocity
(pmax=0.118). For every 1 standard deviation increase in maximum pelvis rotation velocity (87°/s), normalized elbow
distractive force increased by 4.7% Weight (BW) (B: 0.054, B: 0.290 p: 0.013). The 'Overall Fast' group was older (16.9+1.4
vs. 15.4+0.9yrs. respectively, p=0.007), had 8.9 MPH faster ball velocity (32.7+3.1 vs. 28.7£2.3m/s respectively, p=0.002),
and had significantly higher shoulder internal rotation torque (4.7%0.6 vs. 3.7+0.8%BWx Height [BH] respectively, p=0.003),
elbow varus torque (61.8+16.4 vs. 41.6=11.4%BWxBH respectively, p=0.001), and elbow flexion torque (3.5+0.4 vs.
2.5%0.5%BWxBH respectively, p<0.001) compared to the ‘Overall Slow’ group. A multi-regression model for ball velocity based
on maximum joint and segment velocities and anthropometrics predicted 53.0% of variance.

Conclusions: High school pitchers with higher combined maximum joint and segment velocities, irrespective of sequence,
demonstrated older age and faster ball velocity at the cost of increased throwing shoulder/elbow kinetics. Pitchers and coaching
staff should consider this trade-off between ball velocity and greater throwing arm kinetics with faster joint and segment
velocities.
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PREMATURE LATERAL COMPARTMENT PHYSEAL CLOSURE IN OSTEOCHONDRITIS
DISSECANS OF THE ELBOW

H.L Cho', J.H. Koo, HK. Jin", J.H. Choi
" Good Samsun Hospital, Busan, SOUTH KOREA

Background: The status of capitellar physeal closure is critical to determine treatment plans in adolescent osteochondritis
dissecans (OCD). The purpose of this study is to identify bilateral differences of physeal closure of the lateral compartment of the
elbow in osteochondritis dissecans (OCD) and related factors with early premature physeal closure.

Methods: Initial anteroposterior radiographs of the bilateral elbows in 40 baseball players with capitellar OCD (mean age:
12.8 years, Group ) were reviewed for the status of physeal closure of the lateral compartment; capitellum, radial head, lateral
epicondyle. Radiographs of 40 baseball players with medial epicondylar apophysitis without OCD (mean age: 12.2 years,
Group 1) were enrolled as control. As compared with nondominant elbow, we defined the relative status of physeal closure
of dominant elbow as early, same, and delayed. Statistical differences between groups were evaluated regarding the status of
physeal closure. In OCD group, bilateral differences of the status of physeal closure were analyzed according to the associated
demographic factors, radiographic stages and the extent of OCD lesions.

Results: Significant bilateral differences of physeal closure of the lateral compartment were found between groups (p=0.002).
In group |, early physeal closures were identified in capitellum (55%), in radial head (53%) and in lateral epicondyle (38%) of
dominant elbows. In group II, 38 players (95%) showed the same status of physeal closure of the lateral compartment. In group
|, increased BMI (p=0.654), position of players (p=0.346) were not statistically significant factors associated with early physeal
closure, but OCD players with longer career length showed early closure (p=0.011). Players with advanced radiographic stage
(stage Il, p=0.024 and Ill, p=0.001) or extended lateral lesion (p=0.012) showed significant early physeal closure of the lateral
compartment, especially in capitellum and radial head.

Conclusions: In the initial presentation, over the half of the adolescent baseball players with OCD demonstrated early
radiocapitellar physeal closures in dominant elbow. Players with longer career length, more advanced or extensive lesions may
exhibit premature closure of the lateral compartment physes. In addition to the altered articular congruity caused by OCD lesion,
premature physeal closure may also contribute to development of arthritis without appropriate radiocapitellar remodeling.
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ASSESSMENT OF ULNAR COLLATERAL LIGAMENT OF ELBOW BY SHEAR WAVE
ELSATOGRAPHY ULTRASOUND IN COLLEGE BASEBALL PLAYERS

WK. Jeong ', M. Jang ', C.H. Kang ', K.S. Hwang '
" Korea University, Seoul, SOUTH KOREA

Background: The ulnar collateral ligament(UCL) is known to be a primary stabilizer against valgus stress in overhead throwing
athletes. The purpose of this study was to evaluate the elasticity of the UCL of elbow by shear wave (SW) elastography in college
baseball players under resting and valgus stress conditions.

Methods: 27 college baseball players with sixty elbows were enrolled (mean age 20.48 = 1.34 years). The thickness of UCL at
two points (just above the coronoid process and at the center of ulno-humeral joint) and the gap of the ulnohumeral joint were
measured. Elastography of UCL were obtained two ROIs at the same point in resting and valgus stress condition. The elbows
are divided into two groups; throwing arm vs. non-throwing arm, lax arm vs. non-lax arm. Correlation analysis and multiple
regression analysis were used to identify relationship between evaluation parameters and changing rate of ulno-humeral gap
in valgus stress.

Results: Throwing arms had increased ulno-humeral gap at resting and valgus stress condition than non-throwing arms
(p=0.022, p=0.002). The mean thickness of UCL at the center of ulno-humeral joint were 0.76 = 0.27 mm in throwing arm and
0.58 = 0.17 cm in non-throwing arm (p=0.009). There were no significant differences in thickness and SW velocity between
lax arm and non-lax arm. However, in throwing arms, SW velocity of lax arm (45.01 £ 21.09 kPa) was significantly decreased
than non-lax arm (72.97 = 26.75 kPa) (p=0.005). The thickness and SW velocity of UCL at the center of ulno-humeral joint
were significantly correlated with the changing rate of ulno-humeral gap. (r= 0.334 and -0.317,p = 0.014 and p = 0.019).The
thickness and SW velocity of UCL were significantly and independently correlated with the changing rate of ulno-humeral gap.

Conclusions: Valgus laxity of elbow joint can be evaluated by elasticity of ulnar collateral ligament measured with shear wave
elastography at resting condition. Even with thick ulnar collateral ligament, the function can be decreased, so the physicians
should not evaluate the joint status only with radiographic findings.
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CONSERVATIVE TREATMENT OF CAPITELLAR OSTEOCHONDRITIS DISSECANS
IN YOUNG BASEBALL PLAYERS: IS ANNUAL ULTRASOUND ELBOW SCREENING
EFFECTIVE?

Y.Kida ', Y. Kotoura ", T. Sukenari, K. Takatsuji ', R. Furukawa ', 0. Onishi ", Y. Kobayashi ', K. Takahashi '
" Department of Orthopaedics, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, JAPAN

Background: Capitellar OCD can be diagnosed by ultrasonography, and we have been recommending annual ultrasound
(US) elbow screening for young baseball players in our community since 2008. The purpose of this study was to compare the
results of conservative treatment of OCD detected by US elbow screening with those of OCD diagnosed only after a direct visit to
a hospital and to investigate the usefulness of US elbow screening for young baseball players.

Methods: During 2009-2019, 263 baseball players were diagnosed with capitellar OCD and 250 cases were followed up
longer than 12 months were enrolled in this study (follow-up rate; 95.1%). The patients were divided into a US screening group
and a hospital group according to whether the diagnosis of OCD was made by US elbow screening or direct hospital visit. Stage
of the OCD, results of conservative treatment were studied. The results were statistically compared between the two groups. A
p-value of <0.05 was considered significant.

Results: There were 158 patients in the US screening group and 92 patients in the hospital group. In terms of the stage of the
OCD at the time of initial examination, percentage of the patients in the US screening group of the stage |, I and IIl were 60.8%,
31.0%, and 8.2%, respectively, while 21.5%, 41.9%, and 35.5% of the patients in the hospital group were in the stage I, I, and
I1l, respectively. The results of conservative treatment showed that 60.8% of patients in the US screening group had complete
healing, 12.0% had partial healing, and 27.2% had surgery. On the other hand, 18.5% of patients in the hospital group resulted
in complete healing, 10.9% resulted in partial healing, and 70.7% underwent surgery. Complete healing was significantly more
common in the US screening group, and surgery was significantly more common in the hospital group (p<0.01).

Conclusions: The efficacy of US elbow screening is that it can detect capitellar OCD at an early stage and lead to conservative
healing of the lesionin a higher percentage of patients. US elbow screening had a positive impact on the outcome of conservative
treatment of capitellar OCD.
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SHOULDER AND ELBOW INJURIES IN TAIWAN ELITE HIGH SCHOOL BASEBALL
PITCHERS. A DESCRIPTIVE EPIDEMIOLOGY STUDY

C.Chiu',Y.lu' Y-H. Cheng
" Linkou Chang Gung Memorial Hospital, Taoyuan, TAIWAN

Background: Early detection of potential risk factors for elbow injuries like ulnar collateral ligament (UCL) injuries in young
baseball players is important, especially in early stage. Ultrasonographic structural abnormalities have been regarded as a
"pre-injury” status of elbow injuries. Also, some studies report the relationship between elbow injuries and shoulder/elbow
range of motion (ROM). To determine the relationship between shoulder/elbow ROM and elbow ultrasonographic structural
abnormalities in Taiwan high school baseball players.

Methods: Atotal of 533 Taiwan high school baseball players were included in this study. The demographic data were recorded.
Physical examinations including measurements on shoulder/elbow ROM and elbow sonographic examinations were performed
and recorded by professional physicians. The analyses were conducted in three subgroups, all players pooled, pitchers-only,
and fielders-only, due to several demographic differences among these subgroups. In all the subgroups, univariate analyses
were conducted separately for participants with and those without elbow ultrasonographic structural abnormalities, and then
multivariate analyses were conducted to identify factors significantly related. The odds ratios (ORs) were used to estimate the
risk of elbow ultrasonographic structural abnormalities.

Results: Demographic data showed that taller height (p<0.001) and greater elbow flexion/extension ROM (p<0.001) were
related to being pitchers. One year younger starting to play baseball (all players: OR, 1.202; p=0.003), one more year of official
baseball attendance (all players: OR, 1.154; p=0.008| pitchers: OR, 1.342; p=0.004), one less degree of shoulder total rotation
angle (all players: OR, 1.007; p=0.050| pitchers: OR, 1.016; p=0.006), and one less degree of elbow total flexion/extension
angle (all players: OR, 1.052; p=0.003]| pitchers: OR, 1.075; p=0.004), were significantly related to ultrasonographic elbow
structural abnormalities, while there was no significant risk factor in fielder subgroup.

Conclusions: For Taiwan high school baseball players, especially in pitchers, longer official baseball experience, decreased
shoulder total rotational angle, and decreased elbow total flexion/extension angle, were related to ultrasonographic structural
abnormalities, which may serve as pre-injury status of elbow.
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THE FLEXION INITIATION TEST AND AN EVIDENCE-BASED DIAGNOSTIC ALGORITHM
FOR DISTAL BICEPS TENDON TEARS

0.Bono ', S. Shah'', J. Peterson ", S. Golenblock ', G. Ross '
" New England Baptist Hospital, Boston, USA

Background: The purpose of this study was (1) to assess the flexion initiation test's (FIT) ability to detect distal biceps tendon
tears (DBTT) in a cohort of consecutive patients presenting with elbow pain and (2) to generate a reliable evidence-based
diagnostic algorithm using a combination of both the FITand hook tests.

Methods: We performed a retrospective review of 125 consecutive patients who presented with elbow pain, all of which
had the FITand hook test performed prior to imaging/further intervention. The integrity of the tendon was determined during
surgery or by magnetic resonance imaging. Sensitivity, specificity, positive predictive value, and negative predictive value were
determined for the FITand hook test.

Results: Our evidence-based diagnostic algorithm showed that when both test results are in agreement, there is a 100%
diagnostic accuracy for detecting what prior have termed surgically indicated tears (complete ruptures and high-grade partial
tears) and biceps pathology that can be treated with nonoperative management. The FIT demonstrated 100% sensitivity for
surgically indicated tears. The hook test demonstrated 100% sensitivity for complete ruptures, but 18% sensitivity for diagnosing
partial tears.

Conclusions: The FIT, which is aimed atimproving diagnostic acuity of high-grade partial thickness tears, demonstrated a 93%
sensitivity and 96% specificity overall and a 100% sensitivity for complete ruptures and high-grade partial tears. The evidence-
based diagnostic algorithm using the combination of the FITand hook test demonstrates high accuracy for the diagnosis of both
complete and high-grade partial DBTTs. The methodology may help to prevent diagnosis delays, improve patient education, and
preserve the option for timely primary surgical repair in the treatment of DBTTS.
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FP.03.07
COMPARISON OF POSTOPERATIVE RESULTS OF OSTEOCHONDRAL AUTOGRAFT
TRANSFER FOR CAPITELLAR OSTEOCHONDRITIS DISSECANS ACCORDING TO LESION

SITE
K. Hara, Y. Mitsui '
" Hyakutake Orthopedic Hospital, Saga, JAPAN

Background: Surgical treatment is generally used for capitellar osteochondritis dissecans (OCD) when conservative treatment
has failed. Although good postoperative results have been reported for centrally located OCD, they are not always good for
laterally located (lateral spread) OCD, and the choice of surgical technique is controversial. We perform osteochondral autograft
transfer in patients with International Cartilage Repair Society (ICRS) grade 3 or 4 and lesions larger than 10 mm. The purpose
of this study was to investigate the postoperative results of osteochondral autograft transfer according to the lesion location.

Methods: The patients were 81 young male athletes (average age, 13.4 years) who underwent osteochondral autograft transfer
(6- or 8-mm diameter taken from the unloaded portion of the external femoral condyle) of OCD and were available for follow-
up for more than 1 year. Treatment outcomes were evaluated by return-to-play rate, elbow range of motion (ROM), Japanese
Orthopaedic Association-Japan Elbow Society Elbow Function (JOA-JES) score, and Timmerman-Andrews (T-A) score. Patients
were divided into two groups: 40 patients with laterally located type (L-type) and 41 patients with centrally located type (C-type),
and postoperative results of two groups were examined and compared.

Results: All patients returned to competition in both groups. From preoperative to postoperative, ROM was 128° flexion to
132° and -12° extension to -3.7° in L-type, 130° flexion to 134° and -5.6° extension to -1.4° in C-type, and JOA-JES score
improved significantly from 53.7 to 90.0 in L-type and from 64.1 to 91.8 in C-type, and T-A score improved from 149 to 193 in
L-type and from 166 to 196 in C-type. Only postoperative ROM in extension was slightly worse in L-type than in C-type (P<0.05),
but there were no significant differences in other parameters between two groups.

Conclusions: Osteochondral autograft transfer has provided good results regardless of the site of the OCD lesion. This
technique may be useful for many ICRS grades 3 and 4 OCD lesions, but may require long-term follow-up to ensure that there
is no future progression, such as arthropathic changes.
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ALL ARTHROSCOPIC AUTOLOGOUS OSTEOCHONDRAL GRAFTING FOR

OSTEOCHONDRITIS DISSECANS OF THE HUMERAL CAPITELLUM

I Mihata ", A. Hasegawa ', K. Fukunishi ", Y. Fujisawa %, A. Uchida ', Y. Noguchi 3, M. Ohue 2, M. Neo '
" Osaka Medical and Pharmaceutical University, Takatsuki, JAPAN

2 Katsuragi Hospital, Kishiwada, JAPAN

3 First Towakai Hospital, Takatsuki, JAPAN

Background: An osteochondritis dissecans of the humeral capitellum causes elbow pain during throwing motion. Capitellar
0CD lesions classified as International Cartilage Repair Society (ICRS) category Ill (complete discontinuity) or IV (defect with
a dislocated fragment) cannot heal without surgery. The objective of this study was to investigate clinical outcomes and rate
of complete return to previous sports after all arthroscopic autologous osteochondral grafting (harvesting and inserting graft
arthroscopically) for capitellar OCD lesions of ICRS category IIl or IV.

Methods: Ten competitive overhead athletes (mean age of 14.6 years; range, 13-16) who had undergone all arthroscopic
autologous osteochondral grafting participated in this study. Of the 10 patients, there were 9 baseball players (6 infielders, 2
catchers, 1 pitcher) and 1 tennis player. Average career of baseball or tennis were 7.7 years (range, 4-10 years). Arthroscopic
examination showed ICRS Il in 4 players and ICRS IV in 6 players, and central type in 7players, lateral type in 1 player, and both
central and lateral types in 2 players. The OATS (Osteochondral Autograft Transfer System, Arthrex) is used for osteochondral
grafting. The size and number of osteochondral grafts are determined from the size of the lesion. Cylindrical osteochondral
grafts (6 to 10 mm in diameterand 10 to 15 mm long) are harvested arthroscopically from the superior lateral edge of the lateral
femoral condyle. The harvested osteochondral grafts were inserted arthroscopically into the capitellum. Elbow range of motion
(ROM), JOA-JES sports score, rate of complete return to sports, surgical complication, and healing rate were assessed.

Results: Elbow ROM and JOA-JES sports score were significantly increased after surgery (extension: -10 to -2 degrees, p=0.01,
flexion: 124 to 138 degrees, p=0.02, JOA-JES sports score: 52.4 to 98.5, p<0.0001). All ten patients (100%) had healed grafts
in postoperative CTand/or x-ray and returned to sports completely without any elbow and knee pain at 6.6 months (6-9 months)
after surgery. No surgical complication was found.

Conclusions: Forosteochondritis dissecans of the humeral capitellumin ICRS Il or IV, all arthroscopicautologous osteochondral
grafting could provide pain relief, functional improvement and high rate of complete return to sports without any surgical
complication.
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Free Papers Session 4: Shoulder Instability

FP.04.01

CONSERVATIVE TREATMENT ACHIEVES COMPARABLE CLINICAL RESULTS IN
PATIENTS WITH ACUTE ROCKWOOD TYPE V AC-DISLOCATIONS COMPARED TO AN

ARTHROSCOPICALLY-ASSISTED ACROMIO- AND CORACOCLAVICULAR STABILIZATION
D.Akgun', H. Gebauer, L. Eckl ", N. Barthod-tonnot ', L. Lacheta , P Moroder 3, J. Pawelke *

" Department of Shoulder and Elbow Surgery, Center for Musculoskeletal Surgery, Charité - University Medicine Berlin, Berlin,
GERMANY

2 Department of Orthopedic Sports Medicine, Klinikum Rechts der Isar, Technical University of Munich, Munich, GERMANY

3 Department of Shoulder and Elbow Surgery, Schulthess Clinic, Zurich, SWITZERLAND

* Experimental Trauma Surgery, Faculty of Medicine, Justus Liebig University of Giessen, Giessen, GERMANY

Background: Little evidence supports the claim, that patients with acute Rockwood type Vacromioclavicular dislocation would
significantly benefitfrom surgical treatment compared to conservative treatment. Ouraim was to evaluate clinical and radiological
outcomes of these patients treated conservatively and compare to patients treated operatively with an arthroscopically-assisted
acromio- and coracoclavicular stabilization.

Methods: Patients with an acute Rockwood type V dislocation, who were treated conservatively and had a minimum follow-up
of 1 year were included (N=32) and matched according to their age, sex and affected side with patients, who underwent an
arthroscopically-assisted acromio- and coracoclavicular stabilization because of an acute Rockwood type V dislocation (N=32).
Associations between radiological (coracoclavicular (CC) difference ratio between injured and healthy side) and clinical outcome
parameters, including Constant Score (CS), Subjective Shoulder Value (SSV)Taft score (TS), Acromioclavicular Joint Instability
(ACJI) Score, Nottingham Clavicle Score (NCS) and visual analog scale (VAS) were evaluated.

Results: Mean age and mean follow-up of both groups did not differ (43.4+16 vs 43.7+14 years,p=0.7 and 57%46 vs.
54+40 months, p=0.5, respectively). No statistically differences were seen in mean PRO scores except constant score in favor of
conservative group: CS: 92 = 7vs.87 =13, p=0.047; SSV: 90 £ 10vs. 92 £ 9, p=0.5; TS: 10 = 1.5vs. 10 =2, p=0.9; ACJI: 76
*13vs.72 =16, p=0.3; NCS: 91 £ 7 vs.87 £ 15, p=0.2; VAS: 0.8 = 1vs. 1.2 + 2, p=0.4. CC difference ratio has significantly
decreased in conservative group at the time of last follow-up compared to day of diagnosis (1.7 = 0.5 vs. 2.3 = 0.4, p<0.001,
respectively) and all patients except 3 were downgraded to a Rockwood type Il dislocation at the last follow-up.

Conclusions: Both conservative and surgical treatment lead to excellent restoration of shoulder function and patient satisfaction
with no difference between both treatment options in patients with acute Rockwood type VAC dislocations. There seems to be a
spontaneous downgrading from type V to Il over time if treated conservatively.
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BRISTOW VERSUS LATARJET IN HIGH-DEMAND ATHLETES WITH ANTERIOR SHOULDER

INSTABILITY: A PROSPECTIVE RANDOMIZED COMPARISON
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Background: Traumaticanteriorshoulderinstabilityisacommon disease.The Latarjetand Bristow techniquesare nonanatomical
surgeries indicated in cases at a high risk for recurrence and in the presence of associated bone lesions, but they have important
differences, and should not be considered synonymous. The objective of this study was to prospectively compare the Bristow and
Latarjet techniques in high-demand athletes. Hypothesis: Bristow and Latarjet techniques lead to similar results.

Methods: Thirty-seven athletes (41 shoulders; three athletes underwent bilateral surgery) with anterior recurrent dislocation
of the shoulder that was surgically treated using the Bristow or Latarjet technique were prospectively analyzed. The follow-up
time was 5 years. The mean age was 26.4 years (range: 16-46 years). In 17 cases (41.5%), the dominant side was not affected.

Results: Elevation and external rotation (passive and active) decreased in the early postoperative period and achieved values in
the final follow-up similar to those found in the preoperative period. The mean postoperative scores at 5 years were as follows:
ASES, 79.1 (range: 66-95); ASORS, 77.8 (range: 60-100); WOSI, 52.6 (range: 18-77); and VAS, 1.88 (range: 0-6). All of the
results presented statistical significance. There was a complication rate of 9.75% in the follow-up period. There were no new
dislocations after the surgery. Most (75%) of the athletes returned to the sport after the surgery, and there was no correlation
between poor results and any of the variables studied. There was a statistically significant difference in passive external rotation
in favor of the Latarjet technique four weeks after surgery (P = .01). We also found a statistically significant difference in passive
elevation in favor of the Latarjet technique eight weeks after the surgery (P = .04). When we compared the Bristow and Latarjet
techniques regarding the ASES, ASORS, and WOSI scores, we found no statistically significant difference. In the comparison
regarding whether the athletes returned to sports, we found no statistically significant difference.

Conclusions: The Bristow and Latarjet techniques lead to good results in athletes with no new dislocation episodes and are
suitable for treating patients with anterior recurrent dislocation of the shoulder.
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Background: The association of massive irreparable rotator cuff tears (MIRCTs) with recurrent anterior shoulder dislocations
is a rare combination, mainly observed in older patients (over 40 years). The purpose of the present study is to report the
results of the arthroscopic Trillat procedure for the treatment of recurrent anterior instability in patients with chronic MIRCTs and
conserved active shoulder motion, where RSA is not indicated.

Methods: Twenty-one consecutive patients (mean age 61 years) were identified and retrospectively reviewed. All patients
had recurrent anterior dislocations with no shoulder pain and conserved active forward elevation (AFE) and active external
rotation (ARE). The MIRCTs included a retracted (stage 3) supraspinatus tear in 14%, a supra- and infraspinatus tear in 76.5%,
and a 3-tendon tear in 14%. A closed wedge osteotomy of the coracoid was performed, and the coracoid was fixed above the
subscapularis with a cannulated screw (10 cases) or suture-buttons (11 cases). We followed patients with x-rays, CT scan at 6
months, Subjective Shoulder Value, VAS, Walch, Constant, and Rowe scores. The mean clinical and radiographic follow up was
58 months (24-145 months).

Results: Overall, 96% (20/21) of the patients had a stable and functional shoulder and were satisfied with the procedure; no
patient lost active shoulder motion. Only one patient was revised to RSA because of a fall after surgery. The Subjective Shoulder
Value increased from 44% (10-75) to 94% (80-100), p<0.001. The Constant and Rowe scores improved from 60 (25-81) to 81
(66-96) and from 54 (35 to 65) to 92 (70-100), respectively (p<0.001). Among the 13 patients practicing sports before surgery,
10 (77 %) went back to sports.

Conclusions: The arthroscopic Trillat procedure is a valuable and durable option for the treatment of recurrent anterior
dislocations in patients with chronic MIRCTs and conserved active shoulder motion.
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BIOMECHANICAL ANALYSIS OF ANTEROINFERIOR BANKART REPAIR ANCHOR TYPES:

HAS TECHNOLOGY SURPASSED SURGEON TECHNIQUE?
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Background: All-suture anchors and knotless anchors are increasingly used in repair of anteroinferior labral tears in patients
with shoulder instability. Optimal repair constructs may limit recurrent instability. Our purpose is to perform a quantitative
biomechanical comparison of three labral fixation devices for soft-tissue Bankart lesions: soft tensionable knotless anchor (SB
knotless), knotted soft anchor (SB knotted), knotless interference polyetheretherketone (PEEK) hard anchor (HB knotless).

Methods: Twenty-one glenoid cadavers were randomized to 3 groups: SB knotless, SB knotted, and HB knotless. Artificial
Bankart lesions were created at the anteroinferior labrum. Anchors were placed at the 3:30, 4:30, and 5:30 positions, and
sutures were passed through 1cm of tissue. Anchors were tested simultaneously as one construct by pulling the capsular tissue
connected to the anteroinferior quadrant. Cyclic loading (5-25 N, 100 cycles) was followed by load-to-failure testing (15mm/
min). Mechanical testing variables were collected, and failure mechanisms were recorded per individual anchor.

Results: There were no differences in baseline cadaver characteristics. There was no difference in cyclic elongation during
cyclic loading (p=0.40). Ultimate load to failure between SB knotless (309.7+125.6 N), SB knotted (226.40+34.8 N), and
HB knotless (256.5+90.5 N) did not significantly differ (p=0.25). Failure mechanisms significantly differed among groups;
mechanisms included anchor pull-out (SB knotless 33.3%; SB knotted 23.8%; HB knotless 28.6%), suture pull-through (SB
knotless 66.7%; SB knotted 38.1%; HB knotless 33.3%), and anchor fixation failure, defined as knot failure for knotted anchors
or locking mechanism failure for knotless anchors (SB knotless 0%; SB knotted 38.1%; HB knotless 38.1%) (p=0.008).

Conclusions: The SB knotless, SB knotted, and HB knotless labral fixation anchors studied exhibit comparable elongation
during cyclic loading, stiffness, and ultimate loads to failure. However, the SB knotless anchor avoids the risk of knot failure
and interference failure inherent to SB knotted and HB knotless interference anchors, respectively, while providing enhanced
benefits to the surgeon.

28



FP.04.05
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Background: Wrong management of the bone lesions in shoulder instability is a cause of surgical failure. Chronic epilepsy
may cause important bipolar bony lesions. We aim to compare the specific pathoanatomic metrics of the bony lesions in chronic
shoulder instability that occur in the epileptic population vs non epileptic population. Our hypothesis was that in a population
of patients with recurrent shoulder instability, epileptic patients have larger and more engaging bone lesions than non-epileptic
patients.

Methods: From 2006 to 2020, we included epileptic and non-epileptic patients with anterior recurrent shoulder instability. We
randomly adjusted the patients of the two groups according to the sex, age and type of management. We finally included 50
patients. For each included patient, we performed an in-depth CT-scan analysis and comparison of the glenoid bone loss: PICO
method using the best-fit circle on the sagittal view; and the Hill-Sachs lesion: the depth and width were given as a percentage
of the humeral head diameter on an axial view. We also evaluated the engaging character of the involved lesion using the On-
track/Off-track analysis. Those characteristics were compared between the two groups.

Results: We found a glenoid bone loss in 32 patients (18 in the epileptic group and 14 in the non-epileptic group). Glenoid
bone loss was not significantly greater in patients with epilepsy (p=0,052). A Hill-Sachs lesion was found in 42 patients (22 in
epileptic group and 20 in non-epileptic group). Hill-Sachs lesions were significantly deeper and larger in the epileptic group.
(depth: 22% vs 9%, p=0,0001; width: 43% vs 28%, p=0,003). In the epileptic group 90% of the bone lesions were OFF-track
versus 30% in the non-epileptic group. Thus, the epileptic patients presented more engaging bony lesions than non-epileptic
patients (p=0,001) (OR=23).

Conclusions: Ina population of epileptic patients, Hill-Sachs lesions are larger and deeper than in patients with non-epileptic
shoulderinstability. By contrast, there is no significant difference regarding the characteristics of the glenoid bone loss if present.
This implies that bone lesions in instable shoulders of epileptic patients’ (previously stabilized neurologically) need at least a
bony stabilization procedure on the humeral side in the majority of cases.
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ANATOMIC RECONSTRUCTION OF THE INFERIOR GLENOHUMERAL LIGAMENT DURING

THE LATARJET PROCEDURE: A CADAVERIC FEASIBILITY STUDY
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Background: Although the Latarjet procedure has a high success rate, some studies report an 18% rate of persistent
apprehension and 7% of recurrence. Multiple modifications have been described in the literature to achieve better outcomes.
No reports in the literature describe the transfer of the coracoacromial ligament (CAL) for the anatomic reconstruction of the
anterior band of the inferior glenohumeral ligament (AB-IGHL) as a Latarjet modification. Therefore, we present a cadaveric
study to assess the feasibility of performing this technique.

Methods: Eleven shoulders from fresh human cadavers were prepared. A classic Latarjet procedure was performed, but instead
of harvesting 1 cm of the CAL, a subperiosteal detachment was performed at its acromial insertion to obtain its full length. After
coracoid positioning, the obtained CAL was prepared with Krackow stitches and fixed with an anchor to the humeral footprint
of the AB-IGHL with the arm at 90 degrees of external rotation and 90 degrees of abduction (ER2), when possible (anatomical
group). In cases when it wasn't long enough to reach the footprint, it was fixed directly to the subscapularis tendon (non-
anatomical group).

Results: The mean length of the CAL was 38.09 = 9.26 mm. Non-anatomical fixation was possible in 100% of cases, while
anatomical fixation was possible in 73%. The difference in the average length of the CAL between the groups was statistically
significant: 41.75 = 7.88 versus 28.33 = 3.78 mm; (P=0.02).

Conclusions: The anatomical reconstruction of the AB-IGHL using the CAL during the Latarjet procedure is feasible in 73% of
the cases without limiting the normal range of motion of the glenohumeral joint.
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LEARNING CURVE AND SHORT-TERM COMPLICATIONS OF ARTHROSCOPIC LATARJET
PROCEDURE WITH DOUBLE SUTURE-BUTTON FIXATION: THE FIRST LATIN AMERICAN

EXPERIENCE

G. Cardenas ", A. Jory ", J. Avila, |. Lopez !
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Background: The arthroscopic Latarjet with suture-button fixation is a recently described procedure to address the anterior
shoulder instability with anterior glenoid bone loss. This new fixation system avoid the potential hardware-related complications
described with screws and has shown to be safe, reliable and with a low complication rate in a recent European experience
publication.

Purpose: The aim of this study is to analyze the learning curve and describe the intraoperative and postoperative problems and
complications encountered with the Arthroscopic Latarjet procedure during the first Latin American Experience reported with
double suture-button fixation.

Methods: This was a prospective, nonrandomized and monocentic study that included 21 patients (18 males) with a mean
age of 28 years underwent an arthroscopic Latarjet procedure with suture-button fixation for recurrent post-traumatic anterior
shoulder instability performed between 2019 and 2022. The mean operative time and the adverse events (problems and
complications) during the intraoperative and the postoperative period were reported.

Results: The first ten cases (48%) were intraoperatively converted to open in order to complete the procedure. In this group,
the mean operative time was 208 min. The following eleven cases (52%) were completely performed under arthroscopy with
a mean operative time of 193 min. The mean follow-up was of 18 months (24 months in the converted group and 12 moths
in all-arthroscopic group). Overall, the problem rate was 28,5% (10% in the converted group and 45% in the all-arthroscopic
group) and the complication rate was 14,3% (20% in the converted group and 9% in the all-arthroscopic group). No major
complications (infection or neurovascular injuries) and no hardware related-complications were observed.

Conclusions: The Arthroscopic Latarjet with double suture-button fixation is a safe and reliable procedure that exhibit similar
complication rate as reported with open or all-arthroscopic screws fixation technique, with no implant-related complications. In
our experience, it does not increase significantly the surgical time if conversion to open procedure is needed.
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THE INLAY STRUCTURE USED IN THE MODIFIED BRISTOW PROCEDURE ACCELERATED
BONE UNION: A COMPARISON OF THE CHINESE UNIQUE INLAY BRISTOW PROCEDURE

AND MODIFIED BRISTOW PROCEDURE
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Background: The Chinese Unique Inlay Bristow procedure (Cuistow) is a modified Bristow surgery in which an inlay (Mortise
and Tenon) structure is added to the contact surface between the coracoid tip and the glenoid. The aim of this study was to
compare the clinical and radiographic outcomes following the arthroscopic Cuistow procedure and the arthroscopic Bristow
procedure.

Methods: We studied the records of 69 patients who underwent either the Cuistow procedure or the Bristow procedure
(70 shoulders, 35 in Cuistow group and 35 in Bristow group) between January 2017 and March 2018. Clinical assessment
for a minimum of 24 months, including VAS for pain, UCLA score, ASES score, ROWE score, SSV and active range of motion,
was completed and compared to scores collected preoperatively. Radiological evaluations with 3D CT scans were performed
preoperatively, immediately after the operation, and postoperatively at 3/6/12 months and during the final follow-up.

Results: The mean follow-up duration was 34.41 = 5.99 (24-50) months. The VAS for pain and instability, ROWE score, and
SSV score were significantly improved in both groups at the last postoperative follow-up compared with the preoperative values
(P<0.001). At the final follow-up, there were no statistically significant differences between the two groups in any clinical
score. The three-month postoperative bone union rate of patients in the Cuistow group was significantly higher than that in
the Bristow group (82.9% vs 51.4%, respectively, P=.003), and the bone union rates 2 years postoperatively were 94.1% and
85.7%, respectively (P=.449).

Conclusions: Patients receiving the Cuistow procedure had equivalent clinical outcomes and a higher bone union rate at
3 months and 2 years postoperatively than those in the Bristow group. The inlay structure used in the Cuistow procedure
accelerated bone union.

32



FP.05.02
INNOVATIVE ARTHROSCOPIC HILL-SACHS FILLING (HSF) TECHNIQUE USING AN
INTERFERENCE SCREW IN ANTERIOR SHOULDER INSTABILITY: EVALUATION OF

FUNCTIONAL OUTCOMES AND PRELIMINARY RESULTS
A. Di Giunta "*3*, D. Costa '

" Policlinico "G.B. Morgagni", Catania, ITALY

2 Casa di Cura " Villa Serena", Catanzaro, ITALY

3 Casa di cura "C.OT, Messina, ITALY

*Promedica Caltagirone, Caltagirone, ITALY

SITALY

Background: The aim of the present study was to analyse and compare the clinical and radiological results afther filling of
the Hill-Sachs lesion with interference screws (HSF procedure) in a short-term follow-up. The material of the screws consists in
an advanced biocomposite material or peek and was used to fill the bone defect until the proximal part of the screw is at the
same level of the cartilage surface of the remaining humeral head. The HSF technique is an alternative, entirely arthroscopic
procedure that is simple to perform for an experienced surgeon and, compared to other techniques, allows restoration of the
humeral anatomy in bipolar bone defects. Methods: consecutive patients with recurrent anterior glenohumeral dislocation,
glenoid bone loss < 10% and off-track Hill-Sachs lesion categorized according to Calandra arthroscopic classification in Il grade,
who were operated with arthroscopic Bankart repair and Hill-Sachs Filling between 2019 and 2022. Patients were evaluated
radiologically with CT scan and clinically for shoulder instability, range of motion, and scored as the Rowe score (RS), Western
Ontario Shoulder Index (WOSI) and the Constant-Murley score (CMS) were used for clinical evaluation. The minimum follow-up
was at least 2 years.

Methods: Thirty patients were included in the study. The average age of the patients was 27 years (range, 16- 36 years), with
90% (n = 27) male patients and 10% (n = 3) female patients. The range of motion at follow-up was comparable with the normal
side, without loss of movement and strength assessments were normal in all cases. Significant improvement was observed
in all the scores with good to very good overall results in the subjective as well as the objective scores. A failure rate of 3,33%
(1 patient with a re-dislocation) was seen. In all the cases, with the CT scan was assessed the status of the filling at 12 and 24
months post-operatively.

Conclusion: The HSF technique can be a successful treatment option for recurrent shoulder instability with humeral bone
defects. This series showed a very low rate of recurrent dislocations with return to sport and activities. Although clinical trials with
long-term follow-up are needed, we believe that the described arthroscopic procedure is safe, is easily reproducible, minimally
invasive and allows restoration of joint stability and humeral anatomy
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Background: The Latarjet technique has been the gold standard treatment for glenoid bone loss following anterior shoulder
instability due to its low recurrence rate, but other techniques including arthroscopic anatomic glenoid reconstruction (AAGR)
have shown similar outcomes with fewer complications. The Latarjet requires a subscapularis split or take-down for placement
of the coracoid, which may compromise post-operative subscapularis quality and strength. The AAGR is a subscapularis-sparing
technique that obviates the need for a subscapularis split by using a far medial (Halifax) portal for graft placement. The purpose
of this study was to compare subscapularis muscle changes before and after surgery between Latarjet and AAGR patients.

Methods: This study was a retrospective analysis of patients treated surgically with AAGR and Latarjet that had pre- and
post-operative CT scans. Patients' charts were reviewed to obtain demographic information, as well as CT scan cross-sectional
area measurements of the subscapularis muscle on pre- and post-surgery scans. We used a pre-existing validated formula
(volume=[0.06(A+C)]-13.02) for calculating the volume of the subscapularis pre- and post-operatively based on the cross-
sectional area of the muscle.

Results: Our cohort included 40 patients in each group with pre- and post-operative CT scans. On average, patients had a CT
scan one year post-operatively. Pre-operatively, patients were estimated to have similar subscapularis volumes (p>0.05). We
found that the change in medial area of the subscapularis muscle was significantly higher in the Latarjet group (-325.8 mm2)
compared to the AAGR group (-73.2 mm2) (p<0.05). We found that AAGR patients had a 3% increase in subscapularis volume
post-operatively, while the Latarjet patients had 3% decrease in volume (p<0.05).

Conclusions: The AAGR technique is subscapularis-sparing both in surgical technique and structural outcomes, resulting in
comparable subscapularis cross-sectional area and volume pre- and post-operatively. Latarjet using a subscapularis split results
in lower subscapularis medial volumetric area.
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Background: Different surgical techniques (open and arthroscopic) have been described for the treatment of post-traumatic
recurrent anterior instability. The aim of the surgery is to restore when possible, normal shoulder anatomy by repairing the
underlying pathology responsible for the instability. Sometimes other surgical techniques are indicated.

The purpose of this retrospective study was to investigate the long-term clinical and radiographic results and complications of
the open Latarjet procedure after a minimum follow-up of 24 years.

Methods: A retrospective study was performed for 67 patients treated with an open Latarjet procedure in a single center. Forty
of these 67 patients returned for follow-up evaluation and clinical/radiological examination during the year 2018, having had
a minimum of 24-year follow-up. Clinical outcomes were analyzed using two functional scores, in addition to the ROM and
strength assessment. Radiographic evaluation included several views (AP views in neutral, internal and external rotation and a
comparative Bernageau view).

Results: A total of 40 patients underwent an open Latarjet procedure. All the patients were available for follow-up at an aver-
age of 25.6 years. Clinically, no patient reported any episode of dislocation at the time of follow-up. The mean Rowe score
and the Walch-Duplay score were 84.5 (range 45-100) and 83.5 (range 55-100), respectively. Non-union/fibrous union was
reported in 12.5% of cases, partial resorption of the graft was found in 7.5% of cases, while total resorption was found in 5% of
cases. Osteoarthritis was identified in 52.5% (21) of the patients.

Conclusions: This long-term follow-up study demonstrated that the open Latarjet procedure is a safe and reliable technique
for recurrent anterior shoulder instability. The Latarjet procedure provides good long-term stability although associated with a
slight limitation in external rotation.
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Background: The coracoid transfer procedure (Latarjet) has been performed since 1954, with an all-arthroscopic technique
described in 2007. We began performing arthroscopic Latarjets in December 2011. Our technique involves the addition of a
capsulo-labral repair over the classic bony transfer. In this study we present our clinical outcomes.

Methods: 254 consecutive shoulders (212 males/42 females, 137 right/117 left) were prospectively enrolled over a 10-year
period (2011-2021). 31 patients (12.2%) were lost to follow-up at a mean of 4.5 = 2 months. The remaining 223 patients were
contacted for follow up at a minimum of 12 months. Measures included stabilisation outcomes, range of motion, clinical scores
(OSIS, WOSI, Quick-DASH, ASES, Constant, EQ-5D-UK), surgical complications, and reoperation rate.

Results: At any time after the procedure, 5 patients (2.2%) reported symptoms of persistent instability without dislocation.
Another 5 (2.2%) patients reported re-dislocation without radiologic evidence. Apprehension tests were positive in 14 patients
(6.3%). Forward flexion improved from 154° = 34°t0 170° = 20° (p<0.001) and abduction improved from 150° + 41°to 167°
+26° (p<0.001), without loss of external rotation (54° = 22° to 55° + 22°, p=0.327) and internal rotation (remained mid-
thoracic level, p=0.091). Overall, improvements in clinical scores were as follows: OSIS: 19 = 8 to 37 =11 (p<0.001); WOSI
score: 1312 = 381 to 504 + 494 (p<0.001); Quick-Dash score: 35 = 21 to 13 = 19 (p<0.001); ASES: 59 = 22 to 85 = 19
(p<0.001); Constant score: 63 + 200 80 = 17 (p<0.001); and EQ5D (UK): 0.66 = 0.24 t0 0.86 = 0.21. Infection occurred in 4
patients (1.8%) and stiffness complicated 21 cases (9.4%). 4 cases developed neurologic complications (1.8%): 2 transient ulnar
nerve irritations , 1 dynamic median nerve irritation, and 1 complete axillary nerve palsy confirmed with electromyography. The
latter underwent a nerve transfer. There were 39(17.5%) reoperations, including 8(3.6%) remplissage procedures. The majority
of the remaining procedures were arthroscopic releases and screw removals.

Conclusions: Arthroscopic Latarjet procedure coupled with capsulo-labral repair is safe and has a high success rate stabilising
the shoulder. A secondary procedure may be required to address stiffness and screw-related complications.
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Background: Aim: to analyze the causes of failure after a Latarjet procedure and to evaluate the results of revision surgery.

Methods: Single-cohort, retrospective, observational study. Fourteen patients (13 males, mean age at the Latarjet procedure
35years (range, 18-54)) with anterior glenohumeral instability who underwent a revision surgery for a failed Latarjet procedure
were reviewed. Failure was defined as subluxation or dislocation. Demographic features, the reason for failure, type of lesions
observed, and postoperative clinical and functional status were recorded.

Results: Recurrence occurred in the first year following the Latarjet procedure in 11(78.6%) patients. The indication for revision
of Latarjet surgery was postoperative recurrent dislocation in all cases. The causes of failure were a graft's avulsion in 2 cases,
fracture in 1, a malposition of the coracoid in 2 cases, a not healed graft in 2 and in 4 cases it showed advance osteolysis. In 3
cases no identifiable cause of failure but patient’s generalized hyperlaxity was found. Hyperlaxity was observed additionally
to other potential causes of failure in 4 patients. Regarding revision surgery after the Latarjet procedure, 5 patients underwent
an arthroscopic modified Eden-Hybinette procedure, in 2 patients the graft was repositioned. In the remaining 7 patients an
extraarticular capsular reinforcement was performed. Regarding the latter, 4 patients suffered new dislocations and required an
additional revision surgery (Eden-Hybinette). All patients remained stable after the revision surgery except two who reported
subluxations after an arthroscopic Eden-Hybinette and an extraarticular capsular reinforcement, but no additional surgical
procedure was required. Functional status after revision surgery was also satisfactory, with a ROWE mean score noted at 78 (10-
100), WOSI score at 758 (225-1425) and a SSV scale at 68 points (40-90).

Conclusions: Bone graft malpositioning, avulsion and resorption, and generalized hyperlaxity have been identified as
contributors to recurrence of instability following a Latarjet procedure. According to our results, an extraarticular capsular
reinforcement could be indicated in patients with hyperlaxity but no graft's damage or bone defects. Reposition of the graft, when
the graftis suitable, or an Eden-Hybinette procedure might be performed when the graft is avulsed, fractured or malpositioned
or persistent off-track lesions are found.
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CLINICAL RESULTS WITH 2D AND 3D CT STUDY OF CORACOID PLACEMENT IN
A CONSECUTIVE SERIES OF 100 CASES OF ARTHROSCOPIC LATARJET USING A

BICORTICAL ROUND-BUTTON
S.Dlimi", A. Benoni ', A. Ghorbankhani ', E. Patania ', D. Giarola '
' Casa di Cura Madonna della Salute, Porto Viro, ITALY

Background: Latarjet procedure represents the gold standard to treat anterior shoulder instability

Hypothesis 1: Use of a guided button arthroscopic technique may improve coracoid placement while reducing screw-related
complications.

Hypothesis 2: Comparison of 2 d and 3d CT and arthroscopic vision for evaluation of coracoid positioning.

Methods: Patients undergoing Latarjet surgery were recruited from 2018-2022.

Preo-op evaluation, included a clinical evaluation, ROM apprehension test, and ISIS score.

Postoperative evaluation included a CT scan in the postoperative, with evaluation of coracoid positioning in the axial plane,
sagital plane and contact angle of the coracoid on the glenoid and

Clinical follow-up included a clinical evaluation, ROM apprehension test, and a CT scan beyond 6 months to evaluate the
consolidation of our graft.

The scores used were the SSV and Rowe in the pre-postoperative

Results: Fifty patients were recruited, with an ISIS Score > 4.The median age was 30 yr (IQR 25-40). Follow-up was 40 months
(IQR 14-45). Surgical time was 90min with a marked decrease in surgical time to 60 min after the 20th procedure. Stat. significant
ROWE and SSV improvement with preserved ROM in all patients.

Negative apprehension test was observed in 85/100 patients

No infection and complications related to the media

1 case of button loosening without clinical consequences was observed

1 case with transient axillary deficit, 1 case of round button failure, revised with screws.

Coracoid consolidation was observed in 90/100 patients after 6 months.

At the CT study, the positioning of the coracoid in the sagital plane was optimal in the sub-equatorial half in 96/100 patients. In
the axial plane in 87/100pc it was tangent to the glenoid as it rises to 96/100 at 3 D reconstruction. And the contact between the
coracoid and glenoid was optimal in 90/100 patients.

Conclusions: Arthroscopic button latarjet represents a safe reliable surgical technique with excellent short- and mid-term
results. Post-op evaluation of coracoid positioning appears to be more accurate with 3D CT reconstruction and arthroscopic
visualization than 2D CT study.
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COMBINED TREATMENT OF TRAUMATIC SHOULDER INSTABILITY WITH BANKART
REPAIR, REMPLISSAGE AND SUBSCAPULARIS AUGMENTATION IN ADOLESCENT

ATHLETES. RESULTS FROM A SERIES WITH A MINIMUM FOLLOW-UP OF 24 MONTHS
E. Ceccarelli’, M. Ciuffreda?, L. Lucenti 3, M. Conti* R. Garofalo °, A. Castagna *

"Villa Stuart Sport Clinic, Rome, ITALY

2 Campus Bio-Medico University of Rome, Rome, ITALY

3 University of Catania, Catania, ITALY

#IRCCS Humanitas Institute, Rozzano (milan), ITALY

>F. Miulli Hospital, Acquaviva Delle Fonti, ITALY

Background: Literature suggested that the combination of Bankart repair, Remplissage and ASA reduces the risk of recurrence
and revision but does not improve shoulder function-related quality of life in young athletes with traumatic glenohumeral
instability (GHI). The rationale of the present study is that the association of these techniques effectively stabilizes the shoulder
by preventing recurrences of dislocation, without stiffness, particularly in young patients with immature connectives tissue.

Methods: we conducted a prospective evaluation of 25 athletes (Tegner greater than or equal to 6), with age ranging from 14
to 18. Fifteen subjects completed the 24-months follow-up and were included in the analysis. All patients were operated with a
combined Bankart + Remplissage + ASA technique for traumatic unidirectional GHI, in the absence of significant glenoid bone
loss. At follow-up, ROM in all planes, ASES, DASH and SF-12 clinical scores were assessed.

Results: 15 patients with an average follow-up of 19 months (range 15 to 26) showed a return to sports activity at an average
of 6 months after surgery, with an average pre-operative Tegner scale of 6.2 and post-operative 8.2 points. At the final follow-up,
no patient reported dislocation recurrences. Postoperative outcomes showed a mean ASES of 58 + 17.6 points, a mean DASH of
4.8 = 4.9 points. SF-12 showed a mean psychological score (PCS-12) of 55.4 + 4.5 points and a motor score (MCS-12) of 54.5
+ 7.2 points.The ROM was restored, with no limitations or stiffness, except for external rotation with adducted arm with a mean
interlimb difference of 15° at 6 months follow-up.

Conclusions: results showed that the combined technique in adolescents prevents from dislocation recurrence, leads to good
clinical and functional results, without relevant limitations of ROM. Patients achieved a higher level of physical activity than
preoperatively, possibly due to a renewed confidence in shoulder function and the absence of constraints. From the results
obtained, we can argue that the triple technique should be taken into consideration in clinical practice on young active subjects
and possibly also evaluated in clinical studies on the largest number of patients and with a comparative design.
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FP.06.01
LIPOSOMAL BUPIVICAINE + BUPIVIAINE VERUS BUPIVICAINE INTERSCALENE
NERVE BLOCK EFFECT ON PAIN AFTER ARTHROSCOPIC ROTATOR CUFF REPAIR: A

RANDOMIZED CONTROLTRIAL

C. Fedorka’, C. Rivera-pintado ', P Gentile ', M. Boniello ?, K. Hunter 3, M. Kleiner '
" Cooper University Healthcare, Department of Orthopedic Surgery, Camden, USA
2 Qrthopedic Surgical Partners, Avon, USA

3 Cooper Medical School at Rowan University, Camden, USA

Background: Interscalene nerve blocks (ISB) have improved postoperative pain control following shoulder surgery. Bupivacaine
has historically been the primary medication used in ISBs. Liposomal bupivacaine (Exparel) more recently has been approved
by the FDA for use in interscalene nerve blocks. This formulation allows for potentially a longer duration of analgesic effect as
the bupivacaine is stored in liposomes, which allows for slow release over time. This study aims to identify the effect ISBs using
Bupivacaine alone (B) versus liposomal Bupivacaine+Bupivicaine (LBB) on postoperative pain control after an arthroscopic
rotator cuff repair.

Methods: A prospective, double-blinded randomized controlled trial was conducted from January 2020-November 2022.
Eighty-five patients were randomized into the B only group (15cc of Bupivacaine and 10cc of normal saline) versus the LBB
group (10cc liposomal bupivacaine + 15cc bupivacaine). Inclusion criteria included patients above 18 years of age undergoing
an arthroscopic rotator cuff repair. Exclusion criteria included: pre-existing liver disease, allergies to either drug, or preoperative
narcotic use. Demographics, comorbidities, daily morphine milligram equivalents (MME) consumed, and daily visual analog
scale (VAS ) scores for 14 days was collected. Data analysis included chi-square, T-tests, and Mann-Whitney U test. P value < 0.05
threshold was utilized.

Results: Seventy-one patients were included in the final analysis. Thirty-six patients were randomized to the LBB group and 35
to the B group. No significant differences were noted between age, sex, and ASA scores. Patients in the LBB group consumed on
average less MME within the first 14 days postoperatively (median (IQR) of 22.5(1.88, 84.38)) compared with the B group ( 37.5
(7.5, 75.00)) but this did not reach statistical significance (p= 0.652). No significant difference was found between groups on
individual daily MMEs consumed at any time point. Patients receiving liposomal bupivacaine did not demonstrate statistically
significant improvement in VAS scores on postoperative days 1 through 14.

Conclusions: The use of liposomal bupivacaine in ISBs does not lead to a significant difference in opioid consumption and VAS
scores compared to standard bupivacaine during the first 14 days following rotator cuff repair or arthroscopy shoulder surgery.
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A SYNTHETIC GRAFT WITH MULTILAYERED CO-ELECTROSPINNING NANO-SCAFFOLDS

FOR BRIDGING THE MASSIVE ROTATOR CUFF TEAR IN RAT MODEL
S.Cong',C. Zeng',J. Chen?

"The Third Affiliated Hospital of Southern Medical University, Guangzhou, CHINA

2 Shanghai General Hospital, Shanghai Jiaotong University, Shanghai, CHINA

Background: Graft bridging was used in massive rotator cuff tear (MRCT); however, the integration of graft-tendon and graft-
bone is still a challenge. The co-electrospinning nano-scaffold of polycaprolactone with enthesis-mimic structure could bridge
MRCT, facilitate tendon regeneration, and improve the graft-bone healing.

Methods: Firstly, the cytocompatibility of the electrospinning nano-scaffolds, including aligned polycaprolactone (aPCL),
nonaligned PCL(nPCL), aPCL-collagen I, nPCL-collagen Il, and nPCL-nanohydroxyapatite (nHA) was analyzed. Then, in the group
mimic, nPCL-collagen Il and nPCL-nHA was electrospun layer by layer at one end of the aPCL-collagen I; while the nPCL was
electrospun on the aPCLin the group blank. Forty mature male rats underwent resection of both supraspinatus and infraspinatus
tendons to create MRCT, and were divided randomly into group mimic and group blank. In both groups, the layer-by-layer
structures were fixed on the footprint of rotator cuff, while the other end was sutured with tendon stump. The animals were
sacrificed to harvest tissues for histological and biomechanical analysis at 4-weeks and 8-weeks postoperatively.

Results: All scaffolds showed good cytocompatibility in vitro. The graft-tendon tissue in group mimic had more regularly
arranged cells, denser tissue, significantly higher tendon maturing score and more birefringence than that in group blank at
8 weeks post-operation. Newly formed fibrocartilage could be observed at the graft-bone interface in both groups by 8 weeks,
but the group mimic had higher graft-bone healing score, significantly more newly formed fibrocartilage than group blank. An
enthesis-like structure with transitional layers was observed in group mimic at 8 weeks. Biomechanically, the value of maximum
failure load and stiffness of tendon-graft-bone complex of group mimic were significantly higher than those of group blank at
8 weeks.

Conclusions: The co-electrospinning nano-scaffold of aPCL-collagen | could be used as a bridging graft to improve the early
graft-tendon healing for MRCT in the rat model, and would enhance the early enthesis reconstruction in combination with layer-
by-layer structure of nPCL-collagen Il and nPCL-nHA.
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FP.06.03
ARTHROSCOPICALLY-CONFIRMED SUBSCAPULARIS TEARS ARE UNRECOGNIZED BY

RADIOLOGISTS IN THE MAJORITY OF CASES
K. Ghayyad ', J. Ardebol ', S. Hwang ', M. Gabra ', T. Pak ', M. Menendez ', P Denard '
" Oregon Shoulder Institute, Medford, USA

Background: Subscapularis tears are common, but can be challenging to diagnose and have received little attention relative
to other rotator cuff tendons. This study aimed to compare radiologists' and surgeons' magnetic resonance imaging (MRI)
interpretations of subscapularis tears among patients with intraoperatively confirmed subscapularis tears.

Methods: Patients with preoperative shoulder MRIs and intraoperatively confirmed subscapularis tears were retrospectively
identified from our institutional registry. The radiologists’ assessments of subscapularis integrity were extracted from the MRI
reports. Several radiologists reviewed the reports, including several with musculoskeletal training. One high-volume fellowship-
trained shoulder surgeon assessed all MRIs for the presence or absence of subscapularis tears at the time of the initial clinical
evaluation. The radiologist and surgeon MRI-based assessments were compared against the diagnostic gold-standard
(intraoperative arthroscopic examination) and classified according to the Lafosse classification.

Results: A total of 145 patients were included, with an average age of 61.2 years. Radiologist MRI-based interpretation of
subscapularis tears identified 37.7% of intraoperatively-confirmed subscapularis tears, while surgeon MRI-based assessment
identified 63.5% of intraoperatively-confirmed tears (p<0.001). Most Lafosse type 1 tears, or particular-sided tears, were missed
by both the radiologist and surgeon on MRI. The surgeon recognized most full-thickness tears involving the upper 50% of the
tendon footprint, whereas the radiologists did not recognize the majority of tears until the pattern involved the entire footprint
of the subscapularis tendon (type IV or V). The sensitivity for diagnosis was lower among radiologists compared to the surgeon
for all types of Lafosse tears: type 1 tears(18.6% vs 35.7%, respectively; p=0.02), type 2(43.5% vs 70.8%, p=0.01), type 3
(33.3%vs 81.8%, p<0.001), type 4(65.5% vs 96.6%, p=0.01) and type 5(62.5% vs 88.9%, p=0.03).

Conclusions: Most partial articular-sided subscapularis tears are unrecognized on MRI. Moreover, radiologists did not
recognize the majority of tears until the tear involved the entire subscapularis footprint. MRI diagnosis can be improved by a
surgeon review who has clinical knowledge of the subjective symptoms and physical exam. These findings support avoiding
overreliance on MRI reports for the diagnosis of subscapularis tears and additionally highlight the importance of careful
arthroscopic examination of tendon integrity when surgery is indicated.
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PREDICTABILITY AND FUNCTIONAL IMPACT OF PREOPERATIVE 2D PLANNING ON THE
CORRECTION OF THE CRITICAL SHOULDER ANGLE IN PATIENTS WITH ROTATOR CUFF

REPAIR AND LATERAL ACROMIOPLASTY

F.Toro',J.Dela Paz", F. De La Maza ?

" Clinica Alemana, Departamento De Traumatologia, Santiago, CHILE

2 Facultad De Medicina Clinica Alemana-Universidad Del Desarrollo, Santiago, CHILE

Background: Rotator cuff tears and critical shoulder angle (CSA) association has been reported. There is controversy regarding
whether the morphology of the acromion influences its incidence, as well as whether acromioplasty would impact the results of
a rotator cuff repair (RCR). Lateral acromioplasty aims to correct the deltoid vector. According to some publications, this would
achieve less loading on the repaired rotator cuff, a lower retear rate, and better function. CSA correction with lateral acromioplasty
can be planned with radiography (2D), but its predictability has not been fully studied. The primary objective of this study is to
evaluate the predictability of 2D planning with radiography in CSA correction in patients with RCR. The secondary objective is to
analyze the association between the correction of the CSA and the functional outcomes.

Methods: This single-center prospective observational analytic study included candidates for arthroscopic RCR with a
CSA>35°. With a preoperative radiograph, the degrees of planned correction were calculated to achieve a CSA=35°, as well
as the millimeters of resection required. A lateral acromioplasty was performed according to this plan. Postoperative CSA and
effective correction were measured. Planning error (planned-effective) and planning error rate ([planned-effective]/planned)
were calculated. At the end of follow-up, visual analog scale (VAS), subjective shoulder value (SSV), and quick disabilities of the
arm, shoulder, and hand (Quick-DASH) scores were evaluated.

Results: 41 caseswereincluded, 43.9% were men.The mean age was 55.5+8.6 years.The mean preoperative and postoperative
CSAwere 39.6+1.9°and 35.7+2.3° respectively. The 41.5% achieved a postoperative CSA <= 35°.The mean planning errorand
the mean planning error rate were =° and %28.8+45.7 respectively. 33 (78.6%) had a functional evaluation, with an average
follow-up of 41+6.8 months. The mean VAS, Quick-DASH, and SSV were 0.9+1.6, 5.3%7.5, and 92.7+10.6 respectively. There
was a significant difference in Quick-DASH (P=0.01) and SSV (P=0.02) according to whether a postoperative CSA< = 35° was
achieved.

Conclusions: In lateral acromioplasty, planning of CSA correction with radiography (2D) is imprecise. Reaching a CSA <=35°
positively influences functional results.
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NOVEL MRI-BASED VO SHOULDER - ROTATOR CUFFLUMETRIC ASSESSMENT OF
ROTATOR CUFF PATHOLOGY DEMONSTRATES STRONGER CORRELATION WITH PRE-
OPERATIVE FUNCTIONAL STATUS WHEN COMPARED TO THE GOUTALLIER GRADING

SCHEME

M. Defoor’, L. Riem 2, D. Cognetti ', M. Cousins ?, 0. Ducharme %, X. Feng %, S. Blemker?, |. Antosh ', B. Werner %, A. Sheean
' Brooke Army Medical Center, Department of Orthopaedic Surgery, San Antonio, USA

2 Springbok Analytics, Charlottesville, USA

3 University of Virginia Health System, Department of Orthopaedic Surgery, Charlottesville, USA

Background: The Goutallier classification (GC) is widely used to assess rotator cuff (RC) tears, yet there are several well-
described limitations. A novel MRI-based volumetric score (VS) has been developed in order to address these limitations and
provide more holistic characterization of RC pathology. The purpose of this study was to: (1) describe the correlation between
the GC and VS for supraspinatus muscle changes in RC tears; characterize the chronicity of RC tears in terms of muscle changes
using the collective VS measurements; and compare the GC and VS to determine which method most closely corresponds with
preoperative functional patient reported outcome measures (PROMs).

Methods: Eighty-seven patients who underwent arthroscopic RC repair were retrospectively examined using sagittal shoulder
MRI. Pre-operative Patient-Reported Outcomes Measurement Information System (PROMIS) scores were collected, as well as GC
scores by two independent surgeons. Volumetric scores included fat infiltration, muscle size and relative volume contribution
for each RC muscle. Univariate and multivariate linear regression models were performed.

Results: The mean age was 54.8 + 8.6 years with 64% male and 70% GC grade 0 or 1. There was a moderate positive correlation
between GC grade and the volumetric assessment with respect to fat infiltration (r=0.24, p=0.03). Strong negative correlations
were observed between the GC grade and the volumetric assessment with respect to RC muscle size (r=-0.73, p<0.001) and
relative volume contribution (r=-0.73, p<0.001) on evaluation of the supraspinatus. A negligible correlation was observed
between GC grade and pre-operative PROMIS physical function (PF) (r=0.08, p=0.45) and pain interference (PI) (r=0.06,
p=0.582). On multivariate analysis, supraspinatus muscle size (p<0.05) and relative contribution (p<0.05) were positive and
negative predictors, respectively, of pre-operative PF (r=0.27, p=0.18), while subscapularis muscle size (p<0.05) and teres
minor relative contribution (p<0.05) were negative predictors of pre-operative Pl (r=0.37, p=0.06).

Conclusions: A strong correlation between supraspinatus GC and volumetric scores was observed. Although considered the
gold standard in evaluation of RC pathology, GC scores demonstrated negligible correlation with pre-operative PROMIS PF
and Pl scores. Alternatively, several volumetric scores were moderate predictors of PF and PI, suggesting this 3D volumetric
measurement modality may provide a more holistic assessment of RC pathology.
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INFLUENCE OF EPERISONE AS AN ADJUNCT TO POST-OPERATIVE ANALGESIA REGIME
FOLLOWING ARTHROSCOPIC REPAIR OF SMALL-TO-MEDIUM - SIZED ROTATOR CUFF

TEARS

C Gatot', W.Lee ", B.K. Betzler?, Y.K. Shuy ?, W. Xia Zhan ", D. Lie Tjiauw Tjoen '

" Department of Orthopaedic Surgery, Singapore General Hospital, Singapore, SINGAPORE

2 Lee Kong Chian School of Medicine, Nanyang Technological University, Singapore, SINGAPORE

Background: Addressing post-operative pain remains crucial in the realm of arthroscopic rotator cuff repair. Poorly controlled
early post-operative pain is a risk factor for shoulder stiffness, due to limited progress in rehabilitation, thereby affecting
functional and satisfaction outcomes. Eperisone is a central acting muscle relaxant, with additional analgesic properties. We
aim to investigate the effect of Eperisone on post-operative pain and outcomes in patients undergoing arthroscopic rotator cuff
repair.

Methods: A prospective cohort study was conducted for patients undergoing arthroscopic rotator cuff repair between January
to September 2022. Patients with labral injuries, fractures and adhesive capsulitis were excluded. Patients eligible for the study
were separated based on their analgesia regimes. Group 1 included patients who received Paracetamol and Etoricoxib strictly
for two weeks, and Tramadol for breakthrough pain. Patients who had addition of Eperisone for the initial two weeks, were
placed in Group 2. Visual analog scale (VAS) for pain, amount of opioid usage, University of California at Los Angeles (UCLA)
Shoulder score and shoulder range of motion were used as outcomes measures. Statistical analysis was performed to compare
outcomes between the 2 groups.

Results: 40 patients were recruited for our study: 17 patients in Group 1 (without Eperisone), and 23 patients in Group 2 (with
Eperisone). Both groups had similar demographics. There were no significant differences in VAS scores at post-operation day 1,
day 7, 2 weeks and 6 weeks [Group 1 = 3.53, Group 2 = 3.22, p=0.637]. Average dosage of breakthrough medications used
in Group 2 was slightly lower, however this was not statistically significant. There were no significant differences in UCLA score
[Group 1 =23, Group 2 = 22.3, p=0.584] and range of motion between the two groups at 6 weeks.

Conclusions: Eperisone had demonstrated beneficial impacts on patients with lower back pain and muscle spasms, in
decreasing pain scores and improving function. Eperisone has also shown to reduce pain scores for patients post- total knee
arthroplasty. For arthroscopic rotator cuff repair, addition of Eperisone as an adjunct to post-operative analgesia regime did not
result in a significant improvement in pain scores or early functional outcomes.
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EVALUATION OF PREDICTIVE FACTORS FOR SHOULDER RANGE OF MOTION IN

PATIENTS WITH CHRONIC MASSIVE ROTATOR CUFF INJURY

R.S. Fonseca "% A.F. Costa ', M. Cohen ?, B. Gribel ', G. Motta "?

" National Institute of Traumatology and Orthopedics, Teaching and Research Division, Rio de Janeiro, BRAZIL

2 National Institute of Traumatology and Orthopedics, Center for Surgery of Shoulder and Elbow, Rio de Janeiro, BRAZIL

Background: The definition of pseudoparalysis is still controversial, as well as the benefits and indications for operative and
non-operative treatment. Therefore, the aim of this study was to evaluate factors associated with pseudoparalysis, which may aid
in the individualization of the treatment of patients with chronic and atraumatic extensive injury of the rotator cuff.

Methods: A single-center cross-sectional study was carried out with patients with extensive chronic and atraumatic rotator
cuff injuries. Patients were categorized into three subgroups. Patients presenting active shoulder flexion greater than 90
degrees formed the non-pseudoparalysis group (n=41). Patients with active flexion of less than 90 degrees (n = 29) were
submitted to subacromial injection of local anesthetic (2% lidocaine) and were reassessed thereafter. Of these, 15 reversed
the pseudoparalysis, composing the false pseudoparalysis group; and 14 maintained the paralysis, thus constituting the true
pseudoparalysis group. Range of motion of the injured shoulder, demographic data, physical examination, and imaging data
were collected.

Results: The presence of the shoulder shrug sign, complete lesion of the subscapularis tendon, and stage 3/4 of fatty infiltration
in the subscapularis muscle according to the Goutalier grading system were risk factors for the occurrence of pseudoparalysis.
Compensatory hypertrophy of the teres minor muscle was associated with a greater range of active shoulder flexion. The extent
of the lesion, according to the Wieser method, was significantly different, with the true pseudoparalysis group presenting with
a greater anterior extent of the lesion (of the subscapularis) and a greater global lesion. Injury to the tendon of the long head of
the biceps brachii muscle did not differ between groups.

Conclusions: Our results suggest that pain should be relieved prior to assessing shoulder motion. Furthermore, patients
with functioning subscapularis and compensatory hypertrophy of the teres minor muscle may benefit more from conservative
treatment. Patients with a shoulder shrug and Goutallier grade IIl or IV fatty infiltration in the subscapularis muscle belly may
benefit more from surgical treatment, as these are risk factors for the occurrence of true pseudoparalysis.
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GLENOHUMERAL JOINT CENTRE TRANSLATION AND GLENOHUMERAL JOINT
CONTACT POINT PATH TRANSLATION DURING A 30° ARM ABDUCTION IN AN EX VIVO
EXPERIMENT
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5 Department of Spine Surgery, University Hospital Basel, Basel, SWITZERLAND

Background: Rotator cuff tears (RCT) have been associated with glenohumeral (GH) joint instability. However, in-depth
knowledge of glenohumeral (GH) motion is lacking. The aim of this study was to investigate the superior-inferior translatory
motion of the GH joint in shoulders with RCT during an abduction test with additional weights.

Methods: Ten fresh-frozen human shoulders were clamped into an advanced muscular, force-controlled shoulder simulator.
A total of ten periarticular tendons including the rotator cuff (RC) (subscapularis (SSC) 2x), the deltoid (3x), the pectoralis
major, and the latissimus dorsi were connected to a motorized pulley system, through which muscle forces were applied. A 30°
scapular plane abduction-adduction cycle was performed simulating motion with both an intact RC and with different types of
RCT (supraspinatus (SSP), superior portion of SSC (SSCsup), infraspinatus (ISP), SSP&SSCsup, SSP&ISP and SSP&SSCsup&ISP)
at four different load levels (additional weights: 0-3 kg). The GH joint centre was determined using the instantaneous helical
axis, and the GH contact point identified. Weight-dependency during abduction was tested using linear regression models for
each RCT-type.

Results: In shoulders with an intact RC, mean values for superior GH joint centre translation during loaded abduction with
0-3 kg ranged from 3.3-6.8 mm. In shoulders with simulated SSP&SSCsup&SSP tears mean values ranged from 4.0-9.3 mm.
The glenohumeral joint centre superior translation depended significantly on the weight-induced load (Healthy p=0.0128,
SSP&SSCsup&SSP p=0.007). Mean values for superior GH contact point translation in shoulders with intact RC during loaded
abduction with 0-3 kg ranged from 6.7-7.6 mm. In shoulders with simulated SSP&SSCsup&ISP tears mean values ranged from
12.3-10.4 mm. The glenohumeral contact point superior translation did not depend on the weight-induced load (Healthy p=
0.4393, SSP&SSCsup&SSP p= 0.337).

Conclusions: In a laboratory setting, both the presence of RCT and additional weights increase superior translation of the GH
joint centre during abduction and thus the instability of the joint. The translation of the GH contact point presumably depends
primarily on GH joint congruence and is therefore not weight dependent. In vivo confirmation of these findings would be of
high clinical interest.
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FP.07.01
DOWNSIZING EFFECT OF A MODULAR RADIAL HEAD PROSTHESIS ON THE LATERAL
COLLATERAL LIGAMENT OF THE ELBOW: A CADAVERIC STUDY

[ Hatta ', K. Shinagawa ?, J. Kawakami 3, N. Yamamoto 3, E. Itoi ?
" Joint Surgery, Sports Clinic Ishinomaki, Ishinomaki, JAPAN
2Tohoku Rosai Hospital, Sendai, JAPAN

3Tohoku University School of Medicine, Sendai, JAPAN

Background: Radial head prosthesis with a smooth-stemmed modular concept has been recently reported to have satisfactory
long-term outcomes. However, it remains whether or not morphologic variations in the implant consisting of the head and stem
component affect the biomechanics at the radiocapitellar joint. The purpose of this study was to investigate the impact of the
head and stem diameters of radial head prosthesis on the mechanical properties of the lateral collateral ligament measured by
strain changes during elbow and forearm motions.

Methods: Eight cadaveric specimens were secured to the device, which allows elbow flexion-extension and forearm pro-
supination. Using six different implant combinations comprising 2 sizes for the head (long- and short-axis of the native head)
and 3 sizes for the stem (press-fit, -1 mm, and -2 mm downsizing), the prostheses were attached via the posterior Wrightington's
approach. A differential variable reluctance transducer placed on the central portion of the radial collateral ligament were used
for strain measurement with elbow flexion at °60 ,°30 ,°0, and °90. At each position, strain patterns with the forearm in the
neutral and 45° pro-supination positions were also assessed.

Results: Specimens implanted with the long-axis head component showed greater increases in the ligament strain during
elbow flexion than intact specimens or those implanted with a short-axis head. Compared to the press-it stem, implants with
downsizing to -1 mm approximated strain patterns during pro-supination with elbow extension to the intact condition.

Conclusions: Morphologic variation of the head and stem components led to altered strain patterns in the lateral collateral
ligament during elbow and forearm motions. A short-axis head component can be used to prevent excessive strain changes after
the prosthesis application. Downsizing of the stem component might be an option for approximating the biomechanics at the
radiocapitellar joint during forearm rotation to the intact elbow.
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INFLUENCE OF TYPE | COLLAGEN POLYMORPHISMS AND RISK OF TENDINOPATHY IN
ATHLETES

M.Amaral ', L.R. Lucas Lopes %, R. Araujo Goes ', J.A. Guimardes ', J. Perini
" National Institute of Traumatology and Orthopaedics (INTO), Rio De Janeiro, BRAZIL
2 State University of Rio de Janeiro, Rio De Janeiro, BRAZIL

Background: Recentstudies have showntheinfluence of single nucleotide polymorphism on the susceptibility of tendinopathy.
COL1A1 and COL1A2 genes are polymorphic and may alter the expression or biological function of type 1 collagen.Tendons are
composed of a dense extracellular matrix with low cellularity, but with high content of structural proteins, mainly type | collagen.
The aim of the present study was to evaluate the influence of polymorphisms on genes encoding type | collagen and the genetic
susceptibility of tendinopathy in Brazilian athletes.

Methods: Case-control study involving 242 Brazilian athletes from different sports modalities (55 cases of tendinopathy and
187 controls). The polymorphisms COL1A1 (rs1107946) and COL1A2 (rs412777, rs42524, and rs2621215) were analyzed by
the TagMan system. Odds ratio (OR) with their 95% confidence intervals (Cls) were calculated using a nonconditional logistic
regression model.

Results: The mean age was 24.0+5.6 years old and 65.3% were men. Of the 55 cases of tendinopathy, 25.4% had>1 affected
tendon: 30.9% rotator cuff and 30.9% elbow or hand flexors. Age and amount of time of sports practice were associated with
a higher chance of presenting tendinopathy (5 and 8 times, respectively). The frequency of variant alleles in control and case
patients, respectively, was: COL1A1 rs1107946 24.0 and 29.6%; COL1A2 rs412777 36.1 and 27.8%; rs42524 17.5 and 25.9%;
and rs2621215 21.3 and 27.8%. After adjusting for confounding factors (age and years of sports practice), COL1A2 rs42524
and rs2621215 polymorphisms were associated with increased risk of tendinopathy (OR=5.5; 95% Cl=1.2-24.6 and OR=3.9;
1C95%=1.1-13.5, respectively). The haplotype COL1A2 CGT was associated with low risk for disease development (OR=0.5;
95% CI=0.3-0.9).

Conclusions: Age, time of sports practice and polymorphisms in the COL1A2 gene increased the risk of developing
tendinopathy. Individualized programs of injury prevention using genetic information can contribute to the promotion of the
health and well-being of individuals, besides being useful diagnostic tools in the clinical practice of the orthopedist.
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BIOMECHANICAL STABILITY OF LATERAL ULNAR COLLATERAL LIGAMENT
RECONSTRUCTION AND REPAIR OF THE ELBOW: THE ROLE OF LIGAMENT BRACING ON

GAP FORMATION AND STABILIZATION

S. Bachmaier?, C.A. Wijdicks 3, N.N. Verma 3, L.D. Higgins 3, S. Greiner
"sporthopaedicum, Regensburg, GERMANY

2 Arthrex, Munic, GERMANY

3 Arthrex, Naples, USA

Background: Augmented (internal braced) lateral ulnar collateral ligament (LUCL) repair has been biomechanically compared
to reconstruction techniques in the elbow. However, LUCL repair alone has not yet been compared to augmented repair and
reconstruction techniques.

Hypothesis: Internal bracing of LUCL repair improves time-zero stabilization regarding gap formation, stiffness, and residual
torque compared to repair alone and reconstruction techniques to restore native elbow stability.

Methods: Overall, 24 cadaveric elbows were used for either internal braced LUCL repair (Repair-IB) or single- and double-
strand ligament reconstruction with triceps (Recon-TR) and palmaris-longus tendon graft (Recon-PL), respectively. Laxity testing
in external rotation was consecutively performed at 90° of elbow flexion on the intact, dissected, and repaired conditions and
using the previously assigned techniques. First, intact elbows were loaded up to 7.0-Nm external torque to evaluate time-zero
ligament rotations at 2.5, 4.0, 5.5,and 7.0-Nm. Rotation-controlled cycling was performed (total of 1000 cycles) for each surgical
condition. Gapping, stiffness, and residual torque were analyzed. Finally, these and eight additional intact elbows underwent
torque to failure testing (30-deg/min).

Results: The dissected state showed significant(p<0.001) highest gap formation and lowest peak torques. While gap formation
of Repair-IB (p<0.021) was significantly lower to Repair at all rotation levels, gaps of Recon-PL were similar and Recon-TR was
significantly higher than Repair-IB except for the highest torsion level. Residual peak torques at specific rotation angles between
Native and Recon-TR (a2.5), Recon-PL(a4.0), and Repair-IB (a5.5) were similar; all other comparisons were significantly different
(p<0.027). Torsional stiffness of Repair-IB was significantly higher at all rotation angles measured. Analysis of covariance
showed significantly less gap formation over residual peak torques for Repair-IB (P<001) compared to all other groups. The
native failure load was significantly higher than both, Recon-PLand Recon-TR, with similar stiffness to all other groups.

Conclusions: Repair-IB and Recon-PL of the LUCL showed enhanced torsional resistance to restore posterolateral stability
to the native state. Recon-TR demonstrated lower residual peak torques although providing near-native rotational stiffness.
Internal bracing of LUCL repair may reduce suture tearing effects through tissue and provide sufficient stabilization for healing
throughout accelerated and reliable recovery without the need for a graft.
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PURE VARUS POSTEROMEDIAL ROTATORY INSTABILITY OF THE ELBOW:

RADIOGRAPHIC FINDINGS, TREATMENT, AND OUTCOMES
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" Department of Orthopedic Surgery, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu,
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2 Department of Orthopaedic Surgery, Upper Extremity and Microsurgery Center, Pohang, SOUTH KOREA

3 Department of Orthopedic Surgery, W Hospital, Daegu, SOUTH KOREA

* Department of Orthopedic Surgery, Inje University Haeundae Paik Hospital, Inje University College of Medicine, Busan, SOUTH
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Background: The aim of this study was to investigate radiographic findings, treatments, and outcomes of a large series of
varus posteromedial rotatory instability (VPMRI) and to propose its treatment guidelines.

Methods: We retrospectively reviewed 91 pure VPMRI cases with anteromedial coronoid facet (AMCF) fracture (O'Driscoll
anteromedial type) which were treated at 6 fellowship training hospitals. Clinical and radiographic outcomes were evaluated for
amean follow-up period 46.8 months (range, 12-192 months) using the Mayo Elbow Performance Score (MEPS), and the Quick
Disabilities of the Arm, Shoulder and Hand (Quick-DASH) score, and serial plain radiographs.

Results: In AMCF fracture, there were 4 cases of subtype 1, 67 cases of subtype 2, and 20 cases of subtype 3. On MRI, complete
tears of lateral ulnar collateral ligament and medial collateral ligament were observed in 83.1%(59/71 cases) and 33.8% (24/71
cases). Operative treatment was performed in 68 cases (74.7%) including both side fixation in 39 cases (57.4%), medial side
fixation only in 16 cases (23.5%), and lateral side fixation only in 13 cases (19.1%). Nonoperative treatment was performed
in 23 cases (25.3%). Overall, the mean MEPS and Quick-DASH scores at the final follow-up were 93.7 = 12.2 and 7.9 + 15.6.
Complications (22.0%) after treatment included hardware irritation in 6 cases, elbow stiffness in 6 cases, ulnar neuropathy
in 5 cases, arthritic change with recurrent dislocation in 1 case, screw penetration into the joint in 1 case, cubitus varus in 1
case. Reoperation was performed in 15 cases (15.8%). No significant differences regarding all final clinical scores and ROMs
were observed between the operative group and the nonoperative group, but significant differences were observed regarding
number of fragment (p=0.109), displacement (p=0.002), complication rate (p<0.0071).

Conclusions: Depending on the pattern of the coronoid fragment and the degree of the lateral ligamentous injury, operative
treatment of unstable VPMRI using various fixation techniques including either medial or lateral fixation, or both, yielded
satisfactory final clinical outcomes. However, the surgeons should be aware high complication and reoperation rates. Stable
VPMRI with AMCF fracture that has small number of fragment and minimal displacement can be treated nonoperatively.
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OPTIMALANCHOR PLACEMENT FOR COLLATERAL LIGAMENT RECONSTRUCTION IN
ELBOW TRAUMA: A 3D MODELING STUDY

C.Dean ', B. Graves ? A. Papadonikolakis 2
"Wake Forest School of Medicine, Winston Salem, USA
2 Atrium Wake Forest Department of Orthopedics, Winston Salem, USA

Background: Anchor fixation in the medial and lateral columns of the distal humerus is a critical step in many variations
of MUCL and LCL repair in elbow trauma and post-traumatic reconstruction. Correct placement of surgical implants in these
procedures is critical for optimal healing, recovery of function, and avoiding complications that would result in revision surgery.
With the novel advancement of 3D modeling software, there exists an opportunity to analyze anchor placement with precision.

Methods: 25 CTscans of the humerus were reconstructed from DICOM stacks in Blender software to analyze anchor placement.
Data was collected relating to optimal anchor depth, angle and position in the medial and lateral columns of the distal humerus.
Hemispheric visualizations of deviations in anchor insertion-angle were performed utilizing heat maps to illustrate safe-zones.

Results: LCL fixation in the distal humerus can be undertaken with a 19.1mm fixating anchor. Insertion angle cannot deviate
anteriorly from the sagittal axis of the humerus more than (27.62° = 4.26°) without breaching the surface of the humerus.
Deviation posteriorly cannot exceed (55.52° + 6.62°). Deviation of anchor insertion proximally cannot exceed (31.12° =
14.39°) and distally cannot exceed (39.23° + 8.78°). MUCL fixation in the distal humerus can be undertaken a 15.8 mm anchor.
Insertion angle cannot deviate anteriorly to the mid coronal plane of the humerus more than (12.31° + 2.52°) or posteriorly
(36.86° = 7.35°). Proximal deviation cannot exceed (14.09° = 3.71°) and distal deviation cannot exceed (104.61° + 14.29°).
If lateral anchor deviation encounters the olecranon fossa (n=3) it occurs at (31.47° = 6.07°) of lateral deviation from ideal
anchor placement. Anchor angle deviation from medial and lateral epicondyle insertion points were illustrated with heat maps
to visualize safe zones in surgical approaches.

Conclusions: Anterior deviation of lateral column anchors and anterior and proximal deviation of medial column anchors
requires the fewest degrees of rotation before cortical breach. Hemisphere visualization can highlight safe zones for anchor
placement. This study provides parameters for optimal anchor positioning in the lateral and medial columns of the distal
humerus.
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ELBOW LATERAL ULNAR COLLATERAL LIGAMENT RECONSTRUCTION BY
TRANSPOSITION OF LOCAL EXTENSOR FASCIA SEPTUM: SURGICAL TECHNIQUE AND
PRELIMINARY RESULTS

A.Celli', C. Paroni, P Bonucci', L. Celli !
" Hesperia Hospital, Modena, ITALY

Background: The lateral ulnar collateral ligament (LUCL) is a primary lateral stabilizer of the elbow that originates from the
isometric centre of the capitulum and inserts into the supinator crest of the ulna. LUCL injury may be due to trauma, chronic
strain or iatrogenic lesion. In patients with symptomatic LUCL insufficiency and recurrent posterolateral rotatory instability,
surgical reconstruction can restore elbow stability. We describe a new LUCL reconstruction technique based on the transposition
of the local extensor fascia septum and report the preliminary result in a series of patients aged 50 years or less.

Methods: From 2017 to 2019, 10 consecutive patients with chronic PLRI of the elbow - 7 men and 3 women - underwent LUCL
reconstruction with transposition of the local extensor fascia septum at our institution.

Results: Atthe last follow-up, 9 patients (90%) reported a completely stable elbow. The tenth described a marked improvement
compared with his preoperative condition, but was unable to return to his previous level of sport activity because he felt that his
elbow could not lift weights as before the trauma. All clinical measures improved significantly (p < 0.05): the mean MEPS from
79(79.5 = 8.32)t0 98 (98.5 + 4.74); the mean Quick DASH score from 15.4 (15.47 £4.76)t0 0.9 (0.91 = 1.58) and the mean
VAS score from 3.6 (3.6 = 2.32)t0 0.2 (0.2 = 0.63).

Conclusions: To the best of our knowledge, there are no studies describing local extensor fascia septum transposition as a
reconstruction technique for chronic LUCL lesions. If ligament quality is poor, this is a useful alternative to other approaches
using tendon autografts / allografts. Our experience with a mean follow-up of two years showed that the approach can stabilize
the lateral compartment. Comparison of larger patient groups managed by this and other autograft / allograft reconstruction
techniques is clearly needed to establish the respective medium- and long-term outcomes.
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INTEROSSEUS MEMBRANE RECONSTRUCTION FOR LONGITUDINAL INSTABILITY
INJURIES OF THE FOREARM

J. Ameztoy Gallego ', A. Watts 2, D. Rotman %, M. Ricks 2
" Hospital Universitario La Paz - Department Of Upper Limb, Madrid, SPAIN
2Whrightington Hospital - Upper Limb Unit, Wrightington, UNITED KINGDOM

Background: Acute and chronic injuries of the interosseus membrane can result in longitudinal instability of the forearm.
Reconstruction of the central band of the interosseus membrane helps restore the anatomic and biomechanical stability within
the forearm. Different methods have been used to reconstruct the central band ranging from tendon grafts, bone-tendon-bone
grafts and synthetic grafts. This study aims to review the clinical results of reconstruction using a synthetic braided graft secured
at either end with an Endobutton to restore the longitudinal association between the bones of the forearm.

Methods: A retrospective review was conducted of a consecutive series of 21 patients with longitudinal instability injuries
treated with anatomical interosseus membrane reconstructions between 2011 and 2019. Patients with less than 12 months
follow up were excluded leaving 10 female and 10 male patients with an average age of 48 years were identified. Pre-operative
clinical and radiographical assessments were compared with prospectively gathered data using range of movement and the
quick DASH functional outcome score.

Results: 20 patients were included with a mean follow up of 96 months. Mean flexion-extension arc of motion improved
significantly from 80° preoperatively to 139° at latest follow up (p=0.01) and mean prono-supination arc of motion improved
between 115° preoperatively to 122° at latest follow up (p=0.528). Quick DASH functional scores improved from 79.8
preoperatively to 51.3 following reconstruction (p=0.016). Radiographic assessment showed an improvement in ulnar variance
4.2mm to 2.6mm (p=0.115) with an interbutton distance stable (79mm to 77mm) since first X-ray postoperative to the latest
follow up (p=0.364). Despite addressing the longitudinal dissociation of the forearm, 6 patients patients required a revision
surgery. 4 patients underwent an ulnar shortening osteotomy with a mean interval of 16 months from reconstruction. 2 patients
underwent a total elbow replacement due to degenerative changes in the ulnohumeral joint with a mean interval of 93 months
from reconstruction.

Conclusions: Interosseus membrane reconstruction using a synthetic braided graft can improve patient rated arm function
and range of movement but significant deficits remain particularly in chronic injuries.
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WHAT IS THE LATERAL ULNAR COLLATERAL LIGAMENT? AN ANATOMICAL STUDY

A Nimura', A. Fukai
" Dept. of Functional Joint Anatomy, Tokyo Medical and Dental Univ., Tokyo, JAPAN
2 Dept. of Clinical Anatomy, Tokyo Medical and Dental Univ., Tokyo, JAPAN

Background: To improve the clinical results of lateral ulnar collateral ligament (LUCL) reconstruction of the elbow joint, better
understanding of the anatomy of the aponeuroses and joint capsule could be relevant. This study considers the previously
described anatomy of the LUCL in relation to the related aponeuroses and joint capsule rather than as a discrete ligament. We
hypothesized that the deep aponeuroses of the superficial extensor muscles and supinator form a relevant portion of the joint
capsule previously defined as the LUCL.

Methods: Twenty-four elbows (12 right) from 21 embalmed cadavers (age at the time of death, 54 to 99 years) were included
in the study. Twenty elbows were studied macroscopically and 4, histologically. The joint capsule was detached from the bones,
and local thickness was quantitatively analyzed using micro-computed tomography (micro-CT).

Results: The supinator aponeurosis and joint capsule intermingled to form a thick membrane (mean and standard deviation,
4.8 £ 1.2 mm), which we termed “the capsulo-aponeurotic membrane.” It was thicker than the anterior (1.3 = 0.4 mm) and
posterior (2.5 = 0.9 mm) parts of the capsule of the humeroradial joint (p < 0.001). The capsulo-aponeurotic membrane had
a wide attachment on the distal part of the extensor digitorum communis and extensor digiti minimi (EDC/EDM) origin of the
humerus, the lateral part of the coronoid process, and the posterior part of the radial notch of the ulna. The humeral attachment
had a fibrocartilaginous structure. The deep aponeuroses of the EDC and extensor carpi ulnaris (ECU) were connected to the
capsulo-aponeurotic membrane.

Conclusions: The capsulo-aponeurotic membrane was composed of the supinator aponeurosis and joint capsule and was
attached to the lateral epicondyle of the humerus, radial side of the coronoid process, and posterior part of the radial notch on
the ulna. The entire structure appeared identical to the commonly defined lateral collateral ligament. The most posterior part
was connected to the EDC and ECU aponeuroses, which is commonly labeled the LUCL but does not exist as a discrete ligament.
Consideration of the accurate anatomy of the extensive attachment of the capsulo-aponeurotic membrane could provide useful
clues forimprovement in techniques of LUCL reconstruction.
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THE REVERSE SHOULDER ARTHROPLASTY ANGLE IN MAGNETIC RESONANCE
IMAGING: IMPACT OF THE ARTICULAR CARTILAGE IN THE ESTIMATED INCLINATION OF
THE INFERIOR GLENOID

R. De Marinis ", J. Contreras-fernandez ', C. Vidal ', C. Palma ?, M. Angulo ', A. Valenzuela ', R. Jafa ', C. Calvo ", R. Liendo’,
F.Soza'

" Department of Orthopedic Surgery, Pontificia Universidad Catdlica de Chile, Santiago, CHILE

2 Department of Radiology, Hospital Dr. Sétero del Rio, Santiago, CHILE

Background: The reverse shoulder arthroplasty angle (RSA angle) was described in computed tomography (CT) to better
estimate the inclination of the inferior portion of the glenoid. In some cases, the presence of articular cartilage at the inferior
glenoid rim may vary this estimation. The purpose of this study is to describe the RSA angle in Magnetic Resonance Imaging
(MRI) and compare the angle formed using bony landmarks (Bony RSA angle or B-RSA angle) with another angle formed using
the cartilage margin as reference (Cartilage RSA angle or C-RSA angle).

Methods: A sample size of 61 shoulders was calculated as sufficient with a margin of error of 1.5°, 80% power, and 95%
confidence. Adult patients with a shoulder MRI obtained in our hospital between July 2020 and July 2021 were included.
After obtaining basic demographic data the C-RSA angle and B-RSA angle were measured. Morphologic characteristics of the
sample were recorded. All images were independently assessed by four evaluators. Intraclass correlation coefficient (ICC) was
determined for the B-RSA and C-RSA to evaluate interobserver agreement.

Results: Sixty-one patients were included, with a median age of 59 years (ranging between 17 and 77 years old), 52.4% (32)
female, 69% (42) right shoulders. C-RSA angle was significantly higher than B-RSA (25.4° = 0.7 vs 19.5° + 0.7respectively)
with a p-value <0.001. Articular cartilage at the inferior glenoid rim was in average 1.3 mm thicker than at the level of the
supraspinatus fossa (p<0,01). The overall agreement was considered “good” for C-RSA (ICC = 0.74 [IC95% 0.61 - 0.83]) and
"excellent” for B-RSAangle (ICC = 0.76 [IC95% 0.65 - 0.85]).

Conclusions: C-RSA angle is significantly higher than B-RSA angle. Resecting the articular cartilage or accounting for this
difference may be advisable before positioning RSAinstrumentation guides at the inferior glenoid rim in patients with preserved
articular cartilage.
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CAN PREOPERATIVE PLANNING PREDICT CLINICAL POST-OPERATIVE RANGE OF
MOTION DIFFERENCES BETWEEN TWO HUMERAL DESIGNS IN REVERSE SHOULDER
ARTHROPLASTY?

M. Gauci', L. Glevarec’, C. Cointat, P Boileau ', N. Bronsard ", Y. Pelletier ', J. Gonzalez '
" Universitary Institute of Locomotion and Sport (IULS), CHU de Nice, Nice, FRANCE
2 Clinical Research Unit of Cote d'Azur, Nice, FRANCE

Background: We aim to predict a clinical difference in the postoperative range of motion (ROM) between two RSA implant
designs INLAY-155° and ONLAY-145° using a preoperative planning software. We hypothesized that preoperative planning
could anticipate the differences in postoperative clinical ROM between two humeral stem designs and by keeping the same
glenoid implant.

Methods: Thirty-seven patients (14 men and 23 women, 76+10yo) underwent a BIO-RSA (Bony Increased Offset-RSA) with
the use of preoperative planning and an intraoperative 3D-printed patient specific guide for glenoid component implantation
between January 2014 and September 2019 with a minimum follow-up of 2 years. Two types of humeral implants were used:
Inlay with 155 inclination (Inlay-155°) and Onlay with 145° inclination (Onlay-145°). Glenoid implants remained unchanged.
RSA-angle and Lateralization shoulder angle (LSAangle) were measured to confirm the good positioning of the glenoid implant
and the global lateralization on postoperative X-rays. Correlation between simulated and clinical ROM were studied. Simulated
and last follow-up active anterior elevation (AAE), abduction and external rotation (ER) were compared between the two types
of implants.

Results: No significant difference in RSA and LSA was found between planned and postoperative radiological implants'
position. Clinical ROM at last follow-up were always significantly different from simulated preoperative ROM. A moderate but
significant correlation existed for AAE, abduction and ER (respectively r=045, r=0.47 and r=0.57, p<0.01). AAE and abduction
were systematically underestimated (126+21° and 95+19° simulated vs 150+36° and 114+31° postoperatively, p<0.001)
while ER was systematically overestimated (50+33° simulated vs 3621° postoperatively, p<0.001). Simulated abduction and
external rotation highlighted a significant difference between Inlay-155° and Onlay-145° (p=0.01 and p<0.001) and this was
also retrieved clinically at last follow-up (p=0.02 and p<0.001).

Conclusions: This study is the first to evaluate the clinical relevancy of predicted ROM for RSA preoperative planning. Motion
that involves scapulothoracic joint (AAE and abduction) are underestimated while ER is overestimated. However, preoperative
planning provides clinically relevant ROM prediction, especially when comparing two different types of humeral implants
(Inlay-155° and Onlay-145°) for abduction and ER. Thus, ROM simulation provides a valuable tool to optimize implant selection
and to choose RSA implants to reach the optimal RoM.
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DO PATIENTS WITH POOR EARLY CLINICAL OUTCOMES AFTER ANATOMIC AND
REVERSE TOTAL SHOULDER ARTHROPLASTY ULTIMATELY IMPROVE?
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> Hopital Ambroise-Paré, Paris, FRANCE

Background: While most patients undergoing aTSA and rTSA have substantial improvement in pain and function at early
follow-up, improvements occur more slowly during postoperative rehabilitation in some patients. We assessed a patient's risk
of persistent shoulder dysfunction beyond the early postoperative period and identify risk factors for persistent poor function.

Methods: We identified 702 primary aTSAs for OA and 1,360 primary rTSAs for OA, CTA, RCT, between 2001-2022 with early
(3- or 6-months) and 2-year follow-up from a multicenter database. Early poor performance was defined as a postoperative ASES
score <20th percentile. Persistent poor performance was defined as failing to achieve the patient acceptable asymptomatic state
(PASS) (aTSA=81.7, IrTSA=77.3) at 2-year follow-up. We identified 144 aTSA and 292 rTSA early poor performers. Our primary
outcome was the rate of persistent poor performance. Secondary, we identified risk factors for persistent poor performance.

Results: At 2-year follow-up, 74 aTSAs(51%) and 178 rTSAs(61%) had persistent poor performance. For aTSA, the rate of
persistent poor performance did not differ based on whether patients were early poor performers at 3-month follow-up, 6-month
follow-up, or both (50% vs. 49% vs. 56%,P=0.795). In contrast, 85% of rTSAs classified as early poor performers at both 3- and
6-months were persistent poor performers at 2-years versus 56% and 54% of poor performers at 3- or 6-month follow-up only
(respectively; both P<0.001). For rTSA, early poor performers at both follow-up visits had a 29.8%[95%Cl=18.6-41.0%] greater
absolute risk and a 1.54 [95%CI=1.32-1.81] greater relative risk of persistent poor performance compared to rTSAs with poor
performance at 3- or 6-month follow-up only (both P<0.001). On multivariable analysis, persistent poor performance was best
predicted by a diagnosis of hypertension and diabetes for aTSA and prior shoulder surgery and poor preoperative ASES score
for rTSA.

Conclusions: Half of aTSAs and nearly two-thirds of rTSAs with an ASES score <20th percentile at early follow-up will have
persistent poor shoulder function at 2-years. Risk factors for persistent poor performance should be assessed in early poor
performers to determine if there are implant-positioning errors that would benefit from revision or if continued targeted
physical therapy should be pursued.
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CLINICAL OUTCOMES BASED ON FINAL BASEPLATE VERSION IN REVERSE TOTAL
SHOULD ARTHROPLASTY

L. Schell ', S. Muh 2, S. Jacobsen ', C. Roche ®, J. Elwell 3, W. Barfield ", J. Eichinger ", R. Friedman '
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3 Exactech, Gainesville, USA

Background: While surgeons attempt to place the baseplate of a reverse total shoulder arthroplasty (rTSA) close to neutral
version, outcomes based on the final version remain unknown. The purpose of this study is to determine the clinical and
radiographic outcomes of rTSA based on the amount of retroversion the baseplate is placed in to determine if increasing
retroversion affects the outcomes.

Methods: All primary rTSA patients in a multicentered international database with a 2-year minimum follow-up implanted with
computer navigation so the final baseplate version is known were included. A single medialized glenoid/lateralized humerus
rTSA implant system was used. Patients were stratified by their final version: <0° (anteversion), 0 to 5° of retroversion, 6-10°,
and >10°. Motion, outcome scores and radiographic outcomes were compared between groups using ANOVA with Tukey HSD
post tests and chi square.

Results: Four hundred and fourteen patients (189 females/225 males) were identified, with a mean follow-up of 30 months.
Demographics were similar between the 4 groups. The mean native version was 10.3°, and the mean postoperative version
was 3.1°. Preoperatively, 46% were >10°, 25% 6-10°, 18% 0-5° and 11% anteverted. Postoperatively, 3% were >10°, 23%
6-10°,68% 0-5° and 6% anteverted. Postoperatively, there were no significant differences between the 4 groups with regards to
outcome scores or motion, except for abduction greater in the >10° retroversion group that exceeded the MCID. At follow-up,
pain scores, patient satisfaction, notching and complications were similar between the groups.

Conclusions: This study demonstrated that computer navigation was highly efficacious, placing 97% of patientin 10° or less
of retroversion or in anteversion. Except for abduction, there were no significant differences with regards to motion, pain relief,
outcome scores, patient satisfaction or complications between the different groups based on the final implanted version. rTSA
baseplates can be placed in anteversion or up to 10° of retroversion. The outcomes of patients left in 15° or greater retroversion
could not be answered by this study since the use computer navigation left very few patients with postoperative retroversion
>10°.
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PYROCARBON HUMERAL HEADS FOR HEMI-SHOULDER ARTHROPLASTY MAINTAIN
ADEQUATE GLENOID BONE STOCK AND CLINICAL OUTCOMES AT 5TO 9 YEARS
FOLLOW-UP
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Background: The purpose of this study was to evaluate the progression of glenoid erosion and clinical scores of HSA using
pyrocarbon humeral heads from short- (2-4 years) to mid-term (5-9 years).

Methods: We retrieved records of 45 consecutive patients that underwent HSA with pyrocarbon humeral heads from 2013-
2015. Patients were evaluated at a 'first' (2-4 years) and a ‘second’ follow-up (5-9 years). Glenoid morphology was assessed
using computed tomography (CT) scans and glenoid erosion was assessed using plain radiographs. The Constant score, American
Shoulder and Elbow Surgeons (ASES) and Subjective Shoulder Value (SSV) score were assessed by an independent observer.

Results: From the initial cohort of 45 patients, 2 underwent revision surgery (4.4%) and 6 were lost to follow-up (13.3%),
leaving 37 for outcome assessment. At first follow-up of 2.2+0.4 years, only 5 patients showed progression of glenoid erosion
(13.5%) compared to immediate postoperative radiographs. The absolute CS was 76.7=14.4, ASES was 92.3+15.0, and SSV
was 84.1x15.2. At second follow-up of 6.2+1.2 years, 4 additional patients showed progression of glenoid erosion (10.8%)
compared to first follow-up. The absolute CS was 80.8+16.0, ASES was 92.3+15.0, and SSV was 82.8+18.3. At final follow-up,
glenoid erosion was moderate in 8 (21.6%) and severe in 2 (5.4%), but had only progressed in 8 shoulders (by 1 grade in each
shoulder) compared to immediate postoperative radiographs.

Conclusions: At 5 to 9 years following HSA using pyrocarbon humeral heads, postoperative radiographs revealed progression
of glenoid erosion in 21.6% compared to immediate postoperative radiographs, albeit by only 1 grade in all cases. The
proportion of shoulders with moderate to severe glenoid erosion (27.0%, at 5-9 years) compares favourably with the literature
for HSA using metallic heads (26%-50%, at 4-5 years). Furthermore, patients maintained satisfactory Constant scores and SSV
at 5-9 years, and only 2 of the initial 45 patients required revision surgery (4.4%) at 5-9 years, which is considerably lower than
those reported for HSA using metallic heads, where revisions range from 11% to 30% at 1-7 years and severe glenoid erosion
ranges from 26% to 50% at 3.7-5.0 years.
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DISTAL PERIPHERAL NERVE TENSION AFTER REVERSE SHOULDER ARTHROPLASTY: A
CADAVERIC STUDY

C. Gregory ', L. Bernardo %, N. Holzer*, D. Da Rocha?, J. Beaulieu ®
" Centre Epaule Coude La Colline, Geneva, SWITZERLAND

2 Faculty of Medicine, Geneva, SWITZERLAND

3 Geneva University Hospitals, Geneva, SWITZERLAND

Background: Peripheral nerve injury is a known complication after reverse shoulder arthroplasty (RSA) which has mainly been
studied at the level of the proximal plexus branches. However, the effect of RSA on distal peripheral nerves and the influence
of elbow and wrist position is not known. The aim of this cadaveric study was to analyse the influence of RSA implantation and
upper limb position in the distal median and radial nerves. The hypothesis was that RSA significantly increases distal nerve
tension, and that the latter was largely influenced by elbow and wrist position.

Methods: 12 fresh-frozen cadaveric upper limbs were involved in this study. Nerve tension was measured in the median nerve
at the level of the proximal arm, elbow, and distal forearm, and in the radial nerve at the level of the elbow, using a customised
three-point tensiometer. Nerve tension was measured before and after RSA implantation, using a mid-lay implant (Medacta,
Castel San Pietro, Switzerland). Two different configurations were tested, using the smallest and largest implant sizes. 3 upper-
limb key positions were analysed (plexus at risk, plexus relief, and neutral), from which the effect of elbow and wrist position
was further tested.

Results: RSA implantation significantly increased nerve tension throughout the arm, and made the distal segments highly
dependant on elbow and wrist position. There was no significant difference between the 2 tested implant configurations. The
plexus at risk position induced the most nerve tension in all nerve segments, while the neutral position the least. Flexing the
elbow was the most efficient way to decrease tension in all tested nerve segments and key positions. Wrist flexion significantly
further decreased nerve tension in the median nerve, whereas wrist extension decreased tension in the radial nerve.

Conclusions: RSA significantly increases tension in the median and radial nerves, regardless of implant size, making it more
vulnerable to wrist and elbow position. Elbow flexion is the most effective to decrease nerve tension, supporting the use of a
protective postoperative sling, while elbow extension should be avoided when implanting the humeral component.
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THE IMPACT OF CORACOID MORPHOMETRY ON INTERNAL ROTATION OUTCOME
IN PATIENTS WITH CUFF TEAR ARTHROPATHY TREATED WITH REVERSE SHOULDER
ARTHROPLASTY

V Candela’, M. Cantore ', J. Preziosi Standoli ', S. Gumina '
' Sapienza, University of Rome, Rome, ITALY

Background: Functional internal rotation (fIR) motion remains a concern after reverse shoulder arthroplasty (RSA). The extreme
variability of the coracoid morphometry together with the gain in tension of the conjoint tendon could impact IR after RSA. Our
aim was to evaluate the relationship between postoperative internal rotation outcome and coracoid morphometry, evaluated as
anteroposterior (AP) and mediolateral (ML) glenocoracoid distances in a 3D pre-op CT scans, in a consecutive series of patients
undergoing the same RSA implant.

Methods: A retrospective analysis of a prospectively collected series of 40 patients [18M-22F;mean age (SD):73.4 (4.1)]
submitted to RSA for cuff tear arthropathy, was performed.

Functional internal rotation function was measured as the highest midline segment of the back that can be reached and converted
into 5 range segments of motion. Participants were divided into 2 groups according to the fIR (A<=6; B: >6). Passive IR was
also measured. The AP and ML glenocoracoid distances were measured, in millimeters, on the preop 3D CT scans. Statistics were
performed.

Results: The mean follow-up was 29 months (range 24-39). The mean score for fIR was 6.45 (SD:1.81) while the mean score
for passive IR was 6.84 (SD:1.75). No difference was found between IR and passive IR (p = 0.328). No statistical difference was
found between fIR and glenosphere size (p = 0.562) and fIR and size of the liner (p = 0.429). Significant statistical correlations
have been found between AP and ML coracoid distances and the two groups (AP in Group A: 28.50 and B: 31.265, p = 0.034;
MLin Group A: 23.053 and B:14.27, p<0.001).

Conclusions: Our study demonstrated that coracoid morphometry, evaluated as glenocoracoid distance, significantly impact
IR outcomes in a 145°neck shaft angle RSA; in particular, a high mediolateral glenocoracoid distance (>23mm) was found to
be determinant. This anatomical parameter should be considered in the preoperative planning of RSA and additional surgical
strategies addressed in order to gain satisfactory fIR.
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EFFECT OF ADDITIONAL POLYETHYLENE THICKNESS ON SOFTTISSUE TENSION IN
CADAVERIC REVERSE SHOULDER ARTHROPLASTY MODEL MODIFIED BY NOVEL
DEVICE

J. Erickson ', M. Parsons 2, M. Gauci 3, L. Neyton *, M. Morelli ®

" Atlantic Health - Overlook Hospital, Division of Orthopedic Surgery, Summit, NJ, New Jersey, USA
2The Knee, Hip, and Shoulder Center - Durham, NH, New Hampshire, USA

3 Centre Hospitalier Universitaire de Nice - Département de Orthopédie, Nice, FRANCE

*Ramsay Santé, Hopital Privé Jean Mermoz - Centre Orthopédique Santy, Lyon, FRANCE

5 St. Mary's Hospital- Division of Orthopaedic Surgery, Montreal, QC, Montreal, CANADA

Background: Reverse shoulder arthroplasty has revolutionized the treatment of glenohumeral arthritis and accounts for
an increasing percentage of the shoulder arthroplasty performed annually. Over time innovations have improved surgical
execution but the intraoperative assessment of soft tissue tension is still a subjective, feeling-based process. The use of a novel,
smart implant will provide real-time anatomical data as well as real-time patient specific adjustment with objective data on soft
tissue tension and reveal the change in soft tissue tension with each additional millimeter of polyethylene thickness.

Methods: A single cadaveric implantation of a novel humeral reverse arthroplasty device (Statera Medical) was performed
by fellowship trained surgeons using an inlay, 155° neck shaft angle prosthesis. The subscapularis was taken down via a peel
technique in a standard deltopectoral approach. Data was gathered real-time from the device after taking the arm through a set
ROM protocol with the arm in 40° of forward elevation. One millimeter of additional thickness was deployed via an adjustable
screw mechanism, and the ROM protocol and measurements were started again. This was completed six times from 0 to 6mm
of thickness and measurements of force in Ibf and load distribution as well as arm position were taken without a subscapularis
repair.

Results: The average increase in force measured across the glenohumeral joint was increased by 11.12% per millimeter
of polyethylene thickness (range 6-16%). The largest percent increase in force (16%) was seen from when increasing the
polyethylene thickness from 0-1mm. These forces ranged from 11.04 Ibf to 22.61 Ibf and increased with increasing forward
elevation and internal rotation.

Conclusions: In a cadaveric Gramont design model, each millimeter of polyethylene increased the force across the
glenohumeral joint by an average of 11.12%. This device represents a unique, novel implant that can both objectively assess
glenohumeral forces and modify the soft tissue tension en vivo with an adjustment screw mechanism. Future testing with a
lower neck shaft angle and subscapularis repair will be performed. Additional results of approximately six additional cadaveric
specimens will be available by the time of the presentation in Rome.
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GLENOID RETROVERSION, HUMERAL SUBLUXATION AND WALCH CLASSIFICATION
ARE NOT ASSOCIATED WITH A MUSCLE IMBALANCE BETWEEN ANTERIOR AND
POSTERIOR CUFF

W. Jean-david ', D. Maryama ?, S. Bradley 3, U. Manuel ?, W. Gilles *, G. Marc-olivier ®
"Hopital Ambroise Paré, Boulogne-billancourt, FRANCE

2Imascap, Plouzané, FRANCE

3 Mayo Clinic, Jacksonville, USA

* Centre Orthopédique Santy, Lyon, FRANCE

5 Institut Universitaire Locomoteur et du Sport, Nice, FRANCE

Background: In 1999, Walch et al. described the type B glenoid characterized by posterior subluxation of the humeral head
leading to asymmetric loading of the glenoid and posterior wear with secondary glenoid retroversion. Until now, the etiology
of this pathology remains unknown and it has been hypothesized that horizontal muscle imbalance between the anterior and
the posterior cuff could cause this condition. The objective of this study was to compare the ratio of anterior to posterior rotator
cuff muscle volume depending on posterior humeral subluxation and retroversion analyzed as continuous variables and based
on the Walch classification.

Methods: Two hundred and forty-seven CT scans of shoulders (with the entire scapula and rotator cuff) with primary
glenohumeral osteoarthritis (92 type Aand 155 type B) were included in this study. The scapula, proximal humerus, deltoid and
rotator cuff muscles were all segmented automatically. For each muscle, the volume of muscle fibers without intra-muscular fat
was then measured and the ratio between the volume of the subscapularis and the volume of the posterior cuff (infraspinatus
+ teres minor) was calculated (AP ratio). Statistical analyses were performed to determine whether a correlation could be
found between this AP ratio and retroversion/posterior humeral subluxation/glenoid type in the Walch classification using a
Spearman's correlation test and a Wilcoxon test respectively.

Results: No significant difference (p=0.35) was found between the AP ratio of type A and type B glenoids. No correlation
was found between AP ratio and glenoid version (rho =0.005, p=0.94) nor between AP ratio and humeral subluxation (rho =
-0.022; p=0.72).

Conclusions: As opposed to previous two-dimensional CT-scan studies, we did not find any correlation between AP muscle
volume ratio and glenoid parameters, especially retroversion, humeral subluxation and Walch type in our three-dimensional
analysis. Therefore, muscle imbalance does not seem to be the etiology for the posterior humeral subluxation leading to
posterior glenoid erosion and subsequent retroversion characteristic of Walch B glenoids.
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OUTCOMES OF ACUTE VERSUS DELAYED REVERSE SHOULDER ARTHROPLASTY FOR
PROXIMAL HUMERUS FRACTURES IN THE ELDERLY - A SYSTEMATIC REVIEW AND
META-ANALYSIS

V. Jegatheesan ', V. Lu ?, D. Patel %, P. Domos

" University College London Medical School, London, UNITED KINGDOM

2School of Clinical Medicine, University of Cambridge, Cambridge, UNITED KINGDOM

3 Department of Trauma and Orthopaedics, Barnet and Chase Farm Hospital, Royal Free NHS Foundation Trust, London, UNITED
KINGDOM

Background: Reverse shoulderarthroplasty (RSA) has become an increasingly popular treatment option for proximal humerus
fractures (PHFs) in the elderly. There is however contradictory evidence on the impact of timing of RSA on patient outcomes. It
remains unclear if poor results after initial non-surgical or surgical management can be improved with delayed RSA. The aim of
this systematic review and meta-analysis is to compare the outcomes of acute RSA and delayed RSA for the treatment of PHFs
in the elderly.

Methods: A systematic search was performed on four databases for studies that compared acute RSA with RSA used after prior
non-operative or operative treatment. Studies with a mean cohort age <65 years old were excluded. Demographical data,
clinical outcome scores, range of motion measurements, and post-operative complications were collected from included studies.

Results: Sixteen studies were included for data analysis. Compared with delayed RSA cohorts, acute RSA cohorts had higher
forward flexion (124.3° vs 114.9% p=0.019), external rotation (24.7° vs 20.2°; p=0.041), and abduction (113.2° vs 99.8°
p=0.03). Compared to RSA after conservative management, acute RSA had greater 21 external rotation (29.9° vs 21.4°%
p=0.043). The acute RSA cohort had significantly higher ASES (76.4 vs 68.2; p=0.025) and Constant-Murley scores (65.6 vs
57.3; p=0.002) compared to the delayed RSA cohort. Subgroup analyses showed significantly greater Constant-Murley (64.9
vs 56.9; p=0.020) and SST scores (8.8 vs 6.8; p=0.031) with acute RSA compared to RSA after conservative treatment. ASES
score was higher in the acute RSA cohort compared to RSA after open reduction internal fixation (ORIF) (77.9 vs 63.5; p=0.008).
The overall complication rate per 100 patient-years was 11.7 for the acute RSA cohort, and 18.5 for the delayed RSA cohort (RR:
0.55; p=0.015).

Conclusions: Based on the current evidence, acute RSA presents better clinical outcome measures and range of motion
measurements, with decreased complication rates than RSA performed after prior non-operative or operative treatment.
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OUTPATIENT VERSUS INPATIENT TOTAL SHOULDER ARTHROPLASTY: A MATCHED
COHORT ANALYSIS OF POSTOPERATIVE COMPLICATIONS, SURGICAL OUTCOMES, AND
REIMBURSEMENTS

A.Harris ', A. Agarwal ', K. Wang %, P Ramamurti 3, M. Best ", U. Srikumaran '
"The Johns Hopkins School of Medicine, Baltimore, USA

2Harvard Combined Orthopaedic Resident Program, Boston, USA

3 University of Virginia, Charlottesville, USA

Background: There has been a trend toward performing arthroplasty in the ambulatory setting. The primary purpose of this
study was to compare outpatientand inpatient total shoulder arthroplasty (TSA) in terms of postoperative medical complications,
healthcare utilization outcomes, and surgical outcomes.

Methods: Patients who underwent outpatient TSA or inpatient TSA with minimum 5-year follow-up were identified in the
Pearldiver Database. These cohorts were propensity-matched based on age, sex, Charlson Comorbidity Index, smoking status,
and obesity (BMI>30). All outcomes were analyzed using Chi-square and T-tests where appropriate.

Results: After matching, a total of 4,831 patients were included in ourfinal cohort. Of these patients, 1,613 (33.4%) underwent
outpatient TSA and 3,218 (66.6%) underwent inpatient TSA. Outpatient TSA patients had significantly lower rates of various
90-day medical complications (p<0.05 for all). Outpatient TSA patients had lower risk of aseptic loosening (1.30% vs 2.24%,
p=0.026) at 2-years post-operation and lower risk of PJI (2.23% vs. 3.42%, p=0.023) at 5-year post-operation relative to
inpatient TSA patients. Outpatient TSA reimbursements were significantly lower than inpatient TSA reimbursements at the 30-
day, 90-day, and 1-year postoperative intervals.

Conclusions: The present study found patients undergoing outpatient TSA to be at lowers odds for both postoperative medical
and surgical complications compared to those undergoing inpatient TSA. Despite increased risk for postoperative healthcare
utilization in terms of readmissions and ED visits, outpatient TSA was significantly less expensive at every postoperative time
point assessed.
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ROTATOR CUFF AND DELTOID MUSCLE CHANGES FOLLOWING REVERSE TOTAL
SHOULDER ARTHROPLASTY

R. Hill ', K. Velicki "2, A. Chamberlain ', A. Aleem ', J_Keener ', B. Zmistowski '
" Department of Orthopaedic Surgery, Washington University in St. Louis, St. Louis, USA
2 Department of Orthopaedic Surgery, Oregon Health and Science University, Portland, USA

Background: Reverse total shoulder arthroplasty (TSA) is being performed in greater proportion for shoulders with an intact
rotator cuff (RC). Little is known regarding in-vivo effects of rTSA implants on RC and deltoid musculature. This study quantifies
changes in cross-sectional area (CSA) of the RC and deltoid following rTSA and assesses clinical impacts of these changes.

Methods: Twenty-five patients undergoing rTSA were included. Pre-operative and one-year post-operative computed
tomography (CT) scans, range-of-motion, and functional scores were collected. Cross-sectional area (CSA) measurements of the
supraspinatus (SS) and combined infraspinatus/teres minor (IS/Tm) were made at three points on parasagittal CT sections by
two reviewers. Measurements of deltoid CSA were made at three points in a plane perpendicular to the humeral shaft. Scalar
measurements in two orthogonal planes were used to assess lateralization and distalization.

Results: Compared to pre-operative measurements, the CSA of the SS and IS/Tm decreased in 72% (18/25; mean 13.4%
decrease; SD, 19.8%; range, 61.8% decrease to 13.7% increase; p=0.02) and 64% (16/25; mean 8.7% decrease; SD, 13.5%;
range, 35.3% decrease to 14.9% increase; p=0.11) of shoulders, respectively. Eighty-four percent of shoulders saw a decrease
in their combined posterosuperior cuff complex area (21/25; mean 11.5% decrease; SD, 11.2%; range, 43.4% decrease to 5.4%
increase; p=0.035). In contrast, deltoid CSAincreased in 80% of patients (20/25; mean 7.9% increase; SD, 20.2%; range, 41.3%
decrease to 67.8% increase; p=0.43). There were no significant differences in CSA changes between shoulders with cuff-intact
glenohumeral osteoarthritis (GHOA) and rotator cuff tear arthropathy (RCTA) (p=0.36, p=0.58, p=0.16, p=0.36 for SS, IS/Tm,
posterosuperior cuff and deltoid, respectively). In shoulders with GHOA, a smaller decrease in CSA of the SS was associated with
a smallerincrease in deltoid CSA (R=-0.68; p=0.03), and greater improvements in forward elevation (R=0.66; p=0.04).

Conclusions: In general, posterosuperior cuff CSA declines and deltoid CSA increases following rTSA with a minimally
lateralized construct. In GHOA, changesin CSA of SS were inversely associated with deltoid CSA changes and positively associated
with forward elevation improvements. For patients with intact RC undergoing rTSA, preservation of SS may optimize forward
elevation and decrease deltoid muscle burden.
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CLINICALOUTCOMES OFANATOMICVERSUS REVERSETOTALSHOULDERARTHROPLASTY
FOR PRIMARY OSTEOARTHRITIS WITH PREOPERATIVE FORWARD FLEXION STIFFNESS
AND AN INTACT ROTATOR CUFF

K. Hones', K. Hao ', A. Trammell?, J. Wright 2, T. Wright?, J. King 2, T. Vasilopoulos 2, A. Struk 2, B. Schoch 3
" University of Florida - College of Medicine, Gainesville, FI, USA

2 University of Florida - Department of Orthopaedic Surgery & Sports Medicine, Gainesville, Fl, USA

3 Mayo Clinic - Department of Orthopaedic Surgery, Jacksonville, Fl, USA

Background: Bothanatomicand reversetotal shoulderarthroplasty(aTSAand rTSA) provide functionaland clinicalimprovements
for patients with primary osteoarthritis. One purported benefit of aTSA over rTSA is comparatively better postoperative ROM;
however, it is unclear whether aTSA provides superior ROM compared to rTSA in patients with preoperative stiffness.

Methods: A retrospective review of a single-institution prospectively-collected shoulder arthroplasty database was performed
between 2007-2020. Patients were excluded for preoperative diagnosis of nerve injury, infection, or fracture. Analysis included
344 aTSAs and 163 TSAs performed for primary cuff-intact osteoarthritis with 2-year minimum follow-up. Defining preoperative
stiffness as passive FE <=105°, three cohorts were matched 1:1: (1) stiff aTSAs (n=85) to non-stiff aTSAs, (2) stiff rTSAs (n=74)
to non-stiff ITSAs, and (3) stiff rTSAs (n=64) to stiff aTSAs. We compared ROM, outcome scores, and complication and revision
surgery rates at latest follow-up.

Results: Compared to non-stiff aTSAs, stiff aTSAs continued to have poorer postoperative active ER and passive FE postoperatively.
While stiff rTSAs had poorer preoperative ROM and functional scores for all measures compared to non-stiff rTSAs, there were no
differences between groups postoperatively. When comparing stiff aTSAs to stiff rTSAs, no significant differences in preoperative
ROM or functional outcome scores were identified. However, stiff rTSAs had greater postoperative active FE (135+/-19 vs.
119+/-29,p=.001), passive FE (148+/-18 vs. 135+/-27,p=.004), and active abduction (127+/-23 vs. 109+/-29,p=.001)
than stiff aTSAs. Postoperative outcome scores were more favorable in the stiff rTSA cohort for the SPADI, SST, ASES, UCLA, and
Constant scores. When comparing the proportion of stiff aTSAs vs. stiff ITSAs that exceeded MCID and SCB for aTSA, stiff rTSAs
demonstrated greater proportions in all measures except ER. The rate of complications did not significantly differ between stiff
aTSA and stiff rTSA, but there was a higher rate of revision surgery in stiff aTSAs.

Conclusions: Preoperative FE stiffness leads to poorer postoperative ROM compared with non-stiff patients for aTSA, but not
rTSA; however, functional score improvements are similar. Postoperative ROM and outcome scores favor rTSA when comparing
stiff aTSA and stiff rTSA, indicating rTSA may have a role for patients with cuff-intact osteoarthritis and preoperative FE stiffness.
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REVERSE SHOULDER ARTHROPLASTY FOR PRIMARY OSTEOARTHRITIS IN PATIENTS
UNDER 55 HAS LOWER REVISION RATE COMPARED TO TOTAL AND PARTIAL ANATOMIC
REPLACEMENTS - ANALYSIS OF AUSTRALIAN JOINT REGISTRY

M. Jomaa '%3, S. Whitehouse , R. Page %, R. Pareyon %3 K. Italia’, A. Gupta "% K. Cutbush *

" Queensland Unit for Advanced Shoulder Research (QUASR), ARC ITTC-JB, Queensland University of Technology, Brisbane,
AUSTRALIA

2 Greenslopes Private Hospital, Brisbane, AUSTRALIA

3 Brisbane Private Hospital, Brisbane, AUSTRALIA

*Australia Orthopaedic Association National Joint Replacement Registry (AOANJRR), Adelaide, AUSTRALIA

Background: Reverse shoulder arthroplasty (RSA) has been increasingly used for primary osteoarthritis in the younger
population with favourable functional results. Its survivorship in this highly active population, however, remains undefined. In
this study, we conduct a review of the Australian Orthopaedic Association National Joint Replacement Registry (AOANJRR) to
evaluate the revision rates of different types of shoulder arthroplasties in different age groups. Our hypothesis is that RSA has a
higher survivorship than partial and total anatomic replacements in patients younger than 55.

Methods: Primary osteoarthritis as an indication was included for this study. 5-year Cumulative Percent Revision rate (CPR) was
retrieved from AOANJRR 2020 dataset for humeral resurfacing (HR), hemiarthroplasty (HA), total anatomic shoulder arthroplasty
(ATSA), and RSA, stratified according to the age groups: <55, 55-64, 65-74, and >75. The groups <55 and >75 were directly
compared, with the group >75 chosen as a control for implant survivorship. Kaplan-Meier estimates of revision rates were
graphed. Age- and gender- adjusted hazard ratios (<55 vs. >75) were calculated for each type of replacement. A hazard ratio
with confidence interval that contains 1 was considered nonsignificant and inconclusive of hazard.

Results: 29658 joints were evaluated. The mean 5-year CPR was lowest for RSA compared to all other arthroplasties in all
age groups. Younger age group was associated with a higher CPR for all arthroplasty types. However, the dispersion between
groups is higher in HR, HA, and ATSA than in RSA. Comparing identical age groups among the four types of arthroplasties, the
rate of annual increase in CPR is lowest in RSA. Hazard ratios for revision between the groups <55 and >75 are as follows:
Humeral Resurfacing - 7.14 (2.44, 20.00), p<0.001, Hemiarthroplasty - 7.78 (3.76,16.09), p<0.001, ATSA: 2.13 (1.64, 2.70),
p<0.00,and RSA-1.88(0.96, 3.68), p=0.064. Only the hazard ratio for reverse shoulder arthroplasty was considered statistically
insignificant.

Conclusions: RSAmay be a viable option in young patients with primary osteoarthritis, with midterm revision rates comparable
to those of older patients and lower than the rates associated with anatomic prostheses.
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CLINICAL AND RADIOLOGICAL OUTCOMES OF THE TOURNIER ASCEND FLEX
UNCEMENTED METAPHYSEAL BEARING STEM AT A MINIMUM 2-YEAR FOLLOW UP

R.Huynh ', D. Shields?, M. Rashid 3, P. Monga*

" Newcastle Medical School, Newcastle-upon-tyne, UNITED KINGDOM
2Queen Elizabeth University Hospital, Glasgow, UNITED KINGDOM

3 Wrightington Hospital Upper Limb Unit, Wigan, UNITED KINGDOM

Background: The Ascend Flex is a short stem humeral implant with a proximal titanium plasma coating to help with osseous
integration. It has been reported to have good early/mid-term clinical outcomes and low revision rates (0 - 13%). The reported
rates of stress shielding for this implant varies greatly from 3% to 71% and the clinical implications of this are unknown. The
aim of this study was to evaluate the early radiographic and clinical outcomes of patients who underwent primary shoulder
arthroplasty with the uncemented Ascend Flex implant.

Methods: All consecutive patients who underwent shoulder arthroplasty with uncemented Ascend Flex implants with
a minimum of 24 months follow up were included in this retrospective series. The outcomes of interest were revision rate,
reoperation rate, radiographical loosening, subsidence, stress shielding, distalisation and lateralisation shoulder angles (DSA,
LSA), adverse events, and preoperative and postoperative Oxford Shoulder Score (OSS).

Results: 151 shoulders (143 patients) were eligible for inclusion. 74 were anatomic total shoulder arthroplasty, 75 were
reverse geometry, and 1 was a hemiarthroplasty. Mean age was 71.0+8.2 years. 56% female. Mean follow up duration was
51.6+17.2 months. No patients underwent humeral component revision, 1 patient (0.7%) required glenoid revision for
integration failure within an adverse event rate of 11.9%. 3 cases (2.7%) met the criteria to be deemed radiologically loose.
6 cases (5.4%) demonstrated stress shielding. Mean DSA and LSA was 41.7°£30.8° and 87.4°+13.1° respectively. Mean
subsidence was 3.16+1.89mm. Functional outcomes by way of 0SS statistically improved from 13.8+7.3 preoperatively to
32.9£13.8 postoperatively (p<0.0001).

Conclusions: The findings of this series demonstrate reassuring clinical and radiological outcomes for the Ascend Flex
humeral implant in primary shoulder arthroplasty. Stress shielding was found to be low (5.4%) compared to the literature.
Further investigation is required to document the mid to long-term outcomes for this relatively new humeral component.
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TWO-STAGE REVISION SHOULDER PROSTHESIS VS. PERMANENT PROSTALAC IN THE
TREATMENT OF THE SEPTIC ARTHRITIS OF THE SHOULDER JOINT

JJi",B.Kim",D.Seo ", H.Jun", YH. Han
' Catholic university of Korea, Daejeon St. Mary's hospital, Daejeon, SOUTH KOREA

Background: The septic arthritis of the shoulder joint caused severe joint destruction and sequelae. We performed a
retrospective case -control study to compare the clinical outcomes of 2-stage revision reverse total shoulder arthroplasty (RTSA)
and permanent PROSTALAC (prosthesis with antibiotic-loaded acrylic cement) spacer in the septic arthritis of the shoulder joint.

Methods: Thirty one patients (32 shoulders) treated for the septic arthritis of the shoulder joint were retrospectively reviewed
after a mean follow-up of 3 years (range 1, 1-5 years). Fifteen patients (15 shoulders) underwent permanent PROSTALAC spacer
(Group 1) and 16 patients (17 shoulders) performed 2-stage revision RTSA (Group II). We evaluated clinical outcomes including
pain VAS, ASES, UCLA, SSTand range of motion and radiological outcomes at the last follow-up.

Results: At the last follow-up, there were no clinical or radiographic signs of recent infection in the remaining patients, except
for two re-infection cases in the RTSA group. Follow-up examination showed significantimprovement of all variables compared
to preoperative values (p<0.001). Radiographs did not show progressive radiolucent lines or change in the position of the
functional spacer. No statistically significant differences were reported between the two groups concerning VAS scores, ASES,
UCLA and SST scores while average forward flexion and abduction were significantly higher in patients undergoing 2-stage
revision RTSA surgery. In both groups, 2 and 4 complications were developed (2 glenoid severe erosion in PROSTALAC spacer
group, 2 glenoid component loosening and 2 resection arthroplasty in 2-stage revision group).

Conclusions: Both surgical procedures provided infection eradication and satisfying subjective functional outcomes. Functional
results were superior in patients treated with revision RTSA, although a higher rate of complication was reported in this cohort
of patients, thus suggesting the use of permanent spacer in high-risk or low-demanding elderly patients.
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Free Papers Session 10: Shoulder Fracture

FP.10.01

COMPARISON OF FUNCTIONAL BRACING OF HUMERAL SHAFT FRACTURES:
THERMOPLASTIC CUSTOM BRACES AGAINST PRE-PREPARED COMMERCIAL BRACES

D.Bodansky ', K. Studnicka’, S. Zuberi?, C. Manwani'’, T. Yarashi 3, M. Kent !
" Liverpool University Foundation Trust, Liverpool, UNITED KINGDOM

2 Chelsea and Westminster Hospital Trust, London, UNITED KINGDOM

3 Northampton General Hospital, Northampton, UNITED KINGDOM

Background: Functional humeral bracing of mid-shaft humeral fractures has been widely accepted as a gold standard for non-
operative treatment. Despite reported high union rates, there is no proven superiority of any orthosis. Here we aim to compare
the outcomes following use of custom-made thermoplastic versus commercial humeral brace with regards to time to union;
non-union rates, types of non-union and conversion to surgery.

Methods: Patients with humeral fractures treated between 2018 and 2021 identified retrospectively by electronic records at
two UK tertiary centres. Only diaphyseal humerus fractures (AQ 12) were included in the study. Proximal (AO 11), distal (AO 13),
open and pathological humeral fractures were excluded. Patients attending one centre received a custom made thermoplastic
splint and the other centre, an off the shelf humeral brace applied. Radiological union was defined as healing of, at least 3 out
of 4 cortices determined from follow up radiographs. Data calculations were made using chi-square test.

Results: 74 patients treated with a thermoplastic brace and 71 with a commercial brace were identified. There were 59 men
and the cohort's mean age was 64 years (SD17). Both groups had similar gender and age distributions. More patients achieved
union with a thermoplastic brace (72%) than a commercial brace (55%) which was statistically significant (x2, p=0.04). Although
time to union was similar in both groups (5 vs. 5.4 months), a hypertrophic non-union was twice as common in the commercial
brace group (4 vs. 8 cases). Patients with a commercial brace converted to surgical treatment more frequently (11 vs. 14 cases).

Conclusions: Thermoplastic custom-made braces provide better fracture stability allowing for statistically significantly higher
rates of fracture union during a similar treatment period time in comparison to commercially available splints. Patients wearing
a commercial splint were significantly more likely to develop hypertrophic non-union requiring surgery.
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PEDICLED BONE TRANSFER OF THE FIRST RIB IN THE TREATMENT OF FAILED SURGICAL
MANAGEMENT OF CLAVICULAR NON-UNION

I Charles’, C. Philippe '
" University Hospitals of Strasbourg, Strasbourg, FRANCE

Background: Failed treatment of clavicular non-union by iliac bone grafting occurs in approximately 10% of cases. The working
hypothesis of this study is that a local pedicled bone flap taken from the first rib could be proposed as an alternative.

Methods: An anatomical study from 67 first ribs from 67 skeletons allowed us to characterise the vascular feeder foramina and
therefore specify the harvesting area for a pedicled bone graft. Then, from 4 donated bodies (8 procedures), injected arterially
and venously, the operative technique was defined and the relationships with the elements of the subclavian vascular bundle
and the brachial plexus were measured.

Results: 6 feeder foramina have been identified : 3 antero-superior and inferior, located 7, 15 and 8 mm respectively from
the bony sternal edge of the first rib; this area corresponds to the insertion of the subclavius muscle on the first rib. The size
of the sterno-costal articular cartilage measured 17mm on average. Technically, using a single approach, a mixed bone and
muscle graft may be harvested with a sufficient arc of rotation to cover the entire clavicle (graft thickness between 8 and 20mm).
However, control of the subclavian vessels requires posterior extension of the approach to the clavicle. In this situation, the
vascular bundle remains at a distance from the transplant (on average 1 to 2cm with the arm alongside the ).

Conclusions: This anatomical and cadaveric study confirmed that it is possible to transfer a bone graft from the first rib,
pedicled onto the subclavius muscle, for the treatment of failed surgical management of clavicular non-union.
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CEMENTLESS REVERSE TOTAL SHOULDER REPLACEMENT FOR ACUTE PROXIMAL
HUMERUS FRACTURES: RESULTS OF 2-8 YEARS FOLLOW UP.

P. Anastasopoulos ', P Consigliere ', G. Panagopoulos ', A. Leonidou ', I. Bachar Anvieli %3, F. Qawasmi ', C. Ambrosini ",
G. Sforza’, O. Lubovsky %3, O. Levy %3

"The Reading Shoulder Unit, Berkshire Independent Hospital, Reading, Berkshire, UNITED KINGDOM

2 Faculty of Health Sciences, Ben-Gurion University, of the Negev, Beer-sheva, ISRAEL

3 Orthopaedic Department, Barzilai Medical Centre, Ashkelon, ISRAEL

Background: Proximal humerus fractures (PHFx) are one of the most common fractures in the elderly and its incidence is
expected to increase. Reverse TSA(rTSA) for treatment of acute fractures in the elderly shows good outcome yet traditionally it is
performed with cemented implants due to concerns of bone quality and fixation. The purpose of this study was to prospectively
evaluate the clinical and radiographic outcomes of a cementless rTSA in acute fractures.

Methods: Between 2007 t0 2019, 50 patients underwenta cementless rTSAforacute proximal humerus fractures. All operations
performed within 4 weeks from fracture with mean time to surgery of 2 weeks. Procedures were performed using the Neviaser
- MacKenzie approach with a cementless rTSA, designed for fractures, incorporating bone graft impaction technique. Mean age
80.2 years (range 40-94). Thirty-five patients were available for long follow-up. Fifteen patients could not be evaluated: 8 died
along the years (delighted with the shoulder in their last follow up) and 7 lost to follow up. Mean follow-up 44.4 months (range
24-106 months).

Results: The patients showed good outcome with 31/35 patients very satisfied with the results at the last follow-up. The mean
Constant Score was 59.5 points (Age/Sex adjusted, 91.0) at the last follow up. Mean forward elevation was 125.4, abduction
120°, active internal rotation 70.2° and active external rotation 27.7°. Tuberosity healing was achieved in 82.9% of the cases
(n=29). There were no complications in the study group. Radiographically, good fixation of the implants was observed with no
signs of lucencies, loosening or implant subsidence.

Conclusions: Cementless rTSA for acute proximal humerus fractures demonstrates excellent clinical and radiographic results
with high patient satisfaction. The use of a cementless rTSA with suitable stem design and incorporation bone graft impaction
technique, provides good immediate and long-term implant fixation. The specificimplant design with only proximal HA-Porous
coating and a smooth distal stem, support metaphyseal fixation and reduce the risk of stress shielding. Use of cementless rTSA
for acute proximal humerus fractures seems promising in the medium to long term (2-8y).
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COMPARATIVE OUTCOMES BETWEEN ISOLATED GREATER TUBEROSITY PROXIMAL
HUMERUS FRACTURES VS GREATER TUBEROSITY SHOULDER FRACTURE
DISLOCATIONS

J.Dalrymple ', S. Chitnis ', B. Guevel , P. Domos '
" Royal Free NHS Foundation Trust, London, UNITED KINGDOM

Background: The purpose of this study was to investigate the difference in clinical and radiological outcomes for isolated
greater tuberosity fracture-dislocations compared to isolated greater tuberosity fractures of the proximal humerus.

Methods: A two centre, retrospective cohort study was performed on adults presenting with either a fracture dislocation of the
greater tuberosity or an isolated fracture of the greater tuberosity of the shoulder. Clinical outcomes were assessed by Oxford
Shoulder Score (0SS), QuickDASH, VAS for pain and Subjective Shoulder Value (SSV) with a minimum follow up time of 24
months. Radiological outcomes were described according to Mutch classification, degree of displacement and time to union.
Complications and interventions were documented.

Results: 78 patients were included with a mean age of 58 years, 55% were female and 61% involved the dominant side with a
mean follow up time of 5.1 years. 41 patients were included in the fracture dislocation (FD) group and 37 in the isolated fracture
(IF) group. The IF group were significantly younger (51 vs 65 ,p = 0.0004) but the groups were otherwise homogenous. There
was a statistically significantly higher rate of comminution (p=.0001) and delayed or nonunion (p = .0013) in the FD group.
The FD group had a statically significant increased overall complication rate (p = .000273) and operation rate (p = .038541).
21% of the FD group had temporary nerve injuries with none in the IF group. There was no statistically significant difference
in overall functional outcome scores between groups. A minimally clinically important difference (MCID) was observed in the
mean 0SS scores of the FD group compared to the IF group (39 vs 42). Subgroup analysis displayed a statistically significant (77
vs 86; p= 0.047) difference in the SSV of those patients who had a > 5mm displacement of their fractures.

Conclusions: This study shows that >5mm displacement of the GT is an independent poor prognostic factor for an inferior
outcome in these injuries. FD is associated with a higher complication and operation rate. Despite this, the overall functional
outcome score of both groups are comparable apart from a MCID in 0SS score between the two groups.
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SURGICAL VERSUS NON-SURGICAL TREATMENT FOR DISPLACED PROXIMAL HUMERAL
FRACTURES: KEY MESSAGES FROM AN UPDATED COCHRANE REVIEW

S. Brorson ', J. Elliott 2, T. Thillemann 3, P. Aluko , H. Handoll?

' Centre for Evidence-Based Orthopaedics, Zealand University Hospital, Kage, DENMARK

2 Division of Musculoskeletal and Dermatological Sciences, The University of Manchester, Manchester, UNITED KINGDOM

3 Department of Orthopaedics, Shoulder and Elbow Unit, Aarhus University Hospital, Arhus, DENMARK

% National Institute for Health Research (NIHR) Innovation Observatory, Newcastle University, Newcastle Upon Tyne, UNITED
KINGDOM

Background: Fractures of the proximal humerus are common injuries, especially in older people. The indication for surgery
remains a key treatment question for displaced fractures - surgical interventions are still used widely despite accumulating
evidence that surgery may not result in a better outcome. We updated our Cochrane review to include the new evidence for
non-pharmacological interventions for treating these fractures. We aimed to assess the benefits and harms of surgical versus
non-surgical treatment for proximal humeral fractures.

Methods: Asystematic review and meta-analysis. We conducted a comprehensive search in multiple bibliographical databases
in November 2021. We considered all randomised and quasi-randomised controlled trials that compared non-pharmacological
interventions for treating acute proximal humeral fractures in adults. Pairs of review independently selected studies, assessed
risk of bias and extracted data. We pooled data where appropriate and used GRADE for assessing the certainty of evidence for
each outcome. This presentation focuses on surgical versus non- surgical treatment comparison.

Results: We included 47 randomised trials (3,179 participants) that tested one of 26 comparisons. Ten trials, (717 participants)
evaluated surgical versus non-surgical treatment for displaced fractures. We found high-certainty evidence of no clinically
important difference between surgical and non-surgical treatment in patient-reported shoulder function at one year (SMD 0.10,
95% C1-0.07 to 0.27; 552 participants, 7 studies) and two years (SMD 0.06, 95% CI -0.13 to 0.25; 423 participants, 5 studies).
We found high-certainty evidence of no clinically important between- group difference in quality of life at one year (EuroQol:
MD 0.01, 95% Cl-0.02 to 0.04; 502 participants, 6 studies). Low-certainty evidence of a higher risk of additional surgery in the
surgery group was found (RR 2.06, 95% CI 1.21 to 3.51; 667 participants, 9 studies).

Conclusions: There is high-certainty evidence that compared with non-surgical treatment; surgery does not result in a better
outcome at one and two years after injury. Surgery may increase the need for subsequent surgery.
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PROXIMAL HUMERUS FRACTURE SEQUELAE: ARE CORRECTIVE OSTEOTOMIES STILL
ATABOO? ROLE OF THREE-DIMENSIONALPREOPERATIVE PLANNING AND PATIENT
SPECIFIC SURGICAL INSTRUMENTATION

A.Cozzolino ", G. Della Rotonda ?, A. Guastafierro 2, P Malfi ', A. Fedele ?, M. Ciccarelli?, L.R. Pietroluongo ', M. Mariconda ',
R. Russo %*

"Universita degli Studi di Napoli Federico II, Napoli, ITALY

2 Pineta Grande Hospital, Castel Volturno, ITALY

3 Universita degli Studi del Molise, Campobasso, ITALY

Background: Symptomatic proximal humeral fracture sequelae (PHFS) represent a surgical challenge due to the altered bone
and soft tissue morphology. The purpose of this study was to report the outcome of Multiplanar Corrective Humeral Osteotomies
(MCHOs) associated to reverse total shoulder arthroplasty (rTSA) performed following a three-dimensional (3D) pre-operative
planning and using a 3D-printed patient-specific surgical instrumentation (PSI) in type 1C, 1D and 4 PHFS.

Methods: In this prospective monocentric study, we enrolled patients affected by symptomatic PHFS type 1C, 1D or 4, treated
between 2018 and 2019 with rTSA associated to MCHO and followed-up at 12 and 24 months. The pre- and post-operative
Constant score (CS), Visual Analogue Scale (VAS) and Disabilities of the Arm Shoulder Hand score (DASH) were recorded. All
patients underwent a pre-operative computed tomography (CT), then a dedicated software (Mimics 22, Belgium) was used to
run a segmentation algorithm on CTimages. Four different PHFS subgroups (based on ten specific anatomical variables and on
the type of osteotomy required) were identified. Metaphyseal bone cuts were virtually performed before surgery in all patients,
and a 3D-printed PSI was used to reproduce the planned osteotomies in vivo.

Results: Twenty patients completed a 2-year follow-up. Preoperative and 2-year mean (= standard deviation) values for the CS,
VAS and DASH were 24.3 (= 8.8), 6.5 (+ 1.3), 60.7 (+ 9.6), and 67.7 (= 11.4), 1.6 (= 0.8), 24.1 (= 13.1) points, respectively.
The minimally clinical important difference for CS and DASH score was achieved in 95% of patients. No major complication was
observed. One patient showed an unexplained worsening of clinical scores between the 12 and the 24-month follow-up, while
in one patient bone resorption of the greater tuberosity was observed on radiographs at 2 years, with no clinical impact.

Conclusions: We demonstrated that the combination of pre-operative 3D planning and intra-operative 3D-printed PSI to
perform MCHO associated to rTSAin the treatment of Boileau type 1C, 1D and 4 PHFS may lead to a satisfactory clinical outcome
at 2 years of follow-up.
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ARTIFICIAL INTELLIGENCE-BASED CLASSIFICATION OF PROXIMAL HUMERAL
FRACTURES IN PLAIN RADIOGRAPHS, PERFORMANCE OF A CONVOLUTIONAL NEURAL
NETWORK CLASSIFIER

Y Demir’, P Ling ', B. Salomonsson ', M. Gordon '
" Karolinska Institutet Danderyd Hospital Departement of Orthopaedics, Stockholm, SWEDEN

Background: Classification of proximal humeral fractures (PHF) in plain radiographs is used to guide treatment, butagreement
in classification can be difficult to achieve. Artificial intelligence (Al)-based networks, convolutional neural network (CNN) have
shown potential in fracture classification. The AO Foundation/Orthopaedic Trauma Association (AO/QOTA) classification of PHF lack
of research on Al-assisted classification. Our aim was to train and evaluate the ability of a CNN in classification of PHF according
to the AO/OTA classification.

Methods: 6 733 plain radiographic shoulder examinations were assessed and labeled and were used to train a CNN, and 560
radiographs to validate its performance in classification.

Results: 6 172 examinations were used in CNN training, divided as 463 type A (extraarticular, unifocal, 2-part fracture); 61
type B (extraarticular, bifocal, 3-part fracture); 47 type C, (articular or 4-part fracture) and 5 612 without PHF. The CNN exhibited
excellent classification accuracy when evaluated by a unique dataset of 560 examinations. Classification performance for all
PHF, presented as the mean Area Under the Curve (AUC) in ROC-curve analysis, mean, was 0.96 (95% Cl 0.94-98). AUC for type
Afractures was 0.95 (95% Cl 0.93-0.97), type B 0.96 (95% C1 0.92-0.99) and type C 0.87 (95% CI 0.72-1.02), respectively.

Conclusions: Al-based classification of PHF in plain radiographs yielded high classification accuracy. These findings can be
used in development of clinically applicable Al-based PHF classifiers. In extension, such systems could further solidify basis for
diagnostics and treatments.
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FUNCTIONAL OUTCOMES IN PROXIMAL HUMERUS FRACTURES TREATED WITH
PRIMARY VERSUS SALVAGE REVERSE SHOULDER ARTHROPLASTY

A Ariztia ', A. Calvo ", D. Paccot "4, C. Aravena ?, F. Reinares
' Clinica Alemana de Santiago, Universidad Del Desarrollo, Santiago, CHILE
2Hospital Clinico Mutual de Seguridad, Santiago, CHILE

Background: Reverse total shoulder arthroplasty (RSA) is an alternative for patients with complex fractures of the proximal
humerus and a salvage option for osteosynthesis failures, fracture sequelae, and hemiarthroplasty (HA) revisions. The objective
of this work is to evaluate the functional results of patients with proximal humerus fractures (PHF) treated with a primary RSA
versus patients treated as a salvage measure for treatment failures of PHF.

Methods: Retrospective cohort of patients with PHF who were treated between 2015 and 2022 with RSA initially or as salvage
secondary to failure of orthopedic treatment, osteosynthesis, or HA. Cases with ipsilateral upper extremity fracture, history
of previous infection, shoulder surgeries prior to the fracture, or follow-up of less than 1 year were excluded. Demographic
variables and radiological characteristics of the initial fracture were considered. Functional outcomes were assessed using range
of motion (ROM), Constant-Murlay (CS) scales, subjective shoulder score (SSV), and pain (VAS). For the comparative statistical
analysis, the T-test and Mann-Whitney tests were used.

Results: Ninety patients underwent RSA, forty patients met the inclusion and exclusion criteria. The average age was 64 years
(47-80), 25 women and 15 men. Of which 23 were treated with primary RSAand 17 salvage RSA . 54% of all fractures were 4-part,
34% impacted in valgus and 32% in varus with an average follow-up of 15 months (12-80 months). Of the patients treated with
salvage RSA, 11 were with osteosynthesis, 5 with HA and 2 orthopedic. The most frequent complication was avascular necrosis
in 6 cases. The primary RSA group presented significantly less pain (VAS 0.5 +/-0.13 v/s 1.8 +/-0.40) (P=0.002) and better
CS functional index (73.2 +/-1.6 v/s 65 +/-3.01) (P=0.01) at the end of follow-up. There were no differences between the two
groups in ROM (active anterior elevation, external and internal rotation) and SSV.

Conclusions: In this series of patients, the ROMs are similar in patients treated primary RSA or as salvage with a reverse
arthroplasty, however primary patients present significantly less pain and better functionality as evidenced by the CS index.
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FP.11.01

ASSESSMENT OF PROGRESSION AND CLINICAL RELEVANCE OF STRESS-SHIELDING
AROUND PRESS-FIT RADIAL HEAD ARTHROPLASTY: COMPARATIVE STUDY OF TWO
IMPLANTS

G. Giannicola ', A.Amura’’, P Sessa?, S. Prigent ', G. Cinotti '
' Sapienza University of Rome, Rome, ITALY
2San Camillo Forlanini Hospital, Rome, ITALY

Background: Few studies analyzed proximal radial neck resorption (PRNR) after radial head arthroplasty (RHA). Stress-
shielding has been assumed to explain this phenomenon. No data are available on the progression of stress-shielding and its
clinical relevance in the mid-long term. The aims of this study are to analyze how PRNR starts and progresses radiographically in
two types of press-fit RHAs and to investigate its clinical relevance.

Methods: Ninety-seven patients with RHAwere analyzed: 56 received a bipolar RHA (Group 1) while 41 received an anatomical
implant (Group 2). Radiographs were performed post-operatively and after 3, 6, 9 and 12 weeks, 6, 9, 12, 18 and 24 months,
and annually thereafter. PRNR was measured in all radiographs in the 4 radial neck quadrants. At the last follow-up, the mean
PRNR of the 4 quadrants was calculated and classified as mild (0-3mm), moderate (3-6mm) or severe (>6mm). MEPS, p-ASES-e
and g-DASH were used for the clinical assessment. Radiographic signs of implant loosening were investigated.

Results: The mean follow-up was 6 years (2 to 14). PRNR started after a mean of 7.5 weeks and progressed significantly during
the first two years, by the end of which the bone resorption stabilized. The final mean PRNR was 3.0 mm in Group 1and 3.7 mm
in Group 2. PRNR was absent, mild, moderate and severe in 18%, 25%, 50% and 7% of patients in Group 1 and in 12%, 32%,
39% and 17% in Group 2, respectively. The mean MEPS, g-DASH and p-ASES-e were 95.9, 4.4 and 94.8 in Group 1 and 92.2,
9.9 and 90.8 in Group 2, respectively. No significant differences were observed between groups in the clinical and radiographic
outcomes. No correlations were found between PRNR and the clinical results.

Conclusions: PRNR after press-fit RHA is a common radiographic finding that develops in the first 24 months before stabilizing
definitively. PRNR does not affect the clinical results or implant survival in the mid-term.
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THE INCIDENCE AND RISK FACTORS FOR REOPERATION AND REVISION FOLLOWING
TOTAL ELBOW ARTHROPLASTY WITH AN ANATOMIC CONVERTIBLE PROSTHESIS

R Hill ', N. Fadell ', J. Olson ', A. Aleem ', J. Keener ', K. Yamaguchi , B. Zmistowski '
" Department of Orthopaedic Surgery, Washington University in St. Louis, St. Louis, USA

Background: Despite frequent early failures, total elbow arthroplasty (TEA) remains a valuable tool in treating degenerative
and traumatic elbow pathologies. This study aims to understand the incidence of and risk factors for re-operation following
TEA at a high-volume center utilizing a single implant with convertible linkage and potential for anatomic reconstruction of the
lateral column.

Methods: Following local institutional review board approval, all patients undergoing primary TEA at this single tertiary referral
center by one of five fellowship-trained shoulder and elbow surgeons utilizing the Latitude prosthesis (Stryker, Kalamazoo, MI)
between July, 2001 and May, 2020 were identified. Via retrospective chart review, patient characteristics, surgical indication,
linking status, radial head treatment, and implant characteristics were obtained. In addition, indication and timing of any re-
operation was identified from chart review.

Results: During the study period, 225 cases were performed in 210 patients with 57 (27.1%; 57/210) males, an average
age of 62 years (range: 23-95), and a mean follow-up of 10.9 years (range: 2-21). In follow-up, 93 elbows required 192 re-
operations at a median 8 months (range: 3 days - 15 years). 42 patients required revision of non-modular implants (19%)
and 14 were definitively explanted (6%). The need for re-operation or revision following TEA for osteoarthritis (56 and 32%),
inflammatory arthropathy (44 and 24%), and other (67 and 42%) was greater than that for acute fracture (28 and 6%) and
trauma sequelae (39 and 14%; p<0.05). In multivariate analysis, radial head replacement (OR: 3.3; p=0.007) and surgical
indications of osteoarthritis (OR: 5.7; p=0.02) or other (OR: 8.0; p=0.02) relative to fracture predicted the need for revision
surgery. Alternatively, unlinked TEA was the sole independent predictor of need for any elbow re-operation (OR: 2.4; p=0.007).
No effects from age, gender, or stem length were noted.

Conclusions: Despite advancements in implant design and surgical techniques, TEA continues to suffer from a high rate
of re-operation, revision, and ultimately explantation. This is especially true for patients undergoing TEA for non-traumatic
indications. Further work is required to optimize long-term outcomes following TEA through improved understanding of
appropriate surgical indications, techniques, and implant utilization.
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ANTERIOR RADIAL HEAD SUBLUXATION: A RADIOGRAPHIC SIGN FOR EARLY
DETECTION OF PRIMARY ELBOW OSTEOARTHRITIS

H.BEN',S.-PSo', J-B. Lee ', K-H. Koh ", I-H. Jeon '
" Asan Medical Center, University of Ulsan College of Medicine-Department of Orthopaedic Surgery, Seoul, SOUTH KOREA

Background: The mainly used elbow OA grading radiographic systems at present do not take account of radiocapitellar joint
or radial head subluxation.To investigate primary elbow osteoarthritis (OA) for the presence of radial head (RH) subluxation and
to determine if RH subluxation severity correlates to elbow OA worsening.

Methods: Seventy-one patients with primary elbow OA were included and 45 with lateral epicondylitis were identified as non-
arthritic elbow controls to evaluate RH subluxation between January 2012 and January 2020. Primary elbow OA was classified
regarding Kwak's classification. The radiocapitellar ratio (RCR; the ratio of the displacement of the radial head about the diameter
of the capitulum) was calculated using lateral views. These RCR values were compared between the OA and the control groups.

Results: Of the patients enrolled, 24, 22, and 25 were classified as stage |, II, and 1l OA. The control group was presented with
a mean RHR of -1.2% (+ 6.8). Patients with stage I/ ll/lIl elbow OA were presented with mean RHR of 5.9% (+ 7.5), 15.9% (=
10.8), and 18.5% (= 9.1). Significant increases were noted in the RCR of patients in all three OA groups compared with the
control group cases [P (stage I/ II/l1l vs. Control) = 0.001/0.000/0.000] and of patients in stage I/l groups compared with the
stage | group cases [P (stage |1/l vs. 1) = 0.000/0.000]. However, no difference was detected between the stage Il and |1l groups
(P =0.145).

Conclusions: RH subluxation is a radiographic finding associated with primary elbow OA occurring mainly in the early stages
of the osteoarthritic process of the elbow and stagnating as OA progresses.
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THE PRESENCE OF PERIPROSTHETIC OSTEOLYSIS DOES NOT AFFECT THE FUNCTIONAL
OUTCOMES OF RADIAL HEAD ARTHROPLASTY IN ELBOW FRACTURE-DISLOCATION

N. Bernal 3, F.De La Maza ?, A. Calvo ?, D. Paccot ', C. Aravena ®, F. Reinares

' Clinica Alemana, Santiago, CHILE

2 Facultad De Medicina Clinica Alemana Universidad Del Desarrollo, Santiago, CHILE
3 Hospital Mutual De Seguridad CChC, Santiago, CHILE

Background: Proximal radius is a major contributor to elbow and forearm stability, and its replacement is recommended
in cases of complex elbow-fracture dislocation with irreparable radial head fractures. Radial head prosthesis (RHP) affords
the ability to reestablish the stabilizing function of the radial head. Mono-block and modular options are available, as well as
unfixed or fixed models. Unfixed stems, have smooth shafts, which allows stem motion to occur within the medullary canal.
Each prosthesis presents complications inherent to its design. Radial neck osteolysis is known to occur after RHP, with prevalence
varying between reports. Painful loosening is the primary reason for radial head fixation reoperation. The aim of this study was
to evaluate the incidence of osteolysis and radiolucencies in primary RHP and correlate this with functional outcomes in patients
of elbow fracture dislocation.

Methods: A single-center retrospective study included all patients undergoing RHP for acute radial head complex fracture-
dislocation between 2012 and 2019. At a minimum 1-year follow-up, patients were assessed clinically on joint range of motion
(ROM), Mayo Elbow Performance Score (MEPS) and Broberg and Morrey (B&M) rating system and radiologically on standard
radiographs. All patients went to a non-anatomical smooth-stemmed metallic modularimplant. Asingle trained elbow surgeon
evaluated all radiographs, classifying the presence of osteolysis and lucencies according to the 7 Popovic zones around the
radial component, and presence of heterotopic ossification (HO). The T- test was used for unpaired samples. A 95% confidence
interval was used.

Results: Atotal of 47 cases were included, 85.1% were men. The mean age was 40.4 = 11.7 years [range, 20.5 - 67.2 years].
A total of 95.7 % (45) had a full functional evaluation. The mean MEPS was 89.3 = 1.6. The mean BM was 87.7 = 1.7. The
overall results for the presence of radiolucency, osteolysis, and HO were 70%, 38%, and 40%, respectively. The presence of
radiolucency or osteolysis doesn't have an impact on MEPS or B&M (MEPS p= 0.75/ B&M p= 0.85) and (MEPS = 0.37/ B&M =
0.72) respectively.

Conclusions: The presence of osteolysis or radiolucency in a non-anatomical smooth-stemmed RHP doesn't have an impact
on functional outcomes.
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ARTHROSCOPIC TRANSFOSSA APPROACH; MINIMAL INVASIVE MANAGEMENT OF
ELBOW ARTHRITIS

J.Kwak', I. Jeon ?, E. Kholinne ?
" Eulji Medical Center, Uijeongbu, SOUTH KOREA
2 Asan Medical Center, Seoul, SOUTH KOREA

Background: The concept of “trans-fossa" has originally been used for "OK procedure” by eliminating fossa with bony spursin
olecranon and coronoid fossa. However, it is not recommendable to routinely excessive eliminating fossa in arthroscopic trans-
fossa approach but only limited resection mainly for visualization purpose with saving bony column of distal humerus as much
and then, resurfacing around connecting fossa which is the principle of OCA. Since the direction of visualization through the
fossa gives more intuitive understanding of anterior pathology.

Methods: Patients treated with osteocapsular arthroplasty between January 2010 and December 2015 were divided into
Conventional arthro (21 cases) and Transfossa arthro groups (15 cases), respectively. Clinical outcome was measured using
range of motion (ROM) arc, functional score (Mayo Elbow Performance Score [MEPS]), and pain score (visual analog scale [VAS]).
Conventional radiography was used for outcome analysis.

Results: Mean follow-up time was 36.6 + 14.4(24-89)and 35.4 = 14.2(24-83) months following Conventional and Transfossa,
respectively. Average ages were 50.0 = 7.0 (40-63) and 52.4+10.4 (41-75) years in Conventional and Transfossa groups,
respectively. Overall scores for ROM (preoperative to final follow-up: 65.5° + 22.8 to 112.0° + 50.9, P < .01), MEPS (42.9 +
13.7t073.7 £ 16.6, P < .01), and VAS (6.6 = 1.3 to 4.0 = 2.3, P < .01) were improved. Preoperative ROM improved from
64.0° = 23.3t0 118.0° + 17.8 following Conventional and 66.5° = 22.6 to 108.0° + 24.0 following transfossa. Preoperative
MEPS improved from 40.7 + 15.6 to 73.6 = 16.7 following Conventional and 44.3 = 12.2 to 73.8 = 16.7 following transfossa.
Preoperative VAS improved from 6.9 = 1.2t 3.9 = 2.6 following Conventional and 6.4 + 1.3 to 4.1 + 2.0 following Transfossa.

Conclusions: Arthroscopicosteocapsulararthroplasty using transfossa approach is comparable to the conventional procedure in
managing primary osteoarthritis of the elbow; however, the Conventional procedure shows the better outcome in improvement
of flexion limitation.
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THE COMPARATIVE PERFORMANCE OF RADIAL HEAD PROSTHESES IN PATIENTS
YOUNGER THAN AND OLDER THAN 50 YEARS: A SYSTEMATIC REVIEW

J. Heifner ', A. Halpern ?, F. Rubio 2, D. Mercer?, J. Orbay '

" Miami Bone and Joint Institute, Miami, USA

2 Larkin Hospital Department of Orthopaedics, Miami, USA

3 University of New Mexico Department of Orthopaedics, Albuquerque, USA

Background: Patient age may play a role in the surgeon’s decision between RHA and ORIF in radial head fracture treatment.
Though large sample reports have detailed outcomes of radial head replacement for a mean age younger than 50 years, the age
ranges are widely distributed. Patient outcomes are not uniform across a broad age distribution. Therefore, treatment decisions
should be evaluated within the confines of a narrower age bracket. We performed a systematic review comparing the clinical
outcomes for radial head replacement in patients younger and older than 50 years of age. Further analysis compared outcomes
between arthroplasty performed as a primary procedure and as a secondary procedure in patients younger and older than 50
years of age.

Methods: PubMed was queried forarticles which delineated individual patient data for age, surgical treatment, and appropriate
outcome metrics. Articles were grouped based on patientage of under 50 and over 50 years and within those age groups, based
on the arthroplasty being performed as a primary or as a secondary procedure.

Results: There were no significant differences between the under 50 and the over 50 groups for MEPS (p=0.79) and forimplant
revision/removal (p=0.32). In the under 50 group, RHA done as a primary procedure had significantly higher (p=0.001) mean
MEPS than RHA done as a secondary procedure. In the over 50 group, relative risk was 2.39 (95% CI 2.12 - 2.69) for implant
revision/removal (p=0.11) when comparing primary and secondary procedures.

Conclusions: Ata mean follow up of 48 months, radial head arthroplasty in patients under the age of 50 years had satisfactory
outcomes which were comparable to outcomes in patients over the age of 50 years. Across both age groups, arthroplasty
performed as a primary procedure demonstrated superior outcomes compared to arthroplasty performed as a secondary
procedure. Our findings provide guidance to surgeons who face a multifaceted decision when encountering younger adult
patients with radial head fracture patterns that may not be amenable to fixation. Awareness of the age-specific performance of
radial head implants is an important component of the decision for surgical treatment.
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REVISION TOTAL ELBOW ARTHROPLASTY (RTEA) WITH THE SEMICONSTRAINED
COONRAD/MORREY PROSTHESIS FOLLOW-UP TO 21 YEARS

B.Hugo ', L. Pierre ", D. Stephanie ', A. Marine ", B. Nicolas ', M. Pierre !
" University Hospital of Toulouse, Toulouse, FRANCE

Background: Revision total elbow arthroplasty (TEA) has increased, especially in young patients with high functional
expectations. The objective of this study was to evaluate the long-term results of revision TEA with a single semi constrained
prosthesis.

Methods: Thirty-four revision TEAs were performed with a Coonrad/Morrey prosthesis in 32 patients; 2 patients had bilateral
procedures. The mean patient age was 61 years (range, 22 to 76 years), and the revision TEA was performed at a mean time
of 7.8 years (range, 1.6 to 21 years) after the primary TEA. Etiologies for revisions were humeral and ulnar aseptic loosening
(n = 14), ulnar aseptic loosening (n = 8), humeral aseptic loosening (n = 6), septic arthritis (n = 4), and unstable unlinked
prostheses (n = 2). Clinical and radiographic evaluations were performed with systematic preoperative infection workup and
quantification of bone loss. The mean follow-up was 11.4 years (range, 2 to 21 years).

Results: The Mayo Elbow Performance Score (MEPS) at the last follow-up was excellent in 6 cases, good in 18 cases, fair in 8
cases, and poor in 2 cases, with a mean improvement (and standard deviation) between the preoperative values at 42.4 = 16.1
points and the postoperative values at 81.8 = 12 points (p < 0.001). The mean pain scores improved significantly from 6.7 +
1.3 points preoperatively to 1.4 + 1.4 points postoperatively (p < 0.001). The flexion-extension arc increased significantly (p
= 0.02) from 74+27 preoperatively to 10031 postoperatively. The total number of complications was 29 in 19 revision TEAs
(56%). Twenty of the 29 complications simply required monitoring without surgical intervention. Six repeat surgical procedures
were required, and 3 implant revisions (9%) were performed.

Conclusions: Revision TEA with a semiconstrained prosthesis can provide good clinical results that can be maintained during
follow-up. The rate of complications is high. Proper evaluation of the risk-benefit ratio is essential for each revision TEA and
should be discussed with the patient.
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SAFETY OF TOTAL ELBOW ARTHROPLASTY IN PATIENTS WITH RHEUMATOID ARTHRITIS
AND PRIOR HIP OR KNEE PERIPROSTHETIC JOINT INFECTION

Z Braig ", M. Nieboer ', A. Aiden ', A. Zhu ", J. Barlow ", J. Sanchez-sotelo ', S. O'Driscoll ', M. Morrey '
" Mayo Clinic - Department of Orthopedic Surgery, Rochester, USA

Background: The volumes of both total elbow arthroplasty (TEA) and hip and knee arthroplasty are increasing. Periprosthetic
jointinfection (PJI) after TEA remains a substantial cause of morbidity, with certain studies reporting primary TEA PJI rates over
10%. The risk of PJI for primary TEAin patients with a history of lower extremity PJI is unknown. The purpose of this study was to
compare the incidence of PJI after primary TEA in patients with a history of lower extremity PJI and matched controls.

Methods: Our institutional Joint Registry Database was queried to identify patients who underwent primary TEA and had
previously undergone treatment for lower extremity PJI between 1974 and 2021. Twelve elbows (10 patients) with a mean
follow up of 8.2 years were identified. There were 9 female elbows (75%) and 3 male elbows (25%) with a mean age of 63
years (range, 44-78 years) and mean mass index of 27 kg/m2 (range, 23-35 kg/m2). All patients had a diagnosis of rheumatoid
arthritis. This cohort was 1:7 matched to 84 elbows (83 patients) with no history of lower extremity PJI.

Results: None of the 12 TEA included in the study group developed PJI. The cumulative incidence of PJI in the matched
cohort at 10 years was 6.4% (5 elbows). Regarding superficial infections, there was 1 in the study group (9.1%) and 5 (5.8%)
in the matched cohort. In the study group, 2 elbows underwent revision (component loosening) and 4 underwent reoperation
(2 for loosening, 1 for superficial infection, 1 for hematoma). Eight elbows in the matched cohort underwent revision and 23
underwent reoperation. The study cohort was associated with higher risk of revision (HR 1.75, p=0.4) and reoperation for any
cause (HR 1.56, p=0.4).

Conclusions: In thisrelatively small cohort, there was no incidence of PJIin patients who underwent primary TEAfor rheumatoid
arthritis and had previously undergone treatment for lower extremity PJI. The cumulative incidence of PJIin the matched cohort
at 10 years was 6.4%. Although underpowered to make a conclusion, this study did not reveal an association between infection
after TEA and a history of lower extremity PJI.
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EFFECT OF POLYDEOXYRIBONUCLEOTIDE ON TENDON HEALING AND FATTY
DEGENERATION IN ARTHROSCOPIC ROTATOR CUFF REPAIR: A RANDOMIZED
CONTROLLED TRIAL

J.Hwang '’
" Chuncheon Sacred Heart Hospital, Hallym University Medical College, Chuncheon, SOUTH KOREA

Background: Polydeoxyribonucleotide (PDRN) has been recently used as a tissue regeneration activator. This study was
performed to explore the effects of PDRN on tendon healing and reversal of fatty degeneration in arthroscopic rotator cuff repair.

Methods: Sixty patients with rotator cuff tears who had undergone arthroscopic rotator cuff repair were enrolled in this single
center, double-blinded randomized controlled trial study. Thirty patients were randomly allocated to group 1 and received PDRN
injection to the repair site during the surgery. The other 30 patients were allocated to group 2 and underwent saline injection.
In out-patient department, all the patients in the two groups were injected with the same materials to the repair site under
ultrasound guidance at 2 weeks after surgery. The Visual analog scale (VAS) for pain, American Shoulder and Elbow Surgeon'’s
score (ASES), Constant score, range of motion and muscle power were checked at preoperatively and until postoperative 1 year.
Follow-up MRI was checked at postoperative 6 month. The mean plasma levels of vascular endothelial growth factor (VEGF),
fibroblast growth factor (FGF) and insulin-like growth factor (IGF) were checked until postoperative 6 months.

Results: In the two groups, the overall functional outcomes improved after surgery. Group 1 showed a significant decreased
VAS score at 16 weeks after surgery compared with that in groups 2 (P=0.014). And group 1 showed a significant decreased
fatty degeneration of supraspinatus and infraspinatus on follow-up MRI at 6 months after surgery (P=0.028 and P=0.030). On
the follow-up MRI, group 2 showed higher retear rate than group 1, but this difference did not reach a statistical significance (G1
:G2 = 4:8,P=0.333). Group 1 showed a significantly higher mean plasma FGF level postoperative 1 hour and 6 weeks than
group 2 (15.5>11.1; P=0.008, 7.9>6.0; P=0.001).

Conclusions: PDRN may have possibility to improve tendon healing and decrease fatty degeneration after arthroscopic repair
of rotator cuff tear associated with growth factor.
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ARTHROSCOPIC ROTATOR CUFF REPAIR IN FIBROMYALGIA PATIENTS HAD
COMPARABLE OUTCOMES TO A MATCHED CONTROL GROUP

R. Gurel ', M. Vidra " Y. Warshawski ', S. Factor ', |. Ashkenazi ', E. Kazum ', A. Bivas ', E. Maman ', O. Chechik ' D_Rotman '
"Tel Aviv Souraski Medical Center affiliated to Tel Aviv University, Tel Aviv, ISRAEL

Background: Although fibromyalgia is associated with poor outcomes of orthopedic surgeries, several studies show some
benefit for surgical intervention and nevertheless recommend operative treatment when indicated. There is sparse evidence
of the effect of fibromyalgia on the outcomes of shoulder surgery. The purpose of this study was to investigate the effect of
fibromyalgia on patient-reported outcomes of arthroscopic rotator cuff repair (ARCR).

Methods: All patients with a confirmed diagnosis of fibromyalgia who underwent ARCR in one institution between 2010-2021
were included. Data retrieved from medical records included demographics and preoperative and last follow-up (minimum 1
year) postoperative Disabilities of the Arm Shoulder and Hand (DASH) score, Subjective Shoulder Score (SSV), and Numeric
Pain Rating Scale (NPRS). A matched controlled group of patients without fibromyalgia who had undergone ARCR was selected
according to age, sex, and preoperative DASH, SSV and NPRS scores.

Results: There were no significant differences in demographic characteristics and preoperative scores between the study and
control groups. The fibromyalgia patients’ postoperative scores for all 3 measurements showed significant improvement: SSV
by 32.1 (P = 0.004), DASH by 20.3 (P = 0.016), and NPRS by 2.33 (P = 0.017). There were no significant differences in the
postoperative DASH, SSV, and NPRS between the fibromyalgia and control groups.

Conclusions: Fibromyalgia patients with rotator cuff tears who undergo ARCR do not have inferior patient-reported outcomes
compared to non-fibromyalgia controls. Fibromyalgia should not be a considered a contraindication for ARCR.
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RECOMBINANT HUMAN PARATHYROID HORMONE BIOCOMPOSITE PROMOTES BONE-
TO-TENDON INTERFACE HEALING IN A RABBIT MODEL OF A CHRONIC ROTATOR CUFF
TEAR

J.Han', H.J. Jeong ? J.H.Oh? J. Choi
"The Second Affiliated Hospital of Xiamen University, Xiamen, CHINA
2 Seoul National University Bundang Hospital, Seongnam, SOUTH KOREA

Background: Local administration of rhPTH during the surgical repair might enhance the bone-to-tendon interface (BTI)
healing, however, optimal local application method is not still established. To investigate the optimal local application method
for rhPTH to promote BTI healing after repair of chronic rotator cuff tear (RCT) in the rabbit model.

Methods: Three types of nanofiber sheets were compared with negative control group using normal saline (group A). Nanofiber
sheet alone, created using PCL was utilized as positive control (group B). For group C, ready-made nanofiber sheet was soaked
in rhPTH solution, and for group D, rhPTH was permeated into the nanofiber of PCL by coaxial electrospinning method during
manufacturing process (rhPTH biocomposite). Pharmacokinetic feature of rhPTH release were examined in vitro for 6 weeks to
evaluate its possibility to be locally applied in the surgical field. In vivo, 64 rabbits were randomly assigned into 4 groups as
described above. Nanofiber sheets (group Band C) or rhPTH biocomposite (group D) were implanted on the surface of repair site
in 6 weeks after the creation of chronic RCTs, followed by genetic and histological analyses after 4 weeks of surgery. Furthermore,
serologic, genetic, histological, and biomechanical analyses were performed in another 12 weeks of surgery.

Results: The rhPTH biocomposite (group D) exhibited a better sustained and controlled release feature of rhPTH. In vivo,
the PINP and ALP levels of serum were more increased in group D than did the other groups (all P < 0.001). For the genetic
evaluation, group D showed higher collagen type la1, collagen type Illa1, and bone morphogenetic protein 2 expression levels
than did the other groups at4 weeks. For the histologic evaluation, group D showed greater collagen fiber continuity, orientation,
density and more mature tendon-to-bone junction than did the other groups at 12 weeks. For the biomechanical evaluation,
group D showed a higher load-to-failure rate than did the other groups with higher bone and tissue mineral density and bone
volume/total volume rate at 12 weeks.

Conclusions: This rhPTH biocomposite which can be applied at the surgical field effectively accelerated BTI healing in chronic
rotator cuff tear model of rabbits.
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DOES ANYONE NEED A BONE MARROW STIMULATION IN ARTHROSCOPIC ROTATOR
CUFF REPAIR FOR SMALLTO LARGE ROTATOR CUFF TEAR?

K Hong ', T.Kim ", H. Park ", J. Park '
" Neon orthopaedic clinic, shoulder and elbow sports medicine, Seoul, SOUTH KOREA

Background: The purpose of this study was to investigate the effect of bone marrow stimulation on the clinical and structural
outcomes of arthroscopic rotator cuff repair.

Methods: A total of 204 patients with small, medium, and large-sized full-thickness rotator cuff tears were included in this
study.103 patients who underwent bone marrow stimulation and arthroscopic rotator cuff repair were assigned to the bone
marrow stimulation (BMS) group, and 101 patients who underwent only arthroscopic rotator cuff repair were assigned to the
control group. Clinical and functional outcomes were evaluated before surgery, at 3 months, 6 months, 1 year, and 2 years after
surgery, and the range of motion, commonly used functional scores such as ASES and constant score, and commonly used
clinical scores such as VAS were evaluated. In addition, postoperative tendon integrity was evaluated using ultrasound at 6
months and 2 years after surgery.

Results: The range of motion and functional scores such as ASES and constant score and clinical score such as VAS did not differ
significantly between the two groups during 2 years after surgery(all p>0.05).Also, there was no significant difference in the
rotator cuff tear rate between the 2 groups in the results of confirming the tendon integrity using ultrasound for 2 years after
surgery. (all p>0.05).

Conclusions: : In patients with small, medium, and large-sized rotator cuff tears, the presence or absence of bone marrow
stimulation is not expected to affect the postoperative outcome in arthroscopic rotator cuff repair.
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SUPRASCAPULAR ARTERY IS HELPFUL IN EVALUATING FATTY INFILTRATION OF
ATROPHIC SUPRASPINATUS ON MAGNETIC RESONANCE IMAGING

S.Guo’, C. Jiang '
" Beijing Jishuitan Hospital, Beijing, CHINA

Background: Evaluating fatty infiltration of atrophic supraspinatus on magnetic resonance imaging (MRI) could be unreliable,
because of the difficulty in determining the border of supraspinatus. This study proposed and validated a suprascapular artery
method for evaluating fatty infiltration of supraspinatus.

Methods: A retrospective study was performed. Imaging evaluation including fatty infiltration (using supraspinous fossa
method and suprascapular artery method separately) and the tangent sign of supraspinatus was performed using MRI. The
American Shoulder and Elbow Surgeons (ASES) scores, pain visual analog scale (VAS) scores, and range of motion of the affected
shoulder were assessed.

Results: A total of 121 shoulders with large to massive rotator cuff tears were included. The branches of suprascapular artery
were confirmed to surround and outline the supraspinatus on the Y-view and adjacent sections in almost all cases. In cases with
positive tangent sign, the mean grading of Goutallier classification was significantly lower when using suprascapular artery
method.

Conclusions: The suprascapular artery could be helpful in evaluating fatty infiltration of atrophic supraspinatus on MRI. The
supraspinous fossa method might overestimate fatty infiltration of supraspinatus with positive tangent sign.
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ARTHROSCOPIC REPAIR OF RETRACTED LARGE AND MASSIVE ROTATOR CUFF TEARS
WITH AND WITHOUT COLLAGEN PATCH AUGMENTATION: EARLY OUTCOMES AND
TENDON INTEGRITY

S.Hasan ', T. Zhang %, A. Ajayi 3, M. Hajjar %, C. Fleckenstein ?

" Mercy Health-Cincinnati SportsMedicine and Orthopaedic Center, Cincinnati, Ohio, USA
2 Cincinnati SportsMedicine Research and Education Foundation, Cincinnati, Ohio, USA

3 Frederick Health Medical Group, Frederick, Maryland, USA

Background: Consistently successful and durable repair of massive rotator cuff tears (mRCTs) remains elusive because of
multiple biological and biomechanical challenges. Recently, increased tendon thickness and improved outcomes have been
observed following arthroscopic treatment of partial articular-sided RCTs by applying a reconstituted bovine collagen scaffold
patch to the bursal tendon surface. The objective of this study was to compare the early clinical and imaging results following
repair of retracted mRCTs, including revision repair, with and without patch augmentation.

Methods: The study group comprised 24 patients (17 males, 60.8 years) with mRCTs, involving 2 or 3 tendons and exceeding 4
cminlength, undergoingarthroscopictendon to bone repairfollowed by on-lay patch augmentation.The control group comprised
24 patients (19 males, 61.5 years) matched by tear size undergoing repair one year earlier without patch augmentation. Repairs
were carried out similarly using single or double row techniques, depending on footprint coverage following releases (mean 4.7
vs. 4.8 suture anchors). Most tears were atraumatic, but 8 study and 6 control patients had acute on chronic tears. Additionally, 8
study and 9 control patients had undergone previous repair. Non-contrast high-field MRI was obtained in 20/24 study patients
and 17/24 control patients at minimum 6 months.

Results: Significant but similarimprovements were noted in study and control groups. Active elevation improved from 110° to
149° and from 130° to 153° in study and control groups, respectively (p<0.01); ASES, SANE, SST, and VAS-pain improved from
3610 86,35t088,3.8109.3,5.8t0 0.9 in the study group and from 41 to 88, 39 to 84, 4.3 t0 9.8, and 5.7 to 1.0 in the control
group (p<0.001 forall). All control patients and 90% of study patients exceeded MCID for ASES and VAS-pain. Postoperative MRI
revealed intact repairs in 11/20 patients in the study group (55%) and 9/17 (53%) in the control group.

Conclusions: Arthroscopic mRCT repair with and without collagen patch augmentation achieves excellent clinical outcomes.
However, postoperative MRI reveals structural failure in 40%, underscoring the need for better patient and tear selection as well
as additional biological adjuncts.
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SUPEROXIDE INDUCED OXIDATIVE STRESS IS ASSOCIATED WITH RECURRENT TEAR
AFTER ARTHROSCOPIC ROTATOR CUFF REPAIR

Y Itoigawa ', K. Yoshida 2, H. Nojiri %, D. Morikawa 2, A. Koga ', H. Uehara ', H. Tsurukami ', Y. Maruyama ', M. Ishijima 2
" Juntendo University Urayasu Hospital, Urayasu, JAPAN
2 Juntendo University, Bunkyo, JAPAN

Background: Re-tears after arthroscopic rotator cuff repair (ARCR) remain a significant clinical problem. Oxidative stress
contributes to the degeneration of the rotator cuff, and a degenerative rotator cuff can lead to re-tear after ARCR. However, the
correlation between oxidative stress and retear after ARCR is unclear. Purpose of this study was to investigate the correlation
between superoxide induced oxidative stress and re-tear after ARCR.

Methods: A total of 68 patients who underwent ARCR using a suture-bridge technique participated in this study. Specimens
were collected from the edge of the torn tendon during surgery. The modified Bonar score was used to evaluate degeneration
of the rotator cuff on histological specimens, and fluorescence intensity on dihydroethidium (DHE) staining was used to
detect oxidative stress. Superoxide dismutase (SOD) enzyme activity was also measured. The following were used for clinical
evaluation: age, tear size on magnetic resonance imaging (MRI) before surgery, Goutallier classification on MRI before surgery,
and Japanese Orthopaedic Association score before and 6 months after surgery. After the repaired rotator cuffs were evaluated
on MRI at 6 months after surgery, the patients were divided into groups: those with a healed rotator cuff (healed group; n = 46)
and those with a recurrent tear (retear group; n = 22). The significant differences between the groups were determined with
regard to clinical evaluation, modified Bonar score, DHE intensity, and SOD activity. In addition, multivariate logistic regression
analysis was performed to investigate risk factors for recurrent tear.

Results: Age, tear size, Goutallier classification, modified Bonar score, DHE intensity, and SOD activity were significantly greater
inthe retear group than in the healed group, although the Japanese OrthopaedicAssociation score was not significantly different.
Multiple logistic regression analysis demonstrated that age, tear size, and SOD activity were significantly correlated with re-tear.

Conclusions: In addition to tear size and age, superoxide induced oxidative stress was an exacerbating factor for re-tear after
ARCR. Controlling the superoxide induced oxidative stress may prevent re-tear after ARCR.
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PREVIOUS ROTATOR CUFF REPAIR INCREASES THE RISK OF REVISION SURGERY FOR
PERIPROSTHETIC JOINT INFECTION AFTER REVERSE SHOULDER ARTHROPLASTY

M.L Jensen'’, S. Lund Jensen 2, M. Bolder *, K.W. Josef Hanisch * A.K. Belling Sarensen ', B. Sanderhoff Olsen ,
I. Falstie-jensen *, J. Vejlgaard Rasmussen '

" Copenhagen University Hospital, Herlev -Gentofte Hospital, Gentofte, DENMARK

2 Aalborg University Hospital, Farsg, DENMARK

3 Odense University Hospital, Odense, DENMARK

*Hospital South West Jutland, Esbjerg, DENMARK

> Aarhus University Hospital, Aarhus, DENMARK

Background: Previous studies have indicated an increased risk of periprosthetic joint infection in patients treated with
reverse shoulder arthroplasty compared with patients treated with anatomical total shoulder arthroplasty. The reason for this is
unclear but may be related to a high prevalence of previous rotator cuff repair in patients who are treated with reverse shoulder
arthroplasty. The purpose of this study was to determine previous non-arthroplasty surgery as a risk factor for revision due to
periprosthetic joint infection after reverse shoulder arthroplasty for cuff tear arthropathy, massive irreparable rotator cuff tears
or osteoarthritis.

Methods: Data was retrieved from the Danish Shoulder Arthroplasty Registry and medical records. We included 2,217 patients
who had reverse shoulder arthroplasty for cuff tear arthropathy, massive irreparable rotator cuff tears or osteoarthritis between
2006 and 2019. periprosthetic joint infection was defined as at least 3 out of 5 tissue samples positive for the same bacteria
or as definite or probable periprosthetic joint infection evaluated from the International Consensus Meeting. The Kaplan-Meier
method was used to illustrate the unadjusted 14-year cumulative rates of revision. The Cox regression model was used to report
hazard for revision due to periprosthetic joint infection. Results were adjusted for previous non-arthroplasty surgery, gender,
diagnosis, and age.

Results: Revision was performed in 88 (4.0%) shoulders of which 40 (1.8%) were due to periprosthetic joint infection. There
were 272 (12.3%) patients who had previous rotator cuff repair of which 11 (4.0%) were revised due to periprosthetic joint
infection. The 14-year cumulative rate of revision due to periprosthetic joint infection for patients with previous rotator cuff repair
was 14.1% and for patients without previous surgery it was 2.7%. The adjusted hazard ratio for revision due to periprosthetic
jointinfection for patients with previous rotator cuff repair was 2.2 (95% CI 1.04 to 4.60) compared to patients without previous
surgery.

Conclusions: There is an increased risk of revision due to periprosthetic joint infection after reverse shoulder arthroplasty for
patients with previous rotator cuff repair. We recommend that patients with previous rotator cuff repair to be regarded as high-
risk patients when considering reverse shoulder arthroplasty.
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FACTORS RELATED TO CLINICAL OUTCOMES IN WELL-HEALED REPAIRED ROTATOR
CUFF

W.K.Jeong ', M. Jang ', C.H. Kang ', K.S. Hwang '
" Korea University, Seoul, SOUTH KOREA

Background: Arthroscopic rotator cuff repair is a well-developed procedure that produces acceptable postoperative outcomes.
However, clinical outcomes are not always satisfactory, even though repaired tendon is well healed. The purpose of this study
was to analyze the factor related to clinical outcomes in well-healed rotator cuff tendons after arthroscopic rotator cuff repair.

Methods: From 2017 to 2019, among patients who underwent arthroscopic rotator cuff repair at our clinic, we included
patients who completed a physical examination, several outcome scales under study and an magnetic resonance imaging(MRI)
to evaluate structural integrity postoperatively at 6 months. Finally, 80 patients were enrolled in this study.

The preoperative demographic data, history of prior shoulder surgery, preoperative shoulder ROM, a global fatty degeneration
index(GFDI), preoperative pain score, tear depth and size which were evaluated intraoperatively, biceps tenotomy, subscapularis
tendon repair and repair techniques were analyzed as independent variables. Clinical outcomes of patients were evaluated
through ASES score at postoperative 6 months and 1 year. ASES score were classified; 90 or more as Excellent and 89 or less as
Non-excellent. By univariate logistic regression analysis we found out factors associated with clinical outcomes. A cutoff value of
p < 0.3 from the univariate analysis was used as a threshold to decide factors which were used in the multiple analysis.

Results: At postoperative 6 months, preoperative external rotation level, tear depth, dominant shoulder and preoperative pain
score were found out in initial univariate logistic regression analysis. Next, tear depth (OR = 3.957, p = 0.023) and preoperative
painscore (OR =1.110, p = 0.025) were associated with postoperative clinical outcomes in multiple logistic regression analysis.
At postoperative 1year, tear size, repair technique, preoperative pain score and GFDI were found out at initial univariate analysis.
Finally, GFDI (OR = 2.739, p = 0.032) were associated with postoperative ASES scores in multiple logistic analysis.

Conclusions: In patients without re-tear after arthroscopic rotator cuff repair, tear depth and preoperative pain score were the
important factor for worse clinical outcomes at postoperative 6 months. At postoperative 1 year, GFDI were significant factors
associated with poor clinical outcomes.
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ENHANCEMENT OF ROTATOR CUFF HEALING BY SARTANS TO INHIBIT TRANSFORMING
GROWTH FACTOR-BETA: A CASE CONTROL MATCHED COHORT STUDY

L. Lacheta ', P Moroder?, K. Menzel , D. Akgiin °, K. Thiele 3, K. Karpinski*, J. Huard %, P. Millett 6, J. Dekena 3
"Technical University of Munich, Munich, GERMANY

2 Schulthess Klinik, Zurich, SWITZERLAND

3 Charité - Universitatsmedizin Berlin, Berlin, GERMANY

* Martin-Luther-Krankenhaus, Berlin, GERMANY

5 Steadman Philippon Research Institute, Vail, USA

6 The Steadman Clinic, Vail, USA

Background: Fibrosis of the torn tendons and muscle tendon units following rotator cuff repair may lead to poor healing.
Transforming growth factor-beta 1 (TGF- beta1) plays an important role in the cascade in the development of fibrosis. Sartans
(antihypertensive drugs) have been shown to block TGF- beta. The purpose of this study was to compare the clinical outcomes
and tendon integrity of patients after rotator cuff repair with and without sartans medication.

Methods: Patients who underwent arthroscopic rotator cuff repair (ARCR), had sartans in their medication and were at least 2
years postoperative were included, and matched with patients who underwent ARCR without having sartans (No-sartan group)
by age, sex, involved tendon, and tear size. Patient-reported outcome (PRO) scores were collected at final follow-up including the
Constant Murrey Score (CMS), Western Ontario Rotator Cuff Score (WORC), Simple Shoulder Test (SST), and visual analog scale
(VAS). Tendon integrity (maintained continuity: yes/no) was assessed by ultrasound examination at final follow-up.

Results: 26 patients (versus 26 matched-controls) were available for follow-up. There were 6 female (23%) and 20 male (77 %)
patients with a mean age of 63.7 years (range, 40-74.8 years). No patient underwent revision surgery. Differences in mean PRO
scores between sartan and No-sartan groups, respectively, were seen at final evaluation as follow: CMS: 81 (range, 54 - 100)
versus 82 (range, 63 - 99) (P = .457); WORC: 38 (range, 0 - 156) versus 23 (range, 0 - 92) (P =.071); SST: 9.8 (range, 6-12)
versus 10 (range, 6 - 12) (P = .187); and VAS: 1.8 (range, 0 - 8) versus 0.4 (range, 0-5) (P =.012*). Intact tendon insertion
was observed in 100% (26/26) for sartans and 88% (23/26) for No-sartans groups, respectively (P = .041%).

Conclusions: Patients with torn rotator cuff tendons benefited similarly from ARCR concerning clinical presentation. An
increased rate of tendon integrity was observed in patients with sartans in their medication, however, less pain in patients
without sartans.
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BICEPS EXTENSION SUPINATION TEST (BEST) A PREDICTIVE CLINICAL SIGN OF BICEPS
MEDIAL INSTABILITY

J.D. Lacouture ', P Boileau ', M. Chelli ', G. Pina ', M. Renaud '
"Institut De Chirurgie Réparatrice, Locomoteur & Sports, Nice, FRANCE

Background: There are no dynamic physical examination tests that reproduce long head biceps (LHB) medial instability. We
describe a provocative physical examination test that can reproduce medial biceps instability: The Biceps Extension Supination
Test (BEST). Purpose: To assess the relative value of the Biceps Extension Supination Test (BEST) for the diagnosis of LHB medial
instability (subluxation or dislocation).

Methods: We performed a prospective study of 50 consecutive painful shoulders with or without rotator cuff tears. We excluded
patients with stiff shoulder or elbow, neurological deficits, and previous surgery in the shoulder. Patients who subsequently
underwent preoperative imaging (MRI, ArthroCT or Ultrasound) were included. The BEST Test is made with shoulder in 90° of
forward flexion, elbow extension at °0 and forearm supination, and is considered positive when there is pain (anterior shoulder)
or asymmetry in active elbow extension or forearm supination compared to the contralateral side. Statistical analysis included
sensitivity, specificity, negative predictive value, positive predictive value. Associated lesions were described.

Results: The mean ages were 59 years (24-76), there were 92% of patients with positive BESTTest, 100% of this cases presented
anterior shoulder pain and 89% presented difference in supination compared to contralateral side, the difference in supination
compared to the contralateral side was: less than 10° in 42%, between 11 and 20° in 33%, and more than 20° in 14% of the
cases. The patients imaging were MRI 79%, ArthroCT 18% and ultrasound 3%, we identified medial biceps dislocation in 19%
and medial biceps subluxation in 81% of the patients. Our study showed that BEST has a sensitivity of 85%, specificity of 70%,
positive predictive value of 76%, negative predictive value of 67%, and accuracy of 80.0%.

Conclusions: The BEST is a valuable preoperative clinical test to predict biceps medial instability (subluxation / dislocation).
This test reproduces the patient's shoulder pain and unmasks the deficit of elbow extension (caused by medial subluxation of
the biceps tendon over the medial rim of the groove) and the deficit of forearm supination (caused by medial subluxation of the
biceps tendon inside the cleavage of the subscapularis tendon).
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ISOLATED SUPRASPINATUS TENDON TEAR CAN INDUCE THE SUBSCAPULARIS MUSCLE
ATROPHY WITHOUT SUBSCAPULARIS TEAR

S.CKim' J.C.Yoo', J.H. Park’, H.G.Kim ', J.S.Kim ", DY.Kim ', J.H. Lee '
' Samsung Medical Center, Seoul, SOUTH KOREA

Background: This study aimed to (1) propose a new quantitative subscapularis atrophy measuring method using magnetic
resonance imaging (MRI) and (2) describe and measure the subscapularis muscle atrophy without subscapularis tear in the case
of isolated supraspinatus tear.

Methods: From 2020 to 2022, 153 patients who underwent arthroscopic repair of small or medium size single supraspinatus
tear without subscapularis tear (group S) were analyzed. Age, sex, and MRI findings [supraspinatus tear size (mm), Goutallier
classification, and occupation ratio; subscapularis Goutallier classification, upper CSA to supraspinatus fossa (UCSF) ratio] were
recorded. The incidence and the related factors of subscapularis atrophy were analyzed. For normal control of subscapularis
measurements, 50 young (20-40 years, group Y) and old (over 40 years, group 0) shoulders without rotator cuff tears were
established. The correlation between subscapularis Goutallier classification and UCSF ratio was analyzed.

Results: Group S (n=153) had 58.1+10.2 years with 69 females. Group O (sex- and age-matched) and group Y (sex-matched)
had 57.5%8.1 and 29.8+5.8 years with 24 females each. In group S, subscapularis Goutallier grades 1 and 2 were observed
in 77 (50.3%) and 36 (23.5%) patients without subscapularis tear. The UCSF ratio was significantly different across the groups
(group S, 0, and Y; 0.80+0.20, 0.93+0.16, and 1.06+0.20, all P<0.001). Female sex [odd ratio (OR) 3.06, P=0.034] and
advanced supraspinatus Goutallier grade (OR 4.70, P<0.001) were independent factors for subscapularis Goutallier grade 2.
Female sex (estimate -0.09, P=0.011) and low supraspinatus occupation ratio (estimate 0.47, P=0.004) were independent
factors for subscapularis atrophy by UCSF ratio. A relatively high correlation was observed between subscapularis Goutallier
grade and UCSF ratio (r = -0.45, P<0.001).

Conclusions: With isolated supraspinatus tear, subscapularis muscle atrophy without tendon tear can be observed, which is
affected by advanced supraspinatus atrophy and female sex. Subscapularis tear predicted by subscapularis atrophy in Y-view in
sagittal oblique MRI can be mispredicted in the case of supraspinatus tear with advanced atrophy. The UCSF ratio can be used
for the quantitative measurement of subscapularis atrophy.
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HANDHELD ULTRASOUND CANNOT REPLACE MRI FOR DIAGNOSIS OF ROTATOR CUFF
TEARS

A.van derKraats ', N. Peeters ', T van Krieken ', D. van lersel ', E. Janssen ', O_Lambers Heerspink '
"VieCuri Medical Center, Venlo, THE NETHERLANDS

Background: Due to innovations in US systems handheld ultrasound (HHUS) devices are available. Pilot studies on the use of
HHUS for musculoskeletal pathologies showed promising results regarding their diagnostic accuracy. No previous studies have
been performed to evaluate the reliability and validity of HHUS for the assessment of rotator cuff pathology. The purpose of this
study was to examine the reliability and validity of the handheld ultrasound (HHUS) compared to conventional ultrasound (US)
and the gold standard, MRI or CT, for diagnosis of rotator cuff tears and fatty infiltration.

Methods: Sixty-four adult patients with shoulder complaints were included in this study. HHUS of the shoulder was performed
twice by an orthopedic surgeon and once by a radiologist. Rotator cuff tears, tear width, retraction and fatty infiltration were
measured. Inter- and intrarater reliability of the HHUS was calculated using a Cohen'’s kappa coefficient. Furthermore, HHUS
was compared to conventional US and MRI. Criterion and concurrent validity were calculated using a Spearman’s correlation
coefficient.

Results: Intrarater agreement of HHUS for assessment of rotator cuff tears (K=0.914, supraspinatus) and fatty infiltration
(K=0.844, supraspinatus) was moderate-to-strong. Interrater agreement was none-to-minimal for the diagnosis of rotator
cuff tears (K=0.465, supraspinatus) and fatty infiltration (K=0.346, supraspinatus). Concurrent validity of HHUS compared
to MRI was fair for diagnosis of rotator cuff tears (r=0.377, supraspinatus) and fair-to-moderate for fatty infiltration (r=0.608,
supraspinatus). HHUS shows a sensitivity of 81.1% and specificity of 62.5% for diagnosis of supraspinatus tears, 60% and
93.1 % for subscapularis tears, 55.6% and 88.9% for infraspinatus tears. the diagnostic accuracy of HHUS was moderate for
diagnosing RCTs in non-obese patients (r=0.709) and poor for diagnosing RCTs in obese patients (r=-.272) compared to MRI.

Conclusions: Based on the findings in this study HHUS is a moderately valid diagnostic tool to diagnose RCTs compared to
MRI. HHUS has high specificity for the diagnosis of RCTs which highlights its potential use as a screening tool in the outpatient
clinic. However, HHUS appears to have limited accuracy in obese patients. As such, HHUS cannot be recommended as a sole
alternative to more expensive and time-consuming MRI scans.
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ARTHROSCOPIC SUPERIOR CAPSULAR RECONSTRUCTION WITH MESH
AUGMENTATION FOR THE TREATMENT OF IRREPARABLE ROTATOR CUFF TEARS: A
COMPARATIVE STUDY OF SURGICAL OUTCOMES

E Kholinne ', I.H. Jeon ?
' St. Carolus Hospital, Jakarta, INDONESIA
2 Asan Medical Center, Seoul, SOUTH KOREA

Background: Arthroscopic superior capsular reconstruction (ASCR) is an alternative to open surgery for irreparable chronic
rotator cuff tears. This approach can provide static restraint while avoiding upward migration of the humeral head. However,
graft tears and theirimpact on clinical outcomes following ASCR remain a debated topic. This study aimed to evaluate the clinical
outcomes of ASCR with mesh augmentation for the treatment of irreparable rotator cuff tears (IRCTs).

Methods: From 2013 to 2018, the data of 72 patients with IRCTs who underwent ASCR were retrospectively evaluated. Among
them, 64 patients who met the inclusion and exclusion criteria were enrolled in this study. Fascia lata grafts augmented with
a polypropylene mesh were used for 30 patients (group M) and grafts without mesh augmentation were used for 34 patients
(group C). Clinical outcomes were evaluated using range of motion, the ASES questionnaire, and Visual Analog Scale for pain.
Radiological outcomes were evaluated with based on acromiohumeral distance (AHD) and stage of rotator cuff arthropathy. The
status of fatty infiltration and graft was evaluated using MR. Outcomes were assessed preoperatively and at the final follow-up.

Results: Both groups showed improvementin clinical and radiological outcomes at the final follow-up. Group M demonstrated
a higherimprovement in ASES score (29.1 = 15.8) than group C(18.1 £ 15.9, p = 0.006). Forward flexion and external rotation
improved in group M (40 £ 26 and 11 £ 5, respectively) and group C (28 + 23 and 6 + 3, respectively; p = 0.003 and 0.004,
respectively). Graft healing rate was significantly higher in group M (83.3%) than in group C(58.8%, p = 0.039) and AHD was
significantly higher in group M (9.1 = 2.4 mm) than in group C (6.3 = 1.8 mm) at the final follow-up (p = 0.007). Subgroup
analysis revealed that patients with graft failure generally showed progression of fatty infiltration without improvement in
the stage of rotator cuff arthropathy. Patients with intact grafts demonstrated a more substantial improvement in functional
outcomes (ASES score and forward flexion motion).

Conclusions: ASCR with mesh augmentation reduces graft failure rate as to restore superior shoulder joint stability.
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ARTHROSCOPIC ATELOCOLLAGEN INSERTION IN HIGH-GRADE PASTA LESIONS:
A RETROSPECTIVE COHORT STUDY WITH PROPENSITY SCORE MATCHING

JJi",B.Kim'
" Catholic university of Korea, Daejeon St. Mary's hospital, Daejeon, SOUTH KOREA

Background: The purpose of this study was to evaluate the effect of atelocollagen insertion to the bone-tendon interface of the
repaired tendon after transtendon suture bridge repair for high-grade partial articular supraspinatus tendon avulsion (PASTA)
lesions. Clinical and radiological outcomes of atelocollagen inserted rotator cuff repair with atelocollagen non-inserted rotator
cuff repair in the high-grade PASTA lesions were compared.

Methods: From January 2017 to June 2020, the data of 301 consecutive patients who underwent arthroscopic transtendon
suture bridge repair of PASTA lesions by a single surgeon were retrospectively reviewed. Among 301 patients, 268 patients
available for minimum 2- year follow-up were included. These patients were divided into two groups: 200 patients treated with
atelocollagen non-inserted transtendon suture bridge repair (Group 1) and 68 patients with atelocollagen inserted transtendon
suture bridge repair (Group II). Patients in Group Il were matched to patients in Group | using propensity score matching.
Clinical scores and range of motion were compared between two groups. Also, repaired tendon integrity and thickness was
compared at immediate, postoperative 6-month and 1-year in MR images as the vertical distance from mid-point footprint of
the greater tuberosity.

Results: Regardless of atelocollagen insertion, transtendon suture bridge repair of high-grade PASTAlesions showed significant
improvements of the clinical scores and radiological outcomes. For most comparisons, there were no significant differences in
clinical scores and range of motion between groups. However, forward flexion of 1-year and last follow up and abduction of
last follow up were significantly higher in the experimental group. Also, group Il showed significant larger tendon thickness of
the repaired tendon at immediate postoperative, 6-month and 1-year MRI (p<0.05). Furthermore, less residual pain at the last
follow-up was found in Group Il (p=0.043).

Conclusions: Regardless of atelocollagen insertion, transtendon suture bridge repair of high-grade PASTA lesions showed
significant clinical and radiological improvements at the last follow-up. Especially, atelocollagen inserted rotator cuff repair
group showed larger tendon thickness and less residual pain at the last follow-up.
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DOES BELLY PRESS ANGLE PREDICT SEVERITY OF SUBSCAPULARIS TEAR?

H.G.Kim ", S.C.Kim, J.H. Park ', J.S. Kim ', J.C. Yoo !
' Samsung Medical Center, Seoul, SOUTH KOREA

Background: Although there are controversies on the indication of surgical repair of SSC tears, some surgeons advocate that
repair of partial subscapularis tears. However, detecting partial-thickness subscapularis tears preoperatively are more difficult
than full-thickness tears. To prevent neglected partial subscapularis tears, meticulous preoperative evaluation via physical
examination and imaging is essential. This study aimed to analyze the relationship between the baseline characteristics and the
severity of the subscapularis tear, and to provide diagnostic clues for patients requiring subscapularis repair.

Methods: This retrospective study included 286 patients who underwent arthroscopic rotator cuff repair between 2020 to
2022. Baseline characteristics, including range-of-motion, functional scores, muscle strength ratio, modified belly press test
(measuring belly press angle), and bear hug test, were collected. Types of subscapularis tear (by Yoo and Rhee subscapularis tear
classification), supraspinatus tear, and biceps lesion were recorded during arthroscopic surgery. The relationship between the
severity of the subscapularis tear and the biceps lesion, muscle strength ratio, belly press angle, and bear hug test was analyzed,
and diagnostic performance was further analyzed using the area under the curve (AUC)/receiver operating characteristics (ROC).

Results: Among 286 patients, 189 (66.1%) had subscapularis tears (lIA or severe). There was a significant difference in biceps
lesion (p < 0.01), muscle strength ratio of belly press test (p = 0.03), belly press angle (p < 0.01), and bear hug test (p < 0.01)
between type IIA and 11B. With 15° of belly press angle as a new cut-off value, the modified belly press test showed 67.6%
sensitivity, 73.9% specificity, 20.0% positive predictive value, 40.3% negative predictive value, 69.6% accuracy, and 0.758 AUC/
ROC in detecting type IIB or higher subscapularis tear which indicating surgical indication.

Conclusions: Type IIA and IIB subscapularis tears (by Yoo and Rhee classification) showed differences in biceps lesion, belly
press strength ratio, belly press angle, and bear hug test. The cut-off value of the 15° belly press angle showed an accuracy of
69.6% in detecting patients with type 1B or higher subscapularis tears requiring subscapularis repair.
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LONG TERM OUTCOMES OF NONOPERATIVE TREATMENT OF ATRAUMATIC,
SYMPTOMATIC FULL THICKNESS ROTATOR CUFF TEARS. TEN YEAR OUTCOMES OF THE
MOON SHOULDER COHORT

J Kuhn'', W.Dunn", R. Sanders '
"MOON Shoulder Group, Nashville, USA

Background: The MOON Shoulder multicenter prospective cohort study enrolled 452 patients with symptomatic atraumatic
full thickness rotator cuff tears from January 17, 2007- September 23, 2010 to determine the effectiveness of physical therapy
as a treatment, and to identify the features predicting the decision for surgery. We are reporting the 10-year follow up of this
cohort.

Methods: Patients performed a standard evidence based physical therapy protocol for 6-12 weeks. After the initial 6-12 weeks
of therapy, we contacted patients at 1,2, 5,7, and 10 years and collected data on whether they had surgery and the details of
that surgery.

Results: Of the 452 patients in original cohort, 31 patients withdrew before 10-years leaving 421 available for analysis. Thirty-
seven patients (9.1%) died before 10 years, and 40 others (9.0%) were lost to follow up. 115 patients (27%) were known to have
had surgery over the 10-year follow-up period. Of this group, details regarding surgery were available for 105 patients. Rotator
cuff repair was performed in 103 patients (98%) (one partial repair and one augmented with graft). One patient (0.2%) had a
reverse total shoulder arthroplasty. Of those that had surgery, most (56.5%) had surgery within 6 months of enrollment. Patient
expectations regarding the effectiveness of nonoperative treatment was the strongest predictor for surgery in this group. For
those that had surgery after 6 months of enroliment, workers compensation status and shoulder activity were more important
than patient expectations in predicting the need for surgery. Patient reported outcome measures (PROMs) (WORC, ASES, SANE,
and VAS for Pain) improved beyond the MCID after treatment with physical therapy. These improvements in PROMs were stable
and did not decline over the 10-year follow-up.

Conclusions: Physical therapy is effective treatment for >70% of patients with atraumatic rotator cuff tears, and patient
reported outcomes do not decline over 10 years. Of those that had surgery, low expectations regarding therapy predicted early
surgery and activity level and workers compensation became important for later surgery. The risk of death is this cohort of older
individual was 9.1% over 10 years, whereas the risk of needing a reverse arthroplasty was 0.2%.
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INJECTION OF MONOCYTES PREPARED WITH SELECTIVE FILTRATION SYSTEM OF
PERIPHERAL BLOOD DO NOT IMPROVE HEALING IN ROTATOR CUFF REPAIR

N. Lassandro ", A. Fontanarosa ', R. Calbi?, A. De Crescenzo ', R. Garofalo '
" Orthopedic Unit, F MIULLI Hospital, Acquaviva Delle Fonti, ITALY
2Radiology Unit, F MIULLI Hospital, Acquaviva Delle Fonti, ITALY

Background: The aim of this study is to compare, at 6-months follow-up, the clinical outcomes and the rotator cuff healing
evaluated with ultrasonography, with or without the addition of activated autologus monocytes over the tendon-bone interface
at the end of the arthroscopic rotator cuff repair.

Methods: 75 patients were recruited in the study, and randomly divided into 2 groups (monocytes = 34; control = 41).
They have been evaluated pre-op and at least 6 months after the arthroscopic procedure. The clinical evaluation was carried
out through: Visual Analogue Scale, Constant-Murley Score, American Shoulder and Elbow Surgeons score. Musculoskeletal
ultrasonography has been used to classified the cuff integrity through the adapted Sugaya score.

Results: Patients have been recalled after a minimum follow-up of 6 months. In terms of pain, there were better results in
the control group where the VAS score increased of 5.5+1.9. In the group of monocytes the Constant rating system showed a
significant improvement from a preoperative average of 41=11 to an average of 81=13 postoperatively; in the study group
also, we detected an improvement of 37+15 points between pre and postoperative evaluation. According to ASES scores,
the average total score improved from 40=16 to 78+19 in the study group and from 38=17 to 79+9 in the control group.
Ultrasonography revealed no meaningful differences between the two groups, in fact better Sugaya values have been observed
in the study group than in the control group.

Conclusions: The clinical outcomes and ultrasonography results at 6-months follow-up show similar results between the
2 groups. Further studies and an extended follow-up are needed to get to more reliable conclusions regarding a potential
advantage in the use of activated monocyte infiltrations after an arthroscopic rotator cuff repair.
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CAN MAKING SKIN INCISION WITH ELECTROCAUTERY ELIMINATE CUTIBACTERIUM
ACNES FROM SURGICAL WOUND DURING SHOULDER ARTHROPLASTY?
A PROSPECTIVE RANDOMIZED CLINICALTRIAL

H.Kim ', H. Huff’, M. Smith ", C. Smith '
" University of Missouri, Columbia, USA

Background: Cutibacterium acnes remains the most commonly detected organism in shoulder arthroplasty. C. acnes infection
is thought to occurs during shoulder arthroplasty through contamination of the surgical field with C. acnes from the incised
dermal edges. The purpose of this study was to examine if using electrocautery for making skin incisions would result in
decreased C. acnes contamination during shoulder arthroplasty compared to using scalpels.

Methods: Patients undergoing primary shoulder arthroplasty were randomized into 2 groups, Electrocautery vs. Scalpel
incision group. All patients received a standard preoperative antiseptic preparation including chlorhexidine gluconate showers,
intravenous antibiotic administration, and topical application of hydrogen peroxide, povidone iodine, isopropyl alcohol, and
DuraPrep®. Cultures were obtained from the incised dermal edge immediately after skin incision and from surgeon’s gloves
and forceps immediately prior to humeral component implantation. The primary outcome was positive C. acnes culture rates
compared between the groups.

Results: Atotal of 64 patients (32 in each group) were enrolled. There were 24 males in each group. Regarding dermis cultures,
10 patients(31%) in the Scalpel group were positive with 8 of them positive for C. acnes, whereas no patients in the Electrocautery
group were positive (p < 0.001). Regarding glove cultures, the Electrocautery groups had 7 positive patients (22%), and the
Scalpel group had 10 (31%). Regarding forceps cultures, the Electrocautery group had 5 (16%), and the Scalpel group had 8
positive patients (25%). All positive cultures were exclusively from male patients. There were no wound complications, infection,
orinferior cosmesis of incision healing in the Electrocautery group while the Scalpel group had one acute postoperative infection.

Conclusions: Making skin incisions using electrocautery resulted in zero C. acnes culture at the incised dermis, suggesting
its potential effect against C. acnes. However, this initial antibacterial effect did not prevent later appearance of C. acnes in the
surgical field. All positive cultures were exclusively from male patients, suggesting that the source of C. acnes was specifically
related to the male . Future studies are to investigate potential synergistic effects of combining with other anti-bacterial
strategies to achieve a successful elimination of C. acnes.
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METHYLPREDNISOLONE TAPER IS AN EFFECTIVE ADDITION TO MULTIMODAL PAIN
REGIMENS AFTER TOTAL SHOULDER ARTHROPLASTY: RESULTS OF A RANDOMIZED
CONTROLLED TRIAL

A.Karzon ', E. Wagner ', M. Gottschalk ', J. Hurt ', R. Toston ', A. Dawes ', H. Cooke ', A. Ojemakinde ', A. Gabig ', Z. Hussain '
" Emory University, Atlanta, USA

Background: Perioperative corticosteroids have shown promise as a non-opioid analgesic adjunct for various orthopaedic
pathologies. However, there is a paucity of studies investigating the role of corticosteroids in the postoperative setting after
total shoulder arthroplasty (TSA). Thus, the purpose of this study is to assess the impact of a methylprednisolone taper on a
multimodal pain regimen after TSA.

Methods: This study is a randomized control trial, clinicaltrials.gov (NCT03661645), of a group of opioid naive patients
undergoing TSA. Patients were randomly assigned at the time of surgery to receive intraoperative dexamethasone only (control
group) or intraoperative dexamethasone followed by a 6-day oral methylprednisolone (Medrol) taper course (treatment group).
All patients received the same standardized perioperative pain management protocol. A pain journal was used to record visual
analog pain scores (VAS-pain), VAS-nausea, and number of opioid tablets consumed during the first 7 post-operative days (POD).
Patients were seen at 2-weeks, 6-weeks, and 12-weeks post-operatively for clinical evaluation and collection of patient-reported
outcomes.

Results: Overall, there were 67 patients enrolled in the study, including 32 in the control group and 35 in the treatment group.
There was a reduction in the mean VAS pain scores and in cumulative oxycodone tablet consumption (control group = mean
of 18 pills vs. treatment group = 4.2 pills) in the first postoperative week. Patients also had less opioid-related side effects,
including nausea, within this first postoperative week. Although there was an improvement in VAS pain score in the treatment
group at 2 weeks postoperatively, there were no differences at 6 weeks, 12 weeks, or at final follow-up. There were no differences
in EQOL, shoulder SANE, or ASES scores at 2 weeks, 6 weeks, or 12 weeks postoperatively, or at final follow-up, between the
groups. Ata follow-up of 23.4 (12-39) months in the control group and 19.4 (12-37) months in the treatment group, there was
1 infection in the control group and 1 postoperative cubital tunnel in the treatment group.

Conclusions: A methylprednisolone taper course shows promise in reducing acute pain and opioid consumption as part of a
multimodal regimen following TSA.
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COMPARING REPAIRED SUBSCAPULARIS TENDON INTEGRITY USING
ULTRASONOGRAPHY IN ONLAY VERSUS INLAY REVERSE SHOULDER ARTHROPLASTY

S. Kapilan "2, P_Collin
" Institut Locomoteur de I'Ouest (ILO), Centre Hospitalier Privé de Saint Grégoire, Saint Grégoire, FRANCE
2 Department of Orthopedics, Hospital Selayang, Selangor, MALAYSIA

Background: The role of subscapularis tendon in a Reverse Shoulder Arthroplasty(RSA) has been much debated lately.
However, recent studies have shown that a healed subscapularis tendon yields a better functional outcome. In our study, we
are comparing the healing of subscapularis tendon between an Inlay Reverse Shoulder arthroplasty with an Onlay Reverse
Shoulder Arthroplasty.

Methods: This is a retrospective review of patients that have undergone RSAin a single center by a single surgeon from January
2014 +ill December 2021. We included the patients that had subscapularis tenotomy repaired and had ultrasonography(USG) of
the tendon at 6 months postoperatively. We divided the patients into an onlay group and inlay group respectively. Based on the
USG finding, we used the Sugaya classification to determine whether the tendon ishealed or not healed and classify the patient
as having a healed subscapularis tendon if the USG demonstrates Sugaya type I-Ill tendon integrity and and not healed when
its Sugaya type IV and V tendon integrity.

Results: 189 patients were evaluated in this study with a total of 91 patients undergoing an inlay type of RSAand 98 patients
having onlay type of RSA.The healing rate of repaired subscapularis tendon in the inlay group is about 55% and the onlay group
recorded a 73.5%.

Conclusion: The outcome of this study shows that healing of the repaired subscapularis tendon in RSA patients is better in the
Onlay type. This can be largely attributed to the preservation of the intramedullary vascular system and also the near normal
tendon excursion that can be achieved from the Onlay type RSA.
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EVALUATION OF THE EFFECT OF THE AUGMENTED GLENOID BASEPLATE ON THE
IMPROVEMENT OF CLINICAL AND RADIOLOGIC OUTCOMES IN RTSA

JH.lee', J.H. Park ", BT Kim ", J.S.Kim ', H.G.Kim |, S.C.MD", J.C. Yoo '
' Samsung Medical Center, Seoul, SOUTH KOREA

Background: Glenoid deformity is commonly encountered in reverse total shoulder arthroplasty (RTSA) and challenges for
shoulder surgeon. Augmented baseplates have recently been used to address glenoid deformity. The purpose of this study was
to evaluate the clinical and radiologic outcomes of an augmented baseplate during RTSA in patients with glenoid deformity.

Methods: Forty-eight patients with RTSA were included in this study. RTSA with the augmented baseplate were performed
in 24 patients (group A), whereas age/sex matched 24 patients with glenoid wear who underwent RTSA with the standard
baseplate (group S). Clinical scores (PVAS, FVAS, ASES, Constant, KSS, SST score) and ROM were checked preoperatively and at
6 months, Tyear and over 2 years postoperatively. We measured glenoid inclination, retroversion, and lateral humeral offset
(LHO) in Preoperative radiographs for determining glenoid morphology and deformity. Postoperative radiographs were used to
evaluate for correction of deformity and complications.

Results: There were no significant differences in the demographic characteristics, mean follow-up duration (20.5 vs 21.1
months) and preoperative glenoid wear types and degree. Both groups showed significant improvement of clinical scores and
some ROM measures (FE, ABD) compared to preoperative. Group A were divided into 2 subgroups (Superior augmentation
15, Posterior augmentation 9). Glenoid inclination was significantly improved in the superior augmentation group, while
retroversion was significantly improved in the posterioraugmentation group. Nevertheless, there were no significant differences
between pre- and postoperative LHO in group A. Also In group S, the posterior wear subgroup was significantly corrected for
retroversion compared to preoperative retroversion, but there was no significant correction in glenoid inclination in the superior
wear subgroup. Furthermore, unlike group A, postoperative LHO was significantly decreased in group S. Two acromial stress
fractures (8.3%) occurred in group A, whereas 1 scapular notching (4.2%) occurred in group S.

Conclusions: RTSA with augmented baseplate results in excellent clinical outcomes and significant correction of deformity.
However, there was no difference in clinical outcomes between augmented group and standard group at a mean follow-up of
20.8 months. Standard baseplate showed LHO being decreased compared to augment glenoid, so when we are implanting for
humeral or glenoid lateralization this should be consider.
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COMPARISON OF SHORT-TERM CLINICAL OUTCOMES AND RADIOGRAPHIC CHANGES
IN GRAMMONT REVERSE SHOULDER ARTHROPLASTY BETWEEN THE FRENCH AND
JAPANESE POPULATIONS: A PROPENSITY SCORE-MATCHED ANALYSIS

N. Kubota ', . Manaka ', Y. Ito 2, K. Ichikawa ', Y. Hirakawa *, K. Nakazawa ", R. lio ', R. Yamashita ", S. Taniguchi ', H. Nakamura '
" Department of Orthopaedic Surgery, Osaka Metropolitan University, Graduate School of Medicine, Osaka, JAPAN

2 Ito Clinic, Osaka, JAPAN

3 Ishikiriseiki hospital, Osaka, JAPAN

Background: Although Grammont-style reverse total shoulder arthroplasty (RSA) showed excellent clinical results in Europe,
its utility for Asian populations remains unclear. This study aimed to compare the French and Japanese populations in terms of
range of motion (ROM), functional outcomes, and scapular notching rates in patients who underwent standard Grammont-style
RSA. We hypothesized that RSA for the Japanese population may not provide as good ROM and functional results at the final
follow- up as that for the French population.

Methods: A total of 25 Japanese patients undergoing RSA were propensity score matched to 25 French patients undergoing
RSA.The patients were matched for four different covariates using a propensity score analysis. The minimum follow-up period
was 2 years. We investigated differences between the populations with respect to size and shoulder joint ROM and Constant
score (CS) measured preoperatively and at the final follow-up. Scapular notching was examined using radiographs at the final
follow-up.

Results: The average height and weight of the French and Japanese patients were 164 cm and 70 kg and 152 cm and 56 kg,
respectively. Anterior elevation (AE), external rotation (ER) at the side, internal rotation (IR), and CS total changed from 101 to
145,17 t0 15 ,4.5 points to 5.5 points, and 36 points to 72 points, respectively, in the French population and from 63 to 119
,8.5 1013, 4.6 points to 4 points, and 28 points to 58 points, respectively, in the Japanese population. AE improved in both the
groups; ER and IR remained unchanged before and after surgery. The frequency of scapular notching (>grade 1) was higher in
the Japanese population (56%) than in the French population (20%).

Conclusions: Grammont-style RSAimproved AE and CS in both the populations, but AE and CS were significantly higher in the
French population than in the Japanese population at the final follow-up. Scapular notching frequently occurs in the Japanese
population.
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BIOMECHANICAL CHARACTERISTICS OF GLENOSPHERE ORIENTATION BASED ON
TILTING ANGLE AND OVERHANG CHANGES IN REVERSE SHOULDER ARTHROPLASTY /
GLENOSPHERE ORIENTATION AND COR IN RSA

Jlee', S.Kim? TQ. Lee 3 M. Mcgarry®, S. Shin *

"Inje University, llsan Paik Hospital, Goyang, SOUTH KOREA

2 National Health Insurance Service llsan Hospital, Goyang, SOUTH KOREA
3 Biomechanics Laboratory, Congress Medical Foundation, Pasadena, USA
* Ewha Womans University, Seoul Hospital, Seoul, SOUTH KOREA

Background: Glenoid position and inclination are important factors in protecting against scapular notching, which is the
most common complication, and which directly affects the longevity of reverse shoulder arthroplasty (RSA). This study aimed
to investigate the biomechanical characteristics of glenosphere orientation, comparing neutral tilt, inferior overhang with an
eccentric glenosphere at the same placement of baseplate, and inferior tilt after 10° inferior reaming in the lower part of the
glenoid in RSA.

Methods: Nine cadaveric shoulders were tested with five combinations of customized glenoid components: a centric
glenosphere was combined with a standard baseplate (group A); a centric glenosphere was combined with a wedge-shaped
baseplate tilted inferiorly by 10° with the same position (group B); an eccentric glenosphere with a 4-mm inferior overhang
was combined with a standard baseplate (group C); an eccentric glenosphere with a 4-mm inferior overhang was attached to
a wedge-shaped baseplate (group D); and 10° inferior reaming was performed on the lower part of the glenoid to apply 10°
inferior tilt, with a centric glenosphere secured to the standard baseplate for simulation of clinical tilt (group E). Impingement
free angles for adduction, abduction, forward flexion, external rotation, and internal rotation were measured. The capability of
the deltoid moment arm for abduction and forward flexion, deltoid length, geometric analysis for adduction engagement were
evaluated.

Results: Compared with neutral tilt, inferior tilt at the same position showed no significant difference in impingement-free
angle, moment arm capability, deltoid length. However, group D resulted in better biomechanical properties than a central
position, regardless of inferior tilt. Group E demonstrated a greater range of adduction, internal and external rotation, and
higher abduction and forward flexion capability with distalization, compared to corresponding parameters for inferior tilt with a
customized wedge-shaped baseplate.

Conclusions: A10°inferiortilt of the glenosphere, without changing the position of baseplate, had no benefit onimpingement
free angle and deltoid moment arm. However, a 4-mm inferior overhang with an eccentric glenosphere had a significant
advantage, regardless of inferior tilt. Inferior tilt through 10° inferior reaming showed better biomechanical results than neutral
tilt, due to the distalization effect.
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RSA INSTABILITY: A RETROSPECTIVE REVIEW OF 32 INSTABILITY CASES

E Kazum', J. Kany?, P Valenti*

" Sourasky Medical Center, Shoulder Unit, Sackler Faculty of Medicine, Tel Aviv University, Tel-aviv, ISRAEL
2Nouvelle Clinique De L'union, Toulouse, FRANCE

3 Clinique Bizet, Paris Shoulder Unit, Paris, FRANCE

Background: RTSA instability is a devastating complication that may result in revision surgeries, unfavorable functional
outcome and in some cases severe functional impartment. The purpose of this study was to retrospectively analyze RTSA
instability cases for their etiology, treatment and final functional outcome.

Methods: A retrospective study of 32 patients (mean age 69 years; range 42-85) treated for RTSA instability in two different
institution between 2004 and 2019 (mean follow-up 47.71 months; range 12-158). Standard X-ray were routinely performed,
while Computed Tomography scans and contralateral radiographs were obtained in case the etiology for instability was not
evident. Clinical outcome measures included range of motion, SSV, VAS, SST, and Constant-Murley scores and recurrence of
instability.

Results: Etiologies for RTSAinstability included: soft tissue insufficient tension (12 patients); glenoid loosening (7); component
impingement (5); mechanical failure (4); component malposition (3); no explanation (1) and multiple etiologies. Successful
orthopaedic reduction was registered in two cases. Component revision included: higher humeral stem position (6 patients);
larger spacer (5); larger glenosphere (5); complete humeral and glenoid replacement with bone graft (6). At final follow-up all
32 RTSA were reported to be stable with a mean VAS of 0.96; SSV 55.62%; constant score 50; constant ponderate 71.3%; SST
8/12. Reported mean range of motion included: forward elevation 109 degrees; external rotation 1st position 20.6 degree;
external rotation 2nd position 32.5 degrees; abduction 99.5 degrees; internal rotation 4.4 (constant score).

Conclusions: The management of unstable RTSA represent a challenge to the shoulder surgeon. The most frequently
encountered etiology for instability was soft tissue tension followed by component loosening, impingement, mechanical failure
and malpositioning. Orthopaedic reduction was rarely successful and frequently revision surgeries with component exchange
were required for the restoration of soft tissue tension and correct positioning of components.
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PREDICTING PAIN AND FUNCTION WITH THE NEUTROPHIL-TO-LYMPHOCYTE RATIO IN
PATIENTS FOLLOWING PRIMARY REVERSE TOTAL SHOULDER ARTHROPLASTY

M. Khazzam ", A. Nasr?, N. Jain '

" Univeristy of Texas Southwestern Medical Center, Department of Orthopaedic Surgery Shoulder Service, Dallas, USA
2 University of Texas Southwestern Medicial Center, School fo Health Professionals, Dallas, USA

3 University of Texas Southwestern Medical Center, Department of Physical Medicine & Rehabilitation, Dallas, USA

Background: The prevalence of glenohumeral joint osteoarthritis is estimated to be between 16-20% in the middle-aged and
elderly population. Total shoulder arthroplasty is a common treatment for shoulder arthritis with the incidence of the reverse
shoulder arthroplasty increasing sharply over the last 10 years. Chronic pain persists in 22% of patients undergoing shoulder
arthroplasty according to a patient survey. Currently, there is no reliable way to predict patients who will have persistent pain and
functional limitations after surgery. The Neutrophil-to-Lymphocyte ratio (NLR) has been wildly studied as a measure of immune-
inflammatory reaction and neuro-endocrine stress. Therefore, the purpose of this study was to investigate the predictive ability
of an NLR > 2.5 to identify patients with elevated pain and functional limitations at 6 and 12 months following primary reverse
total shoulder arthroplasty.

Methods: This study was a retrospective cohort design utilizing a patient registry from a single fellowship trained shoulder
surgeon. Patient data was collected retrospectively between 2019 and 2020. Neutrophil-to-Lymphocyte ratio (NLR) was obtained
from preoperative complete-blood- count differential (CBC). Primary outcomes measures assessed were ASES pain and function
sub-scores, Pittsburgh Sleep Quality Index (PSQI), and Single Assessment Numeric Evaluation (SANE) score.

Results: At 6-months, patients with an NLR >2.5 scored significantly worse on the ASES Pain (p=0.0047), ASES ADL
(p=0.0066), and PSQI (p=0.0345). Differences in SANE scores were not significant (p=0.3236). At 12-months, only the PSQI
scores remained statistically significant (p=0.0137). There were no significant associations between age, gender, or BMI.

Conclusions: Management of patients with chronic pain continues to be challenging with limited high-value interventions.
Early identification of patients likely to develop persistent pain following reverse shoulder arthroplasty would allow for a
multidisciplinary treatment approach sooner in the post-operative recovery phase. Based on our results, a pre-operative
Neutrophil-to-Lymphocyte Ratio greater than 2.5 is a significant risk factor for having increased pain, functional limitations, and
poor sleep quality compared to patients with a pre-operative NLR less than 2.5. A complete-blood-count (CBC) panel is quick,
inexpensive, and currently a standard test ordered as part of pre-surgical planning.
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SPONTANEOUS DELTOID TEAR IN CUFF TEAR ARTHROPATHY AND ITS EFFECT ON THE
OUTCOME OF REVERSE TOTAL SHOULDER ARTHROPLASTY

KJ.Llee ', Y.H. Jang ? S.H.Kim*

" Department of Orthopedic Surgery, Chung-Ang University Hospital, Seoul, SOUTH KOREA

2 Department of Orthopedic Surgery, Uijeongbu Eulji Medical Center, Eulji University, Uijeongbu-si, SOUTH KOREA
3 Department of Orthopedic Surgery, Seoul National University College of Medicine, Seoul, SOUTH KOREA

Background: Deltoid function critically influences the results of reverse total shoulder arthroplasty (RTSA), and spontaneous
deltoid attrition tears are frequently detected in cuff tear arthropathy (CTA) patients, but the clinical impacts of these tears on
RTSA outcomes are undetermined.

Methods: Seventy-two patients that received RTSA for cuff tear arthropathy with preoperative MRIs and a minimum clinical
follow-up of 1 year (mean 32 months) were retrospectively included in the study. Patients with a history of previous shoulder
surgery or injury were excluded. The presence and location of deltoid attrition tears were determined in preoperative MRI.
Propensity score matching (1-to-1) was performed to construct tearand no tear groups. Finally, 21 patients, matched with respect
to age, sex, hand dominance, symptom duration, medical comorbidity (obesity, diabetes mellitus, coronary artery disease),
Hamada grade, and implant type were assigned to each group. Clinical outcomes (functional scores, isometric power, and range
of motion) in the two groups were compared.

Results: Deltoid attrition tear was detected in 21 (29 %) of the 72 enrolled cases. Anterolateral deltoid was the most frequent
location and no tear was detected in the posterior deltoid. The tear rate increased with disease severity (Hamada G2, 8.3%; G3
22.7%; >G4 65.2%). No pre- or postoperative clinical variable differed significantly in the tear and no tear groups.

Conclusions: Deltoid attrition tear was detected in 29% of CTA patients that underwent RTSA. The most common site was
the anterolateral region and tear prevalence tended to increase with CTA progression. However, RTSA was found to provide
satisfactory outcomes regardless of the presence of deltoid attrition tear.
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A CORONOID-CENTRIC CLASSIFICATION SYSTEM OF PROXIMAL TRANS-ULNAR
FRACTURE DISLOCATIONS HAS ALMOST PERFECT INTRAOBSERVER AND
INTEROBSERVER AGREEMENT

J. Barlow ', M. Nieboer ", A. Cancio-Bello ', M. Morrey ', K. Hiddent ", B. Yuan ', J. Sanchez-Sotelo ', S. O"Driscoll !
" Mayo Clinic, Rochester, USA

Background: Fracture-dislocations of the elbow, particularly those thatinvolve a fracture through the proximal ulna, are complex
and can be difficult to manage. However, current classification systems oftentimes cannot discriminate between Monteggia-
variantinjury patterns and trans-olecranon fracture-dislocations, particularly when the fracture involves the coronoid. The Mayo
classification of proximal trans-ulnar fracture-dislocations unifies the trans-ulnar classification systems and categorizes these
fractures in three types according to what the coronoid remains attached to: Trans-olecranon fracture-dislocations (the olecranon
is fractured but the coronoid remains attached to the ulnar metaphysis); Monteggia variant fracture-dislocations (the ulnar
metaphysis is fractured but the coronoid is still attached to the olecranon); and Basal coronoid trans-ulnar fracture-dislocations
(the coronoid is not attached to either the olecranon or the ulnar metaphysis). The purpose of this study was to evaluate the
intraobserver and interobserver agreement of the Mayo classification system when assessing elbow fracture-dislocations
involving the proximal ulna, based on radiographs (XR) and computed tomography (CT).

Methods: Three fellowship-trained Shoulder and Elbow surgeons and 2 fellowship-trained Orthopedic Trauma surgeons
blindly and independently evaluated the XR's and CT's of 90 consecutive proximal trans-ulnar fracture-dislocations treated at
a level | trauma center. Inclusion criteria included a subluxation or dislocation of the elbow and/or radio-ulnar joints with a
complete fracture through the proximal ulna. Each surgeon classified all fractures according to the Mayo classification, which is
based upon what the coronoid remains attached to (ulnar metaphysis, olecranon or neither). Kappa values were calculated for
both intraobserver and interobserver reliabilities.

Results: The average intraobserver agreement was 0.87 (almost perfect, range 0.76-0.91). Interobserver agreement was 0.80
(substantial agreement; range 0.70-0.90) for the first reading session and 0.89 (almost perfect; range 0.85-0.93) for the second
reading session. The overall average interobserver agreement was 0.85 (almost perfect; range 0.79-0.91).

Conclusions: Classifying proximal trans-ulnar fracture-dislocations based upon what the coronoid remains attached to (the
olecranon, the ulnar metaphysis, or neither) was associated with almost perfect intraobserver and interobserver agreement,
regardless of trauma or shoulder/elbow fellowship training.

115



FP.15.02

MIXED REALITY GUIDANCE IN HUMERAL OSTEOTOMY PROVIDES SUPERIOR
PRECISION AND ACCURACY: VALIDATION AND COMPARATIVE STUDY

P Lubiatowski ', S. Stupnicki ', J. Nizinski ", P. Tuczynski’, J. Stefaniak ?, K. Roszak 3, B. Lubiatowski 3, A. Green *
" Rehasport Clinic, Sport Trauma and biomechanics Unit, Univeristy of Medical Sciences, Poznan, POLAND

2 Rehasport Clinic, Poznan, POLAND

3RSQTechnologies, Poznan, POLAND

*RSQTechnologies, Tampa, USA

Background: Humeral deformities of both post-traumatic and developmental nature can lead to abnormal glenohumeral
joint alignment and dysfunction. Traditionally, tools such as protractors, metal wedges, and patient specific instrumentation
have been used intraoperatively to guide the osteotomies. Despite being useful, the issues of cost, ease of use, and the timing
of ordering custom guides have to be considered. Development of new systems based on mixed reality allow for placement and
manipulation of virtual objects with no lead time or physical disposables during the case. The purpose of this study is to perform
validation study comparing 3 methods of osteotomy control: visual (eyeballing-EB), printed wedge (PW) and holographic
wedge (HW).

Methods: 30deg closed wedge osteotomy was performed using adult porcine femur with oscillating saw. 3 methods of
osteotomy were applied with 18 specimens for each group. Group EB- by best visual estimate by experienced surgeon, group
PW using printed 30deg. wedge and group HW using mixed reality viewing system (RSQ HOLO, RSQ Technologies, Poznan,
Poland). A holographic wedge tool corresponding with the 30deg. angle of correction was created and adjusted virtually by the
surgeon to fit bone. Osteotomy was performed along converging surfaces of the virtual wedge. Angle of removed bone wedge
and bone alignment after osteotomy (AP and lateral) were measured.

Results: Results of osteotomized bone wedge, long axis of the bone (AP and lateral alignment) represented by mean, standard
and average deviations are presented below:

-wedge angle: EB 31(2,7; 2,3), PW 32,1(3,8;3), HW 29 (2,7;1,8); ANOVA-30EB vs 30H p=0,05; 30H vs 30W p<0,004

-AP bone angle: EB 150,5 (6,8; 5,4), PW 149,1(5,5; 4,6), HW 155,1(5,2; 3,9); ANOVA-30EB vs 30W p=0,02; 30H vs 30W
p=0,003

-Lateral bone angle: 170,5(6,5;5,2), PW 169,8(4,4;3,2), HW 175,3(5,1;4); ANOVA-30EB vs 30W p=0,01, 30H vs 30W p=0,003
HP showed lowest and closest to the planned values with lowest variability comparing to EB and PW. Interestingly lateral
alignment was best controlled with holographic support, with others techniques loosing over 5 degres of undesired effect.

Conclusions: Augmented reality provides superior precision and accuracy comparing to both visual control and printed wedge
guides in osteotomy of long bones.

116



FP.15.03

TRANSOLECRANON FRACTURE-DISLOCATION AND TRANSOLECRANON BASAL
CORONOID FRACTURE-DISLOCATION; RESULTS OF STANDARDIZED TREATMENTIN A
RETROSPECTIVE COHORT

J.DelaPaz’, A Calvo’, K Sabat’, O. Callejas ?, C. Aravena ?, F. Reinares "2
' Clinica Alemana, Santiago, CHILE
2 Mutual de Seguridad, Santiago, CHILE

Background: Our understanding of transolecranon fracture dislocation (TOFD) has increased. Classically, instability was
considered of bone origin; therefore, correct osteosynthesis of the olecranon should be sufficient. Currently it is known that
the associated lesions (ligaments, coronoid, radial head) have an impact on stability, so they should be included in surgical
planning. Similarly, understanding of coronoid fracture patterns has progressed. As described by O'Driscoll et al., basal () subtype
2 coronoid fracture (BC2) correspond to a TOFD, but with a fracture passing through the base of the coronoid. In the scientific
literature, there is no clear differentiation between pure-TOFD and BC2-TOFD. The main objective of this study is to evaluate the
functional results and complications of TOFD using a standardized surgical technique. The secondary objectives are to describe
the associated injuries, and to compare the results between pure-TOFD and BC2-TOFD.

Methods: This retrospective study included all patients with a TOFD treated with a standardized surgical procedure and
rehabilitation protocol between 2013 and 2018 in a single center. Demographic data, and associated bone and ligament
injuries were reviewed. Clinical outcomes (range of motion (ROM), Mayo elbow performance (MEPS) and Broberg and Morrey
(B&M) scores) were evaluated at the final follow-up. Complications and reoperations were assessed.

Results: 24 patients were included, 75% were men. The average follow-up was 57,9+22 months. The mean age was 42+15
years. 19 (79,2%) were BC2-TOFD and 5(20.8%) were pure-TOFD. Ligament injuries requiring repair and radial head fracture
were present in 8 (33.3%), and 11 (45,8%) respectively. The average ROM were flexion 119°+17, extension deficit 20,4°+13°,
pronation 69°+20°, supination 63.1°+27°. MEPS and B&M mean scores were 82.3=16 and 8216 respectively. Reoperation
rate was 33,3%. No significant differences were found between pure-TOFD and BC2-TOFD. A significant difference was found
in MEPS (P=.001), B&M (P=.002), range of flexion (P=.011) and extension deficit(P=.005); between patients who had
reintervention and those who did not.

Conclusions: A standardized protocol for TOFD allows good to excellent functional results. There are no significant differences
between pure-TOFD and BC2-TOFD. A third underwent reintervention. Patients with reintervention presented worse outcomes.
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PROXIMAL ULNA FRACTURES: INFLUENCE OF ASSOCIATED CORONOID FRACTURE.
CASE-CONTROL STUDY

B. Camille ', C. Fabio ', S. Francois ', R. Severin ', L. Francois ', O. Laurent
' CHU Besancon, Besancon, FRANCE

Background: Proximal ulna fractures account for approximately 1% of upper extremity fractures and 10% of elbow fractures.
The objective of this work was to evaluate the influence of a coronoid fracture with or without dislocation in the outcome of
proximal ulna fractures.

Methods: We reviewed 65 patients operated on for proximal ulna fracture with plates between 2004 and 2019 with a
minimum of 6 months (6 - 180) of follow-up. Twenty-three patients with coronoid fractures were compared with 42 isolated ulnar
fractures. Coronoid fractures were classified according to the Regan and Morey classification. Retrospective evaluation included
measurement of range of motion, MEPS and QDash scores, and occurrence of complications, osteoarthritis and ossification).

Results: In the group of 42 isolated ulna fractures the MEPS reached 85 (80- 100), the QDASH 11.4 (0-36.4), the flexion
extension wheel 122 ° (110-140). There was 38% post-traumatic osteoarthritis, 12% pseudarthrosis, 15% post-traumatic
stiffness, 27% ossifications and 41% material removal. In the group with associated coronoid fracture, the MEPS reached 70 (60-
95), the QDASH 36.4 (15.3- 52.3), the flexion extension wheel 85° (65-120). There was 87% post-traumatic osteoarthritis, 18%
pseudoarthrosis, 62% post-traumatic stiffness, 64% ossifications and 27% material removal.

Conclusions: Associated coronoid fracture in proximal ulna fractures is associated with worse functional outcomes and the
development of numerous complications. Coronoid fractures are serious fractures that require careful and precise reduction
whenever possible.
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THE YIELD OF SUBSEQUENT RADIOGRAPHS DURING NONOPERATIVE TREATMENT OF
RADIAL HEAD AND NECK FRACTURES

W.Aibinder, K. Connors ?, B. Dawkins ?, E. Windsor?, F. Elali %, S. Burekhovich %, N. Stekas ?, V. Nadarjah *
" University of Michigan, Ann Arbor, USA
2 SUNY Downstate Health Sciences University, Brooklyn, USA

Background: Isolated fractures of the radial head are usually treated nonoperatively. Recent literature has suggested that
serial radiographs may not be necessary after the initial diagnostic radiograph in nondisplaced or minimally displaced radial
head or neck fractures (Mason type 1 or 2) without additional injury to the affected limb. In this study, we aimed to determine (1)
how often subsequent radiographs were obtained after the initial diagnosis of a non- or minimally displaced radial head/neck
fracture at our institution, and (2) if subsequent radiographs changed initial management. We hypothesized that subsequent
radiographs would not change initial management.

Methods: We identified 767 patients with nonoperative treatment for isolated Broberg and Morrey modified Mason type 1
or 2 fractures at a large urban hospital system during years 2019 and 2022. Patient demographics, provider characteristics,
and treatment details were obtained from a hospital database. Additionally, the number of elbow radiographs obtained was
collected. Nonparametric bivariate analysis was performed, and a p-value <0.05 was used to indicate statistical significance.

Results: Atotal of 767 patients were identified (459 males and 308 females), with a mean age of 40.8 years (SD 18.8). Thirty-
eight percent (n=292) of patients had subsequent radiographs. Twelve of the 292 patients that had subsequent radiographs
(4.1%) were offered surgery but declined. None of the patients with subsequent radiographs had an alteration of their weight-
bearing status. In bivariate analysis, there was no association between patients' BMI, sex, race, marital status, or insurance
and whether they obtained subsequent radiographs. However, patients who had subsequent radiographs performed were
significantly more likely to be older (P-value = 0.028).

Conclusions: Radiographs subsequent to diagnosis do not alter treatment of nondisplaced or minimally displaced radial
head or neck fractures (Mason type 1 or 2) without additional injury to the affected limb. The decreased utility of subsequent
radiographs highlights a potential focus for quality improvement and decreased health resource utilization.
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PRELIMINARY RESULTS OF INTERNAL JOINT STABILIZER COVERED BY AN ANCONEUS
FLAP FOR ELBOW INSTABILITY

A.De Crescenzo ', A. Celli?, R. Garofalo ', E. Guerra

" Ente Ecclesistico F. Miulli - Department of Orthopedics and Traumatology, Acquaviva Delle Fonti, ITALY
2 Hesperia Hospital - Department of Orthopedics and Traumatology, Modena, ITALY

3 Istituto Ortopedico Rizzoli - Department of Orthopedics and Traumatology, Bologna, ITALY

Background: The management of residual elbow instability is a challenge in either acute and chronicinjuries. Hinged external
fixators have been used but they are clumsy and associated to high rate of pin track complications. Moreover, troubles for
recreation of the axis of rotation and flexibility of the external frame can result in up to 30% of recurrent instability. An internal
jointstabilizer (1JS) was developed achieving similar range of motion with less complications and recurrent instability. However,
a subcutaneous frame may provide local tenderness and patients ‘complains. The present study evaluates the feasibility and the
benefit of an 1JS covered by an anconeus flap. Short term results, patients' satisfaction, adverse events and consequences on
device removal were compared with a traditional technique with the device implanted above the anconeus.

Methods: As a preliminary analysis of a multicenter study started in January 2022, a retrospective study was performed
focusing on influence that an anconeus flap position in relation to the IJS can have on short term results, local adverse events,
patients 'satisfaction and device removal. The patients selected were divided in two groups: (group A) “IJS under anconeus”;
(group B) “IJS above anconeus".

Results: The selection criteria resulted in a group of 10 patients for group Aand 15 patients for group B. At an average follow-
up of 3.5 months (range, 2-11 months), there was no significant difference between two groups in terms of all parameters
analyzed. However, a trend for better tolerability and satisfaction in patients with the IJS covered by the anconeus flap can be
noticed. Despite of a slightly longer removal procedure, no additional significant damage on muscle belly has been observed at
the time of implant removal, which is pulled out from the base plate.

Conclusions: The 1JS represents an effective and reliable option as a temporary stabilization for residual elbow instability.
When performing a lateral approach with an anconeus flap, the internal device can be covered by the muscle belly at the end of
the procedure. The preliminary results suggest at least similar tolerance and patient 'satisfaction without any relevant increase
in complication rare at time of removal surgery.

120



FP.15.07

FACTORS FOR ELBOW STIFFNESS AFTER SURGICALLY TREATED DISPLACED RADIAL
HEAD FRACTURES - COMPARISON OF IMMOBILIZATION PERIODS AND SOFT TISSUE
INJURY PATTERNS-

J-H LEET K.C.Kim ", HJ. Kim ", K-B.Ahn ", J.H. Lee ", M.H. Lee ', .H. Rhyou '
' Semyeong Christianity Hospital, Pohang, SOUTH KOREA

Background: Severely fragmented radial head fractures are not easy to fix, and failure can be expected even if fixation is
performed firmly. It is well known that additional long-term immobilization can allow healing of the comminuted fracture after
surgery. However, more than four weeks of immobilization for some elbow fractures are the cause of elbow stiffness; however,
the relationship between long-term immobilization and stiffness after surgery for radial head fractures is not documented yet.
Hence, this study aims to investigate how the immobilization period and which part of the injury can influence the development
of stiffness after displaced radial head fracture surgery.

Methods: Forty-nine elbows of surgically treated displaced radial head fractures were assessed retrospectively. There were 25
male patients, and the mean age was 42.2 (range 18~75). All elbows were checked for elbow scores (Quick-DASH and MEPS),
and a 3D-CT scan and MRI were taken less than 6 days before surgery. Immobilization of less than two weeks was defined as
group A, and more than 4 weeks were defined as group B.

Results: There was no significant difference in Quick-DASH and MEPS for groups A and B (p= 0.857, 0.444). No significance
was detected in the range of motion between groups Aand B (flexion, p=0.103; extension, p=0.381; flexion arc, p=0.155).The
range of motion was significantly different by the tears of anterior capsular tear (ACT) (extension, p=0.007; flexion-arc, p=0.01)
and ulnar collateral ligament tear (UCL) (flexion, p=0.036; flexion arc, p=0.025).

Conclusions: More than four weeks of immobilization after displaced radial head fracture surgery did not affect elbow stiffness.
However, ACT and UCL rupture affected the development of elbow stiffness. Therefore, if there are no ACT or UCLinjuries in MR,
long-term immobilization may not influence the development of elbow stiffness after displaced radial head fracture surgery.
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IS FORMAL HAND THERAPY NECESSARY FOR IMPROVED OUTCOMES FOLLOWING
SURGICAL MANAGEMENT OF TERRIBLE TRIAD INJURIES?

W.Aibinder’, N. Stekas ?
" University of Michigan, Ann Arbor, USA
2 SUNY Downstate Health Sciences University, Brooklyn, USA

Background: No standardized physical therapy (PT) protocol exists for the management of terrible triad injuries. Upper
extremity surgeons have emphasized the importance of specialized hand therapy (CHT). However, patient access to PT may be
influenced by socioeconomic barriers. This study is the first to compare outpatient PT, home exercises, and CHT for terrible triad
injuries. The purpose of this study was to examine the role of formal PTand CHT in the outcome of terrible triad injuries.

Methods: A retrospective single-surgeon study was conducted of patients who underwent treatment of terrible triad injuries.
Postoperatively, patients were referred to CHT, PT, or guided to performed home exercises alone based on insurance and
socioeconomic factors. Patients who were unable to access CHT were instructed on an overhead protocol for the first 6 weeks
and had more frequent follow-up to monitor progress. Outcomes included range of motion, QuickDash, and Mayo Elbow scores
and were compared based on whether patients completed CHT, whether they completed >50 PT sessions, or whether they had
completed >3 months of PT.

Results: 13 patients met inclusion criteria. The mean age of the cohort was 47 years. Average follow up was 14 months. The
average number of PT visits was 60.8. Nine (69%) patients completed CHT, 6 (46%) patients completed >50 PT session, and 5
patients (38%) completed >3 months. The average postoperative elbow ROM for the cohort was 14° extension, 128° flexion,
75° pronation, 65° supination. The average QuickDash score was 36.8 and the average Mayo Elbow score was 76.7. There was
no residual instability. There was no difference in ROM or outcome scores for patients based on patient therapy protocol.

Conclusions: Access to post-operative therapy may be influenced by various socioeconomic factors. In the present study, no
difference was found in outcomes of terrible triad injuries based on the amount of therapy or if guided by a hand therapist
versus a physical therapist. The results of this study suggest that surgeon driven rehab guidance in the clinic in compliant
patients may be equivalent to supervised hand therapy.

122



Free Papers Session 16: Shoulder Miscellaneous

FP.16.01

EFFICACY OF PREGABALIN FOR PERI-OPERATIVE PAIN RELIEF IN ARTHROSCOPIC
SHOULDER SURGERY: RESULTS FROM ESSPRS (EPWORTH SHOULDER PREGAB STUDY)
RCT

M. Patel ", T. Maher ', D. Mckenzie '

" Epworth Healthcare, Melbourne, AUSTRALIA

2 University of Melbourne, Melbourne, AUSTRALIA
3 RMIT University, Melbourne, AUSTRALIA

Background: Importance: Shoulder surgery is typically associated with high analgesic requirements and severe post-
operative pain. Pregabalin is a neuropathic pain medication and non-narcotic analgesic that may be a useful adjunct medication
in shoulder surgery. Objective: To assess the efficacy of pregabalin in pain management after arthroscopic rotator cuff repairand
subacromial decompression.

Methods: Design: Double-blind randomized controlled trial from 17 August 2015 until 1 May 2020. Setting: Multicentre
study by one of two orthopaedic surgeons within the one hospital network in Melbourne, Australia. Participants: 90 adult
Participants with MRI confirmed rotator cuff tears or subacromial impingement undergoing arthroscopic rotator cuff repair or
subacromial decompression surgery were enrolled in the study. Interventions: Participants were randomized into two groups
of 45, receiving either pregabalin or placebo. Participants took 1 tablet twice daily of either Pregabalin (75 mg) or placebo from
5 days before their operation, until 15 days post-operation. The total follow-up period was 12 weeks. Participants completed a
study diary including Visual Analogue Scale (VAS) pain scores, Oxford Shoulder scores, PainDETECT questionnaires and Range
of Motion testing.

Main Outcomes and Measures: The primary outcome was Visual Analogue Scale (VAS) pain score at 2 weeks post operation. The
secondary outcomes were overall/average VAS, functional outcome and neuropathic pain scores, and total opiate intake.

Results: Of the 90 participants, there were 65 Males and 25 Females, ranging between 24 and 81 years of age. There was a
reduction in overall mean resting pain significantly decreased across the entire study period for the pregabalin group compared
to placebo (mean 30.3 (95% Cl: 24.41-36.17) vs 40.0 (95% Cl: 33.15-46.90), respectively, p=0.034) as well as reduction in
mean maximum pain scores (mean max pain 60 vs 73, respectively, p=0.012). There was no statistically significant difference
between groups for Oxford Shoulder Scores, PainDETECT Scores, Range of motion testing or total opiate intake.

Conclusions: Pregabalin is a useful adjunct analgesic medication in shoulder surgery with minimal adverse effects. There was
a reduction in overall pain over a 6 week period but no difference between groups for total opiate intake or functional outcome
scores.
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IS LATARJET PROCEDURE EFFECTIVE IN PATIENTS WITH CHRONIC LOCKED ANTERIOR
SHOULDER DISLOCATION? A RETROSPECTIVE STUDY

YLi', CJiang'
" Beijing Jishuitan Hospital, Beijing, CHINA

Background: The chronic locked anterior shoulder dislocation (CLASD) is a difficult clinical problem for both patients and
surgeons. Prior studies propose a variety of surgical techniques to address this problem, however, the failure rate is high. No
studies on the clinical outcome of Latarjet procedure for the management of CLASD was published before.

Methods: From January 2005 to January 2019, 51 patients with chronic locked anterior shoulder dislocation were treated
surgically in our institution. Open Latarjet procedures were carried out in 35 patients. A subscapularis tenotomy or split was
chosen based upon the ability to achieve open reduction. Outcome was assessed pre- and postoperative with the American
Shoulder and Elbow Surgeons (ASES) score, visual analog scale (VAS) for pain, and UCLA shoulder rating scale and Constant-
Murley rating scale. A comparison of the clinical outcome between subscapularis (SSC) tenotomy & repair, SSC-splitting
technique and combined humeral head replacement (HHR) was performed.

Results: Twenty-seven shoulders of 27 patients were available for a mean follow-up of 31.6 months. At the final follow up, the
range of motion and the shoulder functional evaluations (VAS, ASES, Constant score and UCLA) were significantly improved at
the final follow up. The overall redislocation or subluxation rate was 48% (12/25): 0% (0/5) for SSC-splitting group, 53.3%(8/15)
for SSC tenotomy & repair group and 80% (4/5) for HHR group. The ASES score, UCLA score, Constant and the external rotation
were significant better and less worsened glenohumeral osteoarthritis were identified in patients with SSC-splitting compared
with SSC tenotomy & repair.

Conclusions: The Latarjet procedure for the treatment of chroniclocked anterior shoulder dislocation (CLASD) can be successful
if the shoulder can be reduced without requiring a subscapularis tenotomy. If this is reduction is not possible then other surgical
reconstruction should be considered.
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ARTHROSCOPIC DOUBLE-BUNDLE CORACOCLAVICULAR LIGAMENT RECONSTRUCTION
USING CORTICAL FIXATION BUTTONS PROVIDES SUPERIOR STABILITY THAN SINGLE-
BUNDLE TECHNIQUE FOR ACUTE ACROMIOCLAVICULAR DISLOCATION

[_Park, S. Shin ', J. Ahn !
" Ewha Womans University Seoul Hospital, Seoul, SOUTH KOREA

Background: Arthroscopic-assisted CC ligament reconstruction using single-bundle technique provided satisfactory clinical
outcomes to treat acute AC joint dislocation. However, single-bundle technique does not contribute to the AP stability of the AC
joint, that could lead to fixation failure of CC interval. This study aimed to compare clinical and radiological outcomes between
single- and double-bundle arthroscopic-assisted CC ligament reconstruction using cortical fixation buttons with suture tapes for
acute AC joint dislocation.

Methods: Patients who underwent arthroscopic-assisted CC ligament reconstruction using cortical fixation buttons with suture
tapes for acute AC joint dislocation from July 2014 to March 2019 were identified. This study included patients treated for acute
AC joint dislocation within two weeks after an injury, with Rockwood classification IIl or V and at least two years of follow-up.
Patients were divided into two groups based on the reconstruction technique; group | (single-bundle technique) and group
Il (double-bundle technique). The clinical outcomes were compared using ASES score, Constant score, and VAS for pain score
between the two groups. On the plain radiograph, the CC interval ratio (CCIR) was measured to evaluate maintenance of CC
interval fixation. Postoperative complications, including reduction failure, were also documented.

Results: Fifty-eight patients (26 in group |, 32 in group I1) were enrolled. There were no significant differences in CCIR between
the two groups preoperatively and three months postoperatively. However, the CCIR of group | were significantly greater than
that of group Il six months postoperatively (group I: 160.5%48.5%, group II: 125.4+38.9% six months postoperative, P=0.01;
group I: 164.0=57.3%, group II: 123.2+35.9% at the last visit, P=0.01). Despite radiologic differences, the clinical outcomes
demonstrated no significant differences between the two groups (ASES score: 93.5+5.2 in group |, 94.4=4.5 in group |,
P=0.54; Constant score: 92.9%5.3 in group |, 94.8+4.3 in group Il, P=0.16). Reduction failure occurred in four patients
(15.3%) in group |, and one patient (3.2%) in group Il (P=0.16).

Conclusions: Arthroscopic-assisted double-bundle CC ligament reconstruction using cortical fixation buttons with suture
tapes provided superior vertical stability than the single-bundle technique.
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VALIDATION OF A NEW OUTCOMES MEASURE FOR TOTAL SHOULDER ARTHROPLASTY:
THE SPOT- SUBJECTIVE PATIENT OUTCOME TRACKER

A. Hatzidakis ', A. Stapleford ', D. Curran-everett, B. Davis , L. Mauter '
s" Western Orthopaedics, Denver, Co, USA

Background: The novel SPOT- Shoulder Subjective Patient Outcome Tracker® (SPOT) assesses 10 functional domains on a
0-100% scale, allowing an N/A response if the domain does not pertain to the patient. The domains are satisfaction with:
comfort at rest, comfort with activity, ability to sleep, mobility, stability, strength, regular chores, reqular work, regular exercise,
and worry/frustration with the shoulder. The purpose of this study was to validate the SPOT for total shoulder arthroplasty.

Methods: The SPOT, ASES and SANE were administered preoperatively and at 2 years postoperative to patients undergoing
shoulder arthroplasty between January 2017 and June 2018. Subjects were included in the analysis if they completed
preoperative and 2-year postoperative questionnaires. Test/retest reliability of the SPOT was assessed in a cohort of 12 patients
with a diagnosis of shoulder osteoarthritis. Construct validity was assessed by correlation testing, Bland-Altman plots were
constructed to assess agreement, and effect size (Cohen'’s D) was calculated to assess the sensitivity to change from preoperative
to 2 years postoperative.

Results: 139 patients met inclusion criteria (anatomic TSA (aTSA) = 73, RSA = 66). Preoperative measures demonstrated
moderate correlation in both the aTSAand RSA cohorts (aTSA: SPOT/ASESS r=0.47, SPOT/SANE r=0.66; RSA: SPOT/ASES r=0.50,
SPOT/SANE r=0.50). 2-year postoperative measures demonstrated strong correlation in both cohorts (aTSA: SPOT/ASESS
r=0.77, SPOT/SANE r=0.85; RSA: SPOT/ASES r=0.85, SPOT/SANE r=0.72). Bland-Altman plots demonstrated good agreement
between the SPOT and the ASES in both cohorts, good agreement between SPOT and SANE in the aTSA cohort and slightly
weaker agreement between SPOT and SANE in the RSA cohort. Effect size of the SPOT was large for both aTSAand RSA indicating
a strong sensitivity to change. Test/rest assessment demonstrated a strong correlation between tests (r=0.85, average 91 days
between tests).

Conclusions: The SPOT s a valid outcomes measure to assess outcome after TSA or RSA and it demonstrated strong correlation
to the ASES and SANE. The SPOT provides more specific information to the clinician regarding a patient's perceived deficit(s)
before and after shoulder arthroplasty. The retrospective design and small sample sizes are limits of this study.
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OPIOID CONSUMPTION FOLLOWING ORTHOPEDIC SHOULDER SURGERY:
A RANDOMIZED CLINICALTRIAL

Z Pearson ', U. Ahiarakwe ', A. Agarwal ', M. Weisberg ', S. Nelson ', J. Thomas ', M. Best ', U. Srikumaran ', P_Lukasiewic '
" Johns Hopkins University School of Medicine, Baltimore, USA

Background: Opioid mismanagement has been on the rise since the beginning of the 21st century, with orthopaedic surgeons
being the third biggest opioid prescribers. In response to the opioid crisis, the American Association of Orthopaedic Surgery has
put a decreased emphasis on opioids and an increased focus on multimodal management. The purpose of this study was to
assess how the number of initial postoperative opioid prescriptions alter the frequency of prescription refills following shoulder
surgery. We hypothesized that the initial number of postoperative opioid prescriptions would not affect the frequency of refill
requests.

Methods: A randomized clinical trial was performed on patients who underwent shoulder arthroplasty, rotator cuff surgery,
and other arthroscopic shoulder surgery from a single shoulder/elbow fellowship-trained surgeon. Patients were randomized
before shoulder surgery to receive either 7, 15, or 23 oxycodone (5 mg) tablets as their initial postoperative opioid prescription.
An unblinded member of the study team recorded data related to any refill requests made by patients, including administrative
office contacts between the day of surgery and the first postoperative visit. Demographics, surgery characteristics, and incidence
of refill requests for the sample were summarized and analyzed.

Results: Atotal of 90 patients were included in our analysis. The average age was 58.7 + 17.4 years and 60% were male. Other
arthroscopic shoulder surgery was the most frequent surgery (n = 34), followed by arthroplasty (n = 28) and rotator cuff repair
(n = 28). Atotal of 10 patients requested an additional prescription for opioid pain management (11%; n = 10): two patients
with an initial postoperative opioid prescription of 7 pills (8.7%), three patients with an initial prescription of 15 pills (11.1%),
and five patients with an initial prescription of 23 pills (12.5%). There was no difference in the number of patients that requested
additional opioid medication between groups (p = 0.916).

Conclusions: Ourstudy showed refill requests did not change with respect to the initial amount of prescribed opioids following
shoulder surgery. We recommend initially prescribing no more than 7 tablets of 5-mg oxycodone in the postoperative period
following shoulder surgery.

127



FP.16.06

ORALTRANEXAMIC ACID DOES NOT IMPROVE VISION CLARITY IN SHOULDER
ARTHROSCOPY

A. Guevara-alvarez ', |. Gonzalez-rizo %, F. Garcia-dobarganes ?, F. Garcini-munquia %, J. Negrete-corona %, M. Ruiz-suarez ®
" Instituto De Hombro Haq, Queretaro, MEXICO

2|gaeo - Hospital Angeles Queretaro, Queretaro, MEXICO

3Traumatologia Deportiva De Mexico - Hospital Angeles Metropolitano, Cdmx, MEXICO

Background: In shoulder arthroscopy, it is essential to maintain good visibility, for this purpose different methods have been
described such as the use of a mechanical irrigation pump, induced anesthetic hypotension, epinephrine in solution, and the
use of intravenous tranexamic acid with reported good results. The objective of this study is to evaluate visibility with the use
of oral tranexamic acid during arthroscopic rotator cuff repair, as well as the relationship between changing variables of the
anesthetic procedure with visual clarity.

Methods: Prospective double-blind, single randomized study performed in patients treated by arthroscopic rotator cuff
repair in the shoulder institute by IQAEO group between 2020-2022. The sample was divided into group A with 29 patients
(administration of oral tranexamic acid 1300mg, 30 min before the procedure), and 30 patients in group B (without tranexamic
acid). We compared visual clarity in both groups using a 3-level graded scale during different surgical moments, as well as the
relationship of cerebral 02, mean blood pressure, and irrigation pump.

Results: Group A obtained 48 moments (55.17%) with grade I1l visibility, 39 moments (44.82%) with grade Il visibility, and
no moments with grade | visibility. Group B obtained 49 moments (54.5%) with grade Il visibility, 37 moments (41.1%) with
grade Il visibility, and 4 moments (4.4%) with grade | visibility. The comparison of the frequencies between both groups did not
show a statistically significant difference. On the other hand, the mean TAM at times 2 and 3 with grade | visibility was 82.5mm/
hg and 79mm/hg respectively, so it seems that TAM control is more important to control visibility during shoulder arthroscopy.

Conclusions: In arthroscopic rotator cuff repair, oral tranexamic acid does not improve visual clarity. On the other hand, due to
the results found in this study, it is considered that the anesthetic procedure with induced hypotension controlled with cerebral
oxygenation measurement allows better visibility during the procedure with a lower risk of cerebral hypoperfusion.
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ANALGESIC EFFECT OF MAGNESIUM SULPHATE PRIOR TO OPEN LATARJET SURGERY

G.Hoy', P Soeding %, A. Morris 2, A. Soeding 3

" Melbourne Orthopaedic Group, Monash Dept. Surgery, Melbourne, AUSTRALIA
2 University of Melbourne, Melbourne, AUSTRALIA

3 Baker Institute, Monash University, Melbourne, AUSTRALIA

Background: Single shot interscalene anaesthesia (ISA) is frequently used in open shoulder surgery for the management
of early post-operative pain. On block resolution some patients may experience distressing rebound pain, and so technique is
controversial. The use of multi-modal analgesia before and during ISA resolution is a common approach for attenuating such
rebound discomfort. Whilst opioids and NSAIDs form the mainstay of analgesic therapy, other therapies may be considered. It
has been suggested that pre-operative administration of magnesium may decrease pain and opioid consumption in the first 24
hours following surgery. We prospectively studied the effect of intravenous magnesium on rebound pain during ISA resolution
following open shoulder surgery.

Methods: Twenty patients having Latarjet reconstructions by a single surgeon were randomised to receive either normal saline
(S, n=10) or intravenous magnesium sulphate 50mg/kg (M, n=10) prior to induction. All patients received ISA (30ml 0.75%
ropivacaine, dexamethasone 50mcg/ml) followed by general anaesthesia. Pre-emptive multimodal analgesia, VAS scores were
recorded regularly to 24 hours post-operatively, and the duration of block recorded.

Results: In PACU all patients had a VAS score of 0 with effective block. ISA duration was 16.7hr (S) and 17.8 hr (M), p=0.49.
Rebound VAS was significantly less in the magnesium group, 4.0 (0.6) versus 6.2 (0.8), p=0.03. There was no difference in
opioid requirement for breakthrough pain (S 8.5mg, M 9.0mg, p=0.92. At 24 hours VAS scores were similar, S 4.7, M 3.3,
p=0.16. Patient satisfaction was high in both the Saline and Magnesium groups.

Conclusions: Patients receiving intravenous magnesium sulphate prior to induction experience less pain on ISA resolution,
with opioid requirement similar to control over 24 hours. High patient satisfaction indicates single-shot ISA is an acceptable
technique for open shoulder surgery.
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AHIGHER MASS INDEX INCREASES THE RISK OF SHOULDER ADHESIVE CAPSULITIS IN
YOUNG ADULTS: A NATIONWIDE COHORT STUDY

JKim', J.lee, E.-Yoon', B.Kim ", S. Son !
"Yeouido St.Mary's Hospital, The Catholic University of Korea, Seoul, SOUTH KOREA

Background: The effect of being overweight on the incidence of shoulder adhesive capsulitis (AC) is unclear. This study aimed
to investigate the association between overweight and shoulder AC by age using a large nationwide population-based cohort
in the Republic of Korea.

Methods: We analyzed clinical data for 3,517,066 individuals older than 20 years who had National Health Insurance Service
health checkups in 2009. Patients who visited a hospital or private clinic to treat shoulder pain at least three times in one year
and were assigned a diagnostic code for AC (ICD-10 code M750) were identified using claims data during a mean follow-up
duration of 8.3 years. Hazard ratios (HRs) and 95% confidence intervals (Cls) for AC were calculated using a Cox proportional
hazards model.

Results: The adjusted HR for ACin the <40 age group started to increase in the overweight and was associated with the severity
of obesity [BMI <18.5, 0.654 (0.613-0.697); BMI <23, 1; BMI <25; 1.272 (1.231-1.315), BMI <30; 1.322 (1.281-1.364),
BMI over 30; 1.332 (1.253-1.416)]. However, in the 40-64 and over 65 age groups, there was no significant increase in HR for
AC according to BMI. In a subgroup analysis based on a BMI of 23 and the presence of comorbidities, the adjusted HR for AC
was highest for overweight and the comorbidities diabetes [1.528 (1.508-1.549)] and dyslipidemia [1.212 (1.199-1.226)].

Conclusions: In people between 20 and 40 years old, a higher BMI increased the HR for AC. Overweight along with diabetes
or dyslipidemia significantly increased the risk of AC.
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IS MUSCLE CRAMPING A FUNCTIONAL LIMITATION AFTER EITHER BICEPS TENODESIS
ORTENOTOMY

R. Neviaser ', A. Neviaser ?
' George Washington University, Washington, Dc, USA
2 OrthoVirginia, Fairfax, Va, USA

Background: The most effective treatment for long head of biceps remains unsettled. Studies have used outcome scores,
including shoulder pain, to show tenodesis and tenotomy are comparable. Little attention has been directed at the functional
limitations of biceps muscle cramping. The purpose of this report is to compare the functional effects of cramping following
tenodesis and tenotomy.

Methods: Two hundred and two patients were reviewed (mean follow up of 14.2 years, range 5 to 20). There were 105 patients
in the tenodesis group and 97 in the tenotomy group (75 with surgical tenotomy, 22 with spontaneous rupture).

None had a full thickness ora high grade partial thickness rotator cuff tear. Each filled out the ASES Outcome Score pre-operatively
(except the spontaneous rupture group) and post operatively. Each was told that we were asking about the biceps muscle, not
the shoulder. These anatomic areas were specifically identified. Evaluation focused on pain and cramping in the biceps muscle
with resisted flexion/supination and a special VAS scale (Functional Limitation Score) was created. All surgical procedures were
identical except for tenodesis or tenotomy.

Results: For rupture patients, only the final ASES scores were calculted. For the tenodesis patients, the pre -operative scores
were total 51, pain 7.2, and ADL 16. Post-operative scores were 87/1.2/23.The tenotomy patients pre-operative ASES scores were
53/7.1/17. Post-operatively, scores improved to 85/1.6/22..

The final scores for the rupture patients were 75/6.7/17. Comparison of post-operative scores showed no statistically significant
difference among the three groups.

Mean post-operative VAS scale for functional impairment while doing activities requiring forceful supination/flexion were 1.6
for the tenodesis group. 5.8 for the tenotomy group, and 6.7 for the rupture group. Comparing tenodesis to tenotomy scores,
there was a statistically significant difference (P < 0.01). The difference between the tenodesis and rupture patients was also
significant (P< 0.01). The difference between the tenotomy and rupture groups was not statistically significant.

Conclusions: Despite shoulder outcome scores showing no difference between biceps tenodesis and tenotomy, when
specifically queried about functional limitation of biceps cramping, a significant difference between the two exists in longterm
follow-up.
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MID-TERM OUTCOMES OF PYROCARBON HUMERAL RESURFACING
HEMIARTHROPLASTY COMPARED TO METAL HUMERAL RESURFACING AND METAL
STEMMED HEMIARTHROPLASTY FOR OSTEOARTHRITIS IN YOUNG PATIENTS:
ANALYSIS FROM THE AU

A. Mcbride ', G. Hoy?, R. Page *, F. Taylor ', P Duke ', M. Ross '

" Brisbane Hand And Upper Limb Research Institute, Brishane, AUSTRALIA
2 Melbourne Orthopaedic Group, Melbourne, AUSTRALIA

3 Barwon Orthopaedics, Geelong, AUSTRALIA

Background: Humeral resurfacing hemiarthroplasty is a surgical option to treat shoulder arthritis. Potential benefits include
the preservation of proximal humerus bone stock and avoidance of loosening or wear of the glenoid components implanted
in total shoulder arthroplasty. Despite these potential benefits, improvement in survivorship has not been demonstrated from
joint registry or other studies at mid-term follow-up. This is due predominantly to glenoid erosion and pain that occurs when the
metal resurfaced head articulates with the native glenoid. The use of pyrocarbon as a resurfacing material has been proposed as
an alternative bearing surface thought to reduce glenoid erosion due to marked reduction in wear rates in vitro. This study aims
to compare the survivorship of shoulder hemi resurfacing utilising pyrolytic carbon to shoulder hemi resurfacing and stemmed
hemiarthroplasty using metallic heads.

Methods: Data from the Australian Orthopaedic Association National Joint Replacement Registry (AOANJRR) were analysed
forall patients aged <55 years who had undergone a primary shoulder replacement for osteoarthritis from 16 April 2004 to 31
December 2019.The outcome of shoulder procedures using pyrocarbon hemi resurfacing were compared to procedures using
metal hemi resurfacing and metal hemi stemmed arthroplasty. Reason for revision of each arthroplasty class was analysed. The
analyses were undertaken using Kaplan-Meier estimates of survivorship and hazard ratios (HR) from Cox proportional hazards
models.

Results: There were 393 primary shoulder procedures of which 163 were pyrocarbon hemi resurfacing, 163 were metal hemi
resurfacing and 67 metal stemmed hemiarthroplasties.

The CPR at 6 years was 8.9% for pyrocarbon hemi resurfacing 17.1% for metal hemi resurfacing and 17.5% for metal hemi
stemmed. Pyrocarbon hemi resurfacing had a statistically lower revision rate compared to other hemi resurfacing prostheses
(HR=0.41 (95% Cl1 0.18, 0.93), p=0.032). Pain, prosthesis fracture and infection were the key reasons for revision. In male
patient, pyrocarbon humeral resurfacing had a lower cumulative percent revision compared to metal stemmed hemiarthroplasty
(HR=0.32(95% C10.11,0.93), p=0.037).

Conclusions: Pyrocarbon humeral resurfacing arthroplasty had statistically lower revision rates at mid-term follow-up in
patients aged <55 years compared to other hemi resurfacing.
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REVISION OF LONG STEM TSA WITH STEMLESS-METAPHYSEAL IMPLANT - MID TO LONG
TERM RESULTS

0. Levy, C.Ambrosini’, I. Bachar-avnieli "3, P. Consigliere ', G. Sforza ', L. Natera ', A. Leonidou ">, G. Panagopoulos "
" Reading Shoulder Unit, Berkshire Independent Hospital, Reading, UNITED KINGDOM

2 Barzilai Medical Centre, Department of Orthopaedic Surgery, Ashkelon, ISRAEL

3 Ben-Gurion University, Faculty of Health Sciences, Beer-sheva, ISRAEL

*Granollers General Hospital, Granollers, Nr Barcelona, SPAIN

> Athens Medical Center, Athens, GREECE

Background: Traditionally, revision of stemmed arthroplasty necessitated the use of longer stem. In young patients,
preservation of bone stock is crucial for possible further future operations. The aim of the study was to assess the mid to long
term (2-12 years) clinical and radiological results of revisions of long stems Total shoulder arthroplasty (TSA) with stemless-
metaphyseal reverse TSA (1TSA).

Methods: Between 2010 and 2020, 10 patients (6M;4F) underwent revision arthroplasty from stemmed to stemless rTSA due
to pain and disfunction. The mean age at surgery was 66.6 + 12.2 years. The stemmed implants revised were from different
design and manufacturers (Biomet, Lima and Exactech). Patients were assessed clinically with the Constant score (CS), Subjective
Shoulder Value (SSV), Satisfaction and Radiologic assessment.

Results: Impaction with bone graft substitute was used in all cases to fill the void on the humeral side together with antibiotic
impregnated Calcium sulphate (Stimulan) beads, in suspicion of low-grade infection. The mean follow-up was 64 months (24
-144). Mean Constant score (CS) improved from 16.2 (4-35) to 72.1 (67-85), Age/sex adjusted CS from 20.4 to 98.5 (p<0.005).
The mean SSVincreased from 0.5/10 preoperatively to 9/10 in the last follow-up. All the patients showed improvements in pain
Range of motion and function.

The stemless implants showed solid fixation in the humerus without any lucent lines, loosening, subsidence or evidence of
stress shielding, with good new bone formation and filling of the intramedullary canal. In two patients, perforation of the
lateral cortex and implant tilt occurred in the first few weeks post operatively due to weak cortical bone. The implant settled and
remained stable in its new tilted position with conservative treatment, new bone was formed around the implants with solid
fixation.

Conclusions: Revision of a long-stemmed prosthesis with a stemless-metaphyseal one is feasible and a better option, if the
metaphyseal cortical envelope is preserved on removal of the stemmed implant. Good outcome is achieved with good fixation
of the stemless-Metaphyseal implant and preservation of bone stock.
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THE EFFECTS OF MENTAL HEALTH AND PAIN CATASTROPHIZING ON OPIOID
UTILIZATION AND PAIN CONTROL FOLLOWING TOTAL SHOULDER ARTHROPLASTY

A.Macfarlane ', B. Ritter?, J. Uffer?, L. Feng ', A. Schenk ', M.N. Haider ", T. Duquin '
" UBMD Orthopaedics and Sports Medicine, Buffalo, USA
2 Jacobs School of Medicine and Biomedical Sciences, SUNY at Buffalo, Buffalo, USA

Background: Prolonged opioid use isassociated with higher complicationsand worse patient-reported outcomesfollowing total
shoulder arthroplasty (TSA). Identified risk factors for prolonged postoperative use are limited to several medical comorbidities,
gender, and preoperative opioid use. In this study, we hypothesized that patient-reported mental health characteristics can help
to identify patients at risk of worse postoperative pain control, worse sleep, and higher opioid utilization following TSA.

Methods: Ninety-three consecutive patients were asked to fill out two mental health questionaries prior to undergoing TSA.
Following surgery, patients filled out a daily pain diary to track their daily pain, pain medication use, and quality and duration
of their sleep for 30-days. Preoperative opioid use and postoperative refill were determined by the New York Prescription
Monitoring Program (NYS-PMP). Mixed-model linear regressions were conducted. Significance was defined as p < 0.05.

Results: Postoperative opioid refill was associated with female gender, preoperative opioid therapy, higherinpatient opioid use,
and all mental health measures. Number of days using opioids postoperatively was associated with worse pain catastrophizing
(PCS) and somatization scores (PHQ-15). Preoperative opioid therapy was associated with worse somatizations scores, whereas
no opioids used after surgery was associated with more favorable somatization scores. Worse sleep quality and duration was
associated with less favorable PCS scores.

Conclusions: Greater mental health burden is associated with worse postoperative pain control and higher opioid utilization.
This is especially evident in the pain catastrophizing and somatization domains.
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TRENDS IN TOTAL SHOULDER ARTHROPLASTY DURING THE COVID-19 PANDEMIC

M. Megerian ', Y. Raji %, K. Smith 2, B. Maheshwer?, M. Chen ', R. Chen ?, R. Gillespie ?
' Case Western Reserve University School of Medicine, Cleveland, USA
2 Department of Orthopaedic Surgery, University Hospitals Cleveland Medical Center, Cleveland, USA

Background: The novel coronavirus (COVID-19) pandemic had a significant impact on surgical volume of total shoulder
arthroplasty (TSA) with a 55% decline during the second quarter of 2020. As restrictions eased, TSA volume recovered back to its
pre-pandemic baseline by Q3/Q4.The purpose of this study was (1) to compare the postoperative length of stay (LOS), discharge
disposition (DD), complications, ED utilization, hospital readmissions, and reoperations within 90 days following TSA before and
during the pandemic era and (2) to evaluate surgical trends of TSA induced by the pressures of the global pandemic.

Methods: All patients undergoing either primary anatomic or reverse TSA between January 2018 and December 2021 were
included. Procedures performed before March 11, 2020, were considered the "PRE" cohort while those after were considered
the "POST" cohort. The outcome measures included postoperative LOS, DD, complications, ED utilization, hospital readmissions,
and reoperations within 90-days following TSA. P < 0.05 was considered statistically significant.

Results: There were 227 and 96 patients in the PRE and POST groups, respectively. There were no differences in age (p=0.6),
gender (p=0.06), BMI (p=0.33), Elixhauser Comorbidity Index (p=0.8), TSA indication (p=0.65) or arthroplasty type (p=0.61)
between PRE and POST cohorts. During the pandemic, TSA was associated with more frequent same-day discharge (72% vs.
56%, p=0.002), and 38% of PRE patients had a LOS between 1-2 days as compared to 19% in the POST group. Ultimately,
there were no differences between PRE and POST cohorts in any complication or frequency of 30- or 90-day ED encounters,
readmissions, or reoperations (p>0.05 for all).

Conclusions: TSA during the pandemic was associated with more frequent same-day discharge without increasing the risk
for postoperative complications, ED encounters, readmissions, or reoperations up to 90-days. Though the COVID-19 pandemic
was the catalyst, these results were true between cohorts with similar medical comorbidities. Our results suggest that TSA, a
procedure historically associated with an inpatient stay, can safely be performed expeditiously in an outpatient setting without
increasing patient morbidity or mortality. Future studies should focus on developing predictive models for patient risk profiling
to determine the appropriate setting of TSA.
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EFFECT OF HUMERAL TRAY OFFSET ON CLINICAL OUTCOMES AND COMPUTED
TOMOGRAPHY PARAMETER IN REVERSE TOTAL SHOULDER ARTHROPLASTY

S.lee’,D.M.Kang ', S.H.Kim '
" Seoul National University Hospital, Seoul, SOUTH KOREA

Background: Despite the evolution of reverse total shoulder arthroplasty (RTSA), limitations in range of motion and strength
leading to limited increases in functional scores have been reported. This study was undertaken to determine the effects of
humeral tray lateralization.

Methods: A retrospective clinical study was performed on 35 patients who underwent RTSA with a single implant (Aequalis
Ascend™ Flex short stem (Tornier SAS-Wright Medical Inc®, Bloomington, MN, USA)) and a humeral tray offset of 1.5 mm from
July 2016 to November 2020 by a single surgeon. Patients were classified into two groups: an inferiorly positioned humeral
tray group resulting in humeral lateralization (the inferior group (n = 22)) and a superiorly positioned humeral tray group
resulting in distalization (the superior group (n =13)). Constant-Murley score, University of California-Los Angeles shoulder
scale, Simple Shoulder test, Activity scale, American Shoulder and Elbow Surgeon Shoulder score, and pain visual analogue
score were evaluated. Range of motion (ROM) for forward flexion and abduction was measured. Strengths of forward flexion,
internal rotation at 90° abduction, and external rotation at side (ER) were measured. Computed tomography (CT) was performed
postoperatively to measure the amount of humeral lateralization.

Results: Postoperative ER power was greater in the inferior group (32.39 N = 12.08 N) than in the superior group (23.77 N
+10.96 N; P = 0.043). Postoperative abduction ROM was also greater in the inferior group (158.18° + 18.36° vs. 128.08° +
34.97° P =0.011), and humeral tray center to greater tubercle distance was larger in this group (54.68 mm = 5.31 mm vs.
50.76 mm = 3.65 mm; P = 0.025).

Conclusions: Lateralization by inferior humeral tray positioning provided better results than distalization by superior humeral
tray positioning in RTSAin terms of ER strength and abduction ROM. RTSA with humeral lateralization appears to result in better
functional outcomes.
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HUMERAL MEDIAL CALCAR RESORPTION: AN ANALYSIS OF THREE DIFFERENT TOTAL
SHOULDER ARTHROPLASTY IMPLANT DESIGNS AT 1 YEAR

A.Vegas', S. Lewis ", D. Cannon?, J. Glener ', K. Mekkawy ', H. Rodriguez >, J. Levy *
"Holy Cross Orthopedic Institute, Fort Lauderdale, USA

2 University of Oklahoma - Department of Orthopedic Surgery, Oklahoma City, USA
3 Larkin Community Hospital - Department of Orthopedic Surgery, Miami, USA
*Paley Orthopedic and Spine Institute, West Boca, USA

Background: There is evidence that longer humeral stems in uncemented total shoulder arthroplasty (TSA) are associated
with high rates of stress shielding, as well as other radiographic changes. Severe loss of the calcar can be caused by many
pathologic processes, including stress shielding, debris-induced osteolysis, and undiagnosed infection. As such, a reduction in
the bony support of the implant, regardless of the cause, can increase the risk of aseptic loosening and periprosthetic fractures.
The purpose of this study is to determine whether implant length will affect 1) the severity of medial calcar resorption and 2)
the rate of medial calcar resorption.

Methods: A retrospective review was performed on TSA patients evaluating three different-sized humeral implants (stemless,
short, and standard) with a minimum of 1-year follow-up. Patients were matched based on both gender and age (+4 years),
resulting in 40 patients per cohort. Change in medial calcar resorption was evaluated and graded on a 4-point scale, from the
initial postoperative radiographs to those at 3 months, 6 months, and 12 months.

Results: The presence of medial calcar resorption demonstrated an overall rate of 73.3% at one year. At 3 months, the stemless
design saw presence of resorption in 20% of patients, while the short and standard designs showed resorption in 55% and
52.5%, respectively (p = 0.002). At 12 months, the stemless design demonstrated a rate of 65%, while both the short and
standard designs had a 77.5% rate of resorption (p = 0.345). The standard design demonstrated a difference in severity of
calcar resorption compared to the stemless design only at 3 months (p = 0.009), while the stemless design demonstrated lower
grades of resorption compared to the short design at all time points: 3, 6, and 12 months (p = 0.004, p = 0.003, p = 0.004).

Conclusions: Stemless implants have significantly lower early instances of medial calcar resorption. While resorption rates
progressed over time for all implants, rate of resorption for stemless implants remained slightly lower than the stemmed
implants at 1-year. Additionally, short stem designs show increased severity of resorption at 3-months, 6-months, and 12 months
when compared to stemless designs.
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3D PRE-OPERATIVE PLANNING SOFTWARE FOR SHOULDER ARTHROPLASTY: NOT AS
PRECISE AS WE WOULD LIKE

M.H. Lobao Goncalves ', P Abbasi?, B. Parks ?, A. Murthi 3

" Louisiana State University - Department of Orthopedic Surgery, Shreveport, USA

2 MedStar Union Memorial Hospital - STAT Laboratory, Baltimore, USA

3 MedStar Union Memorial Hospital- Department of Orthopedics and Sports Medicine - Division of Shoulder and Elbow Surgery,
Baltimore, USA

Background: Glenoid-component position is crucial for anatomic and reverse total-shoulder-arthroplasty outcomes.
Mal-positioning in either version or inclination may impact component fixation and stability. Three-dimensional computed
tomography (3D-CT) has supplanted axillary radiographs and standard 2-dimensional axial tomography images on pre-
operative planning. Software (BluePrintTM, Stryker) automatically measure version and inclination of glenoid, and reproduce
pre-operative plan using patient-specific-instrumentation. Although this software has shown good reproducibility in accuracy
studies, it has not yet been validated on fresh-frozen cadaveric model considered gold-standard for imaging research.

Methods: Transversal-observational study investigated accuracy of a 3D-CTscan-based pre-operative planning software
(BluePrintTM ) on measurements of glenoid version and inclination in fresh frozen cadavers. We hypothesized software
measurementsforglenoid version and inclination were over-estimated when compared to anatomic measurements. Six matched-
pairs-cadaveric-shoulders were CT-scanned according to specifications. Software automatically segmented axial-CTscan-images,
and determined glenoid version, inclination, and glenoid-best-fit-sphere-curvature-radius. After scanned cadaveric-shoulders
were dissected, analyzed for the presence of glenohumeral arthritis, and manually measured using a 3D-digitizer (MicroSbribe)
with 0.3mm-accuracy to access glenoid version and inclination. Scapular-plane based on two different techniques: three-points-
plane (glenoid center point, trigonum, and inferior angle of scapula), and best-fit-plane according to software specifications.
Glenoid plane based on two different techniques: three-point-plane (one point anterior and two posterior), and best-fit-sphere.
Outcomes: glenoid version, inclination, Walsh-classification, and best-fit-sphere-radius. Conditions: software (BluePrintTM), 3-D
manual measurement (best-fit-scapula-planes/best-it glenoid-sphere), and 2-D manual measurement (three-point-scapula-
plane and three-point-glenoid-plane). Statistics: one-way-repeated-measures-ANOVA with p<0.05.

Results: Mean glenoid-retroversion measured by software (9.2+2.4°) was 58% higher than 2D-manual-measurement
(5.8+2.3%p=0.006). Software compared to 3D-manual-measurement (8.2+2.3°) didn't presented significant different.
Superior-inclination on software and 2D-manual-measurement were similar (8.6 = 1.6° vs 7.5 = 0.9°). Best-fit-sphere-radius-
of-curvature on software (30.8+1.2mm) was similar to the 3D-manual-measurement (33.8+1.5mm). Walch B2/B3 specimens
presented increased version (16.2+4.3°) than Walch A(5.6=2.0°%p=0.025).

Conclusions: This study validated BluePrintTM planning-software measurements of glenoid version, inclination and best-fit
sphere-radius in an accurate real-time cadaveric model. The software presented tendency to overestimate retroversion in Walch
B2/B3 glenoids.
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PREDICTION OF POSTOPERATIVE LATERALIZATION AND DISTALIZATION AFTER
REVERSE SHOULDER ARTHROPLASTY

N. Matsumura ', R. Tsujisaka ', Y. Yoshida ', T. Niwa ', H. Kimura ', T. Suzuki ', K. Sato %, T Iwamoto ’
" Department of Orthopaedic Surgery, Keio University School of Medicine, Tokyo, JAPAN
2 Department of Sports Medicine, Keio University School of Medicine, Tokyo, JAPAN

Background: The original concept of reverse shoulder arthroplasty (RSA) was to function the deltoid muscles efficiently by
moving the humerus inferiorly and medially. Although the humeral position will change after RSA, the appropriate values
of lateralization and distalization remained unclear. Excessive medialization is known to be detrimental to a limited range of
rotation and scapular notch formation, while too much lateralization and distalization may result in overstuffing. The purpose of
this study was to investigate the changes in the humeral position associated with RSA.

Methods: We prospectively included 200 shoulders from 100 healthy adults aged from 30 to 60 years (mean age 41.0 years)
in this study. Computed tomography (CT)imaging of both shoulders was taken in the standing position using a newly developed
upright CT scanner. The obtained image data were analyzed on MyShoulder software (Medacta Corporate) to simulate RSA. The
distance of medialization and distalization compared with the anatomical position was measured when various glenosphere
optionswould be placed. Correlation and regression analysis between their heightand predicted humeral position was assessed.

Results: With a simulation of RSA using a 36-mm glenosphere, the humerus moved 3.0+2.4mm medially and 28.4+2.8mm
distally compared to the original position.Their respective height was positively correlated both with postoperative medialization
(R=0.478,P<0.001) and distalization (R=0.396, P<0.001). The predictive equation for postoperative medialization (mm) was
"[0.116 x height (cm)] + 16.11" and that for postoperative distalization (mm) was “[0.111 x height (cm)] + 10.22". When 39-
mm and 42-mm glenosphere was selected, the humeral position was significantly lateralized and distalized compared with the
36-mm glenosphere. In small-stature volunteers, the humerus will be more lateralized than their original position, which might
cause overstuffing (10% with the 36-mm sphere, 20% with the 39-mm sphere, and 34% with the 42-mm sphere).

Conclusions: The present study indicated that the humeral position after RSA can be predicted by patients’ height. With
the concept of global lateralization, we can calculate the values of postoperative lateralization of different RSA implants. We
believe thatan appropriate selection of implants and size variations would be helpful for good clinical results and for preventing
complications after RSA.
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BIOMECHANICAL AND HISTOLOGICAL COMPARISON OF INTRATUNNEL REPAIR AND
ANATOMICAL PRIMARY REPAIR RESULTS IN CHRONIC ROTATOR CUFF TEARS: ANIMAL
MODEL

M. Agir ', M. Kapicioglu ?, A. Pulatkan ?, S.E. Bozdag 3, F. Yamak ®, A.N. Toksoz Yildirim *, K. Bilsel ?

" Hitit University Erol Olcok Education and Research Hospital, Departmen of Orthopedy, Corum, TURKEY
2 Bezmialem Foundation University, Department of Orthopedy, Istanbul, TURKEY

3 Istanbul Technical University, Department of Machine Engineering, Istanbul, TURKEY

*Istanbul Suleyman Yalcin City Hospital, Department of Pathology, Istanbul, TURKEY

Background: Primary repair in chronic full-thickness rotator cuff tears is still an established and advanced technique as
treatment of choice. However, according to the size of the tear, re-rupture rates reach 90%. In the classical primary repair of
rotator cuff tears, there is no healing in the bone and there is a poor healing potential on the foot-print surface. Re-ruptures
mostly occur in the tendon-bone junction area.

Methods: 72 shoulder joints of 36 New Zealand rabbits were used. 72 shoulder was dissected from the surrounding tissue
to tendon attachment site and subscapularis tendon was cut in full thickness. It was waited for 2 months by wrapping the
tendon with a penrose drain in order to prevent the tendon stump from sticking to the surrounding tissues. After 2 months,
left shoulders were primarily repaired to anatomic insertion with 2.0 PDS sutures. Right shoulders was repaired with 2.0 PDS
sutures inside the bone tunnel to the tuberculum minus. 12 rabbits (left shoulders: Group I, right shoulders: Group II) were
sacrificed in each group at 4., 8. and 12. weeks. 6 rabbits had used for biomechanically and 6 rabbits had used for histologically
at every sacrification.

Results: Failure Load (Newton) was 133(95-142) in Group-1, 123(93-137) in Group-2 at 4 weeks, 106(91-122) in Group-1,
98(84-118)in Group-2 at 8 weeks, 100(64-130) in Group-1,112(93-121) in Group-2 at 12th week. No significant difference was
found between the groups in failure load. In histological examination, tendon maturity score was recorded 17 (12-23) at week
4,19 (16-21) at week 8, and 25 (24-27) at week 12 in Group-I. In Group-Il, it was recorded as 18 (18-21) in the 4th week, 18
(17-20) in the 8th week, 21(16-22) in the 12th week. In the 12th week sacrification group, the tendon maturity score in Group-|
was found to be significantly higher than in Group-Il (p=0.004).

Conclusions: There was no difference between the primary anatomic repair and intratunnel repair in terms of strength and
durability of the tendon. Both groups showed healing in the tendons in the 4th week, therefore no biomechanical superiority
was detected at the 8th and 12th weeks.
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DYSFUNCTIONAL SUBSCAPULARIS REDUCES THE POSTERIOR GLENOHUMERAL JOINT
STABILITY

H. Mahmud’, L. Modenese "2, Y. Huang 3, D. Ackland 3, P. Reilly ', R. Emery ', A.A. Amis ', U. N. Hansen '
"Imperial College London, London, UNITED KINGDOM

2 University of New South Wales, Sydney, AUSTRALIA

3 University of Melbourne, Melbourne, AUSTRALIA

Background: Conventional shoulderarthroplasty via deltopectoral approach caused subscapularis dysfunctions in up to 67% of
patients. Dysfunctional subscapularis disrupts the glenohumeral joint force couple and was associated with posterior instability
based on the abnormally smaller muscle cross-sectional area. However, a better understanding of the biomechanics would
corroborate the need for a more appropriate surgical planning that avoids violating the rotator cuff, such as the rotator interval
approach and the internervous posterior approach. Therefore, this study aimed to evaluate the joint stability in a subscapularis-
deficient shoulder by assessing the joint forces for selected activities of daily living.

Methods: A musculoskeletal shoulder model was used to compute the muscle forces and the glenohumeral joint forces of a
male subject(33-year-old, 68.5kg, 1.8m) during combing, eating, and washing the opposite axilla. The subscapularis dysfunction
was simulated by removing the muscle from the model to represent the worst-case scenario. The normal and pathological
biomechanics were compared.

Results: Washing produced the highest subscapularis force of 173N (vs 59N combing and 23N eating) in the normal shoulder.
When simulating a subscapularis-deficient shoulder, washing accordingly resulted in the greatest force changes in the other
25 muscles to compensate for the loss of the subscapularis, whereas combing and eating had smaller to negligible changes.
The loss of the subscapularis dramatically increased the maximum posterior shear force for washing by 90% while combing and
eating had negligible changes. The subscapularis-deficient shoulder increased the posterior shear-to-compressive force ratio for
only washing by 39% and increased the superior force ratio for only combing by 9%. The increased shear-to-compressive force
ratio shifted the net glenohumeral joint force further from the glenoid centre and towards the rim, adversely reducing the joint
stability. Thus, a larger and more eccentric posterior joint translation would be expected.

Conclusions: Our findings suggest that a dysfunctional subscapularis can induce posterior glenohumeral joint instability,
particularly for activities initiated by the subscapularis. Careful considerations are needed during shoulder arthroplasty that
would minimise or avoid violating the subscapularis to maintain long-term joint stability. Further investigations on simulating
more internally rotating activities can provide a strong basis for the importance of subscapularis on joint stability.

141



FP.18.03

SUPERIOR CAPSULAR RECONSTRUCTION AND LOWER TRAPEZIUS TRANSFER BOTH
PROVIDE GOOD OUTCOMES IN PROPERLY SELECTED PATIENTS WITH IRREPARABLE
ROTATOR CUFF TEARS

E. Marigi ", J. Jackowski ', M. Elahi ", J. Barlow ', M. Morrey ', C. Camp ', J. Sanchez-sotelo '
" Mayo Clinic Department of Orthopedic Surgery, Rochester, USA

Background: Superior capsular reconstruction (SCR) and lower trapezius tendon transfer (LTT) have been proposed as effective
treatment options for irreparable rotator cuff tears (IRCT) with limited comparative data. The purpose of this study was to assess
the clinical, radiographic, and postoperative outcomes of SCR and LTT for posterosuperior IRCTs.

Methods: Over a 6-year period (2015 - 2021), 32 SCRs and 72 LTTs performed for IRCTs at a single institution were identified.
Exclusions consisted of patients with an irreparable subscapularis tear, hamada grade greater than or equal to 4, and neurologic
pathology of the shoulder. Outcomes collected included the visual analog scale (VAS), range of motion (ROM), American Shoulder
and Elbow Surgeons Standardized Shoulder Assessment Form (ASES), Single Assessment Numerical Evaluation (SANE), and
Quick Disabilities of the Arm, Shoulder, and Hand (QuickDASH) scores.

Results: Preoperatively, the LTT group had a worse teres minor fatty infiltration (0.3 vs. 1.1; P = .009), global fatty infiltration
index (1.5 vs. 1.9; P = .035), and more common presence of an external rotation (ER) lag sign (15.6% vs. 48.6%; P < .001). At
a mean follow-up of 2.9 + 1.3 years no cohort differences were observed in ASES (P = .513), SANE (P = .732) or QuickDASH
scores (P = .407). Postoperatively, the SCR group had a lower VAS (0.3 vs. 1.1; P = .017), higher forward elevation (FE) (156° vs.
143° P = .004), FE strength (4.8 vs. 4.5; P = .005), and a greater magnitude of improvement in VAS (6.8 vs. 5.1; P = .009), FE
(56°vs.31° P =.004), and FE strength (1.0 vs. 0.4; P < .001). The LTT cohort had a better improvement in ER (17°vs. 29°%; P =
.026).There were no statistical differences in complications (9.4% vs. 12.5%; P = .645), reoperations (3.1% vs. 10%; P = .231),
or survivorship free of reoperation (P = .240), between SCRs and LTTs.

Conclusions: With adequate selection criteria, both SCR and LTT provided satisfactory clinical outcomes for posterosuperior
IRCTs at 3 years.
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ULTRASOUND-GUIDED SUPRASCAPULAR NERVE BLOCK FOR POSTOPERATIVE PAIN
CONTROL OF ROTATOR CUFF REPAIR: PROXIMAL VS DISTAL APPROACH

LLim' J. Lee'
" Nowon Eulji Medical Center, Eulji University, Seoul, SOUTH KOREA

Background: The proximal approach of ultrasound-guided suprascapular nerve block has been recently introduced in treating
shoulder pain and is known to improve nerve visualization and injection accuracy, compared with the conventional distal
approach. The purpose of this study was to evaluate the effectiveness of US-guided SSNB using proximal approach compared to
those of distal approach in postoperative pain control after arthroscopic rotator cuff repair.

Methods: This was a prospective randomized controlled trial of 54 patients who underwent arthroscopic rotator cuff repair.
Patients were randomly assigned to either US-guided SSNB using proximal approach (N=27, proximal group) or distal approach
(N=27, distal group). Outcome measures included visual analogue scale (VAS) for pain, and opioid consumption measured by
morphine milligram equivalent (MME) at different time points (postoperative day 0, 1 and 2).

Results: There were no difference in demographic data, preoperative clinical scores and surgical procedures between groups.
Postoperatively, there was no significant difference in VAS at each postoperative time point between groups (all p>0.05). Pain
VAS trends across day 0, 1 and 2 were also similar between groups. However, the opioid consumption at day 1 was significantly
lowerin proximal group than in distal group (43.2%26.4 versus 64.3=16.7, MME, p=0.001). The repeated-measures of analysis
of variance test also showed significantly lower level of MME trends over time between groups (p=0.011).

Conclusions: The proximal approach of US-guided SSNB provided effective postoperative pain control, comparable to the
distal approach, while reducing opioid consumption after arthroscopic rotator cuff repair.
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MISSED STATIN THERAPY AND 10-YEAR ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE RISK SCORE ARE RELATED TO A HIGH RISK OF RETEAR AFTER ARTHROSCOPIC
ROTATOR CUFF REPAIR

S.lee’, I. Park? J.Ahn?,S. Shin 2
" Seoul Medical Center, Seoul, SOUTH KOREA
2 Ewha Womans University Seoul Hospital, Seoul, SOUTH KOREA

Background: There is no practical consensus on managing cholesterol in patients with rotator cuff repair despite hyperlipidemia
and statin therapy being well-known factors in rotator cuff healing. The 10-year atherosclerotic cardiovascular disease (ASCVD)
risk score is a commonly used guideline to determine statin administration for hyperlipidemia. The purpose of this study is to
compare clinical and structural outcomes among patients who do not need statin therapy, who are on statin therapy, and who
did not adhere to statin therapy and to identify the association between 10-year ASCVD risk score and rotator cuff retear.

Methods: This study enrolled 182 consecutive patients with a full-thickness rotator cuff tear who underwent arthroscopic
repair. Based on the patients' statin administration history, patients were divided into three groups: those who do not need
statin therapy (group 1), those taking statins (group I1), and those who have not adhered to statin therapy (group I1l). An MRI was
performed to evaluate cuff integrity six months postoperatively. Radiographic and intraoperative factors related to cuff healing
were analyzed.

Results: There were 78 patients included in group |, 66 patients in group I, and 38 patients in group lll. The 10-year ASCVD
risk score was significantly lower in group | than in the other two groups (group 1, 7.5%+4.8%; group II, 14.6%=8.6%; and
group I1l, 17.8%=8.2%; P<0.001). Shoulder pain and function were significantly improved in all 3 groups postoperatively.
However, retears occurred significantly more frequently in group Il than in the other two groups (group I, 12.8%; group I,
13.6%; and group 1, 36.8%; P=0.003). In the logistic regression analysis, missed statin therapy, 10-year ASCVD risk score, and
fatty infiltration of infraspinatus were the independent factors related to retear. The cut-off value for 10-year ASCVD risk score was
11.85%, with a sensitivity of 0.75 and a specificity of 0.62, respectively.

Conclusions: Patients who missed statin therapy showed a higher retear rate than patients taking a statin or who did not
need statin therapy. Missed statin therapy, 10-year ASCVD risk score, and fatty infiltration of infraspinatus were the independent
factors associated with retear.

144



FP.18.06

UNSUPERVISED MACHINE LEARNING TO IDENTIFY CLINICALLY MEANINGFUL
SUBGROUPS IN PATIENTS UNDERGOING ARTHROSCOPIC ROTATOR CUFF REPAIR

Y.Lu', E. Berlinberg % H. Patel >, M. Rice *, V. Gamsarian *, V. Mirle *, M. Hevesi “, A. Yanke * B. Cole %, N. Verma * B. Forsythe *,
V. La Banca '

" Mayo Clinic, Rochester, USA

2NYU Langone Health, New York, USA

3 Rutgers Health University Hosptital, New Jersey, USA

*Midwest Orthopaedics at Rush University, Chicago, USA

Background: Rotator cuff tears are estimated to affect 20.7% of the population, with the prevalence increasing with age.
Clinically significant outcomes (CSOs) of arthroscopic rotator cuff repair (ARCR) can be measured in part with patient reported
outcomes. This study aims to determine predictors of achieving CSO thresholds following elective ARCR by utilizing machine
learning (UML).

Methods: A retrospective case-cohort analysis of a prospectively collected database was performed to identify patients
who underwent elective ARCR from 2017-2018. Tear dimensions were measured on MRI utilizing a validated technique.
CSO achievements on three validated standardized assessments (ASES, SANE, CMS) at 2-years follow-up were calculated. An
unsupervised forest algorithm was utilized to partition patients into optimal and suboptimal CSO achievement subgroups and
subsequently internally validate partitioning. This data, along with a total of 30 demographic, clinical, and preoperative PROs
were assessed for prognostic value through a stepwise multivariable logistic regression.

Results: A total of 346 patients were eligible for inclusion and followed for an average of 3.8 (range: 2.0 - 6.2) years. The
random forest algorithm arrived at an optimal partition with 176 patients and 157 patients in the optimal and suboptimal
achievement subgroups, respectively. The two subgroups differed significantly (P<=0.004) in the likelihood of achievement of
all CSOs. Stepwise multivariable logistic regression identified an increase of T mm in tear size in the sagittal dimension to predict
a 10% increase in the probability of suboptimal achievement. Additional, additive risk factors for suboptimal CSO achievement
included increased preoperative CMS score (OR: 1.11, 95% Cl: 1.04-1.18, P<0.001), increasing number of tendons involved
(OR: 14.07, 95% Cl: 4.5-44.02, P<0.001) and subscapularis involvement (OR: 8.67, 95% Cl: 2.45-30.71, P=0.01). Protective
factors included performance of a subpectoral biceps tenodesis compared to biceps tenotomy (OR: 0.26, 95% Cl: 0.05-0.92,
P=0.03).

Conclusions: Clinically meaningful subgroups were uncovered using machine learning in patients undergoing ARCR. Tear size,
number of tendons involved, and subscapularis involvement were highly significant and additive predictors of suboptimal CSO
achievement. Treatment of concurrent biceps pathology with tenodesis confers 74% increased likelihood of CSO achievement
vs. tenotomy.
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SOCIAL DETERMINANTS OF HEALTH INFLUENCE CLINICAL OUTCOMES OF PATIENTS
UNDERGOING ROTATOR CUFF REPAIR: A SYSTEMATIC REVIEW

K. Mandalia ', A. Ames ', J. Parzick ?, K. Ives 2, G. Ross ', S. Shah !
" New England Baptist Hospital, Boston, USA
2New England Shoulder and Elbow Center, Boston, USA

Background: Social determinants of health (SDOH) are the collection of environmental, institutional and intrinsic conditions
that may bias access to, and utilization of, healthcare across an individual's lifetime. The effects of SDOH are associated with
disparities in outcomes after hip and knee arthroplasty, but its impact on rotator cuff repair (RCR) is poorly understood. This
study aimed to investigate the influences SDOH have on accessing appropriate orthopaedic treatment, as well as its effects on
outcomes following RCR.

Methods: This systematic review was performed in adherence to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses and the Cochrane Collaboration. A search of PubMed, Cochrane Library, and Embase from inception until March
2022 was conducted to identify studies reporting at least one SDOH and its effect on healthcare access, clinical outcomes,
or patient-reported outcomes following RCR. The search term was created with reference to the PROGRESS-Plus framework.
Methodological quality of included studies was appraised using the Newcastle-Ottawa Scale for non-randomized studies, and
the Cochrane Risk of Bias Tool for randomized studies.

Results: Thirty-two studies (level I-IV evidence) from 18 journals across 7 countries, published between 1999 and 2022,
met inclusion criteria, including 102,372 patients, 669 physical therapy (PT) clinics, and 71 orthopaedic surgery practices.
Multivariate analysis revealed female gender, labor-intensive occupation and workers' compensation claims, comorbidities,
tobacco use, federally-subsidized insurance, lower education level, racial/ethnic minority status, low-income place of residence
and low-volume surgery regions, unemployment, and preoperative narcotic use contribute to delays in access to healthcare
and/or more severe disease state upon presentation. Patients with federally-subsidized insurance and black race patients had
significantly worse postoperative clinical and patient-reported outcomes; black patients also experienced more pain following
RCR. Additionally, a lower education level was shown to be an independent predictor of poor surgical and patient-reported
outcomes.

Conclusions: The impediments created by SDOH lead to worse clinical and patient-reported outcomes following RCR
including increased risk of postoperative complications, failed repair, higher rates of revision surgery, and decreased ability to
return to work. Orthopaedic surgeons, policy makers, and insurers should be aware of the aforementioned SDOH as markers for
characteristics that may predispose to inferior outcomes following RCR.
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IMPACT OF FATTY INFILTRATION OF THE INFRASPINATUS ON THE OUTCOMES AND
GRAFT FAILURE AFTER ARTHROSCOPIC SUPERIOR CAPSULE RECONSTRUCTION FOR
IRREPARABLE POSTEROSUPERIOR ROTATOR CUFF TEARS

R.Seung-min ', H.Ben', I. Jeon’, J. Lee '
' Asan Medical Center, Seoul, SOUTH KOREA

Background: Superior capsule reconstruction (SCR) was developed as an alternative treatment for irreparable rotator cuff
tears to restore superior stability of the glenohumeral joint. Although fatty infiltration (FI) of the rotator cuff muscle, especially
the infraspinatus (IST), has been implicated as a predictor of the outcome and repair integrity after rotator cuff repair surgery, it
has not been fully investigated in cases of SCR. This study to evaluate the impact of Fl of the IST on the clinical and radiological
outcomes after SCR.

Methods: Fifty-five consecutive patients with irreparable posterosuperior rotator cuff tears who underwent SCR between
January 2013 and August 2020 were included retrospectively. Preoperative and postoperative clinical and radiological findings
(median follow-up more than 2 years), including magnetic resonance imaging (MRI) results, were thoroughly reviewed. The
patients were divided into two groups: group 1 with mild Fl of the IST (Goutallier grades 0-2) and group 2 with severe Fl of the
IST(Goutallier grades 3, 4). The American Shoulder and Elbow Surgeons Score, Constant score, visual analog scale score for pain,
and range of motion were evaluated. Acromiohumeral distance and rotator cuff tear arthropathy using Hamada classification
were assessed on plain radiographs. Postoperative graft integrity was evaluated by MRI. Graft failure was defined by complete
discontinuity. Univariate and multivariable logistic regression analyses were performed to evaluate clinical and radiological
findings that might be associated with successful SCR.

Results: Clinical and radiological outcomes significantly improved after SCR. Graft failure was noted in 15 (27.3%) patients and
was more frequent in group 2 than in group 1(14.3% vs. 50%; P=0.004). Univariate analysis indicated a significant association
with graft failure after SCR for group 2 (odds ratio [OR], 6.00; 95% confidence interval [Cl], 1.65-21.80; P=0.006). Multivariable
analysis indicated that Fl of the IST was the only factor associated with graft failure (OR, 6.37; 95% Cl, 1.62-24.90; P=0.008).

Conclusions: Severe Fl of the ISTis a factor indicating a poor prognosis for graft integrity after SCR. Preoperative evaluation of
fatty infiltration in the rotator cuff can predict postoperative outcomes and may help guide therapeutic options.
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DEVELOPMENT OF A CORE OUTCOME SET FOR LATERAL ELBOW TENDINOPATHY USING
BEST AVAILABLE EVIDENCE AND AN INTERNATIONAL CONSENSUS PROCESS.

M. Bateman ', J. Evans 2, V. Vuvan 3, V. Jones %, A. Watts °, J. Phadnis ¢, L. Bisset’, B. Vicenzino ®
" University Hospitals of Derby & Burton NHS Foundation Trust, Derby, UNITED KINGDOM

2 Royal Devon and Exeter NHS Foundation Trust, Exeter, UNITED KINGDOM

3 University of Queensland, Brisbane, AUSTRALIA

* Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UNITED KINGDOM

5 Wrightington, Wigan and Leigh NHS Foundation Trust, Wrightington, UNITED KINGDOM

6 University Hospitals Sussex NHS Foundation Trust, Brighton, UNITED KINGDOM

7 Griffith University, Gold Coast, AUSTRALIA

Background: Core Outcome Sets (COSs) are recommended for research and clinical practice to facilitate comparison and meta-
analysis of results. Whilst there is agreement on the core domains that should be assessed in studies related to tendinopathy,
there is no agreed COS for Lateral Elbow Tendinopathy (LET). We aimed to develop a COS for LET (COS-LET) and to provide
guidance for outcome evaluation in future research and clinical practice.

Methods: We implemented a multi-stage mixed-methods design combining two systematic reviews, domain-mapping of
outcome measurement instruments to the core domains of tendinopathy, psychometric analysis of the instruments identified
using the EMPRO scoring system, two patient focus groups and a Delphi study incorporating two surveys and an international
consensus meeting. Following the OMERACT guidelines, we used a 70% threshold for consensus. We gained ethical approval
from the University of Queensland research ethics committee (reference 2020001340) and registered the protocol with the
COMET database (reference 1497).

Results: 38 clinicians/researchers and 9 patients participated. After reviewing 256 full-text papers, 60 outcome measurement
instruments were identified and assessed for inclusion. We only included studies in the English language. The only instrument
that was recommended for the COS-LET was the Patient Rated Tennis Elbow Evaluation (PRTEE) for the disability domain. For
the other domains, we agreed to use the following interim measures: the PRTEE function sub-scale for the function domain;
PRTEE pain sub-scale items 1,4 and 5 for the pain over a specified time domain; pain-free grip strength for the physical function
capacity domain; a numerical rating scale measuring pain on gripping for the pain on activity/loading domain; and time off
work for the participation in life activities domain. No recommendations could be made for the quality-of-life, patient rating of
condition and psychological factors domains.

Conclusions: The COS-LET comprises the PRTEE for the disability domain. Interim-use recommendations include PRTEE
items, time off work, pain-free grip strength and a numerical rating scale measuring pain on gripping. These measurement
instruments should be used in all future studies related to LET. Further work is required to validate the interim measures and
develop suitable measures to capture the other domains.
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RADIOSTEREOMETRIC ANALYSIS OF TENDON MIGRATION FOLLOWING
ARTHROSCOPIC AND MINI-OPEN BICEPS TENODESIS: INTERFERENCE SCREW
CONFERS GREATER CONSTRUCT STABILITY THAN ALL-SUTURE SUTURE ANCHOR
FIXATION

B. Forsythe ', E. Berlinberg %, H. Patel *, E. Forlenza ', V. Gamsarian ', V. Mirle ', K. Okoroha *, B. Williams ', A. Yanke ", B. Cole
N.Verma', G.Nicholson’

" Midwest Orthopaedics at Rush University, Chicago, USA

2NYU Lagone, New York City, USA

3 Rutgers Health University Hospital, Newark, USA

*Mayo Clinic, Rochester, USA

Background: To quantify the postoperative migration of the BT construct between arthroscopic suprapectoral (ASPBT) and
open subpectoral (OSPBT) techniques via interference screw (IS) or all-suture anchor with a single suture (SSSA) fixation with
radiostereometric analysis (RSA).

Methods: Distal migration of the biceps tendon following OSPBT with a Polyetheretherketone (PEEK) IS, OSPBT with one SSSA,
ASPBT with PEEK IS, and ASPBT with two SSSAs was measured prospectively. Patients with symptomatic biceps tendinopathy
and preoperative Patient-Reported Outcome Measures (PROMs) including CMS, SANE, or PROMIS-UE scores were included. A
tantalum bead was sutured on the proximal end of the long head biceps tendon before fixation. AP radiographs were performed
immediately postoperatively, 1 week, and 3 months. Bead migration was measured, and PROMs were compared.

Results: Of 115 patients, 94 were available for final follow-up (82%). Average age was 52.1+10.5 years, and BMI was 30.8+5.4
kg/m2. There was no difference in tendon migration between OSPBT and ASPBT performed with an IS (P=0.70). OSPBT
performed with one SSSA (21.70 mm) demonstrated significantly greater migration than ASPBT with IS (4.31mm, P<0.001)
and OSPBT with IS (5.04 mm, P<0.001).Three patients (9.4%) who had OSPBT with one SSSA and one who had ASPBT with two
SSSAs (3.8%), developed a Popeye deformity; none occurred in the IS groups. Mean 12-week bead migration in patients with
versus without Popeye deformity was 60.8 mm and 11.2 mm, respectively (P<0.0001). PROMs did not differ at final follow-up.

Conclusions: ASPBT and OSPBT with IS fixation demonstrated the least tendon migration, while OSPBT with one SSSA yielded
the most. Compared to IS, fixation with one, but not two, SSSAs resulted in significantly greater migration. Average bead
migration following a Popeye deformity was 6.1cm. To minimize migration when using SSSAs, at least 2 sutures should be used
with an interlocking pattern within the tendon.
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RADIOLOGIC EVALUATION AND CLINICAL EFFECT OF CALCIFICATION IN MEDIAL
EPICONDYLITIS

H.lee ', Y.Shin
"VHS Medical Center - Department of Orthopedic Surgery, Seoul, SOUTH KOREA

Background: Although most radiologic findings of medial epicondylitis (ME) are normal, up to 25% show calcification,
and little is known about the clinical relevance of soft-tissue calcification in ME. The purposes of this study were to reveal the
characteristics of calcification in ME and to identify their clinical relevance.

Methods: This study included 187 patients (222 elbows) with a diagnosis of ME. We classified calcification according to its
anatomic location and further evaluated its distribution. Logistic regression analysis was performed to calculate the odds ratios
and 95% confidence intervals for possible factors that may affect calcification in ME: age, sex, laterality, hand dominance, visual
analog scale (VAS) pain score, Mayo Elbow Performance Score, symptom duration, history of steroid injection, number of steroid
injections, concomitant ulnar neuropathy, and treatment method in terms of conservative treatment or surgery.

Results: Of a total of 222 elbows, 53% (118 of 222 elbows) showed calcification in radiologic findings. The VAS pain score,
the number of steroid injections, and concomitant ulnar neuropathy were significantly associated with calcification in ME.
Calcification was most commonly identified at the anatomic insertion site of the common flexor tendon (33%), followed by the
pronator teres (18%)

and the medial collateral ligament (10%). Of the total cases of calcification, 45% were distributed at multiple sites, and age was
strongly associated with multiple-site distribution.

Conclusions: Calcification in ME was more commonly identified than previously reported and was distributed over a relatively
broad area. Calcification was associated with a higher VAS pain score, a history of steroid injection, and combined ulnar
neuropathy. The anatomic insertion site of the common flexor tendon most commonly showed calcification, and age was a
strong indicator of a broad distribution of calcification.
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LATERAL EPICONDYL FRICTION SYNDROM: A NEW CLINICAL ENTITY

V.D.L Dieter", D. Andreas "2
' Jan Yperman Hospital, leper, BELGIUM
2 University Hospital Gent, Gent, BELGIUM

Background: Lateral epicondylitis is the most frequent cause of lateral elbow pain. We describe a separate clinical entity that
resembles lateral epicondylitis, but which is not actually a tendon problem, rather a friction - compression problem at the lateral
epicondyle, similar to lliotibial Band Friction Syndrom at the knee.

Methods: We document the clinical, radiological and intra-operative presentation of a group of patients with what we call
lateral epicondyle friction syndrome. Clinically these patients present with lateral elbow pain, exacerbated by physical activity.
There is a prominent lateral epicondyle, typically not covered by subcutaneous fat tissue, and the patients experience pain on
compression of the lateral epicondyle, not or less on the ECRB insertion. Our patients had normal X-rays, no signs of arthritis or
calcification at the lateral epicondyle. Ultrasound showed aspecific tendinosis, no tear of extensor tendon insertion. On surgical
exploration, through a standard lateral incision over the lateral epicondyle and ECRB insertion, we found a superficial fascia
covering the lateral epicondyle and the extensor tendons insertion. After opening this fascia we found inflammatory changes on
the lateral epicondyle itself. We performed a wide excision of this fascia and checked in flexion and extension that there would
be no more catching of this fascia on the epicondyle. ECRB insertion was left untouched. After that we closed subcutaneously
and the skin. Patient was given an elbow cast for a short period ( max 2 weeks ), then fysiotherapy started.

Results: We found no complications following this procedure in a small group of patients. Mean time of recovery is shorter or
similar as for lateral release of ECRB insertion.

Conclusions: We presenta new clinical entity which we call lateral epicondyle friction syndrome. It mimics lateral epicondylitis,
but can be differentiated by compression pain on the lateral epicondyle itself and not on ECRB insertion. Surgical treatment
should consist of releasing the fascia overlying the lateral epicondyle. We believe this friction-compression problem can be
present separately or in combination with lateral epicondylitis.
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EVALUATION OF ARTHROSCOPIC MANAGEMENT OF TENNIS ELBOW; EMPHASIS ON
RESECTION OF RADIO-CAPITELLAR CAPSULAR COMPLEX (RCCC)

M.M. Kotb '
" Assiut University Hospital, Assiut, EGYPT

Background: Since the early description of tennis elbow, there has been controversy regarding the pathogenesis and treatment
of lateral epicondylitis.[. Nonoperative measures such as physiotherapy or steroid injection usually are successful, although the
recovery period may be prolonged. In some studies, the percentage of failed conservative management is up to 25%.

Methods: A retrospectivel study reviewed 20 consecutive patients in whom arthroscopic lateral epicondylitis procedures were
done.There were 9 men and 3 women with an average age of 38 years (range, 30-53 years). They were 15 right elbow affections,
and 5 left side. All patients had a trial of conservative treatment for at least 6 months (range, 6-12 months).

Results: Arthroscopic evaluation showed type Il lesions in 15 patients, Type | in four patients, and type Il in one patient. There
was no correlation between the result and the three different types of the lesions. The average time for return to work was 7 days
(range, 1-21 days). No patients were receiving workers' compensation.

Conclusions: Arthroscopic release in patients with radial epicondylitis is a reproducible method with a marked postoperative
increase in function within a short rehabilitation period. In this study, the presence of a dense radiocapitellar capsular complex
impinging on or in the radiocapitellar joint, found in majority of our patients, were resected arthroscopicaly with good results.
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CORRELATIONS OF MAGNETIC RESONANCE IMAGING CLASSIFICATIONS WITH
PREOPERATIVE FUNCTIONS AMONG PATIENTS WITH REFRACTORY LATERAL
EPICONDYLITIS

Y.lu',Z Meng'
" Beijing Ji Shui Tan Hospital, Beijing, CHINA

Background: For refractory lateral epicondylitis (LE) patients, MRI has been wildly used to assess the severity of the tendon
lesions. This study is to evaluate the correlations between three magnetic resonance imaging (MRI) classifications and
preoperative function in LE patients .

Methods: We retrospectively reviewed patients with refractory LE who underwent arthroscopic treatment. Signal changes
in the origin of the extensor carpi radialis brevis (ERCB) were evaluated based on three different MRI classification systems.
Spearman’s rank correlation analysis was used to analyse the correlation between each MRI classification and the preoperative
functional and VAS.The LCLin all patients was evaluated using both MRI and arthroscopy. The Mann-Whitney U test was used
for the comparison of preoperative VAS and all functional scores between patients with refractory LE combined with LCL lesions,
and those without.

Results: There were 51 patients diagnosed with refractory LE between June 2014 to December 2020, all of whom were included
in this study. The patients included 32 women and 19 men with a mean age of 49.1 + 7.6 years (range, 39-60 years). The
average duration of symptoms was 21.1 = 21.2 months (range, 6-120 months). The intra-observer agreements for Steinborn
etal’s classification were 77.9%, 76.0%, and 76.7%, respectively. The inter-observer reliabilities of the three classifications were
0.734, 0.751, and 0.726, respectively. The average intra-observer agreement for the diagnosis of abnormal LCL signal was
89.9%, with an overall weighted kappa value of 0.904.The false-positive rate was 50%, and the false-negative rate was 48% for
LCL evaluation on MRI. Spearman'’s rank correlation analysis did not find significant correlation between any of the three MRI
classifications and preoperative VAS or any functional scores (all P > 0.05). There were no significant differences in the VAS and
functional scores between patients with abnormal LCL signals on MRI and those without LCL lesions (all P > 0.05).

Conclusions: Preoperative MRI findings in patients with refractory LE cannot reflect the severity of functional deficiency.
Preoperative MRI grading of the origin of the ERCB and preoperative MRI for LCL signal change cannot assist the surgical plan
for the treatment of patients with refractory LE.
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POSTOPERATIVE HETEROTOPIC OSSIFICATION AFTER DISTAL BICEPS TENDON REPAIR
WITH A SINGLE-INCISION BICORTICAL ENDOBUTTON TECHNIQUE, WITH OR WITHOUT
AN INTERFERENCE SCREW: NO CORRELATION BETWEEN IMAGING A

P_Caekebeke ', W. Geuskens 2, D. Constanino 3, R. van Riet ?
' Ziekenhuis Oost Limburg, Genk, BELGIUM

2 AZ Monica, Antwerp, BELGIUM

3 Lisbon University, Lisbon, PORTUGAL

Background: Heterotopic ossification (HO) following surgical fixation of the distal biceps tendon is prevalent, but is likely to
have been underreported in the past, as imaging is usually reserved for symptomatic patients. The purpose of this study is to
evaluate the incidence and clinical implications of heterotopic ossification after surgical repair of the distal biceps tendon.

Methods: This retrospective multicentric study assessed the prevalence and clinical relevance of postoperative heterotopic
ossification after distal biceps tendon repair in 36 patients. In 23 an interference screw was used in addition to an endobutton.
Postoperative CT-scans were used to analyze the incidence of HO. Visual Analogue Score (VAS) score, Mayo Elbow Performance
Index (MEPI) score, Disabilities of Arm, Shoulder and Hand (DASH) scores and range of motion (ROM) were assessed to evaluate
the clinical and functional outcome. Data was checked for normality using the Shapiro-Wilk test. Comparisons of the pain and
function outcomes between groups (HO and non-HO) were based on the Mann-Whitney U test for independent samples.
Significance level was set at P < 0.05.

Results: All patients included were male with a mean age of 47 years at the time of surgery. Heterotopic ossifications were
visualized on CTimaging in 13 out of 23 patients in the interference screw group (57%) and 4 out of 13 in the group where no
screw was used (31%). This difference was however not significant. The total incidence was 47% (17/36). Average VAS was 0.3/10
in patients with HO and 0.5/10 in the non-HO group, MEPI was on average 98 vs 97 and DASH 3.2 vs 3.9 in patients with HO
vs non-HO. Pronation was 71 (HO) vs74 degrees (Non-HO) and supination 83 (HO) vs 78 degrees (non-HO) The presence of HO
had no statistically significant impact on the VAS scores ROM measurements, MEPI scores and DASH scores.

Conclusions: Theincidence of asymptomatic HO is higher than previously reported. Despite the high incidence of postoperative
HO after distal biceps tendon repair, results are excellent with no significant difference in pain, function and patient satisfaction
could be found between the HO group and the non-HO group.
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CLINICALAND RADIOLOGICAL EFFECTS OF PLATELET -RICH PLASMA,
GLUCOCORTICOID AND SALINE INJECTIONS IN THE TREATMENT OF LATERAL
EPICONDYLITIS PATIENTS: PROSPECTIVE RANDOMIZED CONTROLLED STUDY

A Ersen, L Kizilkurt ', A.S. Aydin ", T.F. Yagci ", C.C. Ercan ?, A. Salmaslioglu 2

"Istanbul University Medical School Orthopaedics Department, Istanbul, TURKEY
2Istanbul University Medical School Radiology Department, Istanbul, TURKEY

3 Istanbul Cemil Tascioglu State Hospital Orthopaedics Department, Istanbul, TURKEY

Background: There are many studies in the literature comparing platelet- rich plasma (PRP), glucocorticoid, and saline
treatments (1, 2). However, there is little literature showing the changes in ultrasound (USG) findings in the relevant anatomical
area during clinical diagnosis and after treatment.

Methods: Study was reported to clinicaltrials.gov(NCT04875338)after approved by the Istanbul University Faculty of Medicine
Ethics Committee (02.04.2021). Between April 2021 and April 2022 Patients who had pain and tenderness around the lateral
epicondyle with palpation, had for at least 3 months, were older than 18 years, and did not receive any treatment were included
in study (3). The study was planned prospectively. Patients who have any dissease in the same upper extremity excluded. Fifty-
four elbows ( 50 patients) who met the criteria were randomized. Vascularity and superb microvascular imaging (SMI) index
was measured by USG in patients before and 3 months after injection (4). In addition, visual analog scale, personalized tennis
elbow assessment, and arm, shoulder, and hand problems questionnaire scores were evaluated.

Results: Ten patients (13 elbows) did not come to follow ups and excluded. 14 of the patients were male and 26 were female.
The mean age was 42.4+6.15 (26-52) years. There were 14 elbows in the glucocorticoid group, 13 elbows in the PRP group,
and 14 elbows in the saline group. There was no significant difference between the groups in pre-injection,baseline functional
scores and radiological evaluations. There was no significant difference between PRP and glucocorticoid in VAS score at 3
months (p=0.7), while the PRP group was significantly better in both DASH and PRTEE scores, while the saline group was the
worst (P<0001). In the 3rd 6th month DASH and PRTEE scores, it was the best PRP group while it was the worst saline group
(p<0.001). When the 3rd month USG evaluations were examined, no difference was found between the groups in terms of
vascularity, SMI (p=0.3, p=0.2).

Conclusions: it is understood that the functional results of PRP treatment are better both in the early and late periods. It was
revealed that vascularity and SMI ultrasound measurements were not associated with functional results.
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DYNAMIC ANTERIOR STABILIZATION WITH MIXED REALITY NAVIGATION SYSTEM

B.Gobbato ', J.C. Garcia?
" IDOMED - Department Orthopedic Surgery, Jaragué Do Sul, BRAZIL
2 NAEON - Shoulder Surgery, Sao Paulo, BRAZIL

Background: Anteroinferior glenohumeral instability can be treated by different techniques. The concept of dynamic anterior
stabilization (DAS) is the transferring of the long head of the biceps (LHB) within a subscapularis split to the anterior glenoid
margin, creating a sling effect. There are approaches to secure the LBH, and a posterior suture button is one the most rigid and
less invasive options, but there’s a minor caution about the suprascapular nerve. With new technologies such as Mixed Reality
(MR), the surgeon can display real anatomy in the virtual world. We explore a new method for DAS procedure guidance using
MR.

Methods: To solve these problems, we proposed a novel mixed-reality navigation system using 3D-holographic models The
arthroscopic surgery was performed in 8 fresh shoulder cadavers with a modified technique described by Ladermann with
a custom drill guide developed by the author. Using a HoloLens 2 MR Headset system (Microsoft Corporation, Redmond,
Washington, USA) the shoulder 3D hologram was virtually positioned to match the cadaver anatomy and a 3D virtual guide
was positioned in the desired location, parallel to the glenoid surface and a safe distance to the neck of the scapula (nerve). The
location of the drill exit was measured with a calliper after the posterior open approach.

Results: The time to set up the system was 5 minutes. The headset was used only during the drilling process. The 3D-holographic
anatomic model and the 3D drill-guide model could be placed in the same field of view as the patient real anatomy and the
camera from the arthroscopy.

The mean distance from SSN and the posterior drill hole was 2.5 cm.

Conclusions: The advantage of a mixed reality system is that the surgeon can have the patient, camera views, and 3D
holographic imaging in the same field of view and depth, and the use of 3D-holographic models can aid in the positioning
instrument during the procedure. As there's uncertainty about the exiting point of the drilling guide and the risk for SSN lesions,
MR guidance can be a helpful tool even for arthroscopic procedures.
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IS THERE A BENEFIT OF SLING IMMOBILIZATION AFTER OPEN LATARJET SURGERY FOR
ANTERIOR SHOULDER INSTABILITY? A RANDOMIZED CONTROL TRIAL

P Goetti’, T. Martinho ?, A. Seurot?, H. Bothorel 2, A. Ladermann ?
"Lausanne University Hospital, Lausanne, SWITZERLAND
2Hopital de la Tour, Meyrin, SWITZERLAND

Background: Recurrent traumatic anterior shoulder instability occurs most commonly in young to middle-aged male athletes.
Recent research has highlighted the negative effect of immobilization on shoulder rehabilitation. However, only few studies
evaluated different rehabilitation programs after Latarjet and their impact on complication rates.

Methods: The aim of this study was to evaluate the benefit of sling immobilization after open Latarjet procedure for anterior
shoulder instability. The hypothesis was that immediate self-rehabilitation without sling immobilization would result in
improved functional scores at 6 months compared to patient wearing a sling for 3 weeks postoperatively. We randomized 72
patients with anterior shoulder instability scheduled for open Latarjet procedure into sling and no-sling groups. Two partially
1 cm apart threaded 4.0-mm cancellous screws were used to secure the graft. Both groups started the same immediate self-
rehabilitation protocol. Patients were evaluated clinically using Rowe score, the Single Assessment Numeric Evaluation (SANE)
instability score as well as visual analogue pain scale (VAS) preoperatively and at 1.5, 3, and 6 months. A computed tomography
was performed at 6 months to evaluate graft healing.

Results: Both groups had similar preoperative patient characteristics. Both groups had a significant improvement in Rowe
score (from 38.8 = 20.4 t0 81.6 = 17.8, p < 0.001), SANE instability score (from 42.5 = 20.5t0 84.7 + 13.2, p < 0.001) and
VAS (from 27.7 = 21.8t0 13.9 + 16.1, p < 0.001) at 6 months postoperative. There was no difference in functional outcomes
between the two groups at 6 months. Mean Rowe score was respectively 80.7 = 15.9 and 82.6 = 19.6 in the sling and no-
sling group (p = 0.64). Mean SANE instability score was 83.7 = 13.0 and 85.7 = 13.6 (p = 0.53) and mean VAS 15.6 + 14.8
versus 12.2 = 17.5 (p = 0.38), for sling and no-sling group respectively. Finally, computed tomography evaluation revealed no
significant differences regarding bone graft healing between both groups (p = 0.35).

Conclusions: Both treatment groups resulted in excellent early functional outcomes. Absence of sling immobilization did not
increase complication rates after open Latarjet. Sling immobilization seems therefore optional after open Latarjet procedure.
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SHOULDER INSTABILITY IN CHILDREN BELOW 12 YEARS OF AGE; ARTHROSCOPIC
MANAGEMENT AND RESULTS

B. Fleega ', A. Sarhan 2
" Assalaam international hospital, Cairo, EGYPT
2 ALYarmook University Hospital, Baghdad, IRAQ

Background: Patients below 12 years of age with recurrent anterior shoulder dislocation (RAD) not responding to conservative
treatment are rare. The decision to do a surgical treatment of failed conservative therapy cases is a difficult one as the joint is still
growing with changing in bone size and implants may cause growth complications. To our knowledge this is the first clinical
study on the results of arthroscopic surgical reconstruction of RAD in children below 12 years of age.

Methods: In this retrospective study between 2010 and 2021, 30 (19 males and 11 females) patients younger than 12 years
(average 10.2 years) sustained several anterior shoulder dislocations and 17 (14 high performance athletes) from 20 cases
underwent arthroscopic modified Neer Inferior Capsular Shift with a post operative immobilization in neutral rotation and
20 degrees abduction for 4 to 6 weeks followed by 2 months rehabilitation, while the other 3 underwent superior capsulo-
tendoneous reefing. No anchors were used. The other 10 cases were successfully treated with conservative means. The minimum
follow-up was 2 years (mean, 6.3 years), and patients were evaluated with the Rowe Score.

Results: The mean Rowe score was 95.0, with 98% good or excellent results. The rate of recurrence of dislocations was 0%.
The return-to-sports rate was 83%. In competitive athletes13% respond to conservative treatment and 87% needed surgery. In
non-competitive athletes 26% respond conservative treatment and 74% needs surgery. Only 7% of recurrent dislocation cases
responded to Conservative treatment while in the Subluxation cases 69% had a successful conservative therapy.

Conclusions: The present study showed favorable results for arthroscopic surgical treatment after recurrent dislocation in
children under 12 years of age. Arthroscopic modified Neer capsular shift was an effective and safe treatment option in this
population.
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NO CLINICAL OR RADIOGRAPHIC DIFFERENCE SEEN IN ARTHROSCOPIC BANKART
REPAIR WITH KNOTTED VERSUS KNOTLESS SUTURE ANCHORS: A RANDOMIZED
CONTROLLED TRIAL AT SHORT-TERM FOLLOW-UP

E Malavolta, E Lobo ', M. Gracitelli", R. Ledo ', F. Andrade-silva ', J. Assungdo ', A. Ferreira Neto !
"UNIVERSIDADE DE SAO PAULO, Sao Paulo, BRAZIL

Background: Arthroscopic Bankart repair with knotted anchors is the most commonly used treatment for anterior shoulder
instability. In 2001, the concept of tissue fixation through knotless anchors was established, and its applicability for the fixation
of labral lesions was demonstrated. The objective of this study was to compare the clinical and radiographic results of patients
undergoing arthroscopic repair of labral lesions using knotted and knotless anchors.

Methods: Sixty-four patients with anterior labral lesions (bone defects of the glenoid up to 13.5% or up to 20% if the instability
severity index score was less than 4) and without other shoulder pathologies were randomly assigned to 2 groups, with 32
patients in each group. Clinical outcomes were assessed 6, 12, and 24 months after surgery by the Rowe score, Western Ontario
shoulder instability index (WOSI), single assessment numeric evaluation (SANE), visual analog scale for pain (VASp), range of
motion, and rate of post- operative recurrence. Postoperative magnetic resonance imaging (MRI) was performed, and the anterior
and inferior labrum glenoid height indexes and anterior and inferior labral slopes were measured. The primary endpoint was
the Rowe score at 24 months postoperatively.

Results: Fifty-one patients, 24 in the knotted group and 27 in the knotless group, completed 24 months of follow-up. At 24
months, the Rowe scores were 81.7 points and 85.9 points, respectively (P = .623); the WOSI scores were 509.2 points and
555.9 points, respectively (P = .533); the SANE scores were 90.7 points and 89.2 points, respectively (P = .427); and the
VASp scores were 1.7 points and 2.5 points, respectively (P = .275). There was no significant difference in range of motion,
postoperative recurrence, or MRI parameters between the groups. All subjects (100%) in both groups exceeded the minimal
clinically important difference of 9.7 for the Rowe score (P > .999).

Conclusions: Repair of Bankart's lesion through the use of knotted and knotless suture anchors yielded similar clinical and
radiographic results on analysis at 24 months after operation.
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ASSESSING THE IMPACT OF OFF-TRACK INSTABILITY LESIONS FOLLOWING
ARTHROSCOPIC ANTERIOR SHOULDER STABILISATION WITHOUT ADDITIONAL
REMPLISSAGE RECONSTRUCTION

D. Gamble ', M. Davies ', L. Wickramarachichi', B. Bakumeni’, E. Gerakopoulos ', A. Tavakkolizadeh ', J. Sinha’, T. Colegate-stone '
"King's College Hospital London, London, UNITED KINGDOM

Background: Glenoid tracking lesions have been highlighted as a factor for shoulder instability. Recent studies have
recommended concomitant management of off-track lesions in order to mitigate the risk of recurrent instability. Such studies
advocate arthroscopic Remplissage in addition to Bankart repair. In turn neglected off-track Hill-Sachs lesions of the humeral
head are considered by some as a risk factor for recurrent instability after arthroscopic stabilisation and Bankart repair.

Methods: Patients were included if they had recurrent anterior glenohumeral instability with Bankart tears and Hill-Sachs
lesions on MRI imaging. Patients were excluded if they had additional bony Bankart injuries or were revision procedures.
Patients were managed with an arthroscopic anterior stabilisation, Bankart repair and capsular shift over a 5-year period. The
primary outcome assessed was the presence of recurrent instability or the need for revision surgery. MRI pre-operative imaging
was used to calculate: the glenoid track and the presence of on or off-track Hill-Sachs lesions. Minimal acceptable follow up was
18months. Secondary outcomes were assessed with the Oxford Shoulder Instability Score (OSIS), EuroQol-5D-3L and EuroQol
visual analog scale questionnaires.

Results: 62 patients (male 88.7%, female 11.3%, average age 28 years; age range 18-41 years) were reviewed. Mean follow-up
was 32 months. On-track lesions were present in 59.7%(n=37) and off-track lesions in 40.3% (n=25). Overall rate of recurrent
instability or need for further surgery was 3.2% (n=2/62). When assessed from the prism of glenoid tracking the on and off-track
revision rates were 4% (n=1/37) 2.7% (n=1/25) respectively. The difference in recurrence rates between these groups was not
statistically significant (p>0.05). The mean OSIS for the off-track was 36.4 vs 37.1 for the on-track group. This was not statistically
significant (p>0.05). EQ 5D- 3Lindex off-track was 0.739 with an EQ-VAS 80 compared to on-track index 0.876 and EQ-VAS 81.

Conclusions: In contrast to other work this study suggests that arthroscopic stabilisation without Remplissage reconstruction
can be a successful surgical strategy for patients with Bankart tears independent of whether there are on or off-track lesions.
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BIOMECHANICAL EVALUATION OF THE TWO DIFFERENT LEVELS OF CORACOID GRAFT
POSITIONS IN THE LATARJET PROCEDURE FOR ANTERIOR SHOULDER INSTABILITY

P Ganokroj', M. Dey Hazra’, R. Dey Hazra ', A. Brady ", J. Brown ', M. Rupp ', A. Garcia’, R. Whalen ", P. Millett '3, M. Provencher '
"The Steadman Philippon Research Institute, Vail, USA

2 Department of Orthopaedic Sports Medicine, Hospital rechts der Isar, Technical University of Munich, Munich, GERMANY
3The Steadman Clinic, Vail, USA

Background: There are multiple variations of coracoid placement for a Latarjet procedure. The ideal position of the graft in
the medial-lateral position is flush with the anterior glenoid rim. However, the ideal position of the graft in the superior-inferior
position (sagittal plane) for restoring glenohumeral joint stability is still controversial. This study aims to compare the coracoid
graft position between the traditional 3-5 o' clock and a more inferior coracoid graft position of 4-6 o'clock (right shoulder) with
regards to glenohumeral joint stability in the Latarjet procedure.

Methods: Ten fresh-frozen cadaveric shoulders were tested in a dynamic custom-built robotic shoulder model. Each shoulder
was loaded with a 50N compressive load while an 80N force was applied in the anteroinferior axes in 90-degree abduction and
60-degree of shoulder external rotation. Four conditions were tested: (1) intact, (2) 6-mm glenoid bone loss (GBL), (3) Latarjet
procedure fixed at 3-5 o'clock and (4) Latarjet procedure fixed at 4-6 o'clock. Stability ratio (SR) and degree of lateral humeral
displacement (LHD) were recorded. One-factor random intercepts linear mixed effects (LME) models and Tukey's method were
used for statistical analysis.

Results: The SR significantly decreased after creating a 6-mm GBL compared with the intact state (p=0.009). There was no
significant difference in SR between Latarjet 3-5 o'clock and 4-6 o'clock compared with the intact state with p=0.51and p=0.62.
LHD decreased significantly in shoulder with GBL compared with intact state (p<0.001) and Latarjet 4-6 o'clock (p<0.001). The
displacement decreased significantly after performance of the Latarjet procedure 3-5 o'clock (p=0.04) compared with the intact
state but not with the Latarjet procedure 4-6 o'clock (p=0.71).

Conclusions: The Latarjet procedure in both coracoid graft positions (3-5 and 4-6 o'clock) restored the stability ratio to the
values measured in the intact state. An inferior coracoid graft fixation, 4-6 o'clock position, may benefit in restoring normal
shoulder biomechanics after Latarjet procedure. Additional in vivo studies are needed to establish clinical relevance.
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CLINICALAND RADIOLOGICAL EVALUATION OF THE BRISTOW-LATARJETTECHNIQUE IN
PATIENTS WITH 30 OR MORE YEARS OF FOLLOW-UP

A. Ferreira Neto ', J. Assungdo ', F. Andrade-silva ', M. Gracitelli ", E. Malavolta '
"Universidade de Sao Paulo, Sao Paulo, BRAZIL

Background: Bristow-Latarjet (BL) surgery is one of the most used procedures around the world for the treatment of recurrent
anterior shoulder dislocation (RASD). There are few studies in the literature using this technique with long postoperative follow-
up. Our objectives are to evaluate the clinical and radiographic results of patients undergoing BL procedure with more than 30
years of follow-up.

Methods: We performed a retrospective case series study (level of evidence 4) with prospective evaluation. Forty-four patients
with RASD operated by the BL technique with a minimum postoperative period of 30 years were selected for clinical and
radiographic evaluation. Twenty-seven patients (30 shoulders) were evaluated. Outcome was assessed using Rowe score; WOSI
-Western Ontario Shoulder Instability Index; ASES - American Shoulder and Elbow Surgeons Standardized Shoulder Assessment
Form; SANE - Single Assessment Numeric Evaluation; VASp - Visual Analog Scale for pain. The glenohumeral arthropathy was
assessed with plain radiographs using the Samilson and Prieto classification.

Results: Meanagewas 56.5 = 4.4 (average=>56.0; 1Ql-4.4; min.47/max.66); meanfollow-upwas 35 + 4.5 years(average=35.0;
1Ql-6;min.29/max.47). The scores were: Rowe 88.28 = 15.9 (average=95.0; 1QI-20; min.50/max.100); WOSI 208 = 244.2
(average=100.0; 1QI-230; min.0/max.790); ASES 95.11 = 10.4 (average=100.0; 1QI-3; min.58/max.100); SANE 92.5% =+
10.4% (average=99.0; 1Ql- 10; min.60/max.100); EVAd 0.45 = 1.3 (average=0; IQI=0; min.0/max.5). Recurrence: dislocation
and subluxation 4 (13.3%); apprehension 1 (3.3%); total 5 (16.6%). Regarding the graft: consolidated 13 (86.7%); flush with
glenoid 12 (80%); inferior to glenoid equator 14 (93.3%). Regarding the screw: bicortical fixation 10 (66.7%); angulated less
than 15° 10 (66.7%), complications 5 (33.3%). The glenohumeral arthropathy was found to be normal 6 (40%), mild 5 (33.3%),
moderate 3 (20%) and severe 1(6.7%) - 60% total arthropathies.

Conclusions: This long term study showed that BL procedure allows excellent and good results and patient satisfaction
regarding their daily living activities (work, leisure and sport), and is effective to control shoulder instability, despite the high
rate of glenohumeral arthropathy.

162



FP.20.08

THE INLAY STRUCTURE CAN IMPROVE THE STABILITY OF BONE GRAFT IN BRISTOW
PROCEDURE

A Gao’, G. Cui
" Peking University Third Hospital, Beijing, CHINA

Background: Compared with the Latarjet procedure, Bristow procedure has lower screw-related complication rate, but poor
bone healing. A modified Inlay Bristow procedure has been reported to significantly improve the bone healing rate, but the
biomechanical mechanism in it is unclear. The aim of this study was to evaluate the biomechanical stability of the bone graft
between a modified Inlay Bristow and the classic Bristow procedure.

Methods: Sixteen left scapula models (Sawbones®, Composite Scapula, 4th generation) were randomly divided into two
groups (8:8). The bone graft in the first group was fixed with 3.5mm screw using the Inlay structure. And the bone graft in the
second group was fixed with 3.5mm screw via traditional method. Maximum cyclic displacement, ultimate failure load and
stiffness were evaluated biomechanically. The failure type was recorded for each model.

Results: Cyclic loading test demonstrated that the maximum cyclic displacement of the Inlay procedure (0.0125+0.0059mm;
95%Cl, 0.01-0.02mm) was significantly smaller (P = 0.001) than that of classic procedure (0.0327+0.0106mm; 95%Cl, 0.02-
0.04mm). The Inlay Bristow technique resulted in a significantly higher (P = 0.024) ultimate failure load (548+110N; 95%Cl,
449.64-646.86N) compared with the classic Bristow (405x102N; 95%Cl, 313.89-496.36N). The stiffness of the classic group
was 19.17£4.01N/mm(95%Cl, 15.58-22.75N/mm), and that of the Inlay group was 22.34+5.35 N/mm(95%Cl, 17.56-27.11N/
mm) (P = 0.232). Failure was mainly due to bone graft fractures through the drill hole or glenoid bone fractures.

Conclusions: Inlay Bristow fixation of the bone graft in a Sawbones® model provides significantly stronger fixation and early
postoperative stability than classic Bristow. With proved to be more resistant to graft displacement, the stable graft-glenoid
structure in the Inlay Bristow suggests a higher likelihood of graft union. Though the current clinical outcome is satisfactory, the
Inlay Bristow procedure should be further evaluated with cadaveric experiments and long-term follow-up.
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HYPERTROPHY OF THE ANTERIOR CORACOACROMIAL LIGAMENT AS AN ETIOLOGY OF
SHOULDER PAIN IN THE YOUNG OVERHEAD ATHLETE. THE CALYPSO CONDITION

G. Nicholson ', J.A. Gaudette ', KA. Sprengel ', S. Liu ", N. Lawande ", B. Dunlap ', G.E. Garrigues’
"Rush University Medical Center- Department of Orthopaedic Surgery, Chicago, USA

Background: Shoulder pain in young overhead athletes is often associated with instability or SLAP pathology, but we
encountered a series of these patients without these conditions. We report the characteristics and treatment results of these
cases.

Methods: 92 young (mean age 19[13-26]) overhead athletes (54 male, 38 female) presented with shoulder pain unresponsive
to conservative treatment. 76% had anterolateral acromial corner pain. 71% had overhand arc pain. 53% had SLAP-type findings;
none had instability symptoms.

All underwent EUA and arthroscopy with no evidence of instability or labral pathology. The primary pathology was subacromial
bursitis with a thickened anterior band of the CA ligament (CAL). The hypertrophic CAL extended laterally under the deltoid,
forming an anterolateral acromial corner "awning” and compromising subacromial space. The hypertrophic edge and lateral
extension were excised and bursectomy performed in all; 90% also received an osseous acromioplasty. 16% had posterior
capsular contracture with GIRD.

Results: At average follow-up of 2.2 years (1-5), all had returned to sport (81.5% to the same level), with an average time
of 19 weeks (8-52). At final follow-up, pre-operative mean VAS, ASES, and SST scores had improved from 3.7, 63.1, and 8.8,
respectively, to 0.6, 93.8, and 11.6. There were no complications or re-operations and no occult instability was revealed.

Conclusions: Younger age and year-round overhead sports participation were defining factors in this series. We feel that
symptomatic subacromial bursitis with a hypertrophic anterior CAL is an impingement variant, likely due to overuse in an
overhead sport. Overuse is recognized as an etiology of instability, SLAP lesions, and labral injuries, but subacromial pathology
is usually associated with older age groups. However, the clinical entity in this series belonged to the latter group.

We have developed the mnemonic CALYPSO for this clinical entity:

Coracoacromial ligament

Anterior band hypertrophy

Lateral extension of the CAL under the deltoid

Youth

Posterior capsular contracture, Play year-round

Subacromial bursitis

Overuse.

Clinicians should maintain a high index of suspicion for this entity when evaluating young overhead athletes. In all cases,
arthroscopy was successful in identifying and treating the pathology and all were able to return to sport.
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SUBPECTORAL BICEPS TENODESIS WITH ENDOBUTTON FIXATION IN THE YOUNG
POPULATION - WHICH TECHNIQUE WORKS BEST?

R. Trefzer ", S. Diermayr 3, M. Etter3, M. De Jong %, M. Wehrli*, L. Audigé *, M. Scheibel **, E. Freislederer
" Orthopedic University Clinic, Heidelberg, GERMANY

2Shoulder and Elbow Surgery, Schulthess Klinik, Zirich, SWITZERLAND

3 Department of Rheumatology, Schulthess Klinik, Zarich, SWITZERLAND

*Research and Development, Schulthess Klinik, Zirich, SWITZERLAND

> Department of Shoulder and Elbow Surgery, Charité Medicine University, Berlin, GERMANY

Background: Injuries of the long head of the biceps (LHB) tendon are commonly treated with tenodesis. Stable fixations
and anatomical restoration of the length-tension relationship play central roles to provide satisfying functional and cosmetic
outcomes in young patients. We report the clinical outcomes of two different subpectoral tenodesis techniques using unicortical
button fixation.

Methods: Patients under 50 years that were treated between April 2015 and January 2020 with one of the following two
subpectoral tenodesis techniques were retrospectively selected and enrolled for follow-up examination >2 years after surgery:
Subpectoral in situ tenodesis followed by resection of the intraarticular portion leaving a residual tendon stump in the bicipital
groove (group 1) vs. tenotomy first followed by stump resection and subpectoral tenodesis (group I1). Patients with concomitant
rotator cuff repair, subsequent shoulder surgery or contralateral biceps surgery were excluded. Clinical outcome was evaluated
using LHB Score, Constant-Murley Score (CMS), isometric elbow flexion and supination strength measurements. Sonographic
evaluation included assessment of the integrity of LHB and tenodesis, signs of inflammation and measurements of distalization
of the myotendinous junction (MTJ) of the LHB compared to the non-operated side.

Results: Thirty-four patients in group | (24 males, mean age 40.3 years, mean follow-up 57.2 months) and 24 patients in
group I1 (19 males, mean age 39.8 years, mean follow-up 51.9 months) were evaluated. Total CMS and respective subcategories
did not reveal significant differences between groups. Overall LHB score was on average 10 points higher in group | (mean 94
points) compared with group Il (mean 84 points) (p=0.016). In the LHB score subcategories, group | showed significantly better
results regarding patient-dependent cosmesis (group | mean: 15 points; group Il mean: 12 points; p=0.005) and examiner-
dependent cosmesis (group | mean: 14 points; group Il mean: 10 points; p=0.001). This was substantiated by a significantly
increased distalization of the MTJ in group Il (group | mean: 3.0 cm; group II: 3.8 cm; p=0.030).

Conclusions: This study shows that subpectoral in situ tenodesis of the LHB followed by arthroscopic resection of the
intraarticular portion provides higher LHB scores and better cosmetic outcome compared with proximal intraarticular tenotomy
followed by subpectoral tenodesis.
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EEFFECTS OF CROSS-EDUCATION ON ROTATOR CUFF MUSCLE STRENGTHAND SHOULDER
FUNCTION IN PATIENTS WITH BANKART REPAIR: RANDOMIZED CONTROLLED STUDY

LLYildiz", E. Turhan, A. Ocguder?, G. Huri', I. Duzgun’
" Hacettepe University, Institution of Health Sciences, Ankara, TURKEY
2 Ankara Sehir Hastanesi, Ankara, TURKEY

Background: There is an inadequate rotator cuff (RC) muscle strength and decreased functional capacity at the postoperative
sixth months following arthroscopic Bankart repair though it is the most preferred timeline for returning to play. The purpose of
this study was to investigate the effects of cross-education on rotator cuff strength recovery and shoulder function on patients
with Bankart repair.

Methods: Twenty-eight patients with Bankart repair were included to the study (age: 24.5+5.6 yearsand -massindex: 24.7+3.6
kg/m2). The patients were randomly divided into either intervention (n=14) or control (n=14) groups. All patients received a
standardized rehabilitation program until the postoperative 12th weeks. The intervention group also received an isokinetic
training with the non-operated shoulder focusing on the RC muscles (twice a week, 2 sets of 10 repetitions) between the
postoperative 2th and 12th weeks. RC muscle strength was measured preoperatively and, three and six months postoperatively
using the isokinetic dynamometer at 60°/sec and 180°/sec angular velocities. Shoulder function was assessed with Closed
Kinetic Chain Upper Extremity Stability Test (CKCUEST) and Y-balance Test for Upper Quarter (YBT-UQ) at the postoperative six
months. Analyses of co-variance was used during the statistical analyses.

Results: There were no difference in the RC muscle strength at the postoperative three months between the groups (p>0.05).
At the postoperative six months, the intervention group demonstrated higher RC muscle strength compared to the control
group (p<0.05). The CKCUESTYBT-UQ scores were similar between the groups at the postoperative six months.

Conclusions: Cross-education in the early periods of the postoperative rehabilitation following the Bankart repair improves
the RC muscle strength recovery in mid-term. Integrating the cross-education in to the postoperative rehabilitation program can
help improving the dynamic shoulder stability and decrease the risk of re-injury.
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ARTHROSCOPIC LATARJET FOR RECURRENT ANTERIOR SHOULDER INSTABILITY
TREATMENT PROVIDES HIGH RATE OF RETURN TO SPORT IN PROFESSIONAL ATHLETES

B. Juszczak ', H. Laprus, R. Brzoska ', A. Blasiak ', M. Podsiadlo '
' Sant Luke Hospital, Bielsko-biala, POLAND

Background: Professional athletes with glenoid bone loss are susceptible of recurrence of shoulder instability while returning
to sport. In such high-demanding population Latarjet procedure is reccommended. Open surgery has been reported inferior to
arthroscopic Latarjet procedure in terms of longer return to sport (RTS) time.

Methods: Professional athletes with recurrent anterior shoulder instability who underwent arthroscopic Latarjet procedure
between 2010 and 2016 were eligible for a retrospective analysis. Patients were divided into 3 groups accordingly to the type
of sport (Group 1[G1] non-collision and non-overhead sports, Group 2 [G2] collision and martial-art type of sports, Group 3[G3]
overhead sports). To evaluate sport results within the groups Kerlan-Jobe Orthopaedic Clinic Score (KJOC Score) (0-100 pts),
SPORTS Score (0-10 pts) and return to sport time (RTS) were used. To evaluate clinical results, pre-operative and postoperative
Constant-Murley Score (CMS)(0-100 pts), Walch-Duplay Score (WDS) and range of external and internal rotation were measured
and compared.

Results: There were 46 patients (G1- 22 patients, G2 - 13 patients, G3- 11 patients) with mean age 27.1(= 7.3) years and the
mean follow-up was 50.7(% 18) months. Of the 46 patients, 44 (95.7%) returned to the previously practiced sport, of which
40 (87%) returned to pre-injury level. The mean overall time to return to sport (RTS) was 1.4+5 months, while for G1 it was 5
months, for G2 4.6 months and 5.3 months for G3 (p>0.05). The mean KJOC and SPORTS scores were 95.2+5.6 and 9.5+
respective-ly. The mean CMS increased from 54.3+9.4 to 87.9+8.2 (p=0.001) and the mean WDS increased from 53.7+7.3
to 88.1x10.7 (p=0.001). The mean postoperative ER and IR were 72.8+18.6 and 81.3+11.3 degrees respectively, which
consisted of 97.5% of ER and 95.3% of IR of the contralateral shoulder. Recurrence of shoulder instability was observed in 4
(8.7%) patients. Procedure related complications occurred in 12 patients (26.0%) and revision was necessary in 4 cases (8.7%).

Conclusions: Arthroscopic Latarjet procedure has a success rate of >90% in treatment of recurrent anterior shoulder instability
in professional athletes and provides a high rate of return to sports. However, despite prom-ising clinical results procedure is not
free from complications.

167



FP.21.05

EPIDEMIOLOGY OF UPPER LIMB INJURIES IN TWO MAJOR BRAZILIAN SOCCER
CHAMPIONSHIPS FROM 2016 TO 2019

E.B.Lima', G.P.Godoy ', G.L. Oses ', PH. Lara ", A. Pochini, C.V. Andreoli’, PBelangero ', G. Arliani ', B. Ejnisman ', M. Cohen '
' Centro de Traumatologia do Esporte da Escola Paulista de Medicina, Sao Paulo, BRAZIL

Background: Socceris the most popular sport globally, and Brazil has a worldwide representation, leading the sales of athletes
abroad. There are still no epidemiological studies that assess the incidence of upper limb injuries in Brazilian professional soccer
and just a few that evaluate these cases worldwide.

Methods: A prospective cohort study was conducted to evaluate the teams of two divisions over four seasons within the
Brazilian Soccer Championship and the Paulista Soccer Championship. Clubs and their doctors were contacted to participate in
the study and guided on the correct way to enter data via online platforms: Transfermarkt (Transfermarkt GmbH & Co. KG) and
SurveyMonkey (Momentive.Al). Demographic data, injury characteristics, and FIFA Incidence Formula were analyzed.

Results: Overall, the study analyzed 3,828 matches and 126,357 hours of play. Upper limb injuries were registered 169 times,
representing 6.8% of total injuries, with a FIFAincidence of 1.34. Most lesions occurred in forward players (21.3%), the shoulder
exhibited the highest number of injuries (63.3%). The player's position was related to the location on the field where the injury
occurred (p<0.001); however, there was no relationship between the type of injury and the location on the (p>0.001). The
average time to return to play was 19.1 days (range 0-200 days) and it was longer for goalkeepers. The necessity of surgical
treatment was statistically associated with additional time to return to play (p<0.001).

Conclusions: Shoulder injuries were the most frequent upper limb injury sustained during the two major Brazilian soccer
championships. Forward players suffered the most upper limb injuries and goalkeepers experienced the longest time to return
to play.
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FOUR-YEAR TREND IN SHOULDER AND ELBOW INJURIES IN COMPETITIVE-LEVEL HIGH
SCHOOL BASEBALL PITCHERS: A REPEATED CROSS-SECTIONAL SURVEY

[ Sasaki', H. Shitara ', T Tajika ', T. Ichinose ', N. Hamano ', M. Kamiyama ', R. Miyamoto ', K. Nakase ', F. Ino ', T. Kachi ',
K. Takagishi, H. Chikuda '
" Gunma University Graduate School of Medicine, Maebashi, JAPAN

Background: Shoulder and elbow injuries are the main cause of throwing disability among high school baseball pitchers.
However, longitudinal studies on shoulder and elbow injuries among competitive-level high school baseball pitchers have
been insufficient. This study aimed to investigate shoulder and elbow injuries in competitive-level high school baseball pitchers
over a four-year period and elucidate the effects of implementing medical checkups on the incidence of shoulder and elbow
injuries.

Methods: Five hundred fifty-two high school baseball pitchers, who received preseason medical checkups from February 2012
to February 2015, were enrolled in this study. Shoulder and elbow injuries occurring during the season after medical checkups
were prospectively evaluated by a postseason questionnaire. Pitchers who were not able to pitch for >7 days owing to shoulder
or elbow pain were defined as having shoulder and elbow injuries during the season. The incidence rates of shoulder and elbow
injuries during the seasons were calculated and compared over the 4-year period.

Results: Ninety-six percent of medical checkup participants were included in the study. The mean questionnaire collection rate
of the prospective study was 71.6% (range: 67.7-78.9%). The incidence of shoulder and elbow injuries significantly decreased
from 20.0%in 2012 t0 7.7%in 2015 (P = .013).

Conclusions: The four-year trend in the incidence of shoulder and elbow injuries in competitive-level high school baseball
pitchers was evaluated. The incidence of shoulder and elbow injuries during the season significantly decreased with a linear
downward trend during the survey period after the implementation of medical checkups.
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TRENDS IN SURGICAL MANAGEMENT OF ADHESIVE CAPSULITIS BETWEEN 2010 AND

2019

U. Srikumaran, A. Agarwal ', A. Malyavko 2, B. Knapp %, T. Doerre %, M. Best ', E._Familiari '
"The Johns Hopkins University School of Medicine, Baltimore, USA
2The George Washington University School of Medicine, Washington Dc, USA

Background: Adhesive capsulitis results from progressive fibrosis of the glenohumeral joint capsule resulting in pain and
stiffness of the shoulder. Surgical treatment options include manipulation underanesthesia (MUA) and arthroscopicintervention
to lyse adhesions. This study aimed to observe the overall trends in (1) surgical management for adhesive capsulitis, (2)
surgical treatment modality for adhesive capsulitis, and (3) demographics and comorbidities of patients undergoing surgical
management of adhesive capsulitis between 2010 and 2019.

Methods: The PearlDiver database, a national all-payer's claims database containing over 120 million patient records, was used
to perform a retrospective trends analysis. Incidence of adhesive capsulitis was analyzed between 2010 and 2019. Incidence of
surgical management for adhesive capsulitis as well as average age, gender, and average Charleston comorbidity index (CCl)
were analyzed. Surgical management included MUA and arthroscopic lysis of adhesions (ALOA). Compound annual growth rate
(CAGR) was calculated for each trends analysis and a p-value<0.05 indicated significant findings.

Results: A total of 908,980 patients with a diagnosis of adhesive capsulitis were identified between the years of 2010 and
2019. The incidence of adhesive capsulitis was 93,736 per 100,000 in 2010 and 83,886 per 100,000 in 2019 amounting to
a significant decrease in the incidence during this period (CAGR: -2.01%, p<0.001). The trend of overall incidence of surgical
management significantly decreased between 2010 and 2019 (CAGR: -5.77%, p<0.001) with 8,370 patients per 100,000 in
2010and 4,870 per100,000in 2019.The utilization of MUAsignificant decreased (CAGR: -2.25%, p<0.001) while the utilization
of ALOA significantly increased (CAGR: 3.13%, p<0.001) during this period. The average age and number of comorbidities of
patients undergoing MUA and ALOA significantly increased (p<0.05 for all).

Conclusions: This study showed that the incidence and surgical management of adhesive capsulitis decreased between the
years of 2010 and 2019. There has been an increase in the utilization of MUA and a decrease in the utilization of ALOA during
this period. Further sub-analysis of patient comorbidities as well as further investigation into complications following surgical
treatment of adhesive capsulitis can add to the growing of literature discussing management of adhesive capsulitis.
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ANTERIOR GLENOHUMERAL CAPSULAR LIGAMENT RECONSTRUCTION WITH
HAMSTRING AUTOGRAFT FOR INTERNAL IMPINGEMENT WITH ANTERIOR INSTABILITY
OF THE SHOULDER IN OVERHEAD ATHLETES

I_Funakoshi’, K. Furushima’, T Takahashi ', A. Miyamoto '
" Keiyu Orthopaedic Hospital, Tatebayashi, JAPAN

Background: Shoulder pain and dysfunction are common in baseball players, and although “internal impingement”
is recognized as one of the most common pathologies of shoulder dysfunction, the optimal surgical treatment for internal
impingement with anterior instability of the shoulder remains controversial. This study evaluated baseball players' preliminary
outcomes following anterior glenohumeral capsular ligament reconstruction for internal impingement with anterior instability
of the shoulder.

Methods: Twenty overhead athletes (all male; mean age, 23.1£8.9 years) with internal impingement and anterior instability
managed via anterior glenohumeral capsular ligament reconstruction were examined.The mean follow-up period was 19.1x9.6
months. Anterior glenohumeral capsular ligament reconstruction was performed with a knee hamstring autograft for balanced
stability and laxity with two major targets: to prevent hyper-angulation and translation in horizontal abduction, and to mimic
the individual arm cocking position at the final decision of tension. Preoperative and final follow-up evaluations were performed
using Jobe's postoperative grading system; the Kerlan-Jobe Orthopaedic Clinic Overhead Athletes Shoulder and Elbow Score;
Disabilities of the Arm, Shoulder and Hand sports module; plain radiographs; and magnetic resonance imaging.

Results: Jobe's postoperative grading system score, KJOC, and the DASH sports module score improved significantly
from 29.0 = 16.4, 28.0 = 9.0, and 80.7 = 16.3 points preoperatively to 87.1 = 14.1,77.2 = 15.1, and 19.1 = 17.8 points
postoperatively, respectively (P <.001,.0025, < .001, respectively). Both clinical and imaging evaluations revealed improved
internal impingement with anterior instability after anterior glenohumeral capsular ligament reconstruction. The mean external
rotation at abduction significantly decreased from 109 degree preoperatively to 101 degree postoperatively. At follow-up, 16 of
the 20 athletes (80.0%) returned to their prior competitive level. Plain radiographs and magnetic resonance imaging revealed
no obvious loosening of the graft or screws.

Conclusions: Anterior glenohumeral capsular ligament reconstruction resulted in preferable clinical outcomes for young
baseball players who experienced pain during the throwing motion. Stabilization of the glenohumeral joint with autografting
of the knee hamstring may thus represent a solution for internal impingement with anterior instability in overhead throwing
athletes.
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FP.22.01

CORRELATION OF RISKFACTORSWITHODDS OF INSTABILITYAFTERREVERSE SHOULDER
ARTHROPLASTY

M. Parsons ', C. Roche ?, T. Wright 3, P Flurin *, J. Zuckerman *
"The Knee Hip and Shoulder Center, Portsmouth, USA

2 Exactech, Inc., Gainesville, USA

3 University of Florida, Gainesville, USA

“Clinique du Sport, Bordeaux, FRANCE

> NYU Langone Medical Center, New York, USA

Background: The goal of this clinical study is to better facilitate pre-operative identification of patients at-risk for instability
after rTSA and to quantify the impact of accumulating risk factors on the occurrence of dislocation.

Methods: We retrospectively analyzed a multi-center database of a single shoulder prosthesis (Equinoxe; Exactech Inc,
Gainesville, FL USA) and quantified the instability rate with this implant. Risk factors were based on prior work by Le et al.
and included: male gender, < 67 years of age, not repairing the subscapularis, cemented humeral stem, expanded thickness
glenosphere, and >40mm glenosphere. 8,301 patients (mean age: 71.9yrs) treated with primary rTSA between 2007 and
2022 were included with an average follow-up of 27.2 months (range: 0.1 to 173 months). We quantified the prevalence of
instability risk factors and the instability rate for each category of risk factor number. We further calculated the odds ratio for each
cohort to quantify the impact of accumulating risk factors on instability.

Results: 119 (45F/74M)of 8,301 primary rTSA patients (1.4%) experienced instability. Risk factors that resulted in significantly
higher rates of instability included: males vs. female gender (2.3% vs. 0.9%, p<0.0001); patients <67 vs. >67 years (2.6%
vs. 1.0%, p<0.0001); cemented vs. press-fit stems (2.7% vs. 1.3%, p<0.0001); glenosphere diameter >40mm vs. <40mm
diameter (2.2% vs. 1.0%, p<0.0001); and expanded vs. standard offset glenospheres (3.2% vs. 1.3%, p<0.0001). 36.1% had
1 risk factor, 42.5% had 2 risk factors, 14.7% had 3 risk factors, 1.6% had 4 risk factors, and 0.2% had 5 risk factors. A higher
prevalence of risk factors correlated with a higher rate of instability. Stratifying instability rate by multiple risk factors identified
numerous cohorts with odds ratios >4, and 3 cohorts with odds ratios >15.

Conclusions: This study demonstrated that 1.4% of rTSA patients experienced instability with this implant. We demonstrated
the impact of accumulating risk factors on incidence of dislocation. Doing so we identified that patients with the most pronounced
risk of instability were males <67 years, without subscapularis repair. Patients considering rTSA with these risk factors should be
made fully aware of this elevated complication risk.
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REVERSE TOTAL SHOULDER ARTHROPLASTY IS NOT COST-EFFECTIVE IN PATIENTS OVER
67 YEARS OF AGE WITH GLENOHUMERAL OSTEOARTHRITIS AND AN INTACT ROTATOR
CUFF: A DECISION-ANALYTIC COST-UTILITY ANALYSIS

J. Oeding ', E. Marigi?, C. Camp?, J. Sanchez-sotelo ?, J. Barlow 2
" School of Medicine, Mayo Clinic Alix School of Medicine, Rochester, Mn, USA
2 Department of Orthopedic Surgery, Mayo Clinic, Rochester, Mn, USA

Background: Reverse total shoulder arthroplasty (RTSA) has become increasingly utilized in patients with symptomatic
glenohumeral osteoarthritis (GHOA), even in the absence of a full-thickness rotator cuff tear. With substantial differences in
cost between RTSA and anatomic total shoulder arthroplasty (TSA), it remains unclear whether the increased risk of rotator cuff
dysfunction justifies the increased cost of RTSA. Therefore, this investigation utilized a decision-analytic Markov model to 1)
quantify the cost-effectiveness of TSA vs. RTSA in patients with GHOA and intact rotator cuff and 2) determine whether an age
exists at which RTSA is more cost-effective than TSA in this population.

Methods: A Markov model was generated to determine accumulated costs and quality-adjusted life years (QALYs) over a
lifetime horizon for patients with GHOA and an intact rotator cuff who undergo either TSA or RTSA. Sensitivity analyses were
performed to identify age cutoffs at which one treatment option is more cost-effective than the other. Costs, health utility values,
and transition probabilities were derived from the published literature.

Results: For the baseline case of a 72-year-old patient, TSA resulted in 9.43 QALYs and $29,077 in accumulated costs, while
RTSA produced 9.44 QALYs at a total cost of $31,199 (incremental cost-utility ratio [ICER] comparing RTSA to TSA: $188,222.94/
QALY). Because the ICER for RTSA fell above the $50,000 willingness-to-pay (WTP) threshold, TSA was determined to be the most
cost-effective strategy for patients of this age. Two age cutoffs were identified from the sensitivity analysis performed on patient
age. Sixty-seven years was found to be the age below which RTSA became cost-effective over ATSA, while at 77 years, TSA became
the dominant strategy, resulting in both equal QALYs and lower costs for patients of this age and older.

Conclusions: TSA was the cost-effective treatment strategy for GHOA in the absence of a rotator cuff tear in adults aged 67
years or older. For patients between the ages of 67 and 77, RTSA resulted in marginally higher QALYs, but this increase was not
enough to offset the increased costs to be considered cost-effective. RTSA may be considered cost-effective for individuals under
the age of 67 years.
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SCAPULAR NECK LENGTH AND MORPHOLOGY - IMPACT ON NOTCHING AND EARLY
PATIENT REPORTED OUTCOMES AFTER REVERSE TOTAL SHOULDER ARTHROPLASTY

S.lau', R Page’, J. Rayner’, N. Paltoglou ", S. Gill !
" Barwon Health, Geelong, AUSTRALIA

Background: Background: Scapular notching after reverse total shoulder arthroplasty occurs for multiple reasons. Cadaveric
and clinical studies have identified that the scapular neck morphology and length may be associated with the development of
notching, and subsequently worse patient reported outcomes.

Methods: Methods: We reviewed a consecutive series of patients over two years following reverse total shoulder arthroplasty
at our institution. Preoperative radiological factors such as scapular neck length (SNL) and a new measurement of the length
of a perpendicular line from the glenoid articular surface to the lateral pillar of the scapula were measured. Post operative
radiographs at 12 months included assessment for notching. All patients were screened at 12 months for range of motion, and
outcome measures such as the Oxford Shoulder Score, Quick-DASH and VAS.

Results: Results: We had 44 patients in our cohort, of which 34 (74%) demonstrated notching on post operative radiographs.
Using univariate analysis, the scapular neck length to glenoid height ratio was found to be statistically significant for the presence
of notching (p=0.012), although the perpendicular line length and scapular neck length itself did not show significance. When
looking at functional outcomes, there was no statistical significance between the notched and non-notched cohorts. However,
patients with a scapular neck length of <15mm had a mean Oxford Shoulder Score of 36.93 whilst those >15mm had a score of
42.0, which was statistically significant on univariate analysis (p=0.037). Similarly, when assessing the perpendicular lengths,
those with <20mm had a mean of 38.17 Oxford Shoulder Score, and those >20mm were 43.15 which was significant (p =
0.044). On this basis we propose a new classification based on SNLand subsequent function.

Conclusions: Conclusions: Scapular morphology and in particular decreased offset and neck length may influence the
development of notching post total shoulder arthroplasty. This in turn can be associated with inferior patient reported outcome
measures.
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PRIMARY AND REVISION REVERSE SHOULDER ARTHROPLASTY USING CUSTOM-MADE
BASEPLATE FOR SEVERE GLENOID BONE DEFECTS

G.Merolla’, G. Porcellini?, V. Sanzo 3, F. Magrini Pasquinelli %, G.M. Micheloni?, P. Paladini ', R. Castricini ®
" Shoulder and Elbow Unit, Cervesi Hospital, AUSL Romagna, Cattolica, ITALY

2 Orthopaedic and Trauma Unit, University of Modena and Reggio Emilia, Modena, ITALY

3 Department of Orthopedic and Trauma Surgery Magna Graecia University, Catanzaro, ITALY
*Orthopaedic and Trauma Unit, Principe di Piemonte Hospital, Senigallia, ITALY

> Division of Orthopaedic and Trauma Surgery, Villa Verde Hospital, Fermo, ITALY

Background: We hypothesized that patients underwent reverse shoulder arthroplasty (RSA) using a custom-made baseplate
for severe glenoid bone defects would have reliable clinical outcomes and low complication rates.

Methods: Twenty-four patients (24 shoulders; mean age: 67 years)with a preoperative diagnosis of gleno-humeral osteoarthritis
(primary group; 13 patients, 54%) or failed anatomic arthroplasty (glenoid component loosening in 2 total shoulder arthroplasty
and 2 RSA; glenoid wear in 9 hemiarthroplasty) (revision group; 11 patients, 46%) were included.

Glenoid bone loss was evaluated according to Gupta-Seebauer, Favard and Bercik-Walch classification systems. Clinical outcome
measures included active range of motion (anterior and lateral elevation[AAE and ALE], external and internal rotation [ER and
IR]), pain and the Constant- Murley scores (CS). Global glenoid offset of RSA was measured using preoperative computer-aided
design (CAD). Postoperative radiological changes around the prosthetic components (radiolucent lines [RL], scapular notching,
heterotopic ossifications (HO), scapular spurs, and humeral cortical thinning) were assessed.

Results: Glenoid bone defects were classified as: Gupta-Seebauer type C3 (1, 4.1%), C4 (6, 25%), E3 (2, 8.3%), and E4 (8,
33.3%); Favard type E3 (6, 25%); Bercik-Walch type C(4.1%). Delta values of clinical scores improved significantly (all p < 0.001
for AAE, ALE, pain and CS; p< 0.01 for IR; p = 0.027 for ER). One patient who experienced recurrent dislocation after 4 months
underwentimplant revision with exchange of the humeral component. The mean global glenoid offset was 29.8 mm. We found
1 shoulder with grade | scapular notching and HO; RL <2 mm were found around the glenoid componentin 6 shoulders (25%)
and around the humeral componentin 4 shoulders (17%). Humeral cortical thinning was depicted in 4 cases (17%). Asubgroup
analysis showed no differences in clinical and radiographic outcomes between primary and revision group.

Conclusions: RSA with custom baseplate is a reliable surgical option to address severe glenoid bone defects. The satisfactory
mid-term outcomes and low complication rates fund in this study encourage the use of RSA with custom-made glenoid
components in primary and revision setting.
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SLEEP QUALITY AND RESPONSE AFTER ROTATOR CUFF REPAIR, TOTAL SHOULDER
ARTHROPLASTY, AND REVERSE SHOULDER ARTHROPLASTY

E. O'Donnell ", F. Grubhofer? C. Wright ', J. Haberli ", L. Emnstbrunner?, J. Warner

" Massachusetts General Hospital - Department of Orthopaedic Surgery, Boston, USA

2 Balgrist University Hospital - Department of Orthopaedics, Zurich, SWITZERLAND

3 Royal Melbourne Hospital - Department of Orthopaedic Surgery, Parkville, AUSTRALIA

Background: Sleep disturbance secondary to shoulder pathology is a common complaint. Preliminary studies have shown
improvement in sleep quality following common shoulder procedures. The purpose of this study was threefold: 1) to compare
the sleep quality response between rotator cuff repair (RCR), total shoulder arthroplasty (TSA), and reverse shoulder arthroplasty
(RSA); 2) to determine which comorbidities predict sleep response; and 3) to determine which patient reported outcome
measures (PROMs) correlate with sleep quality metrics.

Methods: The Pittsburgh Sleep Quality Index (PSQI) and Visual Analog Scale - Quality of Sleep (VAS-QOS) were utilized to
measure sleep quality in consecutive patients undergoing RCR, TSA, or RSA. Sleep quality and PROMs, including the American
Shoulder and Elbow Surgeons (ASES) Shoulder Score, Single Assessment Numeric Evaluation (SANE) score, and VAS pain score,
were measured preoperatively and at 2 weeks, 6 weeks, 3 months, and 6 months postoperatively. Patient demographics,
preoperative diagnosis, and comorbidities were recorded. Univariate and multivariate analyses were performed. Correlations
between sleep quality metrics and PROMs were assessed.

Results: Included in the study were 141 patients who underwent shoulder surgery (RCR: n = 34, TSA: n = 58, RSA: n = 49).
When all shoulder surgeries were pooled, there were significant improvements in sleep quality as measured by PSQl and VAS-
QOS preoperatively to final follow-up (8.8 vs. 6.0,55.4 vs. 75.2, p < 0.01 for both, respectively). The rate and magnitude of sleep
quality improvement varied by surgical intervention. Sleep quality after RSAand TSA showed statistical improvement by 6 weeks
postoperatively, which was durable through final follow-up. After RCR sleep quality metrics were incongruous, demonstrating a
trend toward worsening at 2 weeks, with improvement at 3 and 6 months postoperatively. In multivariable regression analyses,
only surgical intervention, and not preoperative diagnosis or comorbidities, was associated with sleep quality at final follow-up.
Quality of sleep strongly correlated with SANE scores (r = 0.45, p < 0.01).

Conclusions: Sleep quality improves after shoulder surgery, though the rate of recovery varies by surgical intervention. Sleep
quality improves more rapidly after shoulder arthroplasty when compared to RCR. The SANE score may be a useful surrogate in
assessing sleep quality.
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RELIABILITY OF THE TWIST TEST IN ASSESSING THE STABILITY OF SHORT STEM IN
SHOULDER ARTHROPLASTY

S. Nicoletti ", M. Guerrisi ', M. Novi ', S. Carli", C. Paglialunga ?, S. Gumina

' SOC Ortopedia Protesica CESAT, Fucecchio, ITALY

2 MD-Orthopaedics, Fucecchio, ITALY

3 Department of Anatomical, Histological, Forensic Medicine and Orthopaedics Sciences, Sapienza University of Rome, Rome,
ITALY

Background: In the last few decades, there has been an increase in the popularity of using short stems in shoulder arthroplasty.
Essential advantages of short stems, developed to overcome the limitations of long stems, are preserving bone stockand ensuring
less stress shielding. The short stem should reduce stress shielding, especially if it has a low filling ratio. In order to reduce stress
shielding, it is better to use narrow stems, but adequate primary stability is necessary to obtain appropriate osseointegration.
The twist test has been described to assess the rotational stability in the short stem. This study aims to calculate the twist test
specificity and sensitivity in two short stems and correlate with a bone quality and demographic index.

Methods: The first 71 patients undergoing shoulder arthroplasty with short stems between 2018 and 2021 were enrolled.
In all patients, the Twist-test was performed intraoperatively on the short stem; sensitivity and specificity of the Twist-test were
calculated. In addition, a univariate analysis was performed to test the association between Deltoid Tuberosity Index (DTI), age,
and sex with Twist Test. Patients were re-evaluated at the FU at 3, 6, and 12 months.

Results: The final mean FU was 12.8 months (range 12 to 38 months). A press-fit stem was used in 61 patients, and a cemented
stem in 10. Implant survival was 98.6%; 1.4% (1 case) underwent a revision for aseptic loosening at 4 months. The calculated
sensitivity of the Twist-test was 91%, specificity 100%, and test accuracy 99%. Concerning gender, the Student's t-test showed
a significant difference in mean DTl values between males and females (p value=0.016). As age increases, the DTl tends to be
lower: Pearson’s correlation coefficient = -0.196, but the test is not statistically significant (p value=0.17).

Conclusions: From our study, the Twist Test is sensitive and specific, proving effective in assessing the intraoperative stability of
the humeral stem, but the study demonstrated that female patients with poor bone quality tend to have a inadequate rotational
stability.
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EFFECTS OF DIFFERENT HUMERAL STEM LENGTH ON STEM ALIGNMENTAND PROXIMAL
STRESS SHIELDING IN REVERSE TOTAL SHOULDER ARTHROPLASTY

J.Park’, H.J. Jeong ', J. Han ", S.C. Han ", Y. Won ', SW. Lee ', M.J. Hyun ', J.H. Oh’
" Department of Orthopaedic Surgery, Seoul National University College of Medicine, Seoul National University Bundang Hosp,
Seongnam, SOUTH KOREA

Background: Humeral stem length in reverse total shoulder arthroplasty (RTSA) tends to be continuously decreased for bone
preservation. However, few comparative studies have been conducted on correlation between stem length and stem alignment
and/or stress shielding. Therefore, we aimed this study to investigate the effects of different humeral stem length on stem
alignment and proximal stress shielding after RTSA.

Methods: We retrospectively reviewed 318 patients who underwent primary RTSA from October 2010 to May 2020 with at
least 2 years follow-up. The participants were classified into 3 groups according to stem length of different types of prosthesis
used in surgery: group A (short stem, range 55-80 mm, n = 88), group B (medium stem, range 80-100 mm, n = 155), and
group C (standard stem, range 100-122 mm, n = 75). For the radiologic assessment of alignment, the axis of humeral stem
and humeral diaphysis and distal tip decentering of humeral stem were measured at postoperative 4th week. The angular value
of two axes > 5° was defined as malalignment. The proximal humeral stress shielding was evaluated at the final follow-up. To
find correlations between stem length, malalignment and stress shielding, subgroup analyses according to presence of stress
shielding were conducted. For the functional assessment, preoperative range of motion and functional scores were compared
to those of last follow-up.

Results: Humeral stem malalignment was significantly higher in group A than group B and C (21.6%, 11.6% and 9.3%,
respectively, P = 0.042). However, stress shielding at medial (P = 0.015) and lateral metaphysis (P = 0.002) was more frequently
observed in group C. The stem length (P = 0.018) and malalignment incidence (P < 0.001) were significantly higher in the
subgroup with stress shielding. Functional outcomes were not different according to the stem length (all P > 0.05).

Conclusions: Humeral stem alignment and proximal stress shielding in RTSA had significantly affected by different stem
length. Although shorter stem could be beneficial for bone preservation, it could lead to stem malalignment resulting in
increased proximal humerus stress shielding. Therefore, surgeons should be careful when selecting the stem length and place
humeral stem in proper alignment.
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COMPARISON OF BONE RESORPTION AFTER SHOULDER ARTHROPLASTY BETWEEN
TWO DIFFERENT SHORT STEMS

N. Oizumi’, N. Suenaga’, C. Yoshioka ', S. Yamane ", Y. Hisada ', T. Matsuhashi ', J. Kawamata %, K. Honoki '
" Upper Extremity Center of Joint Replacement and Endoscopic Surgery, Hokushin Orthopaedic Hospital, Sapporo, JAPAN
2 Department of Orthopaedic Surgery, Kaisei Hospital, Obihiro, JAPAN

Background: Bone resorption around a humeral stem has been one of the major complications after shoulder arthroplasty.
Shortstemsare expected to decrease humeral bone resorption; however, occurrence rate or pattern of bone resorption depending
on stem design are still unclear. The objectives of this study are to evaluate bone resorption after shoulder arthroplasty using two
different short stems and to analyze risk factors of bone resorption.

Methods: Forty shoulders that underwent reversed shoulder arthroplasty (RSA) or hemiarthroplasty (HA) using short stems
for cuff tear arthropathy between November 2016 and December 2020 were included. Eighteen shoulders used a curved
stem (Ascend Flex, 5 males, 13 females, average age; 76.9 years-old) and 22 shoulders used a straight stem (Comprehensive,
7 males, 15 females, average age; 73.5 years-old). On the plain X-ray at more than 2 years after surgery, bone resorption
(Inoue's classification Grade 4; complete disappearance of cortex), radiolucent line, spot welds, condensation line, metaphyseal
| diaphyseal filling ratio (FRmet / FRdia), and cortex contact of stem (CC) were investigated. As risk factors of bone resorption,
age, gender, surgical procedure, stem, and radiographic parameters were analyzed by multiple logistic regression analysis.

Results: Grade 4 bone resorption in Inoue’s classification occurred in 14.3% of Comprehensive and 52.9% of Ascend Flex.
Ascend RSA showed significantly high occurrence ratio of bone resorption than Comprehensive RSA and Ascend HA. In
Comprehensive, bone resorption was observed in zone 1and 7. In Ascend Flex, bone resorption occurred in zone 1,2,and 7, and
zone 2 was prominent especially in cases with cortical contact. Spot welds occurred more in Comprehensive than Ascend Flex
(86% vs 24%). FR met and FR dia (bone resorption (+) vs (-)) were 0.82 vs 0.68 and 0.84 vs 0.81, and FR met was significantly
higher in bone resorption (+) group. Multiple logistic regression analysis revealed that FR met was a significant independent
risk factor for bone resorption.

Conclusions: It was suggested that avoiding cortical contact and minimizing FR could prevent bone resorption. It should be
taken into consideration that occurrence ratio and pattern, and maybe cause, of bone resorption can differ depending on the
stem.
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ALTERATION OF ELBOW JOINT CONTACT AREA IN SYMPTOMATIC VALGUS INSTABILITY
OF THE ELBOW IN BASEBALL PITCHERS

K. Numaguchi, D. Momma 2, Y. Matsui?, N. Iwasaki?
" Kushiro City General Hospital, Kushiro-shi, Hokkaido, JAPAN
2 Hokkaido university, Sapporo-shi, Hokkaido, JAPAN

Background: The effect of elbow medial ulnar collateral ligament (UCL) injury on elbow joint contact area in living subject is
unknown, although several cadaveric and kinematic studies have analyzed the effect of UCL. We hypothesized that an original
tracer program would be able to evaluate the joint space in symptomatic valgus instability pitchers during elbow valgus stress
and to compare the joint contact area of dominant side with symptomatic pitcher and that of non-dominant side.

Methods: Computed tomography (CT) data from the dominant elbows of 10 symptomatic pitchers with valgus instability
(mean age 25.9 = 3.9) were obtained with and without elbow valgus stress. CT imaging data from the non-dominant
asymptomatic elbow were also collected. The CTimaging data of each elbow joint were reconstructed using a 3D reconstruction
software package. The elbow joint, including the humerus, radius, and ulna surface, was extracted, and the radiocapitellar and
ulnohumeral joint contact areas were calculated from the 3D bone models using custom-written software. The center of the
contact area was also calculated, and translation from the position without stress to the position with valgus stress was calculated
using custom-written software. The dominant and non-dominant sides were compared statistically.

Results: The data showed that there were no apparent differences in the mean radiocapitellar and ulnohumeral joint contact
areas between the dominant and non-dominant sides without valgus stress. With elbow valgus stress, the contact area changed,
and the center of the radiocapitellar joint contact area translated significantly more laterally in the unstable elbow than in the
non-dominant elbow (P = 0.0361). In addition, the center of the ulnohumeral joint contact area translated significantly more
posteriorly in the unstable elbow than in the non-dominant elbow (P = 0.0413).

Conclusions: Our analysis indicates that the UCLinsufficiency affected the contact area of the humerus and the Olecranon. The
characteristic alteration of contact areas associated with the UCL insufficiency indicate that abnormal cumulative forces affected
the particular part of elbow joint. These alteration of contact areas could explain the reason of cartilage injury at posterior trochlea
in UCLiinsufficient pitchers.
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OSTEOLYSIS AND OUTCOME AFTER TOTAL ELBOW ARTHROPLASTY: IMPACT OF PUDA
AND RADIO-CAPITELLAR RATIO

D. Rouleau ', C. Bastard ?, P Goetti®, E. Sandman ', G. Gkagkalis ', S. Leduc’, B. Benoit ', E. Lecours '
" CIUSSS NIM hopital Sacré-Coeur de Montreal, orthopedics, Montreal, CANADA

2 Hopital Saint-Antoine de Paris, orthopedics, Paris, FRANCE
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Background: Loosening rates of 15% to 30% after Total Elbow Arthroplasty (TEA) at 5 years make osteolysis a concern. Using
recently described radiological parameters, the posterior ulna dorsal angulation (PUDA) and the radio-capitellar ratio (RCR), this
study aimed to evaluate the impact of PUDA and RCR on loosening and outcome after TEA.

Methods: This single center, retrospective study included all available TEA cases since 1996. Demographic and surgical data
were collected from patient charts. Assessment included range of motion (ROM), strength and function (Q-DASH, PREE, MEPS)
and bilateral x-rays to determine implant position and limb length discrepancy. PUDA and RCR were measured with lateral
x-rays on the TEA side and the native side. PUDA was increased > 7°, and RCR was abnormal <-5% or >13%. Loosening and
osteolysis (Mayo classification) were assessed on the last follow-up radiographs.

Results: Thirty patients (34 TEA total) agreed to return for assessment; mean age was 66 years and 83% were female (n= 25).
Nine patients had revision surgery after initial TEA for mechanical failure, polyethylene wear or loosening. Initial surgery was for
trauma in 12 patients and degenerative pathologies for 15 patients. No infection was noted. Mean follow up since last TEA was
7.4 years. TEA was performed with the Conrad Morrey approach in 22 patients and the triceps on approach in 12. Radiological
evaluation was done for 28 patients (30 TEA). Mean values for PUDA and RCR were 6.7 and -0.0125, respectively. PUDA was
greater than 7 degrees in 33% (n=10) and in 53% (n=16) for RCR. MEPS score was significantly better in patients with lower
PUDA versus patients with greater PUDA (86.58 (£ 12.59) versus 73.5 (= 16.67), p=0.038, respectively). Loosening of the
humeral and cubital components was higher, although not significant (Humeral component 40% versus 10%, p=0.141; cubital
component 20% versus 5%, p=0.251). There was no difference in loosening and functional scores regarding the RCR.

Conclusions: PUDA had an impact on the functional score, MEPS was significantly better when PUDA was normal. It also seems
to affect loosening of the humeral and cubital components. RCR had no impact on loosening and outcome after TEA.

181



FP.23.03

ELBOW JOINT LOADS DURING EIGHT SIMULATED ACTIVITIES OF DAILY LIVING: ARE
CURRENT POST-OPERATIVE INSTRUCTIONS FOR PATIENTS FOLLOWING TOTAL ELBOW
ARTHROPLASTY SUFFICIENT?
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A Murgia*?

" Department of Orthopedic Surgery, University of Groningen, University Medical Center Groningen, Groningen, Groningen,
THE NETHERLANDS

2 Department of Human Movement Sciences, University of Groningen, University Medical Center Groningen, Groningen,
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3Departmentof Orthopedics and Sports Medicine, Erasmus University Medical Center, Rotterdam, Rotterdam, THE NETHERLANDS
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Background: Survival rates following total elbow arthroplasty (TEA) are low compared to hip and knee arthroplasty. Elbow joint
overloading is hypothesized to be one of the failure mechanisms. However, the current post-operative instruction of “not lifting
more than Tkg" is not evidence-based and it is unclear whether it would lead to lower elbow loads. The aim of this study is to
investigate the elbow joint loads, expressed as joint moments, in three directions (flexion-extension (FE), pronation-supination
(PS), varus-valgus (VV)) during eight simulated activities of daily living (ADLs). Furthermore, we examine whether the current
post-operative instruction affects elbow joint loads, expressed as joint moments.

Methods: Nine healthy participants (49.8+14.7years) performed eight simulated ADLs in an uninstructed and an instructed
condition, in a laboratory setting. Elbow joint angles and moments (FE, PS, VV) were calculated using inverse dynamic analysis
(OpenSim, Stanford University, CA). Wilcoxon signed-rank test was used to investigate the influence of the instruction on peak
joint moments.

Results: The mostdemanding ADLs were rising from a chair (-14+6.7Nm FE,-3.7+1.7Nm PS),and opening adoor(7.7+1.9Nm
FE, 2.9%1.9Nm PS). The slide task shows the lowest elbow moments (4.1+0.8Nm FE, 0.6+1.3Nm PS). No significant effect of
instruction was found on elbow joint FE-PS moment (all p>0.05). VWV moments (4.9Nm median) appear to be of comparable
magnitude to FE moments (4.9Nm median) in all tasks (preliminary results from 2 of 9 participants).

Conclusions: Our results show that current instructions did not lead to lower elbow joint moments, and thus loads, in the
selected ADLs. The future post-operative instructions should consider the biomechanical evidence on elbow loads and stress
limits of the prosthesis. In particular VWV moments should be taken into account as in vitro evidence showed that damage to
prosthesis materials can occur with VV moments of comparable magnitude as those found in this study. These outcomes provide
a first step in formulating a more evidence-based and specific post-operative instruction for patients following TEA. Future
research should focus on joint contact forces in both healthy adults and patients following TEA.
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CLINICAL OUTCOMES OF REVISION ARTHROSCOPIC OSTEOCAPSULAR ARTHROPLASTY
IN PRIMARY ELBOW OSTEOARTHRITIS: A RETROSPECTIVE COHORT STUDY
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Background: Arthroscopic osteocapsular arthroplasty achieves significant medium-term outcomes in patients with primary
elbow osteoarthritis (OA); however, outcomes after revision arthroscopic osteocapsular arthroplasty (OCA) are not well-known.
Herein, we assessed the clinical outcomes after revision arthroscopic OCA compared to after primary surgery in patients with OA.

Methods: Patients who underwent arthroscopic OCA due to primary elbow OA between January 2010 and July 2020 were
enrolled. Range of motion (ROM), visual analogue scale (VAS) pain score, and Mayo elbow performance score (MEPS) were
assessed. Operation time and complications were assessed by chart review. Clinical outcomes between PRIMARY (primary
surgery) and REVISION (revision surgery) groups were compared, and subgroup analysis for radiologically severe OA was
performed.

Results: Data from 61 patients (PRIMARY: 53 patients, REVISION: 8 patients) were analyzed. The mean age was 56.3 + 8.5 and
54.3 = 8.9 yearsin the PRIMARY and REVISION groups, respectively (P = 0.684). Mean interval from primary to revision surgery
was 76.4 (range, 26-168) months. The PRIMARY group had significantly better preoperative (P = 0.021) and postoperative
ROM arc (P = 0.019) than the REVISION group; however, the degree of improvement was comparable (P = 0.445). Both
postoperative VAS pain score (P = 0.164) and MEPS (P = 0.581) were comparable between the groups, as were degree of
improvement in VAS pain score (P = 0.691) and MEPS (P = 0.604).The REVISION group required significantly longer operative
time than the PRIMARY group (P = 0.004) and had a non-significant higher complication rate (P = 0.065). Subgroup analysis
showed significant difference in pre- and postoperative ROM arc between two groups and comparable pre- and postoperative
VAS pain score (P = 0.609, P = 0.155, respectively) and MEPS (P = 0.473, P = 0.658, respectively).

Conclusions: Revision arthroscopic OCAis afavorable treatment option for primary elbow OA patients with recurrent symptoms.
Compared to primary surgery, postoperative ROM arc was worse after revision surgery; however, the degree of improvement
was comparable. Postoperative VAS pain score and MEPS were comparable to primary surgery.
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IMPLANT SURVIVAL OF TOTAL ELBOW ARTHROPLASTY; A STUDY FROM THE DUTCH
NATIONAL REGISTRY
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Background: Total elbow arthroplasty (TEA) is a relatively rare procedure, and current evidence on the outcomes of TEA relies
on few and small cohort studies. Therefore, we aimed to use data from the national registry to report the implant survival of TEA
and to assess the patient and treatment characteristics associated with revision.

Methods: All TEAs performed between 2014 and 2020 registered in the Dutch National Arthroplasty Registry were included.
Anonymous data on patient characteristics, surgical information, deceased patients, and revised implants were extracted from
the registry database. Patient and treatment characteristics were compared between patients who underwent a revision and
patients who did not undergo a revision using a logistic regression model.

Results: In total, 514 patients were included that underwent a total elbow arthroplasty between 2014 and 2020.The mean age
atthe time of surgery was 66 years (standard deviation: 12), and most patients were female (75%). The most common indication
for a total elbow arthroplasty was rheumatoid arthritis (33%), followed by posttraumatic sequelae (28%), osteoarthritis (21%),
and an acute fracture (10%). Forty-two per cent of patients had undergone previous surgery to the ipsilateral elbow. Of the
514 patients, 35 (7%) underwent a revision. The most common reason for revision was aseptic loosening (34%), followed by
infection (23%), instability (23%), polyethylene wear (14%), a peri-prosthetic fracture (14%). The implant survival was 98% after
one year, 93% after three years and 91% after five years. Male sex, mass index, and previous surgery were independently
associated revision (p<0.036). After the first revision, ten patients (29%) underwent a secondary revision within the inclusion
period, with a median time between primary and secondary revision of 1.4 years (interquartile range: 0.3-2.6).

Conclusions: The implant survival after TEA was 91% after 5 years. Male sex, mass index, and previous surgery were
independently associated with a revision. Notably, a large proportion (29%) of patients that underwent a revision had to undergo
asecondary revision. These results can be used by orthopaedic care providers to optimise informed consent and decision-making
by setting accurate and individual evidence-based expectations.
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INFLUENCE OF THE TYPE OF IMPLANT USED ON THE SURVIVAL RATE OF THE COONRAD-
MORREY TOTAL ELBOW ARTHROPLASTY

M. Pierre ', R. Suzanne ', D. Yoann ', G. Mathieu ', B. Hugo ', B. Nicolas ’
" Orthopedic Department, Toulouse University Hospital, Toulouse, FRANCE

Background: One of the main complications of the Coonrad-Morrey TEA remains the aseptic loosening of the implants. The
main objective of this study was to assess the influence of the type of humeral and ulnar implants used on the survival rate of
the total Coonrad-Morrey TEA.

Methods: A retrospective monocentre study was carried out on a series of 186 Coonrad-Morrey TEA. The survival rate without
aseptic infection was analyzed according to the characteristics of the humeral implant (length and size) and the ulnar implant
(resurfacing, length and size) used in the whole cohort and in 3 subgroups according to the main indications: rheumatoid
arthritis, trauma, or prosthetic revision.

Results: The survival rate without aseptic loosening was 90% at 10 years for the entire cohort. For the ulnar implant, the
survival rate of implants with PMMA resurfacing was significantly lower than that of implants with resurfacing by projection of
plasma; there was no difference in survival rate depending on the length and size of the implant used. For the humeral implant,
the survival rate was significantly less satisfactory with the implant of 20 cm-length. There was no difference in survival rate
between the 10 cm and 15 cm-length implants. In the Rheumatoid group, a significantly higher aseptic loosening rate was
found with the extra-small implant.

Conclusions: This study has confirmed the negative influence of PMMA resurfacing of the ulnar Implant on the rate of survival
rate without aseptic loosening of the Coonrad-Morrey TEA. No aseptic loosening has been reported with the latest generation
of ulnar implants with resurfacing by plasma projection. Concerning the humeral implant, if the survival rate was significantly
less satisfactory for 20cm-length implants, it was not found any difference between 10 cm and 15 cm-length implants. Humeral
implants of 10 cm-length could therefore be privileged as first intention implant regardless of the indication, if there is no
imperative to use a longer stem. The size of the humeral implant did not seem to influence the survival rate of the prosthesis.
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SHEAR FRACTURES OF THE DISTAL HUMERUS TREATED WITH CANNULATED HEADLESS
SCREWS: OUR RESULTS AND COMPLICATIONS

L. Tarallo ", G.M. Micheloni'’, A. Giorgini ', G. Porcellini’
" AOU Modena - Ospedale Policlinico - UNIMORE, Modena, ITALY

Background: Coronal shear fractures of the distal humerus represent an uncommon lesion and could be burdened by
high complications. This complex lesion requires an accurate reduction and surgical fixation. Different techniques have been
described, however no standard protocol have been proposed. We evaluate the clinical and radiological outcomes with posterior
cannulated self-tapping headless screws followed by an early-active-motion protocol and related complications.

Methods: From 2013 to 2020, a consecutive series of 29 patients (13M, 16F) with coronal shear fracture undergoing ORIF
were included in the study. Fractures were classified according to Dubberley's classification: 4 patients 1A, 6 patients 1B, 2
patients 2A, 4 patients 2B, 5 patients 3A and 8 patients 3B. Cannulated self-tapping headless screws were used to fix the
fragments. When necessary, additional cannulated half-threaded screws on the lateral edge of the humerus were used. All
patients underwent an assisted early-active-motion rehabilitation protocol. Mean follow-up was 30 months; patients underwent
standard X-rays and clinical outcome assessment with range of motion, Broberg and Morrey score and MEPI score.

Results: Surgical fixation with headless screw guaranteed complete healing of all shear fractures examined, no loss of reduction
were reported. ROM assessment showed good results with an average arc of 113.1°. Excellent to good Broberg-Morrey and
MEPI score were reported. No cases of avascular necrosis nor post-traumatic osteoarthritis resulted in our series. Complications
occurred in 10.3% of the patients: 1 heterotopic ossification, 1 complex regional pain syndrome and 1 LUCL secondary lesion

Conclusions: Coronal shear fracture represents a challenging injury to treat. Anatomical reduction and the use of cannulated
self-tapping headless screws from posterior provide a stable fixation, high union rates and good elbow function. Patients should
be informed regarding significative complication rate associated to these fractures.
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CHANGE IN HUMERAL ANCHOR POSITION SIGNIFICANTLY AFFECTS ISOMETRY IN UCL
REPAIR: A 3-DIMENSIONAL COMPUTER MODELING STUDY

M. Fury ", T Liu?, W. Cai?, E. O'Donnell °, L.Oh *

"Harvard Combined Orthopaedic Residency Program, Boston, USA

2 Massachusetts General Hospital, Department of Radiology, Boston, USA

3 Massachusetts General Hospital, Sports Medicine Service, Boston, USA
*Rothman Orthopaedics & AdventHealth Orthopaedic Institute, Orlando, USA

Background: Medial ulnar collateral ligament (UCL) repair utilization is increasing in recent years, bolstered by shorter
rehabilitation and satisfactory clinical outcomes. There remains a paucity of literature guiding anchor placement in UCL repair.
Herein, we describe a 3-dimensional (3D) elbow model to measure and optimize anchor location during UCL repair.

Methods: A computer model of a human elbow joint was created using CTand MRIimages from a single patient. The humeral
and ulnar attachments of the UCL were plotted using three methodologies: 1) geometric cloud mapping; 2) quantitative
measurements as described by the anatomical studies by Camp et al; and 3) Frangiamore et al. A 3.5mm clockface was placed
on each attachment site which allowed for simulation of 12 distinct deviations in anchor position. The three models were ranged
through 0-120 degrees at 10-degree increments, and the distances were measured between the ligament centroids. The
humeral and ulnar anchors were sequentially repositioned around the clockfaces, and ligament lengths were again measured
to evaluate changes in isometry.

Results: Using method 1, the UCL length at 90 degrees of elbow flexion was 26.8mm. This ligament underwent 13.6mm of
total excursion fora 46.4% change in length throughout arc of motion. Method 2 produced a 19.3mm ligament that underwent
0.8mm of excursion for a 3.9% length change throughout the arc. Method 3 produced a 24.5mm ligament that underwent
2.3mm of excursion fora 9.4% length change throughoutarc. Identifying ligamentfootprints using the quantitative anatomical
measurements produced better ligament isometry through 120 degrees of flexion (ligament length changes of 3.9% and
9.4%, respectively) when compared to using the geometric cloud technique (46.4% length change). Humeral anchor deviations
produced a statistically significant increase in ligament excursion when compared to ulnar anchor deviations (p < 0.001).

Conclusions: When performing UCL repair, small deviations in humeral anchor position may significantly influence graft
and ligament isometry. Anchor position was most isometric while using the quantitative measurements. Particularly when
addressing detachments of the humeral footprint, surgeons should be critical of the humeral anchor position in order to restore
native anatomy and optimal biomechanics.

187



Free Papers Session 24: Shoulder Basic Science

FP.24.01

BROWNING OF FIBROADIPOGENIC PROGENITORS WITH PARATHYROID HORMONE
INHIBIT FATTY INFILTRATION AND MUSCLE ATROPHY AFTER ROTATOR CUFF TEARIN A
RODENT MODEL

R.lio", T Manaka', N.Takada, K. Orita’, Y. Ito 2, Y. Hirakawa ', K. Nakazawa ', R. Yamashita ', S. Taniguchi, N. Kubota ,
E.Yanagi', H. Nakamura '

" Department of Orthopaedic Surgery, Osaka Metropolitan University Graduate School of Medicine, Osaka, JAPAN
2Ito clinic, Osaka shoulder center, Osaka, JAPAN

Background: Progressivefattyinfiltrationand muscle atrophyafterrotator cufftearslead totendon repairfailure. Fibroadipogenic
progenitors (FAPs) are involved in fatty infiltration of skeletal muscle. Inducing FAPs to differentiate into brown adipocyte-like
beige adipocytes suppresses ectopic fatty infiltration of skeletal muscle, and their secreted factors promote muscle regeneration.
This study aimed to determine whether parathyroid hormone (PTH) suppresses fatty infiltration and muscle atrophy after rotator
cuff tears by browning of FAPs.

Methods: PTH was administered for 4 or 8 weeks (30 ug/kg teriparatide, 3 days/week) to a massive rotator cuff tear model of
SD rats with unilateral supraspinatus and infraspinatus tendons resected and suprascapular nerve transected. After treatment,
fatty infiltration of rotator cuff muscles was assessed by Qil red O staining, and muscle atrophy was assessed by wet muscle
weight and muscle fiber cross-sectional area. FAPs isolated from mice were cultured and evaluated for expression of browning-
related genes and adipogenic differentiation. Myogenic differentiation of C2C12 was evaluated by co-culture of PTH-treated
browning FAPs with C2C12 cells.

Results: PTH administration significantly suppressed fatty infiltration in rats after rotator cuff tear. The decrease in wet muscle
weight of the rotator cuff muscle of PTH-treated rats was significantly suppressed. Furthermore, the PTH-treated rats had a
larger myofiber cross-sectional area than untreated rats. PTH increased the expression of browning-related genes in FAPs and
suppressed the accumulation of fat droplets in vitro. Co-culture with PTH-treated FAPs promoted the differentiation of C2C12
cells into myotubes.

Conclusions: PTH inhibited fatty infiltration and muscle atrophy after rotator cuff tear by browning FAPs. The results suggest
that PTH has the potential as a therapeutic agent for the treatment of muscle degeneration after rotator cuff tears.
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DOES THE OSTEOARTHRITIC SHOULDER HAVE ALTERED ROTATOR CUFF VECTORS WITH
INCREASING GLENOID DEFORMITY? AN IN SILICO ANALYSIS

A. Arenas-miquelez ', D.J. Bokor 2, D.T. Axford #, PL. Graham "2, L.M. Ferreira >, G.S. Athwal **, S. Raniga 2

" Macquarie University Hospital, Sydney, AUSTRALIA

2MQ Health Translational Shoulder Research Program, Sydney, AUSTRALIA

3 Roth McFarlane Hand and Upper Limb Centre, St. Josephs Health Care, London, CANADA

* Department of Mechanical and Materials Engineering, The University of Western Ontario, London, CANADA

> Department of Surgery, Schulich School of Medicine and Dentistry, The University of Western Ontario, London, CANADA

Background: A transverse force couple (TFC) functional imbalance has been demonstrated in osteoarthritic shoulders by
recent 3D muscle volumetric studies. Altered rotator cuff vectors may be an additional factor contributing to a muscle imbalance
and the propagation of glenoid deformity.

Methods: CTs of 33 Walch Aand 60 Walch B shoulders were evaluated. The 3D volumes of subscapularis, supraspinatus, and
infraspinatus-teres minor (ISP-Tm) and scapula were manually segmented. The volume masks and scapular landmarks were
imported into MATLAB to create a coordinate system, enabling calculation of muscle force vectors. The direction of each muscle
vector was described in transverse and vertical plane, with respect to the glenoid. Each muscle vector was then resolved into
compression and shear force across the glenoid face. The relationship between muscle force vectors, glenoid retroversion or
inclination, compression/shear forces on the glenoid, and Walch type was determined using linear regression.

Results: In transverse plane with all RC muscles combined, increasing retroversion was associated with increasing posterior
drag (p<0.001). Glenoid Walch type B had significantly more posterior drag than type A (p<0.001). Analysis of individual
muscle groups showed that anterior thrust of ISPTm and SSP switched to posterior drag at 8.4° and 10.3° of retroversion
respectively. Compression force on the glenoid face by ISP-Tm and SSP did not change with increasing retroversion for type A's
(p=0.592 and p=0.715, respectively), but they did for type B's (p<0.001 for both). The glenoid shear force in transverse plane
for ISPTm and SSP moves from anterior to posterior shear with increasing glenoid retroversion, crossing zero at 8.1°and 10.3°
of retroversion, while SSC provides a posterior shear for every retroversion angle.

Conclusions: Increased glenoid retroversion is associated with increased posterior shear and decreased compression forces
on glenoid face, explaining the pathognomonic bone morphometrics of the osteoarthritic shoulder. Although the subscapularis
always maintains a posterior thrust, the ISP-Tm and supraspinatus together showed an inflection at 8° and 10° of retroversion,
changing from an anterior thrust to a posterior drag. This finding highlights the importance that in anatomic TSA the rotator cuff
functional balance might be better restored by correcting glenoid retroversion to less than 8°
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VALIDATION OF THE SHOULDERROM SOFTWARE FOR MEASUREMENT OF SHOULDER
RANGES OF MOTION IN CONSULTATION: COUPLING AN RGB-D VIDEO CAMERA TO
ARTIFICIAL INTELLIGENCE

C Cointat ", M. Olmos ', P Chammas ', M. Urvovy , A. Murienne 3, N. Bronsard ', J. Gonzalez ', M. Gauci’
" Universitary Institute for Locomotion and Sport, CHU de Nice, Nice, FRANCE

2Imascap, Plouzané, FRANCE

3 IRT-b-com, Cesson-sévigné, FRANCE

Background: Clinical evaluation of the shoulder range of motion (RoM) may vary significantly depending on the surgeon.
We aim to validate an automatic ShoulderRoM measurement system associating image acquisition by an RGB-D (Red/Green/
Blue-Depth) video camera to an artificial intelligence (Al) algorithm.

Methods: Thirty healthy volunteers were included.A 3D RGB-D sensorthat simultaneously generated a colorimage and a depth
map was used. Then, an open-access convolutional neural network algorithm that was programmed for shoulder recognition
provided a 3D motion measure. Each volunteer adopted a randomized position successively. For each position, two observers
made a visual (EyeREF) and goniometric measurement (GonioREF), blind to the automated software which was implemented
by an orthopedic surgeon. We evaluated the intertester intraclass correlation (ICC) between observers and the concordance
correlation coefficient (CCC) between the three methods.

Results: For manual evaluations EyeREF and GonioREF, ICC remained constantly excellent for the widest motions in the vertical
plane (ie abduction and flexion). It was very good for ER1 and IR2 and fairly good for adduction, extension and ER2. Differences
between the measurements' means of EyeREF and ShoulderRoM was significant for all motions (p<0.01). Compared to
GonioREF: ShoulderRoM provided non significantly different results for abduction, adduction and flexion and EyeREF provided
non significantly different results for adduction, ER1 and ER2. The three methods showed an overall good to excellent CCC.
Between the ShoulderRoM and other methods, the ER1 presented the lowest CCC at 0.82 with the highest bias (7.5%12.6° with
the goniometer and 8.67+12.1 with the EyeREF). In the Bland-Altman evaluation, the mean bias between the three methods
remained under 10° and clinically acceptable.

Conclusions: RGB-D/Al combination is reliable in measuring shoulder RoM in consultation, compared to classic goniometry
and visual observation.The highest discrepancy appears in external rotation but interobserver agreement with the goniometeris
also the weakest for it. The use of an optimized automatic solution will help in standardizing the shoulder motion measurements
in a daily practice.
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NEW QUANTIFIED MEASUREMENT OF FATTY INFILTRATION OF THE ROTATOR CUFF
MUSCLES USING MRI IN A RABBIT MODEL OF CHRONIC TEAR

J.Kwon', H.J. Jeong?, S.C. Han?, J.H. Oh?

" Department of Orthopaedic Surgery, Ewha Womans University College of Medicine, Ewha Womans University Mokdong
Hospital, Seoul, SOUTH KOREA

2 Department of Orthopaedic Surgery Seoul National University College of Medicine, Seoul National University Bundang Hosp,
Seongnam, SOUTH KOREA

Background: The purpose of this study was to identify the reliability of the quantified measurement of Fl of the RC muscles
by comparing the volumetric data of Fl and histologic findings in a rabbit model of chronic tear. The hypothesis of the present
study was that volume of RC muscles and degree of FI measured using quantified method would show significant correlation
with the weight and fat proportion of RC muscles.

Methods: Eighteen shoulders of 9 rabbits were randomly allocated into 3 groups: repair (A), non-repair (B), and control groups
(C) (n = 6 shoulder in each group). Supraspinatus tendon was detached and repair was performed 6 weeks later in group A. In
group B, torn tendon was left, and only skin incision was made in group C. At 12 weeks after repair, radiologic, histologic and
mechanical evaluation was performed. Semi-automated quantified measurement of intra-muscular fat proportion of RC muscle
was obtained using MRI and Slicer® version 4.6.2 (Slicer community, Boston, MA) software. Oil red O staining was performed
and histological degree of FI of RC muscles was measured using ImageJ software.

Results: The RC muscle to weight proportion in group B was decreased significantly compared to group C(p =0.002), but was
relatively preserved in group A (p=0.288). The quantitative measurement of RC muscle volume showed a same result (9662
* 1508mm3 in group A, 8008 = 996 mm3 in group B; 10088 = 919 mm3 in group C, p =0.028). Radiologic quantified fat
proportion increased in both group A and B compared to group C, and there was no statistically significant difference between
the 3 groups (5.56 = 4.01 % in group A, 4.01 = 5.62% in group B, 0.47 = 0.37% in group C, p = 0.111). Histologically
measured fat proportion of RC muscles revealed correlation with radiologic quantified measurement (3.97 + 1.17%in group A,
3.24 £1.22 in group B,2.32 = 1.30 in group C).

Conclusions: The quantified measurement method of fat proportion of RC muscle using MRI and Slicer software was presented
to be a reliable method in a chronic tear model of rabbit
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EFFECT OF BONE MARROW ASPIRATE CONCENTRATE WITH DIFFERENT CARRIERS FOR
THE REGENERATION OF TENDON IN A CHRONIC ROTATOR CUFF TEAR MODEL OF RABBIT

JH.Oh',HJ. Jeong ', S.C. Han", J. Han ', J_Choi '
" Seoul National University Bundang Hospital, Bundang-gu Seongnam-si Gyeonggi-do, SOUTH KOREA

Background: Even though bone marrow aspirate concentrates (BMAC) was investigated to promote tendon-to-bone healing
in animal and human study, it is still debatable whether stem/progenitor cells could maintain the biological stability without
any carrier environment. This study was designed to evaluate the effect of bone marrow aspirate concentrate with different
carriers for the regeneration of tendon in a chronic rotator cuff tear (RCT) model of rabbit.

Methods: In vitro, the cellular properties as well as the expression profiles of growth factors of BMAC were analyzed. The multi-
lineage differentiation potential of BMAC with different carriers (atelocollagen and polydeoxyribonucleotide) was also assayed.
Invivo, sixty-four rabbits were randomly allocated 4 groups (n = 16 each). To create the chronic RCT model, we induced complete
supraspinatus tendon tears in both shoulders, and left them untreated for 6 weeks. All transected tendons were repaired in
a transosseous manner with saline injection in group A, only BMAC injection in group B, BMAC + polydeoxyribonucleotide
(PDRN) injection in group C, and BMAC + atelocollagen injection in group D. Genetic analysis was performed at 4 weeks after
repair (8 rabbits per group), and the biomechanical analysis was performed at 12 weeks after repair (8 rabbits per group).

Results: Invitro, the successful multi-lineage differentiations of BMACs were achieved under the both PDRN and atelocollagen
environment, forming multiphase tissues with tendon and cartilage-like regions, and there were no differentiation differences
between two carrier environments. In vivo, groups with carriers (group C and D) showed higher collagen type IA1, bone
morphogenetic protein 2, and aggrecan expressions than the control groups without any carrier (P < 0.006, 0.014 and 0.015,
respectively) at 4 weeks after repair. There was no difference between group Cand D. For the biomechanical evaluation, group D
showed a significantly higher load-to-failure rate than the other groups (P < 0.001) at 12 weeks after repair.

Conclusions: BMACwith two different carriers could effectively achieve the multi-lineage differentiations and gene expressions,
compared to those without carrier, at the early phase. However, the combination of BMAC and atelocollagen finally had more
superior tendon-to-bone healing effects in a RCT model of rabbit.
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GLUTAMATE EXPRESSION IN SUBACROMIAL BURSA IS ASSOCIATED WITH ROTATOR
CUFF TEAR AND WITH SHOULDER PAIN

H.B. Park ", S.D. Shim 2, J. Park, J. Kim 3, R.J. Kim *

' Gyeongsang National University Changwon Hospital, Changwon, SOUTH KOREA

2 Dong-a Speciality Hospital for Joint Disease, Gwangju, SOUTH KOREA

3 Ansan Hospital, College of Medicine, Korea University, Ansan, SOUTH KOREA

* Gyeongsang Institute of Health Sciences, Gyeongsang National University, Jinju, SOUTH KOREA

Background: Glutamate regulates the expression of apoptosis-related genes and triggers the apoptosis of fibroblasts in
rotator cuff tendons. Subacromial bursitis is always accompanied by symptomatic rotator cuff tear (RCT). However, no study has
been reported on the presence of glutamate in subacromial bursa and on its involvement of shoulder pain in patients who had
RCT.The purposes of this study were to determine whether the glutamate expression in subacromial bursa is associated with the
presence of RCT and with the severity of shoulder pain accompanying RCT.

Methods: Subacromial bursal tissues were harvested from patients who underwent arthroscopic rotator cuff tendon repair or
glenoid labral repair with intact rotator cuff tendon. Glutamate tissue concentrations were measured, using a glutamate assay
kit. Expressions of glutamate and its receptors in subacromial bursae were histologically determined. The sizes of RCT were
determined by arthroscopic findings, using the DeOrio and Cofield classification. The severity of shoulder pain was determined,
using visual analog scale (VAS). Any associations between glutamate concentrations and the size of RCT were evaluated, using
logistic regression analysis. The correlation between glutamate concentrations and the severity of pain was determined, using
the Pearson correlation coefficient. Differences with a probability <0.05 were considered statistically significant.

Results: Glutamate concentrations showed significant differences between the torn tendon group and the intact tendon group
(P =0.009). Concentrations of glutamate significantly increased according to increases in tear size (P < 0.001). In histological
studies, the expressions of glutamate and of its ionotropic and metabotropic receptors have been confirmed in subacromial
bursa. Glutamate concentrations were significantly correlated with pain on VAS (Rho=0.56 and P =0.01).

Conclusions: The expression of glutamate in subacromial bursa is significantly associated with the presence of RCT and
significantly correlated with its accompanying shoulder pain.
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USE OF THE PECTORALIS MINOR AND CORACOACROMIAL LIGAMENT FOR A BIPLANAR
CORACOCLAVICULAR AND ACROMIOCLAVICULAR RECONSTRUCTION: A CADAVERIC
FEASIBILITY STUDY

J.Vargas', M. Cartaya ', C. Maccioni’
" Hospital del Trabajador, Santiago, CHILE

Background: There is no gold standard for the treatment of chronic acromioclavicular dislocation. Nowadays, there is growing
relevance in using a biological and mechanical construct to allow good clinical results focused on vertical and horizontal
stabilization. Although multiple techniques have been described, none of them have proven to be superior. We propose a novel
technique that focuses on vertical and horizontal stabilization of the AC joint using two local grafts, the pectoralis minor (Pm)
and the coracoacromial ligament (CAL).

Methods: Ten fresh-frozen shoulder cadaveric pieces were dissected. Length and Width of the Pm and CAL were measured in
their anatomical position and anatomical variants were noted. The Pm tendon was harvested at the myothendinous junction
keeping the insertion at the coracoid process. The CAL was detached from the coracoid process keeping the acromial insertion.
The free limb of both grafts were then prepared in a krackow fashion. The primary coracoclavicular reduction and fixation was
with Tightrope® system or two subcoracoid fibertape® loops throught and around clavicle . The Pm graft was fixed inside a
clavicular tunnel by a cortical button and the CAL was transferred and fixed to the lateral clavicle using a knotless anchor or
intramedullary when lateral clavicle resection was performed.

Results: The median length of the Pm was 50 mm (IQR: 50-54), and the median length of the CAL was 36.5 mm (IQR 34-40)
which decreased by 15% and 23% once prepared with Krackow sutures to 44.5 mm (IQR: 30 - 65) and 30 mm (IQR: 22 - 32)
respectively. The diameter of the prepared Pm graft was 5 mm (IQR: 4.5-6) and the CAL graft 5.5 mm (5-6). All grafts were able
to reach the fixation points. The procedure was feasible in 100% of the cases.

Conclusions: A biplanar reconstruction using autologous Pm and CAL appears feasible and potentially effective in restoring
the AC joint stability.
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DETACHMENT OF DELTOTRAPEZIAL COMPLEX IS A KEY DETERMINANT OF JOINT
DISLOCATION IN ACROMIOCALVICUAL INJURY

M. Feltrin’, F: Moissenet ?, P Rodriquez ', J.Y. Beaulieu ', N. Holzer
' Geneva University Hospitals and University of Geneva, Geneva, SWITZERLAND
2 Biomechanics laboratory, Geneva University Hospitals and University of Geneva, Geneva, SWITZERLAND

Background: Detachment of the deltotrapezial complex is described as highly probabale in radiologic staging of Rockwood
stages Il to V. Previous cadaveric studies have analysed the contribution of the AC and CC ligaments to joint stability. Data
on deltotrapezial complex contribution remains scarce. Aim of this pilot study was to assess the contribution of each of these
structures during abduction.

Methods: Five fresh-frozen (9 shoulders) were obtained for this study. Abduction was applied by a robotic manipulator
attached to the humerus. Clavicule and scapula were instrumented with reflective markers mounted on bone pins, and their
3D kinematics was recorded using a 11-camera optoelectronic system. Coupled with CT-scan images, these records allowed to
compute joint kinematics. This procedure was applied to 4 conditions: 1) native (N), 2) AC ligaments and capsule (AC) disruption,
3) AC with deltotrapezial complex detachment (AC-DT), C4) AC-DT with an induced CC ligament lesion. Joint dislocation (i.e.
articular junction point displacement at minimal abduction) and range of motion were computed for each degree of freedom.

Results: The Friedman's test revealed a significant difference for superior-inferior (p<0.001), anterior-posterior (p<0.01), and
medial-lateral (p<0.001) dislocations. Post-hoc analysis (Fisher's LSD) revealed non significant difference between N and AC,
but significant differences between N and AC-DT (p<0.01), and between N and AC-DT-CC (p<0.001), whatever the dislocation
direction. The Friedman’s test revealed a significant difference for medial/lateral rotation (p<0.001), as well as for inferior/
superior (p<0.001), anterior/posterior (p<0.001), and medial/lateral (p<0.001) displacements. Post-hoc analysis revealed non
significant difference between N and AC (except for medial-lateral displacement, p<0.05), but significant differences between
N and AC-DT (p<0.05, except for anterior-posterior displacement), and between N and AC-DT-CC (p<0.001), both for rotations
and displacements.

Conclusions: Our study shows the importance of the deltotrapezial complex in AC joint stabilisation. The detachment of
this complex appears as critical, even without a CC ligament lesion, and may be a reason for the failure and recurrence of
dislocation following surgical management. Furthermore, deltotrapezial complex detachment may be used for evaluation of
surgical indication in stage Il acromioclavicular injury.
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TREATMENT OF CALCIFICTENDINOPATHY OF THE SHOULDER BY ULTRASOUND GUIDED
LAVAGE WITH STEROID INJECTION. A SHAM CONTROLLED EFFICACY TRIAL
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2 Helse Fonna, Stord, Department of Physical Medicine, Stord, NORWAY
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#Oslo University Hospital, Department of Physical Medicine, Oslo, NORWAY

5Vestfold Hospital, Department of Physical Medicine, Stavern, NORWAY
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Background: Ultrasound guided lavage with steroid injection aiming at removing calcific deposits is an established treatment
for patients suffering from calcific tendinopathy. Case studies have shown good short- and mid-term results for the method. It is
however unclear if this reflects a true treatment effect, the often spontaneous healing course of the condition, or a placebo effect.
The present study represents the first sham controlled trial to assess the true effectiveness of the method.

Methods: This is a 3-arm, parallel-group, double-blind, sham-controlled, randomized trial performed at six hospitals in Norway
and Sweden. 220 patients, with at least 3 months of symptoms from calcific tendinopathy, were randomized to one of three
study treatments: (1) ultrasound-guided lavage+steroid injection (2) sham lavage+steroid injection or (3) sham lavage-+sham
steroid injection (the sham group). Double blinded follow-up was performed after 2 and 6 weeks and 4 months. Primary outcome
was the 4-month result on the 48 point scale of the Oxford Shoulder Score (OSS).

Results: Data from 217 of 220 patients (98.6%) were included in the primary analysis. Analysis of the 4-month results on the
0SS did not show any treatment benefit for the two active treatment groups over the sham group. The difference between the
lavage+steroid and the sham group was 0.32 points (95% Cl -2.15 to 2.78; p=1.0), and between the sham lavage+steroid
and the sham group 2.14 points (95% Cl -0.32 to 4.60; p=0.27). Only temporary but significant differences in favor of the 2
active treatment groups were found after 6 weeks with the result from the lavage+steroid group exceeding sham by 3.8 points
(p<0.01) and the result from sham lavage+steroid exceeding sham by 4.7 points (p<0.001).

Conclusions: At 4-month follow-up, this study found no benefit for ultrasound-guided lavage with a steroid injection or
for sham lavage with a steroid injection compared to sham treatment in patients with calcific tendinopathy of the shoulder.
Differences found at 6 weeks should be interpreted as a temporary steroid effect. Our results contradict previous reports from
studies without a sham group as comparator and should lead to a reconsideration of established treatment algorithms for these
patients.
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A NOVEL ASSESSMENT TOOL FOR SUBSCAPULARIS LESIONS ON CORONAL MAGNETIC
RESONANCE IMAGING: FIND THE “"COMMA"

Y Ono'
" Hokkaido Shoulder Clinic, Obihiro, JAPAN

Background: When repairing large to massive rotator cuff tears (RCTs), recognition of subscapularis tear and following
anatomical fixation is critical to restore shoulder function. However, even with developed imaging modalities (Magnetic
Resonance Imaging (MRI), ultrasonography), detecting subscapularis lesions pre-operatively is still challenging. The “comma”
sign is a well-known pathoanatomic landmark representing medially retracted torn subscapularis tendon but can only be
observed arthroscopically. Even though it is essential to anatomically repair this “"comma” tissue for successful surgery, it is
extremely difficult to predict the “"comma” and design repair configuration until arthroscopically visualized. We hypothesized
that the "comma” may also be utilized alternatively on pre-operative MRI to better characterize subscapularis lesions, which will
help improve surgical planning in challenging large to massive RCTs.

Methods: Fifty-nine large to massive RCTs repaired arthroscopically were retrospectively assessed. The appearance of tendinous
continuity between subscapularis and supraspinatus on oblique-coronal MRl slices was divided into 4 types based on its shape
(I,L,J,and C)to predict the "comma’, and associated with the size of subscapularis tear using Lafosse’s classification by reviewing
operating notes and arthroscopic pictures. Spearman’s Rank Correlation was utilized to determine the correlation between ‘tear
size' and 'MRI appearance’ of subscapularis. Receiver operating characteristic curve was analyzed to calculate the area under the
curve (AUC).

Results: Forty-four RCTs involved subscapularis (19 upper one-third, 16 upper two-thirds, and 9 complete tears) whereas 15
tears did not. I-shape and L-shape were mostly observed in the RCTs with no or upper one-third subscapularis tear. J-shape
was present only in upper one-third or two-thirds subscapularis tears whereas C-shape predominantly represented severer
subscapularis tears. When J-shape and C-shape were deemed a sign indicating torn subscapularis, its sensitivity, specificity,
positive predictive value, and negative predictive value revealed 79.5%, 100%, 100%, and 62.5%, respectively, with an AUC of
0.898.

Conclusions: Coronal MRl assessment of the "comma” may be a useful tool to pre-operatively characterize subscapularis lesions
in large to massive RCTs, especially in cases with severe subscapularis tearing. This will help surgeons prepare for thorough
releases of retracted subscapularis tendon to achieve anatomical repair, or alternative procedures in case it is irreparable.
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LONG-TERM CLINICAL AND STRUCTURAL OUTCOMES OF ARTHROSCOPIC SUPERIOR
CAPSULE RECONSTRUCTION FOR IRREPARABLE ROTATOR CUFF TEARS: 10-YEAR
FOLLOW-UP
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Background: Short-term follow-up studies have reported favorable clinical outcomes after arthroscopic superior capsule
reconstruction (SCR) for irreparable rotator cuff tears. Our objective here was to assess whether these positive outcomes are
maintained long-term and whether cuff tear arthropathy worsens over time after fascia lata autograft SCR.

Methods: This study analyzed data collected prospectively from 34 consecutive patients (36 affected shoulders) with
irreparable rotator cuff tears who underwent arthroscopic SCR from 2007 through 2011. Active shoulder range of motion (ROM)
and American Shoulder and Elbow Surgeons (ASES) score, Japanese Orthopaedic Association (JOA) score, rates of return to
sports and physically demanding work, graft survival rate, postoperative cuff tear arthropathy were evaluated during 10-year
follow-up after SCR.

Results: Compared with preoperative values, ASES and JOA scores and active ROM (elevation and external rotation) were
increased significantly at 1 year after SCR (P<0.001) and maintained throughout follow-up. At 10 years after SCR, 88% (15 of
17 patients) of workers with physically demanding jobs and 90% (9 of 10 patients) of sports players still participated in these
activities. Graft survival rate was 94% (34 of 36 shoulders) at 1 year after SCR, 92% (33 of 36 shoulders) at 2 to 4 years, and 89%
(32 of 36 shoulders) at 5 to 10 years. In healed grafts, graft thickness was maintained for at least 10 years after SCR (7.8+2.0mm
at 3 months after SCR, 7.8+1.6mm at 10 years). The incidence of acetabularization (affected shoulder, 9%; unaffected shoulder,
6%) and glenohumeral osteoarthritis (affected shoulder, 28%; unaffected shoulder, 16%) during the 10 years after SCR did not
differ between affected and unaffected shoulders. The complication rate was 2.8% (1 of 36 patients, anchor pull-out).

Conclusions: For irreparable rotator cuff tears, arthroscopic SCR restored shoulder function and relieved shoulder pain, with
high rates of return to recreational sports and physically demanding work, and it maintained significantimprovements in clinical
and structural outcomes for at least 10 years after surgery. In addition, graft healing completely prevented any progression
of cuff tear arthropathy. Arthroscopic SCR is an effective surgical option for irreparable rotator cuff tears and retains positive
outcomes for at least 10 years.
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A COMPARATIVE STUDY OF PATCH GRAFT PROCEDURE AND SUPERIOR CAPSULAR
RECONSTRUCTION IN THE TREATMENT OF IRREPARABLE LARGE TO MASSIVE ROTATOR
CUFF TEARS

D.Mori', M. Kobayashi'’
" Kyoto Shimogamo Hospital, Kyoto, JAPAN

Background: This study compared clinical and radiographic outcomes after fascia lata autograft patch procedure (PG) and
superior capsular reconstruction (SCR) in treatment of large to massive rotator cuff tears (RCTs).

Methods: This study included 47 shoulders in 47 patients who underwent the patch graft procedure (Group PG) and 45
shoulders 45 patients who underwent SCR (Group SCR) for irreparable large or massive RCTs. Clinical assessments were assessed
using Constant score ASES Scores. We evaluated the graft integrity or retears of the native cuff tendons, the presence of Sugaya
type 5 retear (large sized retear) using MRI.

Results: The clinical findings were significantly improved at the final follow-up in both groups (P < .001). There were no
significant differences between groups A and B in terms of postoperative two clinical scores (P =.176 and .280, respectively).
There was significant difference in term of re-tear rate (74.5% for Group PG, and 40.0% for Group SCR, P =.001), but no significant
difference in term of the type 5 retear rate (74.5% for Group PG, and 40.0% for Group SCR, P =.501). There were no significant
differences between shoulders with or without retears, but significant differences between shoulders with or without the type 5
retears in terms of postoperative two clinical scores. Stepwise multivariate logistic regression analysis identified the presence of
preoperative infraspinatus (ISP) Stage 3 or 4 as the significant predictive factors for shoulders with Sugaya 5 retears (odds ratio,
9.202; 95% Cl, 1.566-54.093; P = .014). Receiver operating characteristic curve analysis revealed a cutoff value to predict the
occurrence of the type 5 retears as Goutallier stage 3 or 4 in the ISP, with area under the curve values of 0.818 (P <.001) and
0.745 (P =.013) in the PG and SCR groups, respectively.

Conclusions: The present study showed that operative treatment of shoulders with preoperative Goutallier stage 3 or 4 in the
ISP may be risky for occurrence of large retear after performing SCR or patch procedure in the treatment of large to massive
rotator cuff tears, thought clinical outcomes were significantly improved in the both groups at the final follow-up.
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ROTATOR CUFF REPAIRWITH BIOINDUCTIVE ALLOGRAFT PATCH ACHIEVES EQUIVALENT
PATIENT-REPORTED OUTCOMES AT 2 YEARS POSTOPERATIVELY

J. Castle, J. Kasto ", J. Jay ', J. Haan ', S. Serra ", J. Vyskocil ', J. Lutchka ", . Wolterink ', R. Sanii ', S. Muh '
"Henry Ford Health System - Department of Orthopaedic Surgery, Detroit, USA

Background: To compare patient reported outcomes, range of motion (ROM), and complications of patients undergoing
arthroscopic rotator cuff repair (RCR) augmented with a bioinductive patch compared to standard repair.

Methods: A retrospective review was conducted of patients undergoing primary RCR with and without bioinductive bovine
collagen patch augmentation for MRI or Ultrasound confirmed supraspinatus/infraspinatus tears from 2016 to 2021. Exclusion
criteria included the following: open RCR, ipsilateral shoulder surgery, active infection, or less than 6-week postoperative follow-
up. Patch RCR was matched 2:1 to controls based on age, sex, BMI, tear size, and the number of tendons involved. Patient
Reported Outcome Information System (PROMIS) for upper extremity function (-UE), pain interference (-Pl), and depression (-D)
scores were recorded up to 2 years.

Results: Overall, 81 patients underwent RCR with patch augmentation and were matched to 162 controls. No significant
differences were found between groups in terms of age (p=0.62), sex, smoking, diabetes, partial vs. full-thickness tears, and
tear size. ROM in forward-flexion (FF) and abduction were significantly increased at 6-month follow-up for the augmented group
compared to controls (FF 156.8+21.6 vs. 148.1+23.2 degrees, p<0.01; abduction 133.1£33.2 vs. 114.1£36.5 degrees,
p=0.019) but not at 1-year follow-up. No differences were seen for PROMIS-UE, PROMIS-PI, or PROMIS-D scores. The augmented
group had ten complications (12.3%) and the control had 20 (12.3%). The augmented group had four retears (4.9%) of which
three required revision compared to 11 retears for the control (6.8%) of which eight required revision. The augmented group
had six cases (7.4%) of adhesive capsulitis, five of which took place in mid-late 2020, compared to the four cases (2.5%) of
adhesive capsulitis (three before mid 2019 and one in early 2021) seen in the control and all patients underwent manipulation
under anesthesia.

Conclusions: Bioinductive patch augmentation for RCR demonstrated increased ROM at six months and equivalent physical
function, pain in daily life, and depression levels at 2 years when compared to standard RCR. There was a lower retear rate in
the augmented group compared to the controls. The increased incidence of postoperative adhesive capsulitis in the augment
group is a concern and needs to be further evaluated.
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POSTOPERATIVE PAIN AND RANGE OF MOTION ARE INDEPENDANT RISK FACTORS FOR
FAILURE AFTER ARTHROSCOPIC SUPRASPINATUS REPAIR

I Martinho ', M. Nabergoj %, A. Ladermann ", H. Bothorel 3, A. Pernoud®, P. Collin *

" Division of Orthopaedics and Trauma Surgery, La Tour Hospital, Geneva, SWITZERLAND
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* Division of Orthopaedics and Trauma Surgery, American Hospital, Paris, FRANCE

Background: Our study aimed to identify predictive factors for failure at 6 months after supraspinatus (SSN) repair based on
patient-related postoperative variables such as range of motion (ROM) recovery and pain. We hypothesized that better ROM and
less pain in the early postoperative period would be detrimental for tendon healing.

Methods: This was a retrospective study of prospectively collected data. All primary arthroscopic SSN repairs for full-thickness
tears, with retraction Patte grade <2, fatty infiltration Goutallier grade <3, no glenohumeral osteoarthritis were eligible. Patients
who did not complete all follow-ups were excluded. One orthopaedic surgeon performed all procedures using a double-row
technique. All patients followed the same rehabilitation protocol with an abduction pillow for 4 weeks and immediate passive
ROM . Active motion was only initiated after sling removal. One observer assessed all patients pre- and at 1.5, 3 and 6 months
postoperatively. Collected data included ROM and PROMs. One radiologist experienced in ultrasound assessed 6-month
repair integrity. 2 groups were established based on repair integrity, and univariate, multivariate, and ROC curve analysis were
performed.

Results: 1207 shoulders were included. The overall failure rate was 13%. Failed repairs had a significantly higher overall VAS
pain as well as motion and night subscores at 6 months. Constant score was similar between groups. Failed repairs had higher
6-week anterior elevation (EA) (143vs128, p<0.001) and external rotation (ER) (32vs23, p<0.001). This gap had faded by 6
months. 6-week day (OR:0.91) and night (OR:1.11) VAS pain subscores, 6-week passive EA (OR:1.36) and ER (OR:1.16) were
independent risk factors for failure. The failure rate of 20.4% and 18.4% if 6-weeks passive EA>140° (AUC:0.67) and ER >30°
(AUC:0.64), respectively. Model precision to predict failure based on the aforementioned criteria was 75%.

Conclusions: This study illustrates the importance of the early postoperative period in tendon healing. The pattern of ROM
recovery and pain differed depending on the fate of the SSN repair. Failed repairs had a lower transitory postoperative ROM
limitation. Pain and 6-weeks ROM were independent risk factors for 6-month repair failure. Passive 6-weeks AE >140° and ER
>30° at were associated with a considerably higher failure rate.
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PREDICTING GOOD CLINICAL OUTCOMES AFTER REPAIR OF RECURRENT ROTATOR CUFF
TEARS: ITERATIVE CUFF REPAIR PREDICTIVE SCORE
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Background: We aimed to develop and validate a scoring system based on preoperative characteristics to predict good clinical
outcome at 2 years postoperatively, after recurrent rotator cuff repair.

Methods: Retrospective multicenter study including 195 patients with a recurrent rotator cuff tear operated on fora new repair
with a clinical evaluation - Constant Score (CS), Simple Shoulder Value (SSV) and patient Satisfaction (S) (yes/no) - at 2 years
post-operatively. A simple scoring system was developed, based on the variables associated with clinical outcomes (CS, SSV,
S), in multivariate analysis. Weigthing of these variables in the scoring system was defined according to the frequency of the
association of these variables with 1, 2 or 3 of the clinical outcomes (CS, SSV, S). ROC curves (Area Under the Curve - AUC) were
used to assess the ability to predict CS>70% and SSV>70%, according to Predictive Score. Optimal cut-off value of the score to
predict CS>70%, SSV>70% and S were identified by comparing Predictive Positive Values (PPV).

Results: In multivariate analysis, an isolated supraspinatus (SSP) tear was associated with higher CS (p=0.019), SSV
(p=0.00018) and S (p=0.004). Work-related condition was associated with lower CS (p=0.0194) and SSV (p=0.0049). Female
sex was associated with lower CS (p=0.0018) and manual profession with lower SSV (p=0.046). Smoking and a delay from
primary repair to iterative repair >6 months were associated with lower S (p=0.0485 and p=0.0195). Weigthing of these
variables in the scoring system: 3 points in case of an isolated SSP tear, 2 points in case of non work-related condition. 1 point
in case of non manual profession, non smoking, male sex, delay<é months. Finally, we obtained a scoring system ranging
from 0 to 9 points. Our Predictive Score showed a good discriminative ability to predict CS>70% (AUC=0.72) and SSV>70%
(AUC=0.73).

When Predictive Score was >5/9 points, PPV was 80% to predict CS>70%, 91% to predict SSV>70% and 91% to predict S, at 2
years post-operatively.

Conclusions: This simple scoring system for patients with recurrent rotator cuff tear, based on 6 preoperative characteristics,
accurately predicts good clinical outcome at 2 years, after a new rotator cuff repair.
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THE GLENOID GLOBE TRACK CONCEPT

K. Karpinski', D. Akgiin ', A. Paksoy ', H. Gebauer, P. Moroder '
' Charité Universitatsmedizin, Berlin, GERMANY

Background: The glenoid track (GT) concept is utilized to determine preoperatively whether a Hill-Sachs defect is engaging
or not. Currently the GT concept relies on measurements of bony structures but also on confines and elasticity of the rotator
cuff as a reference point which varies extensively among individuals and therefore limits its reliability and accuracy. Goal of the
current study was to evaluate the reliability of the 3D Glenoid Globe Track (GGT) concept which determines the angular distance
of the Hill-Sachs defect from the center of the articular surface of the humeral head as a new reference point with the help of an
automated image analysis software.

Methods: CTscansof 100 patientstreated foranterior shoulderinstability with different sizes of Hill-Sachs defects were evaluated
manually by two orthopedic surgeons independently using the software OsiriX (Geneva, Switzerland) as well as automatically
using a dedicated prototype software (ImFusion, Munich, Germany). Obtained manual and automated measurements included
the length (HSL), width (HSW) and depth (HSD) of the Hill-Sachs defect, the Hill-Sachs interval (HSI), and the glenoid width (GW)
for the GT concept as well as the angular distance of the Hill-Sachs defect from the center of the articular surface of the humeral
head (GGT concept).The reliability of the different measurement techniques was compared by calculating intraclass correlation
coefficients (ICCs).

Results: There was a significant difference for all obtained parameters comparing manual and automatic measurements.

For manually obtained parameters, measurements referring to bony boundaries (glenoid width/HS length/HS width) showed
good to excellent agreement (ICC=0.86/0.82/0.62) while measurements referring to soft tissue boundaries (HSI/glenoid track;
ICC=0.56/0.53) or not directly identifiable reference points (center of articular surface/glenoid globe track) only showed fair
reliability (ICC middle excusion=0.42).

When measuring the same parameters with the help of an automated software, good reliability for the glenoid track concept
and excellent reliability for the glenoid globe track concept was achieved.

Conclusions: The present study showed that the more complex 3D Glenoid Globe Track measurements are more reliable
than the current gold standard 2D Hill-Sachs interval/glenoid track measurements. However, this is only true when automated
software is used to perform the measurements.
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CADAVERICBIOMECHANICALSTUDYOF 3D PRINTED PARTIALGLENOID ARTHROPLASTY
VERSUS THE LATARJET PROCEDURE FOR ANTERIOR GLENOID BONE LOSS
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Background: Though the Latarjet procedure is widely performed to address severe anterior glenoid bone loss from chronic
shoulder instability, it heavily alters the anatomy, and fixation issues are common. A 3D-printed individualized titanium partial
glenoid arthroplasty (PGA) implant was developed as a possible alternative.

Methods: Fourteen matched cadaveric shoulders were allocated to the PGA or the Latarjet group and were tested on a custom
testing system.The PGAwas 3D-printed based on preoperative CT scans and was fixed with two 3.5mm locking screws. The intact,
25% anterior glenoid bone loss, and the postoperative state were tested sequentially in the scapular and coronal planes. The
articular surface area, offset, rotational range of motion (RROM), and relative position of the humeral head apex to the glenoid
during RROM were measured, and the respective difference of the intact to the postoperative state was compared between the
two groups. The offset between the glenoid and the PGA/coracoid was measured with a digitizer. Linear stiffness and the load to
2mm displacement of the postoperative construct were obtained using a materials testing machine.

Results: Baseline glenoid dimensions were comparable. However, the reconstructed articular surface area in the PGA group
was significantly greater (PGA vs. Latarjet, 880.9%123.6 vs. 765.3+129.7 mm2, P=0.006). The PGA group better approximated
the intact state’s external (postoperative change, -4.0+4.0 vs. 8.2+8.7 degrees, P=0.006) and total (-2.56.5 vs. 16.0£16.2
degrees, P=0.019) RROM in the scapular plane. The postoperative humeral apex positions during humeral rotation in the PGA
group better followed that of the intact state in both scapular (postoperative change, 0.6+2.7 vs. 3.0«5.5 mm, P<0.001) and
coronal planes (1.1£3.4 vs. 5.7+7.7 mm, P<0.001). The PGA group also showed significantly less articular step-off (1.3=0.4
vs. 2.2+0.8 mm, P=0.030), greater linear stiffness (387.5+126.2 vs. 197.6+75.3 Newtons/mm, P=0.031) and load for 2mm
PGA/coracoid displacement (406.5+145.2 vs. 162.2+75.5 Newtons, P=0.002).

Conclusions: In addressing 25% anterior glenoid bone loss, 3D-printed PGA better approximated the intact glenohumeral
joint kinematics than the Latarjet procedure with greater articular surface reconstruction and less step-off. The postoperative PGA
construct was also significantly more robust. Further clinical studies are warranted to validify this novel procedure.
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DISTAL RADIUS ALLOGRAFT FOR GLENOHUMERAL INSTABILITY: A NOVEL
OSTEOCHONDRALALLOGRAFTRECONSTRUCTION OPTION INTHE SETTING OF GLENOID
BONE LOSS
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2 Rothman Orthopaedic Institute, Philadelphia, USA

Background: Distal tibia allograft (DTA) reconstruction for glenoid bone loss is nonanatomic as it does not match the glenoid
radius of curvature (ROC) in the anterior to posterior (AP) plane. The dorsal articular portion of the distal radius has not been
previously described as an allograft reconstruction option for glenoid bone loss. This study evaluates distal radius fresh frozen
allograft (DRA) as a potential match for glenoid reconstruction.

Methods: Eighteen fresh-frozen human cadaveric specimens (6 shoulder, 6 wrist, and 6 tibia) were utilized. The ROC and graft
length was measured in the superior to inferior (SI) and AP planes. A thirty percent defect was created in all glenoid specimens
and both DTA and DRA were harvested to assess graft fit post-fixation. CTs were analyzed to assess bony ROC and bone mineral
density (BMD).

Results: Mean Sl glenoid length was 39.7 mm compared to 36.8 mm for DRA and 30.0 mm for DTA. ROC in the SI plane was
29.0 +/- 5.3 for the glenoid, 37.8 +/- 4.9 for DRA and 24.0 +/- 3.7 for DTA; in the AP plane ROC was 39.6 +/- 6.6 for glenoid,
30.4 +/-18.6 for DRAand 126.3 +/- 9.5 for DTA. On CT analysis, ROC in the SI plane was 30.4 +/- 1.5 for glenoid, 30.3 +/- 5.6
for DRAand 24.5 +/- 9.4 for DTA; in the AP plane ROC was 30.8 +/- 2.0 for glenoid, 19.1 +/- 2.3 for DRAand 46.7 +/- 21.7 for
DTA. BMD was 226.3 +/- 79.0 for glenoid, 228.5 +/-94.7 for DRA, 235.0 +/- 96.2 for coracoid, and 235.1 +/- 84.6 for DTA.

Conclusions: Compared with DTA, DRA had greater graft length in the SI plane providing utilization in cases of larger bony
defects; DRA has a more acute ROC in the AP plane (closer to that of the glenoid) providing a greater potential buttress to
anterior humeral translation. Compared to currently utilized grafts, DRA BMD was not significantly diminished. This study
presents DRA as a novel allograft reconstruction option in the setting of anterior glenoid bone loss; further biomechanical and
clinical investigation is indicated.
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MULTIDIRECTIONAL INSTABILITY OF THE SHOULDER. A SYSTEMATIC REVIEW WITH A
NOVEL CLASSIFICATION.
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Background: There is high heterogeneity currently regarding the definition and classification of multi-directional instability
(MDI), with no universally accepted classification system. A systematic review was performed to determine the variability of the
definition of MDI in the existing literature and to propose a standardized classification system.

Methods: A systematic search was performed on PubMed Medline and Embase. A thorough combination of the following
'MeSH'" and 'non-MesH' search terms and respective variations were used: (1) Glenohumeral joint[tiab] OR Glenohumeral[tiab]
OR Shoulder{tiab] OR Shoulder joint[tiab] OR Shoulder{MeSH] OR Shoulder joint{MeSH], (2) Multidirectional[tiab], (3)
Instability[tiab] OR Joint instability{MeSH]. The inclusion criteria was: (1) Studies involving human subjects with MDI; (2) either
diagnostic criteria for MDI stated in methodology or characteristics of MDI patients sufficiently described; (3) at least three
patients included in study; (4) level of evidence of study ranging 1 to 4.

Results: The search strategy yielded 866 studies. Sixty-eight studies were included after full-text review. MDI was defined as
symptomatic instability of the glenohumeral joint, with 67/68 (98.5%) in agreement. 45/68 (66.2%) deemed symptomatic
patients as those complaining of pain and/or pathological instability (apprehension, subluxation and/or dislocation). 28/68
(41.2%) required two or more directions of instability, of which one had to be inferior. Only 6 studies (8.8%) included the
presence of global ligamentous laxity as part of the definition of MDI. 25 (36.8%) studies excluded labral and bony injuries. In
order to reduce heterogeneity, our proposed classification divides MDI patients into 2 groups, Aand B, based on the presence of
a traumatic etiology. These 2 groups are further subdivided into normolax and hyperlax patients. There are thus 4 distinct MDI
groups, namely: A1 (atraumatic MDI), A2 (hypermobile painful shoulder), B1 (traumatic MDI) and B2 (Hyperlax MDI). These
divisions will better define MDI and identify appropriate treatment.

Conclusions: MDI is defined as symptomatic instability of the shoulder joint in two or more directions. A classification system
that considers predisposing trauma and the presence of concomitant pathological laxity can provide a more precise assessment
of the various subtypes of MDI.
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FREE BONE GRAFT TRANSFER VERSUS LATARJET PROCEDURE FOR TREATMENT OF
ANTERIOR SHOULDER INSTABILITY WITH GLENOID BONE LOSS: 5 YEARS OUTCOME OF
A PROSPECTIVE RANDOMIZED TRIAL
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Background: Free bone grafttransfers(FBGT)and the Latarjet procedure are competing techniques to treat patients with anterior
shoulder instability and critical glenoid bone loss. No mid- or long-term outcomes of prospective randomized comparative trials
of the two procedures are currently available.

Methods: This prospective bi-centric randomized study included 60 patients with anterior shoulder instability and glenoid
bone loss of at least 15% surface area. Patients were randomly assigned ina 1:1 ratio to either open Latarjet procedure or open
FBGT (J-bone graft). Clinical and radiological evaluation was performed before, 6, 12, 24 and 60 months after surgery and
included the Western Ontario Shoulder Index (WOSI), Rowe Score, Subjective Shoulder Value, satisfaction, pain level, work
and sports impairment as well as range of motion and strength. Adverse events were prospectively recorded. Longitudinal
radiographic assessment of instability arthropathy was obtained preoperatively, as well as at 6, 12, 24 and 60 months follow-up.
The 5 years follow-up rate was of 63.3% for FBGT patients and 66.6% for Latarjet patients.

Results: The main outcome measurement (WOSI) showed no statistically significant difference at the 5 year follow-up time
point (FBGT 221+186 Latarjet: 201£239; p=0.529) or any other time point as did the other clinical outcome scores (p>0.05).
Both groups were also comparable in terms of postoperative range of motion and strength except for a significantly better
internal rotation in the FBGT group (p=0.004). A single traumatic recurrent instability event was recorded in 3 patients of the
FBGT group (2 subluxations 1 dislocation) and 1 patient of the Latarjet group (1 subluxation) (p=0.342). None of the groups
sustained additional complications between short and mid-term follow-up. Sensory nerve disturbances at the iliac crest in the
FBGT group decreased to 5% over time. The grade of instability arthropathy showed a comparable increase in both groups over
time (p>0.05).

Conclusions: No differences in clinical outcome were observed for FBGT and the Latarjet procedure at mid-term follow-up
except for persistent significantly better internal rotation after FBGT. Both, procedures showed a comparable stabilization success
rate but were not able to stop the progression of instability arthropathy over time.
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ARTHROSCOPIC CAPSULAR SHIFT SURGERY IN ATRAUMATIC SHOULDER INSTABILITY -
A RANDOMISED DOUBLE BLINDED CONTROLLED TRIAL

A.Jaqggi', R. Herbert? S. Alexander3 A. Majed ', W. Rudge ", D. Butt, D. Hggs ', K. Ginn *
" Royal National Orthopaedic Hospital, London, UNITED KINGDOM

2NeurA Australia, Sydney, AUSTRALIA

3 Fortius Clinic, London, UNITED KINGDOM

* Sydney University, Sydney, AUSTRALIA

Background: Atraumatic shoulder instability presents with dislocation, subluxation, pain and impaired shoulder function in
the absence of significant trauma to the shoulder. Patients are managed with physiotherapy, if symptoms persist arthroscopic
capsular shift is recommended. There have been no randomised trials of any surgical interventions for atraumatic shoulder
instability.

Methods: Patients aged 18 years and over, who reported feelings of insecurity at their shoulder and had evidence of
capsulolabral damage on arthroscopic examination were included. Patients were excluded if their shoulder apprehension
symptoms were precipitated by a high collision shoulder injury, they had bony or neural damage, a rotator cuff or labral tear or
had previous shoulder surgery on the symptomatic shoulder. 68 participants were recruited (mean age 25.6 years 6.4 SD;
77.0% female; mean symptom duration 7.1 years =7.3 SD). Complete primary outcome data were available for 61 participants
at6 months, 59 at 12 months and 56 at 24 months. All participants underwent a diagnostic arthroscopy followed by arthroscopic
capsular shift or diagnostic arthroscopy alone. All participants received the same post-operative clinical care from the surgical
and physiotherapy teams. Main outcome measures: Primary outcome was pain and functional impairment measured by the
Western Ontario Shoulder Instability Index (minimum clinically important effect = a reduction in pain and disability of 10.4
points).

Results: Mean reductions in pain and disability for both trial groups were similar. Compared to diagnostic arthroscopy,
arthroscopic capsular shift increased pain and functional impairment by means of 5 points (95% Cl: -6 to 16 points) at 6 months,
1 point (95% Cl: -11 to 13 points) at 12 months, and 2 points (95% Cl: -12 to 17 points) at 24 months.

Conclusions: Arthroscopic capsular shift does not confer clinically relevant short or medium term reductions in signs and
symptoms of atraumatic shoulder instability compared with diagnostic arthroscopy.
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ANTERIOR INSTABILITY IN HIGH PERFORMANCE ATHLETE

A. Ibraheem’, B. Fleega?, M. Eldeeb '
" Cairo University Hospital, Cairo, EGYPT
2 Alsalaam International Hospital, Cairo, EGYPT

Background: There is controversies in treatment of dislocation in high performance athletes especially in recurrent dislocation,
initial dislocation and dislocation among athletic children. In this presentation we will discus the Natural History of dislocation,
Initial dislocation, advances in non-operative Treatment, open or arthroscopic, risk Factors for Failure, our arthroscopic results
and Personal Preferences.

Methods: 876 cases of recurrent shoulder dislocation were treated Between 2013 and 2019 in the GOC clinic Bonn, Germany
and Alsalaam International Hospital Cairo using the new anatomical reconstruction strategy.All 876 had an arthroscopic Inferior
Capsular Shift, 220 had also Overlap Bankart repair with and without Glenoid fracture, 44 had also Shift Stick Bankart Repair
and were 54 Revision cases. All patients had more than 3 episodes of anterior recurrent dislocation, near equal age average, and
same type of tissue lesion without bony lesion.

Results: All patients were evaluated for function, range of motion, sports and occupational activity. The average follow up was
6 years. 95%had good/excellent result according to Neer Classification., 98% return to normal function with minimal pain, all
patients (10% with minimal pain) return to overhead/throwing activities.

Conclusions: Correct assessment of the pathology , targeting reconstruction of the anatomy with a personalized rehabilitation
makes an obvious difference in the results leading to an expectation of complete normal shoulder motion and function in high
performance athletes
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EXTRA-ARTICULAR SOFT ARTHROSCOPIC LATARJET TECHNIQUE FOR SOFT-TISSUE
REVISION MANAGEMENT OF GLENO-HUMERAL INSTABILITY SHORT-TERM OUTCOMES
OF A PROSPECTIVE CASE-SERIES STUDY

A Kandeel
" Faculty of Medicine, Menoufia University, Shebien El-kom, EGYPT

Background: For revision management of recurrent anterior gleno-humeral instability in patients with insignificant glenoid
bone loss, the currently-evolving techniques using the long head of biceps tendon as a dynamic sling for gleno-humeral re-
stabilization (e.g., Extra-articular Soft Arthroscopic Latarjet Technique/ex-SALT) might tilt the scales towards re-do arthroscopic
soft-tissue repair rather than bony reconstructive procedures; e.g., Latarjet coracoid transfer. The current study investigated
short-term functional outcomes and postoperative recurrence of instability following concurrent re-do arthroscopic Bankart
repair and Extra-articular Soft Arthroscopic Latarjet Technique (ex-SALT).

Methods: This prospective case-series study included 9 patients diagnosed with postoperative recurrence of gleno-humeral
instability following stand-alone arthroscopic Bankart repair. Patients with significant (>20%) glenoid bone loss were excluded
from the study. Included patients were managed with re-do arthroscopic Bankart repair in concurrence with Extra-articular
Soft Arthroscopic Latarjet Technique (ex-SALT). Remplissage capsulo-tenodesis was superadded in patients with engaging Hill-
Sachs lesion. Outcome measurements included 1-year postoperative pain, range of motion and University of California Los
Anglos (UCLA) and Rowe Instability scoring systems. Failure was defined as frank or subtle post-revision recurrence of instability
episodes.

Results: Age of included 8 male and 1 female patients ranged from 18 to 34 years. Statistical analysis revealed significant
postoperative improvement in outcome measurements of pain, range of active forward flexion and external rotation, and UCLA
and Row instability scores (P<0.05). By the indexed follow up, no failure could be reported.

Conclusions: For revision management of recurrent anterior gleno-humeral instability in patients with insignificant glenoid
bone loss; re-do arthroscopic Bankart repair in concurrence with ex-SALT (and when indicated, Remplissage capsulo-tenodesis)
can yield short-term satisfactory outcomes as regards pain, range of motion, function instability recurrence. However, these
favorable outcomes should be validated via further biomechanical and longer-term clinical cohort studies.
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Free Papers Session 27: EIbow Miscellaneous Tendinopathy

FP.27.01

INTERPOSITION ARTHROPLASTY WITH DERMAL GRAFT ASSOCIATED WITH AN
ARTICULATED EXTERNAL FIXATOR FOR THE TREATMENT OF ELBOW STIFFNESS IN
YOUNG ADULTS

E. Malavolta’, L. A. Gomez Vieira?, G. Gomez 3, J. Assungdo ', F. Andrade-silva ', M. Gracitelli ', A. Ferreira Neto !
"Universidade de Sao Paulo, Sdo Paulo, BRAZIL

2 Clinica de Radiologia da Bahia, Salvador, BRAZIL

3 Hospital Portugues, Salvador, BRAZIL

Background: There are few studies with clinical evaluation in the medium and long follow-up after elbow interposition
arthroplasty. Our objective is to evaluate the results of interposition arthroplasty with a dermal graft associated with a hinged
external fixator in young adults with elbow stiffness up to 60-month follow-up.

Methods: Retrospective case series, with prospectively collected data, with a 5-year follow-up. Data regarding the MEPS,
VAS and quickDASH scales and the range of motion (ROM) were collected preoperatively and at 3, 6, 12, 24 and 60 months.
Imaging evaluation, performed by plain radiography, computed tomography (CT) and magnetic resonance imaging (MRI), was
performed preoperatively and at 60 months of follow-up. Complications were recorded during follow-up.

Results: Forty patients were included in the study. The clinical scales improved statistically significantly (p<0.001), with the
median of the MEPS scale evolving from 40.0 to 67.5 at 5 years, the VAS scale from 9.5 to 3.0 and the quickDASH scale from
43.0to0 22.0.The median ROM of elbow flexion-extension evolved from 60° to 110° in the same period (p<0.001). Arthrosis
severity improved statistically significantly in the evaluation by plain radiography (p=0.006) and by computed tomography
(p=0.011). Complications occurred in 18 cases (45%), but only 2 (5%) required surgical reoperation.

Conclusions: Interpositional arthroplasty with a dermal graft associated with a hinged external fixator in young adults with
elbow stiffness leads to a statistically significant improvement in the MEPS, VAS, and quickDASH scales, in the flexion-extension
range, and in the radiographic appearance of the arthrosis. The complication rate is high, but few patients require surgical
reapproach.
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IS THE ANCONEUS EPITROCHLEARIS MUSCLE A PREDICTOR FOR ULNAR NERVE
COMPRESSION?

R.Debras', J. Duerinckx ', R. Van Riet?, P Caekebeke '
' Ziekenhuis Oost-Limburg - Department of Orthopedics, Genk, BELGIUM
2 AZ Monica - Department of Orthopedics, Antwerp, BELGIUM

Background: Cubital tunnel syndrome (CuTS) is the second most common compression neuropathy that occurs in the upper
extremity. The role of the anconeus epitrochlearis (AE) in this pathology, as a protector or potential compressor of the ulnar nerve
and its prevalence in symptomatic and asymptomatic patients are still debated. Based on a large cohort of elbow MRI and our
own experience in ulnar nerve surgery, we identified the prevalence of the AE, looked for associations with CuTS and determined
predictive values for the presence of AE on CuTs.

Methods: First we retrospectively performed a chart review of all patients who were identified to have an AE out of a database
of 1249 elbow MRI and looked for major criteria for CuTS. After the same procedure on a matching cohort without AE on MRI
we deducted the predictive value of the presence of AE on CuTS. For the second part of this study, we reviewed 350 ulnar nerve
surgeries performed in our institution. Pre- and postoperative physical exam findings, electromyographic study results, reason
for compression or (sub)luxation, presence of AE, operative technique, time to improvement and need for reoperations were
noted. We matched the cohort of patients with an AE determined at the time surgery to a cohort without AE we determined the
prevalence of AE in the symptomatic population and looked for possible associations.

Results: The overall prevalence of AE in the population based on MRl was 4,7% compared to 3,5% in the operative population.
The positive predictive value of the AE on CuTS is less than 5%. All AE (12 patients) present at surgery were treated with myotomy
and in situ decompression. Five of them needed a concomitant transposition. No higher reoperation rate was seen in the AE
group compared to the non-AE group. No significant association was found between the examined parameters, age, work status
orinflammatory disease. and the presence of AE.

Conclusions: We found a prevalence of 4,7% for AE in the general population. The positive predicting value of AE on CuTS was
less than 5%. Based on this large-scale evaluation, AE was not a significant predictor of CuTS.
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TERRIBLE TRIAD INJURY: PROPOSAL OF A NEW CLASSIFICATION

A.Colozza ', T. Biagi?, G. Scottini?, S. Padovani’
" Ospedale degli Infermi di Faenza, Faenza, ITALY
2 Azienda Ospedaliera Universitaria di Ferrara, Ferrara, ITALY

Background: Elbow terrible triad is characterized by elbow dislocation, radial head (RH) and coronoid fracture. However, this
term includes a spectrum of anatomopathological presentation due to an increased fragmentation of radial head and coronoid.
Furthermore, these different patterns require different surgical approaches (lateral or lateral and medial combined), procedures
(RH fixation versus replacement) and material. Consequently, prognosis and osteoarthritis rate are different and correlated to
degree of bony comminution and soft tissue damage. The purpose of this study was to design a classification that can take into
account the rate of bone comminution and provide a guide to treatment of these injuries.

Methods: To classifying “terrible triad" we combined Mason RH fracture classification and O'Driscoll coronoid classification. The
classification is alphanumeric: number from 1 to 3 indicates the RH fracture according to Mason classification: Type 1: Mason
1, Type 2: Mason 2, Type 3: Mason 3. The letter A or B indicates the coronoid fracture pattern: A'is tip 1 (fragment height < 2
mm) coronoid fracture; B is tip 2 (fragment height >2mm) according to O'Driscoll classification. Therefore, the classification
includes 6 groups. From 2011 to 2021, a consecutive series of 108 patients affected by terrible triad were treated in Faenza
Orthopedics Department. In order to validate the classification patients Xray and CT scan (2 and 3- dimensional) were analyzed
by three independent observers in two different moment (three weeks interval). Kohen k statistical parameter was used for the
evaluation of interobserver agreement.

Results: Terrible triad classification includes 6 groups. Observers classified 108 cases in the following distribution: 1A 2%, 2
A 35%, 2B 10%, 3A 25%, 3B 28%. Interobserver k value was 0.775 or more for each pattern subtype. Intraobserver k value was
0,773 or more for each lesion subtype.

Conclusions: We developed a comprehensive terrible triad classification. The classification appeared to be reproducible and
represent a guide to treat in a more standardize way such difficult injuries. Further studies are necessaries to correlate terrible
triad type to patient outcomes and prognosis in terms of function and osteoarthritis.
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RELIABILITY OF ULTRASOUND ELASTOGRAPHY ACCORDING TO COMPETENCE LEVEL
AND ANATOMIC LOCATION

W.K. Jeong ', M. Jang ', C.H. Kang '
" Korea University, Seoul, SOUTH KOREA

Background: Ultrasound strain and shear wave elastography are relatively new techniques that evaluates the tissue elasticity
of human soft tissue. The purpose of this study is to determine inter -, intra - observer and inter-device reliability for elasticity
measurements of common extensor muscle and rotator cuff tendon using ultrasound strain and shear wave elastography.

Methods: Ten adult individuals with twenty upper extremities were enrolled; 10 healthy males. Elasticity of common extensor
of elbow and rotator cuff were measured; at common extensor muscle belly at proximal forearm, common extensor tendon
near lateral epicondyle and distal end of supraspinatus tendon in longitudinal plane, respectively. Strain elastography (SrE) and
shear wave elasticity(SwE) were measured twice by one senior orthopedic surgeon and 1 year - experienced orthopedic fellow.
Inter-, intra-observer and inter-device reliability were assessed by means of the intraclass correlation coefficient (ICC).

Results: For the common extensor muscle belly stiffness with SrE, inter-observer reliability (ICC, 0.489, p=0.076), intra-
observer reliability of senior (ICC, 0.563, p=0.039) and fellow (ICC, -0.155, p=0.622) were poor. With SwE, on the other hand,
inter-observer reliability (ICC, 0.756, p=0.002) was good and intra-observer reliability of Senior (ICC, 0.843, p=0.001) and
fellow (ICC, 0.886, p=0.001) were excellent.

For the common extensor tendon stiffness with SrE, inter-observer reliability(ICC, 0.408, p=0.131) and intra-observer reliability
of fellow (ICC, -0.360, p=0.745) were poor, but intra-observer reliability of senior (ICC, 0.702, p=0.006) was good. With SwE,
the results were as follows; poor inter-observer reliability (ICC, 0.369, p=0.162) but excellent intra-observer reliability of senior
(ICC,0.800, p=0.001) and good intra-observer reliability of fellow(ICC, 0.592, p=0.029)

For the rotator cuff tendon stiffness with SrE, inter-observer reliability (ICC, -0.296, p=0.711), intra-observer reliability of senior
(ICC,-0.219, p=0.665) and fellow (ICC, -1.968, p=0.989) were poor. With SwE, inter-observer reliability(ICC, 0.565, p=0.039)
and intra-observer reliability of fellow(ICC, 0.682, p=0.008) were good and intra-observer reliability (ICC, 0.825, p=0.001) was
excellent.

Conclusions: In strain elastography, inter- and intra-observer reliabilities were relatively poor, especially in rotator cuff tendon.
Shear wave elastography shows more reliable outcomes, especially in common extensor muscle belly. Shear wave elastography
seems to more reliable technique for evaluating soft tissue stiffness, in upper extremity, but it is influenced by operator’s skill
level.

214



FP.27.06

REGENETEN BIOINDUCTIVE IMPLANT FOR TREATMENT OF LATERAL EPICONDYLITIS:
A PROSPECTIVE CASE SERIES STUDY

J.Kasto", R. Sanii', N. Kuhlmann ", G. Burdick?, E. King ", S. Muh '
"Henry Ford Health - Department of Orthopaedic Surgery, Detroit, USA
2\Wanye State University School of Medicine, Detroit, USA

Background: Surgical treatment of lateral epicondylitis is unpredictable with varying outcomes. Bioinductive scaffold patch
has been previously used in the surgical treatment of rotator cuff repair, with demonstrated rapid recovery, improvement in
pain, and increased tendon thickness. The use of the patch in the treatment in lateral epicondylitis has not been previously
examined. The purpose of this study is to determine the efficacy of the Bioinductive allograft patch in the treatment of lateral
epicondylitis.

Methods: Prospective cohort who failed conservative treatment for minimum 6 months for lateral epicondylitis were included.
Patients all underwent standard open lateral epicondylectomy debridement.  Demographic variables, Patient-Reported
Outcomes Measurement Information System (PROMIS) for Upper Extremity (UE) and Pain (P1), and Visual Analog Scale (VAS),
Range of motion (ROM), complications were collected. Ultrasounds were performed preoperatively and at the 6-month post-
operative time period to evaluate tendon healing.

Results: Atotal of 13 patients, 8 female and 5 males, were included. The average age at the date of surgery was 47.8 years.
Overall, there was a significant decrease in VAS at 6-weeks (p=0.004) and 3-months (p=0.01) as well as PROMIS Pl (p=0.01) at
6-weeks postoperatively. There was no significant decrease in VAS or PROMIS scores noted at 6 months or 12 months. Nine of
the eligible 11 patients acquired a 6-month postoperative ultrasound, and in all 9 patients post-surgical changes were noted.
No postoperative complications were reported for any patient.

Conclusions: Our study indicates there is no difference between surgical treatment of lateral epicondylitis, with and without
augmentation with the Bioinductive Implant. However, additional studies with greater power and longer-term follow-up are
needed.
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PERIOPERATIVE STEROID INJECTION IN ELBOW ARTHROSCOPY

M. Vanderstappen ', J. Duerinkcx ', R. Van Riet?, P Caekebeke '
' Ziekenhuis Oost-Limburg - Department of Orthopedics, Genk, BELGIUM
2 AZ Monica - Department of Orthopedics, Antwerp, BELGIUM

Background: Elbow arthroscopy is increasingly performed for osteoarthritis, loose bodies, and inflammatory arthritis. This
procedure results in better elbow function and diminished pain. Intra-articular steroid injection has shown to prevent heterotopic
ossification after arthroscopy. However, previous investigations reported higher risk of infectious complications when used
at the time of surgery. The goal of present study was to evaluate the incidence of infection, both superficial and deep, after
perioperative intra-articular steroid injection during elbow arthroscopy.

Methods: Starting from May 2019 and ongoing, we prospectively included all patients who underwent elbow arthroscopy.
Exclusion criteria were ligamentous repair and patients aged below 18 years. Atotal of 102 elbow arthroscopies were performed
by a single surgeon and were injected with an intra articular steroid injection through a separate injection site after portal
closure. All procedures were performed in a lateral decubitus and were treated with a standardized postoperative rehabilitation
protocol. Smoking status, age, mass index, current smoking status were reviewed retrospectively. The minimum follow up was
3 months.

Results: 102 elbow arthroscopies were performed in 96 patients with mean age of 43 years. Mean mass index was 26,0 kg/
m2 and 19 patients were active smokers. Elbow

arthroscopy was performed for loose bodies removal alone in 15 cases, for loose bodies removal and plica synovialis resection
with extensive synovectomy in 38 cases, for

osteocapsular arthroplasty in 49 cases. In 28 cases, we simultaneously performed an ulnar nerve release. We observed no deep
orsuperficial infection. One patient had a seroma that was treated without intervention or antibiotics and resolved spontaneously
after 14 days.

Conclusions: We observed no postoperative deep or superficial infection after elbow arthroscopy. Reducing operating
time, rigorous attention for sterility and using a separate injection site after portal closure, steroids may avoid postoperative
infection. Perioperative steroid injection has been shown reduce the rate of postoperative heterotopic ossification formation
and may aid to reduce postoperative pain and improve the rehabilitation. When used in selected cases and with attention to the
aforementioned pearls it may be an additional tool in the arthroscopic treatment of elbow pathology.
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INDICATIONS AND TIMING OF GUIDED GROWTH TECHNIQUES FOR PEDIATRIC UPPER
EXTREMITY DEFORMITIES: A LITERATURE REVIEW

M. Siemensma ', C. Van Bergen %, E. Van Es ', J. Colaris ', D. Eygendaal '

" Department of Orthopedics and Sports Medicine, Erasmus University Medical Center Sophia Chilrens Hospital, Rotterdam, THE
NETHERLANDS

2 Department of Orthopaedic Surgery, Amphia Hospital, Breda, THE NETHERLANDS

Background: Osseous deformities in children arise due to progressive angular growth or complete physeal arrest and can be
corrected using guided growth techniques. However, little is known about timing and techniques for the upper extremity.

Methods: Clinical and radiological alignment measurements help to provide an impression of the deformity. Treatment options
for deformity correction include monitoring of the deformity, (hemi-)epiphysiodesis, physeal bar resection, and correction
osteotomy. Treatment is dependent on the extent and location of the deformity, physeal involvement, presence of a physeal bar,
patient age, and predicted length inequality at skeletal maturity. An accurate estimation of the projected limb or bone length
inequality is crucial for optimal timing of the intervention. The Paley multiplier method remains the most accurate and simple
method for calculating limb growth. While the multiplier method is accurate for calculating growth prior to the growth spurt,
measuring peak height velocity (PHV) is superior to chronological age after the onset of the growth spurt. PHV is closely related
to skeletal age in children. The Sauvegrain method of skeletal age assessment using elbow radiographs possibly is a simpler
and more reliable method than the method by Greulich and Pyle using hand radiographs. PHV-derived multipliers need to be
developed for the Sauvegrain method for a more accurate calculation of limb growth during the growth spurt.

Results: This paper provides a review of the current literature on the clinical and radiological evaluation of normal upper
extremity alignment and aims to provide state-of-the-art directions on deformity evaluation, treatment options, and optimal
timing of these options during growth.
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FP.28.01

HEMIARTHROPLASTY WITH PYROCARBON HEAD FOR SHOULDER OSTEOARTHRITIS IN
YOUNG AND ACTIVE PATIENTS

R. Ranieri’, C. Cointat?, J. Raynier?, P. Boileau ®

" Humanitas University, Milan, [TALY

2 Institut de Chirurgie Réparatrice Locomoteur et Sports, Nice, FRANCE
3 Institut Universitaire Locomoteur et du Sport CHU, Nice, FRANCE

Background: Shoulder arthroplasty for osteoarthritis (OA) in young active people has not reached a univocal gold standard.
Pyrocarbon has tribological qualities and elastic properties close to those of cortical bone (4) and it has been recently introduced
forshoulder hemiartrhoplasy as an alternative to metal head. The aim of this study is to report clinical and radiological results of
hemiarthroplasty using pyrolytic carbon-head (HA-PYC) for the treatment of OA in young/active or with higher demand patients
at midterm follow-up.

Methods: A prospective monocentric study was performed including consecutive patients who underwent HA-PYC. Indication
includes primary OA, instability arthropathy, humeral head osteonecrosis fracture sequelae type | or Il, inflammatory arthritis in
patients under 60 years old and/or with high activity level. At minimum 2 years follow-up all patients were evaluated clinically in
term of range of motion, Constant score (CS), subjective shoulder value (SSV) and pain and radiographically, assessing glenoid
erosion according to Spearling

Results: 91 patients were included. 2 patients were lost, leaving 89 patients evaluated at a mean follow-up of 53 months
(range 24-98). Survival rate considering revision or reoperation as endopoint was 4.5%. One patient presented a traumatic
subscapularis rupture, one has an infection, 2 patients presented supraspinatus and subscapularis insufficiency requiring
revision. All clinical parameters improved significantly (p<0.05): pain from 5.9 = 2.0 to 1.5 = 2.2, CS from 40 + 15 to 74
+ 12, SSV from 37 + 15 to 82 + 13, forward flexion from 104 + 32 to 153 + 22, external rotation one from 13 = 21 to 46
+ 17, internal rotation from 3.8 = 2.3 to 6.9 = 1.9. Postoperatively, 90% of the patients (76/84) returned to work and 80%
(48/60) returned to sport. Glenoid erosion evolved in 26 patients (29%); however, severity of glenoid wear (Sperling 3,4) has no
influence on the functional results.

Conclusions: HA-PYC in active patients provides improved pain relief and satisfactory shoulder function, high return to work
and sports, regardless of pre- and post-operative glenoid wear, with low revision rate at 5 years. Further studies reporting long-
term results are necessary to assess evolution of glenoid wear and shoulder function.
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THE EFFECT OF ALLERGIES ON OUTCOMES FOLLOWING SHOULDER ARTHROPLASTY:
A NATIONAL DATABASE ANALYSIS OF 154,478 PATIENTS

A. Patel ', A. Stevens ', H. Shahzad ", A. Iyer ', G. Cvetanovich ', J_Bishop ', R. Rauck '
" Ohio State University Department of Orthopaedics, Columbus, USA

Background: The objective of this study is to investigate whether having allergies predisposes patients to higher rates of
complications and revision surgeries after shoulder arthroplasty.

Methods: The PearlDiver national database was used to identify patients who had undergone TSA between 1/1/2010-
10/31/2021. Patients were stratified by whether they had allergies or not, and comparison of complications was made at 30 and
90 days postoperatively. Revisions were further assessed at 1-year, 5-year, and 10-years. The chi-square test was used to analyze
comparisons between both groups at a p-value of 0.05.

Results: 28,182 patients with allergies and 126,296 patients without allergies had undergone TSA. Patients with allergies
were more likely to require revision surgery at all time points analyzed (30 days: 0.9% vs. 0.6%, OR 1.62 [95% CI 1.40 to 1.87],
p<0.001; 90 days: 1.4% vs. 0.9%, OR 1.54 [95% Cl 1.38 to 1.73], p<0.001; 1 year: 2.5% vs. 1.8%, OR 1.39 [95% CI 1.28 to
1.73],p<0.001; 5 years: 3.5%vs. 2.8%, OR 1.26[95% Cl 1.17 to 1.36], p<0.001; 10 years: 3.6%vs. 3.0%, OR 1.18[95% CI 1.10
to 1.27], p<0.001). Patients with allergies were more likely to have sepsis within 30 days (0.7% vs. 0.4%, OR 1.53[95% CI 1.30
t0 1.80], p<0.001) and 90 days (1.3%vs.0.7%, OR 1.71[95% Cl 1.51 to 1.94], p<0.001) postoperatively. Patients with allergies
were more likely to experience a wound complication within 30 days (0.6% vs. 0.3%, OR 1.89 [95% CI 1.58 to 2.26], p<0.001)
and 90 days (1.0% vs. 0.6%, OR 1.81[95% CI 1.58 to 2.08], p<0.001) following surgery. The allergy group experienced higher
rates of joint infections (30 days: 0.5%vs. 0.2%, OR 2.10[95% Cl 1.72 t0 2.56], p<0.001; 90 days: 0.7%vs. 0.3%, OR 2.14 [95%
C11.81t02.54], p<0.001)and implant complications (30 and 90 days: 4.3%vs. 2.9%, OR 1.52[95% CI 1.42 t0 1.62], p<0.001)
at both time points analyzed.

Conclusions: Patients with allergies were more likely to require revision surgery following TSA. They were also more likely to
experience implant and wound complications, sepsis, and joint infections.
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SURGICAL NAVIGATION USING MIXED REALITY FOR GLENOID AXIS PIN PLACEMENT IN
SHOULDER ARTHROPLASTY: A CADAVER-BASED STUDYMIXED REALITY MAY OFFER AN
ALTERNATIVE FOR COMPUTER-ASSISTED NAVIGATION IN SHOULDER

J.Sanchez-sotelo ", J. Berhouet?, J. Chaoui, M. Freehll*, P. Collin®, J.J. Warner®, G. Walch’, G. Athwal ¢
" Mayo Clinic, Rochester, USA

2 University Hospital Of Tours, Tours, FRANCE

3 STRYKER, Bloomington, USA

* Standford University, San Francisco, USA

>Victor Hugo Clinic, Paris, FRANCE
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Background: Mixed reality may offer an alternative for computer-assisted navigation in shoulder arthroplasty. The purpose
of this study was to determine the accuracy and precision of mixed reality guidance for placement of the glenoid axis pin in
cadaver specimens. This step is essential for accurate glenoid placement in total shoulder arthroplasty.

Methods: Fourteen cadaveric shoulders underwent simulated shoulder replacement surgery by seven experienced shoulder
surgeons.The surgeons exposed the cadavers through a deltopectoral approach, and then used mixed reality surgical navigation
toinserta guide pinin a pre-planned position and trajectory in the glenoid. The mixed reality system utilized Microsoft Hololens
2 headset, navigation software, dedicated instruments with fiducial marker cubes, and a securing pin. CT scans obtained before
and after the procedure were used to plan the surgeries and to determine the difference between the planned and the executed
values for the entry point, version, and inclination. One specimen had to be discarded from the analysis because the guide pin
was removed accidentally prior to obtaining the post-procedure CT scan.

Results: Regarding the navigated entry point on the glenoid, the mean difference between planned and executed values was
1.7+0.8 mm; this difference was 1.2 = 0.6 mm in the superior-inferior direction and 0.9 = 0.8 mm in the anterior-posterior
direction. The maximum deviation from the entry point for all 13 specimens analyzed was 3.1 mm. Regarding version, the
mean difference between planned and executed version values was 1.6+1.2 degrees, with a maximum deviation in version for
all 13 specimens of 4.1 degrees. Regarding inclination, the mean angular difference was 1.7 + 1.5 degrees, with a maximum
deviation in inclination of 5 degrees.

Conclusions: The mixed reality navigation system utilized in this study allowed surgeons to insert the glenoid guide pin on
average within 2 mm from the planned entry point and within 2 degrees of version and inclination. The navigated values did
notexceed 3 mm or 5 degrees respectively for any of the specimens analyzed. This approach may help surgeons more accurately
place the definitive glenoid component.
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SCAPULOHUMERALRHYTHMINSHOULDERSWITHREVERSESHOULDERARTHROPLASTY
MEASURED WITH A NOVEL PORTABLE THREE- DIMENSIONAL SCAPULAR KINEMATICS
ASSESSMENT SYSTEM
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Background: Reverse shoulder arthroplasty (RSA) is a valid and increasingly popular treatment option in eccentric arthrosis
and cuff arthropathy. We know that the deltoid is the motor of RSA. However, the role of scapular motion has been poorly
documented in the literature. The aim of our study is to analyze and quantify the role of the scapular contribution in the functional
outcome of patients undergoing RSA.

Methods: Fourteen patients who underwent primary RSA were included in the study. In all cases, a reverse prosthesis with
lateralizing stem was implanted. All patients underwent clinical examination, video recording and motion analysis. X-ray and
post-operative CT examinations were collected to evaluate positioning and any loosening. ShowMotion (NCS Lab srl, Modena,
Italy) 3D kinematic tracking system was used to evaluate and measure the scapular motion in three planes.

Results: All patients show substantial amount of posterior tilting and lateral rotation starting at 30° in forward elevation. A
further difference is the anticipation of the retraction during the ROM in the r-TSA side. The contribution of scapular motion in
the RSA shoulder was greater than in the healthy shoulder. In patients with bilateral RSA, the contribution of scapular motion
was higher in tilting and lateral rotation in the worse shoulder side in terms of ROM. This means that to compensate for the loss
of GH motion in RSA, more ST motion is needed to obtain the same thoraco-humeral elevation angle.

Conclusions: The post RSA scapular kinematics has typical characteristics that must be achieved in order to obtain a good
functional outcome. We can conclude that on the RSAside, the patients anticipate upward rotation both in flexion and abduction.
The contribution of the upward rotation to elevation in the RSA group is therefore more significant. In addition to this, to facilitate
elevation movements, there is an anticipation of the scapular retraction and a more prominenttilt resulting in a different scapular
kinematics. The analysis of scapular motion could be useful in the post-operative follow-up of patients undergoing RSA surgery
and improve adaptative physiotherapy protocols. It potentially can even be included in future arthroplasty planning systems
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LONG TERM RESULTS AFTER PYROCARBON INTERPOSITION HEMIARTHROPLASTY
(PISA) FOR SEVERE HUMERAL HEAD NECROSIS
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2RHON Klinik Bad Neustadt, Bad Neustadt, GERMANY

Background: Humeral head necrosis (HHN) can be successfully treated with a spherical pyrocarbon interposition implant
(PISA) when the rotator cuff and glenoid are intact. In the postoperative course (2-3 years) bony remodeling is observed around
the implant while the implant rotates within both, the reamed metaphyseal cavity and the glenoid. While short and mid-term
results are very promising, we aim to report the outcome after a mean FU of 8.4 years.

Methods: 15 consecutive patients (9 f, 6 males, 56.8 + 12.1y) with advanced HH necrosis (> 50% head diameter) who were
treated with a PISA implant (,snooker ball") were assessed. Functional (DASH, Constant, Euroquol-5L) and radiological data
(radiographs, MRI, CT scans) were evaluated after a mean FU of 8.4 years (74-135 months).

Results: At the latest FU (8.4y=21m) the CS was 77.5 (11.3), adjusted CS 86.8 (+17.2). DASH was 20.4 (+11.3), EQ VAS
78.1(£17.6). Scores improved from pre-op values: CS: +69.7 (+12.9); adjusted CS: +78.2 (16.5); DASH: +51,1(+14.0); EQ
VAS: +57.7 (£15.6). Mean glenoid erosion was 1.6mm (£1.7mm), bony substance of the tuberosities further remodeled and
increased from 2y and 5y levels and was -0.2mm (+2.0mm) compared to the date of surgery. The implants rotational center was
0.5mm (£1.7mm) above the joint center line. Atransparent zone of 2mm (+0.7mm) remained around the implantin all cases.

Conclusions: Pyrocarbon interposition shoulder arthroplasty (PISA) seems to provide excellent functional results at long
term follow up when used for the treatment of advanced humeral head necrosis. None of the patients had to be revised. The
implants were almost centered (0.5mm) in the glenoid fossa and bony remodeling around the implant was observed in all
cases. Functional results further improved in comparison to 5y data and show a mean adjusted CS of 86.8 after > 8 years.
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GLENOID COMPONENT PLACEMENT IN REVERSE SHOULDER ARTHROPLASTY ASSISTED
WITH AUGMENTED REALITY THROUGH A HEAD-MOUNTED DISPLAY LEADS TO LOW
DEVIATION BETWEEN PLANNED AND POST-OPERATIVE PARAMETERS
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Background: The use of navigated augmented reality (AR) through a head-mounted display (HMD) has been proposed to
assist the glenoid component placement in reverse shoulder arthroplasty (RSA), but few articles have measured its accuracy.
The purpose of this study is to evaluate the deviation between planned, intra- and postoperative inclination, retroversion, entry
point, depth and rotation of the glenoid component placement assisted by a navigated AR through HMD during RSA.

Methods: Both shoulders of six fresh frozen human cadavers (67.2+29.1 years of age, 4 males and 2 females), free from
fractures or other bony pathologies were used. Pre-operative computed tomography (CT) scans were performed and used for
the three-dimensional (3D) planning of each specimen. The glenoid component placement was assisted using a navigated
AR system through HMD in all specimens. Intraoperative inclination, retroversion, depth and rotation were measured by the
system. A post-operative CT scan was performed. The pre- and post-operative 3D CT scan reconstructions were superimposed
to calculate the deviation between planned and post-operative inclination, retroversion, entry point, depth and rotation of the
glenoid component placement. Additionally, a comparison between intra- and post-operative measurements was calculated.
Outliers were defined as >10° inclination, >10° retroversion, >3 mm entry point as defined by previous articles.

Results: The registration algorithm of the scapula prior to the procedure was correctly completed in all cases. The deviations
between planned and post-operative values were 1.0=0.7° for inclination, 1.8+1.3° for retroversion, 1.1=0.4mm for entry
point, 0.7+0.6mm for depth, and 1.7=1.6° for rotation. The deviation between intra- and postoperative values were 0.9+0.8°
for inclination, 1.21.1° for retroversion, 0.60.5mm for depth, and 0.3+0.2° for rotation. There were no outliers between
planned, intra- and post-operative parameters.

Conclusions: In this study, navigated AR systems through HMD for RSA led to low deviation between planned and post-
operative values and between intra- and postoperative parameters. Controlled and in-vivo studies should be conducted to
further evaluate the clinical applicability of this type of system.
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THE TESS STEMLESS REVERSE IS STILL RELIABLE AFTER 10 YEARS

I Philippe ', B. Haroun ', S. Bahroun ', H. Ghersi ', G. Mignone ', T. Jacques '
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Background: Cuff tear arthropathy is a common condition that compromises the functionality of the shoulder. Since its
introduction by Paul Grammont, reverse shoulder arthroplasty (RSA) has shown to promote good functional outcomes in patients
with rotator cuff tear. The results are gradually improving thanks to the new prosthesis designs and the surgical evolutions.
Nevertheless, revisions exist due to the rate of complications. RSAs need to be as minimally invasive as possible to preserve
the bone stock. The following presented results report the performance of the reverse Total Evolutive Shoulder System (TESS;
Zimmer Biomet, Valence, France) after 10 years follow-up.

Methods: From the 53 consecutive patients enrolled for RSA in the original prospective study between 2006 and 2008,
28 remaining patients, whose mean age at surgery was 76 years (54-85), were available for long-term follow-up. Functional
outcomes and radiological results that looked for bone modifications and loosening were studied.

Results: Atthe mean follow-up of 129 months, functional outcomes improved significantly, from 40to 71 on the Constant score.
Complications occurred in 2 cases, one dislocation and one fracture of the acromion. Notching was about 46% and the mean
Neck Shaft Angle (NSA) was 153°. No loosening was observed, and no displacement of the reverse corollas from postoperative
to last follow-up X-rays. Radiolucent Lines (RLLs) were frequent in the peripheral rim of the humeral side, in zones 1 and 5. Bone
modifications were correlated to the position of the stemless components.

Conclusions: The TESS stemless reverse implant provided good long term clinical outcomes. Minimally invasive implants
should be favored when performing a reverse surgery in order to save bone stock.
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MID-TERM OUTCOMES OF THE PYROTITAN™ HUMERAL RESURFACING ARTHROPLASTY
SHOULDER IMPLANT
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Background: Glenohumeral arthritis increasingly affects young adults. They not only seek relief from pain but also require
the ability to return to unrestricted activities. Total shoulder arthroplasty (TSA) is an effective solution for less active patients
but has been associated with concerning rates of glenoid wear, aseptic loosening, and a reduced return to full function.
Hemiarthroplasty and humeral resurfacing arthroplasty (HRA) may be indicated in patients who have an intact rotator cuff and
a congruent glenoid. Anatomic pyrocarbon hemiarthroplasty has shown promise in other joints and pyrocarbon HRA may offer
an alternative to traditional TSA or metal hemiarthroplasty

Methods: Since June 2010, 514 shoulders with Pyrocarbon HRA (PyroTITAN™) implants have been followed at five sites as
part of a multicentre prospective trial and two single-site prospective trials. Male patients comprised 71% of the participant
cohort and 75% had HRA indicated for a primary diagnosis of osteoarthritis. Half had the surgery performed on their dominant
side shoulder. Patients were reviewed at regular post-operative intervals including 6 months (n=398), 1 year (n=367), 2 years
(n=238)and 5 years (n=119) post-operatively. Patient reported outcome measures and range of motion are reported as mean
+SD.

Results: Pain improved from an average of 63 pre-operatively, to 19 at 6 months followed by 15, 12 and 14 at subsequent post-
operative intervals. Similarly function scores improved from pre- to post-op, from 34 on the WOOS at baseline, to an average of
79 at 6 months and 86 at 5 years post-op. Average shoulder flexion was 99 pre-operatively, which improved to 130 by 6 months
and to 142 at 5 years post-op. Shoulder abduction and external rotation improved from 89 to 126 and 141; and from 34 to
55and 61 degrees at the same intervals, respectively. 21 participants had revision surgery at a mean of 23 months post index
surgery (range 0 - 61), with most for implant fracture (13) and persistent pain (4).

Conclusions: Pyrocarbon HRA provides an alternative to traditional TSA and metal HRA. It allows earlier intervention,
restoration of function and mobility and higher patient satisfaction, whilst mitigating concerns regarding glenoid implants or
native glenoid wear.
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SHOULDER PACEMAKER VERSUS CONVENTIONAL PHYSIOTHERAPY FOR TREATMENT
OF FUNCTIONAL POSTERIOR SHOULDER INSTABILITY- A MULTICENTRIC, PROSPECTIVE,
RANDOMIZED CONTROLLED TRIAL
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Background: Functional posterior shoulder instability is a severe type of instability mostly affecting teenagers and young
adults that leads to loss of function, pain, and stigmatization. The Shoulder Pacemaker has been promoted as effective treatment
option in patients with functional posterior shoulder instability. However, controlled studies supporting this claim are missing.
The hypothesis of this study was that the Shoulder Pacemaker prevails in effectiveness over the current gold-standard in
treatment of functional posterior shoulder instability.

Methods: Ina multicentricrandomized controlled trial studyinvolving 5 study sites, independent data storage and analysis, and
an international study quality control board 49 patients with functional posterior shoulder instability were randomly allocated
ina 1:1 ratio to 6-weeks physiotherapy (PT) or PTwith simultaneous Shoulder Pacemaker stimulation (SPM-PT). Baseline scores,
and outcome scores at 6 weeks, 3 months, and 6 months after the intervention were obtained. Crossover to the other treatment
group was allowed after the 3 months follow-up. Prior to the beginning of the trial, the study design along with the 3-months
Western Ontario Shoulder Instability Index (WOSI) as main outcome measurement was registered online, a power- analysis was
performed, and ethical committee approval was obtained.

Results: Despite comparable baseline characteristics, the SPM-PT group showed a significantly better 3-months WOSI Score
(64 = 16%) than the PT group (51 + 24%) (p=0.047) and a larger improvement from baseline (SPM-PT: 43% to 64%; PT:
46% to 51%). Two thirds of the patients from the PT group crossed over to the SPM-PT group due to dissatisfaction after the
3-month follow-up and showed a significant increase in their WOSI Score from 49+8% to 67+24% (p=0.023). The frequency
of instability episodes showed a significantimprovement in the SPM-PT group at 3 months follow-up (p=0.001) and beyond (6
months: p=0.001, 12 months: 0.004), while in the PT group no significant difference was observed (p=0.481).

Conclusions: The current study shows that Shoulder Pacemaker-aided physiotherapy leads to statistically significant
and clinically relevant improvement of outcomes in the treatment of functional posterior shoulder instability compared to
conventional physiotherapy alone from which even patients with prior unsatisfactory results after conventional physiotherapy
can benefit.

226



FP.29.02

SUTUREBUTTON FIXATION LATARJETTECHNIQUE-COMPARISON OFTRADITIONALTOTAL
CORACOID OSTEOTOMY AND PARTIAL CORACOID OSTEOTOMY WITH PRESERVATION
OF CORACOID LIGAMENT AND PECTORALIS MINOR

W Lu'?
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Background: Latarjet surgery must dissociate the coracoacromial ligament and pectoralis minor, which may lead to various
abnormal activities of the scapula or concerns about superior shoulder translation of the humeral head in the later stage. Can
the Latarjet operation be successfully performed while preserving the coracoacromial ligament and pectoralis minor?

Methods: This prospective, nonrandomized, comparative study included 127 consecutive patients (mean age, 27 years) who
underwent arthroscopic suture fixation Latarjet procedure. The first 72 shoulders underwent total coracoid osteotomy, and
the next 55 shoulders underwent partial coracoid osteotomy preserving the coracoid ligament and pectoralis minor muscle.
There were no significant differences in age, gender, type of exercise, number of failed operations, smoking and follow-up time
among the groups. The main outcome measures were the bone block position and healing of the CT scan posteropratively, and
the results of the glenoid best fitting circle restoration at the final follow-up. Secondary outcomes included shoulder function
scores, shoulder stability, return to sports, and complications at final follow-up.

Results: After an average follow-up of 18 months, the shoulders of all patients in the two groups were stable. 70/72 in the
CSLgroup and 54/55 in the Lutarjet group returned to sports. At final follow-up, there were no significant differences in clinical
scores between the two groups. The position of the bone block were within the preset value range in 124/127 cases. The healing
rate of bone block was 71/72 in the CSL group and 54/55 in the Lutarjet group (P=.843). There were no significant differences
between the two groups in terms of patient age, size of preoperative glenoid bone defect, and surgical history. The best fitting
circle coverage rate of the glenoid at the last follow-up was 95.5% in the CSL group and 95.6% in the Lutarjet group with no
significant difference between the two groups.

Conclusions: In arthroscopic suture button fixation with Latarjet procedure, there was no significant difference in the bone
healing time, best fitting circle restoration, and clinical efficacy between the CSLgroup and the Lutarjet group. The suture button
fixation of the Latarjet with preservation of the coracoacromial ligament and pectoralis minor is feasible.
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REMPLISSAGE IN ADDITION TO ARTHROSCOPIC BANKART REPAIR FOR SHOULDER
INSTABILITYWITH ON-TRACKHILL-SACHS LESIONS REDUCES RESIDUALAPPREHENSION
WITHOUT EXTERNAL ROTATION LIMITATION
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Background: Bankart repair with Remplissage procedure is considered one of the most promising arthroscopic techniques
for management of engaging Hill-Sachs. However, the role of the remplissage in the non engage hill sachs lesion is not well-
known. We aimed to evaluate the role of remplissage as an adjunct to Bankart repair in patients with recurrent anterior shoulder
dislocation combined with on-track Hill-Sachs lesion.

Methods: Arthroscopic Bankart repair with remplissage data (December2018-2020) was collected (BR group). Inclusion criteria
were (1) recurrent anterior shoulder dislocation, (2) on-track Hill-Sachs lesion, (3) minimal/subcritical glenoid bone loss (<17%),
and (4) postoperative follow-up > 1 year. Exclusion criteria were (1) revision surgery, (2) first dislocation with acute glenoid
rim fracture, and (3) combined with other surgery. The control group was identified in Bankart repair only cohort (B group).
All patients were evaluated preoperatively, and at 3 weeks, 6 weeks, 3 months, 6 months, and then annually postoperatively.
Visual analogue scale for pain (PVAS), Self-Assessment Numerical Evaluation (SANE), American Shoulder and Elbow Surgeons
Shoulder (ASES) score, ROWE, and Western Ontario Shoulder Instability (WOSI) were evaluated at preoperative and final follow-
up. Residual apprehension experience and external rotation deficit were evaluated. Patients, who were followed-up for more
than 1 year, were asked how often they experienced any subjective apprehension in 4 grades (1: always, 2: frequently, 3:
occasionally, 4: never). Patients who had a history of recurrent dislocation or revision surgery were investigated.

Results: 53 patients (B, 28; BR, 25) were included. At final follow-up, both groups showed improvement in 5 clinical scores (P
< 0.001).The BR group showed higher ROWE scores than the B group (B: 75.2 = 13.6, BR: 84.4 = 10.8; P = 0.009). Residual
apprehension patient ratio (B: 71.4% (20/28), BR: 32% (8/25); P = 0.004) and the mean subjective apprehension grade (B: 3.1
* 0.6, BR: 3.6 = 0.6; P = 0.005) showed significant difference, while no patients in either group experienced external rotation
deficit (B: 14.8 +12.9°, BR: 18.0 = 15.2°, P = 0.420).

Conclusions: Remplissage with arthroscopic Bankart repair in on-track Hill-Sachs lesion has a role in reducing residual
apprehension without external rotation limitation.
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CLASSIC LATARJET VERSUS CONGRUENT ARCH TECHNIQUE. COMPARATIVE ANALYSIS
OF GLENOID BONE COVERAGE BASED ON POST-OPERATIVE COMPUTED TOMOGRAPHY
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Background: Latarjet procedure (CL) is a well-established procedure for anterior shoulder instability associated with bony
injuries. However, much have been discussed about the potentiality of the coracoid to cover glenoid deficiencies exceeding
30% of its articular surface. The congruent-arc procedure (CA) is a modification of classical Latarjet technique, in which the graft
is rotated 90°, so that the coracoid undersurface is oriented parallel to glenoid articular surface. Since the width of the coracoid
is larger than its heigh, theoretically the CA has the potential to cover a larger bone deficiency. Nonetheless, considering the real
clinical scenario, the percentage of bone coverage are not well-defined for both CLand CA techniques.

Methods: We analyzed how much of the glenoid bone loss was covered after one of the coracoid transfer procedures, comparing
CLand CAtechniques. Our study compared pre-operative (PRE-CT) and post-operative (POS-CT) computed tomography scans of
38 patients submitted to coracoid transfer for anterior shoulder instability, associated with anterior glenoid bone loss over 20%.
Patients were divided by the surgical procedure, with 21 located in CLgroup and 17 in the CA group. We also compared subjects
according to the amount of pre-operative bone damage, comparing patients with bone loss over 30% and between 20 and 30%.

Results: The mean bone loss at PRE-CTwas 33,6 + 7,9 % for CLand 34,1 = 9,4 % for CA (p= 0,869). During POS-CT analysis,
the mean bone coverage of glenoid defects was 18,5 = 2,1 % for CL and 36,9 + 8,6% for CA, showing a 18,0 % difference
between groups (p=0,000). Considering only patients with very large bone losses (over 30% of glenoid surface), we found a
mean post-operative coverage of 18,3 = 2,3 % for CLand 41,9 + 6,1 % for CA, resulting in a 23,6% difference between groups
(p=0,000).

Conclusions: The CA technique has a significant greater bone coverage then CL technique for glenoid deficient anterior
shoulder instability, particularly when bone loss exceeds 30% of glenoid area. In these situations, CA procedure is a suitable
option, providing a more reliable bone coverage.

229



FP.29.06

MID-TERM OUTCOMES FOLLOWING FRESH-FROZEN HUMERAL HEAD OSTEOCHONDRAL
ALLOGRAFT RECONSTRUCTION FOR REVERSE HILL SACHS LESION: A CASE SERIES
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Background: Locked posterior glenohumeral dislocations with a reverse Hill-Sachs impaction fracture involving less than 30%
of the humeral head are most frequently treated with lesser tuberosity transfer into the defect, whereas those involving more
than 50% undergo humeral head arthroplasty. Reconstruction of the defect with segmental femoral osteochondral allografts
has been proposed to treat patients between these two ranges, but the medium-/long-term outcomes of this joint-preserving
procedure are controversial.

Methods: Between 2001 and 2018, 12 consecutive patients with a unilateral locked posterior shoulder dislocation and an
impaction fracture from 30% to 50% (mean 31%+-1.32) of the humeral head were treated with segmental reconstruction of
the defect with fresh-frozen humeral head osteochondral allografts. Patients were assessed clinically, radiographically and with
computed tomography (CT) at a medium follow-up of 66+- 50.25 months (range, 24-225).

Results: All twelve shoulders presented a slight limitation in anterior elevation (average, 166.6° +- 22.76). The mean active
external rotation with the shoulder at 90° of abduction was 82.5° +- 6.61, and that with the arm held in stable adduction was
79.16 +- 18.80. The mean abduction was 156.25° +- 25.09. The mean Constant-Murley score (CS) was 82 +- 15.09 points
(range, 40-97 points), and the mean ASES was 94 +- 8.49 points. The mean pre- and postoperatively Western Ontario Shoulder
Instability index (WOSI) was 236.5 +-227.9 and 11.20 +- 10.85, respectively. Development of osteoarthrosis (OA) was minimal.
The average allograft resorption rate was 4% +- 2.4. There were no cases of failure (reoperation for any reason) in this series.

Conclusions: Segmental humeral head reconstruction with humeral head fresh-frozen osteochondral allografts provides good
to excellent clinical results with low-grade OA and low allograft resorption in patients with locked posterior shoulder dislocation.
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SCREW-RELATED COMPLICATIONS ASSOCIATED WITH THE LATARJET PROCEDURE:
A SYSTEMATIC REVIEW
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Background: The aim of this study was to determine the rate of surgical complications attributable to use of screw fixation
during the Latarjet procedure and delineate screw-related complications for open and arthroscopic Latarjet surgery.

Methods: A systematic review of the literature was performed by querying MEDLINE and EMBASE computerized databases
for relevant articles that reported clinical outcomes associated with the Latarjet procedure. Clinical studies of open and/or
arthroscopic Latarjet surgery that employed screw fixation of the coracoid were included in our analysis.

Results: From 692 articles identified initially, 32 studies met eligibility criteria. The study cohort was comprised of 2,758
shoulders, with a mean age of patients ranging from 17 - 62 years, and the mean duration of follow-up ranging from 0.3 -25.6
years. Twenty-two studies reported outcomes of an open Latarjet technique while 10 studies reported on an arthroscopic Latarjet
technique. Across all studies, the overall complication rate ranged from 1.4 to 36%. The rate of screw-related complications
ranged from 0 to 16%, and the rate of screw removal ranged from 0 to 18%. Among the subset of studies that reported specific
indications for screw removal, the most common indications were pain and screw loosening. Reported rates of screw-removal
among arthroscopic Latarjet procedures range from 0-18% and among open procedures range from 0 to 7,3%.

Conclusions: Conclusions: One-third of the overall surgical complications associated with the Latarjet procedure are related
to the use of screw fixation The reported rate of screw-removal can be higher after arthroscopic Latarjet procedures (0 -18%) than
after open procedures (0 - 7,3%) and is mainly indicated for shoulder pain and/or screw loosening.
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ISOKINETIC EVALUATION OF THE SHOULDER AFTER BRISTOW/LATARJET SURGICAL
PROCEDURE IN ATHLETES
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" Federal University of Sao Paulo, Sao Paulo, BRAZIL

Background: To evaluate the muscular strength of the internal (IR) and external (ER) rotators of the shoulder after Bristow/
Latarjet surgery.

Methods: Cross-sectional study with 18 patients (36 shoulders). The isokinetic evaluation was performed using the Biodex 3
System Pro dynamometer (Biodex Medical System, Inc., Shirley, NY, USA). The athletic shoulder outcome rating scale (ASORS)
and the visual analogue scale (VAS) were applied.

Results: The values of peak torque and maximum work in concentric and eccentric mode on the non-operated shoulder were
higher than on the operated side for both the IR and ER (p < 0.01). The conventional and functional balance between the ER
and IR showed no differences between the operated and the non-operated side. When comparing patients with postoperative
time < 1 year or 1 year, no differences were observed in peak torque values at 60°/s and 240°/s and maximum work at 60°/s
and 240°/s of the IR to the operated shoulder. However, the peak torque values of 60°/s and 240°/s and maximum work at 60°/s
and 240°/s of the ER were higher in subjects with postoperative time >= 1 year in all variables (p < 0.05).

Conclusions: There was a decrease in the strength of the IR and ER in the operated shoulder compared with the healthy
shoulder. However, the conventional and functional balance was maintained.
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Free Papers Session 30: Shoulder Rotator Cuff

FP.30.01

MICROFRACTURE LATERALTO THE GREATER TUBEROSITY OF THE HUMERUS ENHANCES
TENDON-TO-BONE HEALING IN A RAT ROTATOR CUFF TEAR MODEL

Y Sun’
' Affiliated Hospital of Nantong University, Nantong, CHINA

Background: Microfracture at rotator cuff insertion has been reported as an established surgical marrow stimulation technique
for enhancing rotator cuff healing. However, the effect of lateralized or medialized microfracture to the insertion is unknown.
We aim to compare the biomechanical and histological results of microfracture at three locations for repair rotator cuff repair in
a rat model.

Methods: Atotal of 72 Sprague-Dawley rats with bilateral supraspinatus tendon insertion detachment were allocated into four
groups with four different interventions: no microfracture at humeral head as a control group(Con), traditional microfracture
at footprint area(MFA), medialized microfracture to the footprint area at the articular surface of humerus(MMFA), or lateralized
microfracture to the footprint area at greater tuberosity(LMFA) and all underwent the immediate repair. Tendon-to-bone healing
was assessed by biomechanical test and histological evaluation 4&8 weeks postoperation.

Results: At 4 weeks, the LMFA group showed significantly superior failure load compared with the Con group(p<.05). The
LMFA group and MFA group showed significantly superior stiffness when compared with the other two groups(all p<.05). At 8
weeks, superior failure load and stiffness were observed at LMFA group compared with the control group(all<.05). Histological
examination revealed that the LMFA group exhibited superior collagen composition and tendon-to-bone maturation at the
interface 4&8 weeks compared to the Con group(all<.05).

Conclusions: The lateralized microfracture at the greater tuberosity improved the quality of the tendon-to-bone healing
biomechanical and histologically after rotator cuff repair in a rat model. The result of the current study suggests the microfracture
lateral to the footprint area might be a better way to enhance rotator cuff healing clinically.
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FP.30.02

DEVELOPMENT AND VALIDATION OF A MODEL PREDICTING PATIENT-REPORTED
SHOULDER FUNCTION AFTER ARTHROSCOPIC ROTATOR CUFF REPAIR IN A SWISS
SETTING

I Stojanov ', S. Aghlmandi?, A.M. Miiller ', M. Scheibel?, M. Flury “, L. Audigé '

" Department of Orthopedic Surgery and Traumatology, University Hospital of Basel, Basel, SWITZERLAND

2 Division of Clinical Epidemiology, Department of Clinical Research, University Hospital of Basel, University of Basel, Basel,
SWITZERLAND

3 Research and Development, Shoulder and Elbow Surgery Schulthess Klinik, Ziirich, SWITZERLAND

* Center for Orthopaedics and Neurosurgery, In-Motion, Wallisellen, SWITZERLAND

Background: Prediction models for outcomes after orthopedic surgery provide patients with evidence-based post-operative
outcome expectations. Our objectives were (1) to identify prognostic factors associated with a post-operative shoulder function
outcome: the Oxford Shoulder Score (0SS) and (2) to develop and validate a prediction model for 6-month OSS.

Methods: Patients undergoing arthroscopic rotator cuff repair (ARCR) were prospectively documented at a Swiss orthopedic
tertiary care center.The first primary ARCR in adult patients with a partial or complete rotator cuff tear were implemented between
October 2013 and June 2021 and followed-up 6 months after surgery. Twenty-two potential socio-demographic, health-related
and surgical prognostic factors were used for prediction model development. Various linear regression and Tobit models based
on three sets of factors were compared in terms of overall performance before and after a bootstrap validation.

Results: A complete-case analysis of 1,310 patients was performed. The mean baseline 0SS for the whole population was 29
points (SD: 8.5) and increased to 40 points (SD: 8.1) six months after the surgery. Overall, 159 patients achieved the maximum
0SSvalue at 6 months (12.1%). Based on R squared values after bootstrap validation, the Tobit regression models showed better
model performance (R-squared = 0.188) than the classic linear modeling approaches (R-squared = 0.161. After adjustment,
there were five factors significantly associated with a poorer 6-month 0SS: one (regression coefficient (beta) = -2.5[-4.3; -0.77])
and two or more pre-operative steroid infiltrations (beta = -1.78[-3.55; 0.00]), being at least moderately anxious or depressed
(beta =-5.4[-7.16; -3.64]), tendon delamination (beta = -1.19[-2.34; -0.05]) and the performance of an acromioclavicular joint
resection (beta = -2.27 [-3.59; -0.95]). Conversely, increasing age (beta = 0.10[0.04; 0.16]) and a higher baseline 0SS (beta
=0.29[0.23; 0.36]) were significantly associated with a better OSS at 6 months post-surgery.

Conclusions: A prediction model for patients undergoing ARCR was developed to provide patients and surgeons with
individualized expectations for post-operative shoulder function outcomes. The occurrence of specific adverse events such as
repair failure or shoulder stiffness might affect the quality of our predictions.
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THE INCIDENCE OF SUPRASCAPULAR NERVE INJURY INCREASED WITH THE SIZE OF
ROTATOR CUFF TEARS: A COMPARISON STUDY IN A RAT MODEL

Y Sun’
! AMfiliated Hospital of Nantong University, Nantong, CHINA

Background: Rotator cuff injuries, especially massive rotator cuff tears may cause suprascapular nerve lesions which has
been reported as a negative role in rotator cuff healing. However, the incidences of suprascapular nerve lesions after different
sizes of rotator cuff injuries were unknown. This study aims to study the incidences of suprascapular nerve neuropathy under
circumstances of different sizes of rotator cuff tears in a rat model.

Methods: Forty shoulders from 20 rats under rotator cuff tenotomy from greater tuberosity were divided into four groups:
single supraspinatus tendon tear fixed at the insertion, single supraspinatus tendon tear fixed at the middle of humeral head,
single supraspinatus tendon tear fixed at the basement of coracoid process and dual tendon (supraspinatus and infraspinatus)
tears without fixation to simulate rotator cuff tears of different sizes according to the clinical setting. The incidence of
suprascapular nerve injury under different circumstances was tested by electromyography detection under anesthesia in vivo
and immunofluorescence staining of the suprascapular nerve after sacrifice, 2 weeks postoperation.

Results: A significant positive correlation was found between the incidence of suprascapular nerve lesions and the size of
rotator cuff tear. Dual tendon tear showed a significantly higher incidence of suprascapular nerve lesion than that of single
tendon tear without retraction group. There was no significant difference in rotator cuff tears of different sizes group regarding
the electromyography test. Further, no significant difference was found between the nerve lesion and no nerve lesion groups
in terms of electromyography data.

Conclusions: The size of the rotator cuff tear was positively correlated with the risk of suprascapular nerve entrapment and
electromyography has little reference value in detecting suprascapular nerve injury in rats with rotator cuff injury. The result
of this study suggests surgeons pay more attention to the suprascapular nerve entrapment under circumstances of large to
massive rotator cuff tears and electromyography was not recommended in detecting suprascapular nerve injury accompanied
by rotator cuff tears.
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FP.30.04

LEUKOCYTE-POOR PLATELET RICH PLASMA AS AN ADJUVANT OF ARTHROSCOPIC
ROTATOR CUFFREPAIRS REDUCES RETEARS RATESBUTDOES NOTIMPROVE FUNCTIONAL
OUTCOMES A DOUBLE-BLIND RANDOMIZED CONTROLLED TRIAL

L. Rossi ', T. Gorodischer ', R. Brandariz ', N. Piuzzi ', I. Tanoira ', M. Ranalletta ’
"Hospital Italiano de Buenos Aires, Caba, ARGENTINA
2 Cleveland Clinic, Ohio, USA

Background: Purpose: to evaluate whether the use of one injection of leukocyte-poor platelet-rich plasma in the tendon-hone
interface during surgery, decreases retears rates and improves functional outcomes in patients undergoing an arthroscopic
rotator cuff repair for medium to large tears.

Methods: Between November 2019 and March 2021, 100 patients with medium to large RCTs underwent an arthroscopic
repair with a knotless transosseous-equivalent repair technique in our institution. After randomization, 50 patients received an
isolated arthroscopic repair (Control), and 50 patients received a 5-mL dose of leukocyte-poor PRP at the tendon-bone interface
before the tendon repair (intervention). The ASES score, The VAS for pain, the SANE and the Pittsburgh Sleep Quality Index were
evaluated at 3, 6 and 12 month follow up. An MRI examination was performed to evaluate tendon integrity at 6 months follow
up. Both, patients and assessors were blinded to the intervention received during surgery.

Results: The mean age was 60.6 years (6.08=). All the patients completed 1 year follow up. Overall, the ASES, VAS, SANE
and Pittsburgh scores showed statistical improvement after the operation (P < .01). There were no significant differences in
functional scores between the groups at any of the postoperative follow-up times. Eighty-four percent of the patients in the
intervention group and 80% of the patients in the control group achieved the substantial clinical benefit (SCB) for the ASES score
(P>.05). Ninety-five patients (95%) underwent a control MRI 6 months after surgery. The total retear rate was 25% (24 out of 95
patients) There was a statistically significant difference in the retears rate between the groups which was 17%in the intervention
group (8 of 47 patients) and 33% in the control group (16 of 48 patients) (P <.01).

Conclusions: In patients with medium and large rotator cuff tears undergoing double-row repair using the knotless
transosseous-equivalent technique, a 5-mL dose of leukocyte-poor PRP placed at the tendon-bone interface at the time of
surgery can significantly reduce the postoperative retear rate. However, the use of leukocyte-poor PRP in terms of postoperative
pain and patient reported outcomes failed to show clinically meaningful effects.
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FP.30.05

THE EFFECT ON HEALING RATE OF THE ADDITION OF A BIOINDUCTIVE IMPLANTTO A
ROTATOR CUFF REPAIR. THE RESULTS OF A RANDOMIZED CONTROLLED TRIAL IN 124
SUBJECTS

M.A. Ruiz Ibdn ', J.L. Avila Lafente %, M. Garcia Navlet 3 J. Diaz Heredia ', G. Del Monte Bello %, M.L. Rosas ', R. Ruiz Diaz ', A.
Hernandez?, S. Moros ?

"Hospital Universitario Ramon y Cajal, Madrid, SPAIN

2 Hospital Maz, Zaragoza, SPAIN

3 Hospital Asepeyo Coslada, Madrid, SPAIN

*Hospital Fraternidad, Madrid, SPAIN

Background: There is a clear need for biologic enhancement of rotator cuff techniques. The Regeneten Bioinductive Implant
(RBI) has been proposed as a biological alternative that could increase the healing chances and the quality of the repair. The
aim was to determine the effect on the healing rate in MRI at 12-month follow-up of the addition of a RBI over a transosseous
equivalent (TOE) repair of supraspinatus tears.

Methods: Multicentric, triple-blinded, randomized controlled trial (ClinicalTrials.gov: NCT04444076). Subjects with isolated
symptomatic reparable supraspinatus tendon tears <4cm, without fatty infiltration, were randomized to two groups: In the
Control group (CG) an arthroscopic TOE repair was performed; in the Regeneten group (RGT) a RBI was additionally placed over
the repair. Primary outcome was retear rate (defined as Sugaya 4 or 5) in MRI at 12 months follow-up. Secondary outcomes
thickness at the medial part of the footprint, 10 mm medial and 20mm medial to it, and clinical outcomes (pain levels, EQ-5D-
5L, ASES and Constant scores).

Results: The final outcomes of the 124 randomized subjects will be available by March 2023; a full report of the MRI and
clinical outcomes for the full study population will be available by June 2023. An interim analysis of the initial 60 randomized
subjects has already been performed. Fifty-seven subjects (29 in the RGT group and 28 in the Control group) were available for
MRI assessmentin March 2022. There were no differences in preoperative characteristics (age, comorbidities, size and retraction
of the tear, fatty infiltration) or in postoperative complications. At one year follow-up, the retear rate was 3.5% in the RGT group
(1/29) vs. 25% in the Control group (7/28) (significant differences, p=0.022). The failure rate at the musculotendinous junction
was also lower in the RGT group (3,5% vs.22%,p=0.044). There were no significant differences in tendon thickness.

Conclusions: The results of the interim analysis strongly suggest thatadding an RBI to aTOE repair of a mid-sized supraspinatus
tear improves the tendon healing rate. Results of the full 124 subjects might confirm these findings.
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FP.30.06

DOES PAIN SENSITIZATION AFFECT PATIENTS' OUTCOMES AFTER ROTATOR CUFF
REPAIR?

H.S. Song ', H. Kim ", Y.Cho
"The Catholic University of Korea, Seoul, SOUTH KOREA

Background: Not all patients show favorable clinical results after rotator cuff repair (RCR). Repetitive stimulation of the central
nervous system can cause central sensitization (CS). The purpose of this study was to compare the clinical results between
patients with and without CS after RCR. We hypothesized that patients with CS would show poor clinical outcomes after RCR.

Methods: This study is a retrospective analysis of data collected prospectively from patients who underwent arthroscopic
RCR. All patients were screened for CS preoperatively using the Central Sensitizing Inventory (CSI). Severity of neuropathic
pain was assessed using the Pain DETECT (PD-Q) score. Among 86 patients with minimal 1-year follow-up, 15 patients were
identified as being centrally sensitized (CS group) and 71 patients with non-centrally sensitized (non-CS group). Patients were
evaluated using the visual analog scale (VAS) for pain and shoulder function was evaluated by using American Shoulder and
Elbow Surgeons score (ASES), Constant score, University of California at Los Angeles (UCLA) shoulder score preoperatively and at
the last follow-up visit. Range of motion (ROM) was assessed preoperatively, and at the last follow-up visit. In the postoperative
1 year, rotator cuff tendon integrity was assessed by using MRI.

Results: There was no significant difference between groups in the preoperative demographic data. The mean follow-up period
was 13.7 = 3.8 months. CS group showed higher PDQ score (13.6 = 8.1 vs 8.1 = 7.0, p=0.017) and poor ROM in abduction
(p=0.028) and abduction-internal rotation (ABIR) (p=0.025) preoperatively. Significant improvements in functional and pain
scores were observed in both groups at the last follow-up visit. CS group showed a higher VAS score (p=0.010) and poor ASES
score (p=0.014) at the last follow-up. One case of retear was found in the CS group and 5 cases in non-CS group, representing
7% of retear rate for both groups.

Conclusions: 17.4% of patients were found centrally sensitized in patients who received rotator cuff repair. Although significant
improvement was found after rotator cuff repair, preoperative clinical outcomes and both postoperative clinical outcomes and
early ROM gain were poor in CS patients.
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DO CONCOMITANT LONG HEAD OF THE BICEPS LESIONS AFFECT CLINICAL OUTCOMES
AFTER SUPERIOR CAPSULE RECONSTRUCTION USING FASCIA LATA AUTOGRAFTS IN
IRREPARABLE ROTATOR CUFF TEARS?

H. Shimizu ', T. Mihata "%, A. Hasegawa ', A. Uchida ', Y. Noguchi ', M. Neo '
" Osaka Medical and Pharmaceutical University, Takatsuki, JAPAN
2 First Towakai Hospital, Takatsuki, JAPAN

Background: It remains unclear whether lesions of the concomitant long head of the biceps (LHB) should be treated when
we treat patients with irreparable rotator cuff tears (RCTs) by superior capsule reconstruction (SCR). We aimed to assess whether
preserved LHB lesions affected clinical outcomes after SCR.

Methods: This retrospective study initially included 108 patients with irreparable RCTs who underwent arthroscopic SCR using
fascia lata autografts. Ten patients with dislocation of the LHB treated by tenotomy or tenodesis were excluded. Consequently,
98 patients (43 women, 55 men; mean age 70.1 years) with irreparable RCTs who underwent arthroscopic SCR using fascia lata
autografts were included in this study. According to Lafosse’s classification, the arthroscopic finding of the LHB was evaluated
intraoperatively and classified into four categories: grade 0, normal; grade 1, minor erosions with 50% loss of tendon sheath;
grade 2, major erosions with 50% loss of tendon sheath; and grade 3, complete rupture. All LHB tendons were preserved. We
compared visual analog scale (VAS) scores for pain, American Shoulder and Elbow Surgeons (ASES) scores, and graft tear rates
among the four groups based on the finding of LHB.

Results: Arthroscopic findings showed 25 shoulders with grade 0 LHB, 20 with grade 1 LHB, 27 with grade 2 LHB, and 26 with
grade 3 LHB. ASES scores significantly improved after SCRin all groups (grade 0, 30.7 to 93.3; grade 1, 34.8 to 92.2; grade 2,
40.1to 94.8; grade 3, 37.9 to 91.4; all P<0.01). VAS scores also significantly improved after SCR in all groups (grade 0, 6.2 to
0.3; grade 1,5.5t0 0.6; grade 2, 5.6 t0 0.2; grade 3, 6.3 t0 0.8; all P<0.01). Postoperative ASES and VAS scores did not differ
significantly among the groups. In addition, there was no significant difference in the graft tear rate among the four groups
(grade 0, 8.0%; grade 1, 10.0%; grade 2, 7.4%; grade 3, 7.7%).

Conclusions: Concomitant LHB lesions without dislocation do not affect clinical and structural outcomes after SCR. The
treatment of LHB lesions without dislocation does not appear to be necessary when we treat patients with irreparable RCTs by
arthroscopic SCR.
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3D RECONSTRUCTION FOR ROTATOR CUFF TEAR. IS THIS THE BEST METHOD FOR
ASSESSMENT AND UNDERSTANDING?

G.A. Stirma ', PS. Belangero ', CV. Andreoli ', A.D.C. Pochini, B. Ejnisman '
"UNIFESP, Joinville, BRAZIL

Background: MRI has become the currentstandard for diagnosis; however, this examination provides atwo-dimensionalimage
with displayed on a monitor, and projected images can lead to difficulties in interpreting anatomy. Prototyping or 3D printing
may provide a solution to this problem. Our hypothesis is that three-dimensional models can improve the understanding and
knowledge of rotator cuff injuries, improve the application of classifications for total tears, the definition of the size and type of
tearand also increase the accuracy of surgical planning. The shape of a rotator cuff tear is an important but understudied feature.

Methods: Prospective single-center study. 3D models for rotator cuff tears will be created. The will analyze preoperative
magnetic resonance imaging in conjunction with three-dimensional reconstruction of each patient's individual models. Data
collected: 2D plane measurement by MRI in coronal and sagittal planes; description of 3D lesion geometry; 3D measurement
in coronal and sagittal planes; arthroscopic classification of rotator cuff injury; arthroscopic measurement in coronal and sagittal
planes.

Results: MRI showed similar values in the sagittal plane before bursectomy, measurements did not agree with arthroscopic
examination after bursectomy compared to 3D, and 3D showed similar values after bursectomy. MRI and 3D showed similar
values in measurement accuracy in the coronal plane compared to measurements before and after bursectomy. By creating
three-dimensional objects, it was possible to analyze new geometries with length, width, and depth of each lesion. These include
the rectangle, the rectangular trapezoid (with two straight angles), the scalene trapezoid (non-parallel sides are not congruent),
the irregular pentagon (five different sides) and the irreqgular hexagon (six different sides).

Conclusions: Three-dimensional models have increased the understanding and knowledge of rotator cuff injuries and have
proven to be a useful tool for diagnosing and interpreting the anatomy of the injury, especially in the sagittal plane. Because
of the new 3D understanding of the pathologic process, new geometric features have been described that are not seen in
conventional 2D MRI. The results of our study suggest that 3D images of the rotator cuff may be an important tool to better
characterize, investigate, and understand rotator cuff injuries.
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Free Papers Session 31: Elbow Fracture

FP.31.02

VALIDATION OF CLASSIFICATION SYSTEMS FOR RADIAL HEAD AND NECK FRACTURES:
POOR INTRA AND INTER-OBSERVER RELIABILITY FOR X-RAY BASED CLASSIFICATION

M. Patel ", D. Epstein ?
" Monash University, RMIT University, Epworth Healthcare, Melbourne, AUSTRALIA
2 Monash University, Epworth Healthcare, VOTOR registry, Melbourne, AUSTRALIA

Background: The Mason classification for radial head fractures is more than 40 years old and the original radiographic
description can be described as imprecise and confusing. Moreover it does not lend itself to guide management options. It
also does not differentiate between head and neck fractures. A new fracture classification system of the proximal radius was
developed which seeks to be more precise. This study tests the validity of the old Mason classification and the new Melbourne
classification based on radiographs. The new classification separated head and neck fractures and introduces a new category of
Tripartite fractures that are associated with high rates of capitellar chondral injuries.

Methods: Classification of 84 radiograph image sets of radial head and neck fractures obtained from a statewide orthopaedic
trauma registry (the Victorian Orthopaedic Trauma Outcomes Registry, VOTOR) was performed by five observers for both the the
Mason and the new Melbourne classification systems. Three rounds of observation were performed at least two weeks apart.
Interobserver and intraobserver reliability were then calculated using the kappa statistic.

Results: The highest interobserver reliability for the Melbourne classification was 0.353 +/- 0.011 (95% Cl 0.331 - 0.375).
The average intraobserver reliability was 0.477.The highest interobserver reliability for the Mason classification was 0.532 +/-
0.022 (95% C1 0.488 - 0.576).The average intraobserver reliability was 0.598.

Conclusions: Both the Mason and new Melbourne classification had poor reliability when based on plain radiographs. The
new classification is better able to describe the full array of proximal radius fracture patterns, particularly when compared to
the commonly used Mason classification, and may better correlate with appropriate management techniques than current
classification systems. However, reliability of the new classification needs to improve before it can be used clinically. Enhanced
imaging techniques, such as computed tomography (CT) with 3D reconstructions, would allow better interpretation of fracture
patterns in future reliability studies and may result in satisfactory reliability of the new classification system.
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FP.31.03
PROXIMAL RADIUS FRACTURES AND ASSOCIATED SOFT TISSUE INJURIES

J. Wanstrém ™2, P. Fischer*, D. Nicolescu ', H. Bjérsson Hallgren ', L. Adolfsson '

" Division of Orthopaedic Surgery, Department of Biomedical and Clinical Sciences, Linkdping University, Linképing, SWEDEN
2 Department of Orthopaedic Surgery, Helsingborg Hospital, Helsingborg, SWEDEN

3 Department of Orthopaedic Surgery, Orebro University Hospital, Karlskoga, SWEDEN

Background: Proximal radius fractures are commonly associated with soft tissue injuries. The aim of this study was to assess
correlation between proximal radius fracture morphology and associated soft tissue injuries around the elbow joint.

Methods: In a prospective case series, 55 patients with a proximal radius fracture were included. Inclusion criteria were
proximal radius fractures in patients over 18 years of age and no other fractures. Patients with concomitant elbow dislocation
were excluded. Fracture morphology was assessed using CT scans. The fractures were categorized as engaging the head or
the collum. Radial head fracture characteristics was further assessed and the radial head articular surface was divided into 4
quadrants, based on the location of the biceps tuberosity, and grouping fracture line patterns based on the afflicted quadrant.
The degree of fracture displacement was measured as articular steps in the radial head or angulation of the collum. Soft tissue
injuries were assessed from magnetic resonance imaging, dividing the soft tissue injuries into lateral (common extensor origin,
lateral collateral and annular ligaments) and medial (common flexor origin and/or medial collateral ligament).

Results: Mean age at time of injury was 45 years (range, 22-84 years), female/male ratio 30/25. Any form of soft tissue injury
was found in 6/7 (86%) radial collum fractures and 30/48 (63%) radial head fractures. Medial soft tissue injury was found in 22
cases and lateral soft tissue injury in 21 cases, of which 12 were concomitant medial and lateral soft tissue injuries. The radial
head fractures displayed 7 different fracture patterns, of which 53% were non-displaced and 91% displaced less than 3 mm. No
correlation was found between prevalence of soft tissue injuries and different articular fracture patterns or degree of fracture
displacement.

Conclusions: Soft tissue injuries are common in association with proximal radius fractures. A higher prevalence was found
associated with collum fractures than with radial head fractures. Other fracture patterns or degree of fracture displacement did
not correlate with soft tissue injury prevalence.
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INTERNAL FIXATION, PARALLEL PLATING AND SELECTIVE SUPRACONDYLAR
SHORTENING FOR DISTAL HUMERUS NONUNIONS: RESULTS OF THE SUPRACONDYLAR
OSTECTOMY AND SHORTENING (SOS) PROCEDURE

M. Nieboer, J. Fitzsimmons ", J. Barlow ', M. Morrey ', J. Sanchez-sotelo ', S. O'Driscoll !
" Mayo Clinic, Rochester, Minnesota, USA

Background: Many distal humerus nonunions are associated with bone loss and rigid internal fixation is difficult to obtain,
especially for low transcondylar nonunions and those with severe intraarticular comminution. This study analyzed the results
of Supracondylar Ostectomy + Shortening(i.e. S.0.S.) procedure for distal humerus nonunions. The goals of this procedure
are to (1)optimize bony contact and compression through re-shaping the nonunited fragments at the supracondylar level with
selective humeral shortening, (2)maximize fixation using parallel-plating, and (3)provide biologic and structural augmentation
with bone graft.

Methods: 28 distal humerus nonunions underwent internal fixation using the S.0.S. procedure at a single Institution. There
were 14 males and 14 females with mean age of 47(range 14-78) years at the time of the S.0.S procedure and an average of 1.7
prior surgeries. Medical records and radiographs were reviewed to determine rates of union, reoperations, complications, and
Mayo Elbow Performance Scores. Patients were also prospectively contacted to update their Mayo Elbow Performance Score and
gather additional information on complications and reoperations. Mean clinical exam follow-up was 17 months, mean clinical
contact follow-up was 19 months, and mean radiographic follow-up was 32 months.

Results: 24 elbows achieved union. Two elbows developed collapse of the articular surface and were converted to a total elbow
arthroplasty (TEA) at 14-months and 18-months. Two patients did not have adequate follow-up to determine union. One elbow
required an additional bone grafting surgery prior to union. There were complications in 10 elbows. Twelve elbows underwent
reoperation. Compared to pre-operative data, there was a significant improvement in post-operative flexion, extension and
pronation (p<0.01). The mean range of motion was 19-degrees of extension, 120-degrees of flexion, 79-degrees of pronation,
and 77-degrees of supination. At most recent follow-up, the Mayo Elbow Performance Score could be calculated for 25 elbows,
with a mean of 80 points (range, 25 to 100 points) and 19 elbows (76%) rated as excellent or good.

Conclusions: Stable fixation and high union rates are possible in distal humerus nonunions with bone loss using a technique
that combines supracondylar humeral shortening, parallel plating, and bone grafting.
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INDICATIONS AND CLINICAL OUTCOMES OF DOUBLE PLATE OSTEOSYNTHESIS
IN PROXIMAL ULNAR FRACTURES: COMPARATIVE STUDY OF TWO PLATING
CONFIGURATIONS

S. Prigent’, J. Orlandi’’, P. Sessa %, B. Battiston ®, E. Dutto 3, A. Colozza *, G. Giannicola '
' Sapienza University of Rome, Rome, ITALY

2San Camillo-Forlanini Hospital, Rome, ITALY

3 CTO Hospital, Turin, ITALY

*Faenza Hospital, Faenza, ITALY

Background: Few studies analyzed indications and results of double-plate osteosynthesis in proximal ulnar fractures(PUF).
The aim of this study is to compare indications and to analyze clinical results of two different double-plate configurations.

Methods: A multicentric-retrospective study was realized on 44 consecutive patients surgically treated with double-plate
osteosynthesis for PUF. Out of 44 cases, 32 (73%) had a PUF associated to complex elbow instability (group 1) whereas 12
(27%) had an isolated olecranon fracture (group I1). In 18 cases a posterior +antero-medial plate configuration was performed
(Configuration 1), while in 26 cases osteosynthesis was achieved through a postero-medial +postero-lateral plate configuration
(configuration II). Treatment of associated lesions was performed according to current therapeutic algorithms. All patients were
encouraged to an early functional rehabilitation. At the last follow-up, a radiological and clinical evaluation was performed using
MEPS,MEPI,p-ASES-e and DASH scores.

Results: Mean follow-up was 31 months(range,6-77). Mean MEPS,DASH and p-ASES-e were respectively 96, 5 and 104,
while MEPI was"excellent"in 38 cases,"good"in 4,"fair"in 1 and“poor”in 1, without significant differences between groups and
configurations, except p-ASES-e and DASH that were inferior in group I. PUF were associated to complex elbow instability in all
patients treated with configuration | and in 14 patients that received configuration II; All patients from group 11(12) were treated
with configuration II. Five complications led to reintervention (3 with configuration I and 2 with configuration I1): 1 symptomatic
partial radial head resection,3 symptomatic posterior plates (one associated to LCL laxity),1 ulnar neuropathy.

Conclusions: Double plate osteosynthesis is mainly indicated in all multifragmentary PUF with a predominant sagittal fracture
plane, where stable fixation should be achieved on both coronal and sagittal planes. In particular, configuration l'is indicated in
fractures where it is necessary to fix both the posterior olecranon region and anterior coronoid fragments or large metaphyseal
antero-medial fragments. Configuration Il is indicated in comminuted fractures of the olecranon where medial and lateral
fragments are identified and fixation should be achieved on the coronal plane. Moreover, configuration Ilis particularly suitable
in all olecranon fractures associated to impaired posterior skin, where posterior plate positioning is contraindicated. With these
indications, satisfactory results can be expected in the majority of cases.
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SLIDING OSTEOTOMY FOR OLECRANON NONUNION TREATMENT

H. Saremi’
" Hamadan university of medical sciences, Hamadan, IRAN, ISLAMIC REP

Background: Nonunion is a rare complication after surgical treatment of olecranon fracture, butindeed it is a devastating one
because of high potentials for elbow stiffness, pain, soft tissue and skin problems and device complaining. To our knowledge
there is no treatment of choice for olecranon nonunion in the literature. We describe a unique New technique by sliding
osteotomy of olecranon and refixation with tension band wiring.

Methods: two patients treated by this technique ,osteotomy is performed in the form of a pyramid in the proximal and distal
parts of the nonunion so that the distal part is at least twice as long as the proximal part then proximal pyramid is removed
and distal pyramid is pulled to proximal so that completely fill the proximal part and cross the non union site .then removed
proximal pyramid is placed in slided vacant part of distal pyramiid ant tension band wiring is fastened over the pyramids

Results: two patients had union of the nonunion site at 3 months post operation.no restriction of ROM detected after union

Conclusions: sliding osteotomy is a new simple and effective method for treating nonunion of olecranon process.
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CAPITELLUM AND TROCHLEA FRACTURES. A SYSTEMATIC REVIEW OF THE LITERATURE

P Sylignakis ", I. Stavrakakis ', G. Magarakis %, Z. Ntontis ', C. Chaniotakis ', A. Alvanos '
"Venizelion General Hospital Department Of Orthopedics And Trauma, Heraklion, GREECE
2 Creta Interclinic Hospitaldepartment Of Orthopedics And TraumA, Heraklion, GREECE

Background: Purpose of this study was to investigate the outcome of capitellum and trochlea fractures through a systematic
review of the contemporary literature. The effect on the outcome, of the posterolateral column comminution and the surgical
approach used for fixation, was also evaluated

Methods: Various databases were searched for capitellum and trochlea fractures and a systematic review was conducted
according to PRISMA guidelines. The minimum one year clinical outcome and the flexion extension arc of these fractures, as well
as the risk of developing degenerative arthritis were evaluated. A fixed effect model was performed to compare the outcome
and range of motion among Dubberley type A and type B fractures as well as between the extended lateral approach and
the posterior transolecranon approach which were performed for Dubberley type B fractures. Furthermore the relative risk of
degenerative arthritis (DA) among type A and type B fractures was also estimated. Chi square test was used to test heterogenity
among studies.

Results: Ten nonrandomized case series were eligible to our inclusion criteria, including 76 patients in total. The fixed overall
Mayo Elbow Performance Score (MEPS) and the Range of Motion (ROM) of the Dubberley type A fractures was 86 and 124
respectively. The fixed overall MEPS and ROM of the Dubberley type B fractures was 84 and 122 0 respectively. Significant
heterogenity was found though between studies regarding MEPS of type B fractures. The fixed overall MEPS and ROM for
fractures treated with an extended lateral approach was 89,4 and 123 0 respectively. The fixed overall MEPS and ROM for
fractures treated with a posterior transolecranon approach was 68,75 and 122 0 respectively. The degenerative arthritis relative
risk (RR) of type B compared to type A fractures was 3,91.

Conclusions: There is no statistically significant difference among type A and type B fractures, in terms of outcome and ROM.
The posterior transolecranon approach leads to a lower MEPS as opposed to the extended lateral approach. High quality studies
comparing directly the outcome of type Aand type B fractures are required, in order for safe conclusions to be extracted.
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TOTAL ELBOW REPLACEMENT VERSUS HEMIARTHROPLASTY IN THE TREATMENT OF
DISTAL HUMERUS FRACTURES: A COMPARATIVE STUDY OF FUNCTIONAL OUTCOMES

S. Nayar', . Mohamed?, A. Prinja "2, A. Rashid 2
"Whittington Health NHS Trust, London, UNITED KINGDOM
2 University College Hospitals NHS Foundation Trust, London, UNITED KINGDO

Background: Managementof intra-articular distal humerus fractures in the elderly remains a challenge with superior outcomes
demonstrated from primary elbow arthroplasty compared to osteosynthesis. Clinical equipoise exists between total elbow
replacement (TER) and hemiarthroplasty (HA). Currently, there are no direct comparisons of these reconstructive techniques.
The purpose of this study was to compare the functional outcomes and re-operation rates of TER and HA in the management of
distal humerus fractures.

Methods: We retrospectively reviewed 14 patients (13 female and 1 male) with a distal humerus fracture who had been
treated with either TER (9 patients) or HA (5 patients) between 2016 and 2021. The mean patient age was 72 years and mean
follow-up was 31 months. Patient-reported outcome measures (PROMS) were used to assess functional outcomes and quality
of life: (1) Mayo Elbow Performance Score (MEPS), (2) Quick-DASH (Q-DASH), (3) Oxford Elbow Score (OES), (4) SF-12 Physical
Component Score (PCS), and (5) EQ-5D. Complications requiring re-operation were recorded for all patients.

Results: Better functional outcomes, physical health status and quality of life were reported following HA compared to TER. The
mean differences were clinically important with all PROMS but only met statistical significance with the MEPS (MEPS: HA 90 +
6 vsTER 67.8 + 20, p=0.0357; Q-DASH: HA25 = 15vs TER 43.9 £ 22, p=0.131; OES: HA41 £ 8 vsTER 31.1 £ 9, p=0.0534;
SF-12 PCS: HA'50.7 = 12 vs TER 37.9 = 11, p=0.0542; EQ-5D: HA 76 + 15 vs TER 64.4 = 17, p=0.228). In the HA group 2
patients required re-operation for heterotopic ossification. In the TER group, 1 patient required re-operation on 3 occasions for
periprosthetic ulna fracture treated with plate fixation complicated by subsequent infection necessitating staged plate removal
and revision of the ulna component.

Conclusions: In the treatment of complex intra-articular distal humerus fractures in the elderly, HA provides better functional
outcomes compared to TER. This data is limited by low patient numbers given the rarity of this injury. A multicentre randomised
controlled trial is warranted to definitively establish best practice.
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FP.32.01

THREE-PART HUMERAL HEAD FRACTURES TREATED WITH A DEFINITE CONSTRUCT OF
BLOCKED THREADED WIRES: 3D FINITE ELEMENT AND PARAMETRIC OPTIMIZATION
ANALYSIS

S.Gumina', V. Candela’
' Sapienza, University of Rome, Rome, ITALY

Background: Mini open reduction and percutaneous fixation of three-part humeral head fracture with blocked threaded
wires has demonstrated functional results similar to locking plates or intramedullary nails but with significantly lower major
complication rate. In the context of three-part humeral head fractures, we performed a parametric optimization through a finite
element analysis of a recently published construct to verify if the encouraging clinical results can be supported by a more
rigorous investigation from a mechanical viewpoint.

Methods: The 3D geometry of a three-part proximal humerus fracture synthetized with a system of blocked threaded wires was
created. Tension/bending/shear and compression load tests were simulated. A parametric optimization analysis was performed
considering four design parameters (height of wire couples; wire material; inter-distance between two wires). Eighteen
simulations were carried out. Additional analyses were performed also considering a varying diameter of the external rod.

Results: Four points where the largest gap occurs, and three points associated with the highest stress concentration were
considered. According to the tension/bending/shear loading, a slight gap increase was observed in two different points (8.494
micr.m; 7.540 micr.m) while a slight decrease was detected along the greater tuberosity fracture line (1.445 micr.m). The
maximum von Mises stress up to 64.4 MPa was achieved in the humeral head. According to the compression loading, the gap
increased along the greater tuberosity fracture line (1.445 micr.m; 7.545micr.m); the maximum von Mises stress attains the
value of 64.42 MPa.

The smallest gap distance (15.37micr.m)and the lowest von Mises stress (51.51 MPa) were obtained in two different alternative
constructs. The diameter of the external rod had no significant effect.

Conclusions: The studied construct is biomechanically valid; it only allows micromovements (one-thousandth of the
characteristic humerus size) that are not able to cause humeral head rotation and translation. Furthermore, the construct
generates acceptable pressure stresses on sensible areas of the fractured humeral head. Compared to the original construct, we
propose to space the pair of horizontal wires for the great tuberosity by at least 1 cm.
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SUBSCAPULARIS CT-SCAN EVALUATION IN PATIENTS WITH PROXIMAL HUMERUS
FRACTURE: REVERSE TOTAL SHOULDER ARTHROPLASTY VERSUS HEMI-ARTHROPLASTY

E. Gaj', S.M. Pagnotta?, N. Criseo ?, A. Maggiori? A. Redler?, A. De Carli?
" Ospedale Israelitico, Roma, ITALY
2 Universita degli studi di Roma Sapienza, Roma, [TALY

Background: Hemiarthroplasty (HA) and Reverse Total Shoulder Arthroplasty (RTSA) are both a reliable treatment option for
complex proximal humerus fractures. While subscapularis tendon role is defined in HA, it plays a controversial role in RTSA; The
purpose of our study was to compare subscapularis trophism in the postoperative period between patients treated with HA or
RTSA.The secondary aim of the study was to investigate whether an association existed between the subscapularis trophism and
the clinical outcomes at the final follow-up.

Methods: Sixty-eight consecutive patients were prospectively enrolled into the study from June 2015 to May 2020. Thirty-six
patients with preexisting or anticipated rotator cuff deficiency or a comminution of the greater tuberosity underwent RTSA and
the remaining thirty-two underwent HA. Shoulder CT scan were performed pre- and postoperatively, and subscapularis muscle
cross-sectional area (SMCSA) and supraspinatus fossa cross-sectional area (SFCSA) were measured in squared millimeters.
SMCSA/SFCSAratio was employed to standardize values for individual anatomical differences between patients. Patient reported
outcomes were completed at the final follow-up: Constant score (CS), Quick Dash, SST, and VAS. Range of Motion (ROM) was
evaluated at the final follow up. Wilcoxon-Mann-Whitney, Chi-square test and Fisher's test for statistical analysis.

Results: RTSA group showed better results in Constant Score, Quick Dash, Simple Shoulder Test compared to HA patients. VAS
score was lower in HA group (Table 1). Statistically significant results were found in RTSA group in internal rotation (IR), external
rotation (ER), abduction, and forward flexion compared to HA patients (Table 2). Twenty (55%) RTSA-patients versus eight (25%)
HA-patients showed a reduction of subscapularis size of >35% (p = 0.01). The loss of subscapularis surface was greater in the
RTSA patients (RTSA-682,5 = 561,32mm2 vs HA-338,5 + 416,25mm?) (p=0.018).

Conclusions: RTSA demonstrated better results compared to HA as a treatment for acute proximal humeral fracture, providing
better ROM and higher degree of patient satisfaction. Postoperative loss in subscapularis size was significantly higher in RTSA
group than HA group. Subscapularis condition seems to show no correlation with functional outcome in RTSA; nonetheless,
repair of the subscapularis tendon could improve other properties not influencing clinical outcomes.
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OUTCOME ANALYSIS FOR INTRAMEDULLARY NAIL FIXATION VERSUS OPEN REDUCTION
INTERNAL FIXATION IN HUMERAL DIAPHYSEAL FRACTURES ABSTRACT

J. Eichinger, K. Oldenburg ', M. Welsh ', J. Goodloe ', R. Friedman '
" Medical University of South Carolina - Department of Orthopaedics and Physical Medicine, Charleston, USA

Background: Openreductioninternalfixation (ORIF)and intramedullary nailfixation (IMN)are the predominantrepair methods
for operative treatment of humeral diaphyseal fractures, however, the optimal method is not fully elucidated. The purpose of this
study was to analyze whether IMN or ORIF humeral diaphyseal surgeries result in a significantly higher prevalence of adverse
outcomes. We additionally sought to evaluate the possible age dependency of adverse outcomes following such procedures.
We hypothesize there is no difference in reoperation rates and complications between IMN and ORIF for humeral diaphyseal
fractures.

Methods: Data collected from 2015-2017 from the Nationwide Readmissions Database was evaluated to compare differences
in the prevalence of six adverse outcomes following IMN and ORIF humeral diaphyseal surgeries: radial nerve palsy, infections,
nonunion, malunion, delayed healing, and revisions. Patients treated for a pathological fracture with either IMN or ORIF were
matched and compared (n= 2,804 pairs). Patients with metastatic cancer were excluded.

Results: Following an ORIF procedure, there was a greater odds of undergoing revision surgery (p = 0.03) or developing at
least one of the complications of interest (p = 0.03) compared to an IMN procedure. In the age-stratified analysis no significant
differences were identified in the prevalence of adverse outcomes between the IMN and ORIF cohorts in the 0-19, 20-39, and
40-59 age groups. Patients who were 60+ had 1.89 times the odds of experiencing at least one complication and 2.04 times
the odds of undergoing a revision after an ORIF procedure versus an IMN procedure (p=0.03 for both).

Conclusions: IMN and ORIF for humeral diaphyseal fractures are comparable in regard to complications and the need for
revision surgery in patients under the age of 60. Meanwhile, patients 60+ years show a statistically significant increase in
the odds of undergoing revision surgery or experiencing complications following an ORIF in comparison to those receiving
IMN. Since IMN appears to be more beneficial to older patients, being 60+ years old should be considered when determining
fracture repair techniques for patients presenting with primary humeral diaphyseal fractures.
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ARTHROSCOPIC TRANSOSSEOUS SUTURE FIXATION OF PROXIMAL HUMERAL
FRACTURES

M. El Shewy ', B. Fleega ?, A. Abdelaziz
" Cairo University Hospital, Cairo, EGYPT
2 As-Salaam International hospital, Cairo, EGYPT

Background: Arthroscopic techniques have proven to be advantageous in the treatment of greater tuberosity and lesser
tuberosity fractures (suture bridging technique) and subcapital humeral fractures (arthroscopic nailing). A new one day surgery
method of arthroscopic reduction and fixation of 2-4 parts proximal humeral fracture using sutures will be presented.

Methods: Over a six-year period, a consecutive series of 33 patients with a specifically defined displaced fracture of the
proximal part of the humerus underwent arthroscopic reduction and transosseous sutures fixation. All fractures were fixed with
arthroscopic transosseous, nonabsorbable, number-2 nonabsorbble sutures. Four patients were lost to follow-up and one died
before the time of follow-up. 28 patients; 19 females (70%) and 9 males (30%) out of 33 treated with this technique between
December 2011 and June 2017 were examined with an average follow up of two and a half years between 12 and 73 months,
20 of them with osteoporosis (62%), the average age was 60 years, between 24 and 90 years. There were 6 cases (21%) of
greater tuberosity two parts fracture, 15 cases (54%) of displaced three parts fracture and 7 cases (25%) of 4 parts displaced
proximal humerus fracture, three of them with head splitting displaced fracture and 4 with detected rotator cuff tear (14%) one
with 2parts, one 3 parts and 2 four parts fracture were also repaired.

Results: according to Neer classification excellent results were present in all cases of the two parts fracture, 8 (53%) of the 3
partsand 2 (29%) of the 4 parts fracture, satisfactory results were in 7 of the 3 parts (47%) and 3 (42%) of the 4 parts (29%) while
unsatisfactory results were present in 2 of the 4 parts (29%). No complications of AVN were present. Malunion was found in 2 of
the 4 parts fracture cases and 3 cases of three parts fracture. Two patients had signs of impingement syndrome.

Conclusions: The clinical and radiographic result strongly encourage using the arthroscopic techniques to treat proximal
humerus fractures without disturbing the blood supply as open technique irrespective to age or osteoporosis without
complications of osteonecrosis or nonunion.
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A NOVEL METHOD OF ACQUIRING HUMERAL ALIGNMENT DURING INTRAMEDULLARY
NAILING

JM. Gutierrez Naranjo ', L.M. Salazar ', V.A. Kanawade ', E.E. Abdel Fatah 2, M. Mahfouz 2, N.W. Brady °, A.K. Dutta’
" UT Health San Antonio, San Antonio, USA

2 University of Tennessee, Tennessee, USA

3 University of New Mexico, Albuquerque, USA

Background: Rotational malalignment during intramedullary nail insertion for humeral shaft fractures is a serious concern.To
date, there are no well-documented and accurate anatomic landmarks to guide surgeons during implant placement to correct
for rotational deformity. This study aims to describe a new method for humeral alignment during intramedullary nail insertion
using the profile of the greater tuberosity and its relation to the transepicondylar axis called the greater tuberosity version angle.

Methods: This study analyzed 506 cadaveric humeri of adult patients. All humeri were CT scanned and used to generate 3D
surface models of the humerus. Next, 3D landmarks were automatically calculated on each 3D bone using custom-written
software in Microsoft Visual C++.The anatomical landmarks analyzed were the transepicondylar axis, the humerus anatomical
axis, and the perpendicular axis of the greater tuberosity. Lastly, the angle between the transepicondylar axis and the greater
tuberosity axis was calculated and defined as the greater tuberosity version angle.

Results: The value of GTVAwas 20.9 degrees = 4.7 with a 95% confidence interval between (21.3 and 20.5). Results of ANOVA
revealed that females had a statistically significant larger angle of 21.95 degrees + 4.49 compared to males, which were found
to be 20.49 degrees = 4.8 (p=0.001).

Conclusions: The GTVA is an accurate and reliable method for recreating the anatomic alignment of the humerus during
intramedullary nail insertion. We believe reproducing this angle will help mitigate the complications associated with malrotation
of the humerus following IMN.
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LIMITED INCISION PLATING OF MIDSHAFT CLAVICLE FRACTURES - A CASE SERIES OF
820 PATIENTS

H. Faulkner, D. Hermans 2, D. Duckworth ?
" University of New South Wales, Faculty of Medicine, Sydney, AUSTRALIA
2 Specialty Orthopaedics Upper Limb Surgery Research Foundation, Sydney, AUSTRALIA

Background: Recent literature supports a trend towards operative management of displaced midshaft clavicle fractures. The
traditional surgical approach to the clavicle involves a large, approximately 10cm incision that is not infrequently associated with
irritation, poor cosmesis and anterior chest wall numbness. This paper describes a novel limited incision approach to clavicle
plating and reports long-term functional and radiographic outcomes for a large cohort of operative midshaft clavicle fractures.

Methods: A prospectively maintained database was used to identify 820 patients who underwent surgical treatment for acute
midshaft clavicle fractures. All operations were performed using a minimally invasive, 3-5cm incision to expose, reduce and
plate the fracture, with retractors used to lever the skin and allow lateral and medial drilling. Clinical and radiographic follow up
included measurement of the Disabilities of the Shoulder, Hand and Arm (DASH) score, patient-reported questioners and serial
X-rays until union.

Results: The cohort included 820 acute fractures. The mean DASH score at last follow up was 0.9 (range 0 - 46.7). Full range of
shoulder movement was achieved in a mean time of 6.2 weeks (range 1- 52 weeks). The mean time to union was 10.6 weeks
(range 4 - 61 weeks) and the non-union rate was 0.24%, in all cases due to infection. Deep and superficial infections occurred
in 5(0.61%) and 13 (1.6%) of cases, respectively. Significant peri-clavicular numbness and plate irritation were rare (1.3% and
2.8%, respectively) and 93.7% of patients felt that their shoulder was 'normal’ with a mean follow up duration of 19.3 months
(range 39 days - 79.6 months).

Conclusions: In this large cohort with long-term follow up, a limited incision approach for plating of midshaft clavicle fractures
achieved good functional and radiographic outcomes with a low complication rate comparable to the reported rate for standard
incision techniques.
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RESORPTION OF THETUBEROSITIES DOES NOTINFLUENCETHE FUNCTIONALOUTCOMES
AFTER RSA IN THE TREATMENT OF PROXIMAL HUMERAL FRACTURES. A RANDOMIZED
CONTROLLED TRIAL. RESULTS AT 3 YEARS OF FOLLOW-UP

A. Hachem ", X. Rius ", E. Alcantara ', K. Bascones?, J.L. Aqullo
"Hospital Universitari De Bellvitge, Barcelona, SPAIN
2 Hospital Asepeyo Sant Cugat, Barcelona, SPAIN

Background: The main objetive of this study was to evaluate the influence of the resorption of the tuberosities in the functional
outcomes of proximal humerus fractures (PHF) treated with reverse shoulder arthroplasty (RSA).

Methods: A prospective, randomized, blinded, therapeutic clinical trial was carried out. Inclusion and exclusion criteria were
approved by the ethical committee. Minimum follow-up

was 3 years. 78 patients were randomized with uncemented stem RSA into two groups: "Anatomic Concept” (AC) with 135° +
4mm lateralized glenosphere, and “Grammont Concept” (GC) with 155° +2.5 mm distalized sphere. Evaluation was performed
by 3 independent investigators, two shoulder surgeons for radiological results and one rehabilitation doctor, blinded regarding
the stem type: for the functional results at 12, 24, and 36 months. Constant score, Q-Dash, VAS, and ROM were evaluated and
compared in the cases for resorption (R) or not (NR) of the tuberosities. Likewise, the functional results were evaluated according
to the resorption and the type of groups.

Results: The mean age was 75.4 +/- 5.9.The consolidation rate at 12 months was complete in 81.7% (p <.016).

The full resorption of the tuberosities was 16,6% (13 cases, p <.05). Tuberosities resorption was associated with previous
fragmentation, minimal contact after surgery, or both (p <.001). The mean external rotation was 25,4° (NR) and 7,31° (R)
(p<.002).As a result of the randomization of all fragmented tuberosities, 13 PHFs with resorption were allocated
asymmetrically into 2 groups: GC (3) and AC (10). The mean external rotation in AC was +13,5° and GC -13.33° (p<.05). No
statistically significant differences in terms of flexion or internal rotation were found. No stem loosening or dislocation was
detected, and one case of infection in 3y follow-up was detected.

Conclusions: RSA for PHF has good clinical outcomes with consistent radiological fixation at 3 years. Complete resorption of
tuberosities can compromise external rotation. However, our study suggests the loss of ER can be reduced by using RSA with
anatomical concept stem.
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ASSOCIATION BETWEEN HUMERAL HEAD BONE DEFECTS AND HUMERAL HEAD
ANGULATION IN PROXIMAL HUMERUS FRACTURE

JJu',M.Ma',Y.zZhang ', Z.Ding ', J. Chen'’
" Peking University People’s Hospital, Beijing, CHINA

Background: The humeral head angulation in proximal humerus fracture (PHF) was variable. The medial calcar played an
important role in maintaining humeral head position, while the contribution of humeral head bone mass was insufficiently
analyzed. We aimed to explore the association between humeral head bone defects and head angulation in PHFs.

Methods: We used the reconstruction function in the Mimics software to obtain the three dimensional fracture models, and
used certain bony landmarks to define the calcar and humeral head zone. Boolean subtraction was used to calculate the volume
of head bone defects. The Fisher tests were used to verify the statistical differences in calcar fracture incidence between groups.
The ANOVA tests were used to test whether the differences in percentage of bone defects between groups were significant or
not.

Results: The cohort was composed of four Neer two part, 57 Neer three part and 43 Neer four part PHFs with 69 (66.3%)
females and a mean age of 64.7 years. The cohort had 60 (74.1%) varus, 21 (25.9%) valgus and 23 (22.1%) neutral type PHFs.
The mean percentage of humeral head bone defects was 38.5+17.8 in varus, 36.3%15.7 in valgus, and 30.1+10.6 in neutral
type PHFs. The difference between the varus and neutral groups was significant (P=0.035). Further, we analyzed the humeral
head bone defects among patients over 65 years old, the mean percentage of humeral head bone defects was 42.7+16.4
in varus (27 cases), 34.8+14.5 in valgus (13 cases), and 28.1+11.8 in neutral type PHFs. Six (10.0%) varus displaced PHFs
were not concomitant with calcar fracture, and the mean percentage of humeral head bone defects was 29.3% in these PHFs.
Compared to 39.6% in those with calcar fractures, the difference was not statistically significant (P=0.18).

Conclusions: Varus displacement could occur in the PHFs with intact calcar, and they all had humerus head bone defects to
some degree. Varus deformity was not only associated with calcar fracture , but also with humerus head bone defects. Head bone
defects could also be seen in the neutral type PHFs, and the defects were more prominentin the varus displaced PHFs compared
to the neutral type.

255



Free Papers Session 33: Shoulder Arthroplasty

FP.33.01

MEDIUM-TERM RESULTS OF STEMLESS, SHORT AND CONVENTIONAL STEM HUMERAL
COMPONENTS IN ANATOMIC TOTAL SHOULDER ARTHROPLASTY: A NEW ZEALAND
JOINT REGISTRY STUDY

Y.Zhou', C. Frampton 2, M. Hirner
"Whangarei Hospital - Department of Orthopaedic Surgery, Whangarei, NEW ZEALAND
2 New Zealand Joint Registry, Christchurch, NEW ZEALAND

Background: The purpose of this study was to compare the medium-term results for anatomic total shoulder arthroplasty by
humeral component stem length. We hypothesise that the newer stemless implants may have comparable results to stemmed
implants.

Methods: The 12 most used anatomic total shoulder arthroplasty implants on the New Zealand Joint Registry were included in
the study. Implants were categorised by stem length; conventional, short, and stemless. The primary outcome was revision up to
7 years post-surgery. Secondary outcomes included revision cause, implant survival and early functional outcomes as evaluated
by the Oxford Shoulder Score. Analysis was stratified by age and surgeon volume to control for potential confounding.

Results: 3952 patients (conventional; 3114, short; 360, stemless 478) were included in the study. No significant difference in
revision rate per 100 component years was found between stemless and stemmed implants (revision rate per 100 component
years: conventional 1.01[CI95: 0.89 - 1.14], short 0.54 [CI95: 0.25 - 1.03], stemless 0.99 [CI95: 0.51 - 1.74]). This finding was
irrespective of patient age or surgeon volume. There were no cases of humeral loosening up to 7 years follow-up and no cases of
intra-operative humeral fracture in the stemless group. Functional outcomes at 6 months post-surgery suggested slightly better
outcomes in the stemless group compared with the conventional stem group (mean Oxford Shoulder Score: conventional 39.4;
stemless 40.7; P value = 0.023).

Conclusions: The medium-term survival of stemless implants for anatomic total shoulder arthroplasty appears comparable
to short and conventional stemmed implants. Further follow up is required to understand the long-term survivorship and
functional outcomes between the groups.
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REVISION OF FAILED REVERSE TOTAL SHOULDER ARTHROPLASTY WITH REVERSE:
SHORT-TERM CLINICAL OUTCOMES

B. Zmistowski', J. Olson ', C. Granger ", J.R. Hill ", A. Aleem ", J. Keener’
"Washington University, St Louis, Mo, USA

Background: The prevalence of failed reverse total shoulder arthroplasty (rTSA) is increasing. This can often present a
challenging clinical situation with substantial bone loss and limited reconstruction options. This study reports a single tertiary
referral center's experience with revision of failed rTSA managed with revision rTSA of non-modular components.

Methods: Following the local institutional review board's approval, all revision arthroplasty cases performed at our institution
between 2012 and 2020 were reviewed. Cases in which rTSA was revised to a new rTSA construct with revision of at least one
bone-fixed implant (humeral stem and/or baseplate) with a minimum two-year follow-up were identified. Characteristics of
revision cases—including indications, bony stock, revised components, and use of bone graft-were collected. All patients were
contacted for patient-reported outcome measures at a minimum of two-years following surgery. In addition, the incidence and
indication for any reoperation following revision was determined.

Results: Thirty patients with an average age of 66 years (range: 46-82) with 12 (40%; 12/30) males met inclusion criteria and
had a mean follow-up of 4.2 years (range: 2-8). The most common indication for revision rTSA included humeral component
loosening (33%; 10/30), baseplate loosening (23%; 7/30), and instability (23%; 7/30). Pre-revision work-up for infection
demonstrated no cases of periprosthetic shoulder infection. Eleven cases had massive bone loss—four treated with humeral
allograft prosthetic composite, four with glenoid bone grafting, and three with VRS. In total, 9 cases (30%; 9/30) required re-
operation at mean of 13 months (range: 1-44) for instability (4), humeral loosening (2), infection (1), baseplate loosening (1), or
periprosthetic fracture (1). The re-operation rate for patients with revised baseplates only, humerus only, or combined was 23%
(3/13),28%(5/18), and 27% (3/11), respectively. Overall, VAS pain improved from 6.5 pre-operatively to 2.0 (p<0.001) and the
ASES score improved from 30.7 to 67.5 (p<0.001). However, post-operative SANE score averaged only 51.2% (range: 2-100).

Conclusions: This study demonstrates that failed reverse TSA can be salvaged with a revision reverse TSA. However, patient
expectations for functional improvements should be tempered and a high re-operation rate should be expected.
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HOW TO CHOOSE THE BEST LATERALIZATION AND DISTALIZATION OF THE REVERSE
SHOULDER ARTHROPLASTY TO OPTIMIZE THE CLINICAL OUTCOME IN CUFF TEAR
ARTHROPATHY? A RETROSPECTIVE STUDY

P Valenti’, E. Kazum ", F. Zampeli *
" Paris Shoulder Unit Institut de la main, Clinique Bizet, Paris, FRANCE
2 Hand-Upper Limb-Microsurgery Department, General Hospital KAT, Athens, GREECE

Background: Many factors such as the status of the deltoid (weak, strong), the status of the rotator cuff, scapulothoracic joint
mobility, and stiffness influence the functional outcome of reverse shoulder arthroplasty (RSA). The design of the glenoid and
humeral components can modify the degree of lateralization and distalization of the prosthesis and the final outcome. The
purpose of this retrospective monocentric study is to investigate the best combination in terms of lateralization and distalization
to optimize the outcome of RSA for cuff tear arthropathy (CTA) with a functional deltoid.

Methods: Sixty-six consecutive RSAs implanted between 2014-2018 for CTA with a functional deltoid were retrospectively
analysed in terms of lateralization and distalization by using the “lateralization shoulder angle” (LSA) and the "distalization
shoulder angle” (DSA) according to Barth et al. The measurements were done on standard radiographs by 3 independant
surgeons at 2 different times. Revision cases, RSA combined with tendon transfer and RSA with functional cuff in glenoid B2
or C were excluded. In all cases the same prosthesis with a possibility to modify the lateralization and the distalization in both
components was used. At minimum 2 years follow-up, the range of motion, Constant score, VAS score for pain and subjective
shoulder value (SSV) were recorded.

Results: Patients with active forward elevation (FE) >150° and active external rotation (ER)>21°, displayed LSA angle 70-90°
and DSA angle 41°-55°. If the lateralization (LSA) is more than 90°, the active FE decreases and the Constant score, SSV and
VAS significantly deteriorate (p< .001). If the distalization (DSA) is more than 55° or less than 41° active FE and ER decrease
significantly (p< .001). Difficulties to reduce the prosthesis were faced intraoperatively in cases that these latter values of DSA
and LSA were followed as obtained during the preoperative planning particularly in small patient, soft tissue contracture and
stiffness.

Conclusions: The pre-operative measurement of the LSAand DSA angles could represent a helpful tool to optimize the clinical
outcomes of an adaptable RSA in CTA with a functional deltoid and a complete passive range of motion.
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MACHINE LEARNING ALGORITHMS FOR PREDICTION OF OUTCOMES OF SHOULDER
ARTHROPLASTY: A SYSTEMATIC REVIEW

A. Elgebaly?, K. Mitsiou ', Z_Shahid ", K. Bomee ', A-A. Khoriati ', R. Hassan 2, M. Imam ', A.A. Narvani '
" Ashford and St Peters NHS Foundation Trust, Chertsey, UNITED KINGDOM
2 Smart Health Centre, University of East London, London, UNITED KINGDOM

Background: The use of machine learning (ML) algorithms in disease classification and outcomes prediction is growing. ML
techniques can represent valuable tools for informed decision-making through several prediction models. In the setting of
shoulder arthroplasty, recent reports showed that ML predictive models can accurately predict postoperative and functional
outcomes, which can help stratify patients according to their preoperative characteristics. In this systematic review, we aimed to
assess the utility of ML models in predicting the clinical outcomes after shoulder arthroplasty.

Methods: We searched PubMed, Scopus, Embase, and Cochrane databases of the diagnostic accuracy studies assessing the
predictive value of ML models in patients undergoing shoulder arthroplasty from January 2010 to May 2022. The diagnostic
accuracy measures were extracted in the form of the area under the curve (AUC).

Results: The present systematic review retrieved four studies assessing patients who underwent either anatomic total shoulder
arthroplasty (n = 4895 patients) or reverse total shoulder arthroplasty (n = 10618 patients). All included studies used extreme
gradientboosting (XGBoost) and linear regression to develop the MLmodels. Besides, the Wide and Deep technique was used in
one study. The included studies utilised a full range of baseline variables to build the predictive models. In addition, two studies
developed abstracted models by omitting preoperative functional scores and morphological features. The following outcomes
were assessed: American Shoulder and Elbow Surgeons, pain scores, internal rotation score, and postoperative complications.
The full XGBoost models showed high accuracy in predicting ASES (77-94%), Internal rotation score (85-90%), postoperative
complications (68.1%), and patient-reported outcome measures.

Conclusions: In conclusion, ML models accurately predicted functional outcomes 2-3 years after shoulder arthroplasty. Both
full and abstracted models achieved high accuracy in the prediction of global functional scores, pain scores, and rotation.
Nonetheless, the current literature also suggests full ML models have higher accuracy than abstracted models in predicting
clinical outcomes. Such findings highlight that implementing ML models in clinical evaluation and preoperative decision-
making can help stratify the risk of patients with poor outcomes after shoulder arthroplasty.
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RADIOLOGICAL IMPACT ON BONE DENSITY OF SURGICAL DELAYS FOR PATIENTS
AWAITING FOR AN ELECTIVE SHOULDER ARTHROPLASTY SURGERY

Y.Tran" EM. Sandman "2, D.M. Rouleau "2
" Université de Montréal, Montreal, CANADA
2 Hopital Sacré Coeur de Montréal, Montreal, CANADA

Background: The purpose of this study is to compare shoulder CT images of patients at the time of their inclusion on the
waiting list for a shoulder arthroplasty surgery and after at least one year of delay, to determine whether surgical delay could
cause radiological deterioration significant enough that it could impair patient outcomes. The hypothesis is that humeral head
and glenoid bone densities would be lower on the follow-up scan.

Methods: A retrospective review of surgical waiting lists identified patients awaiting shoulder arthroplasty surgery (anatomic
or reverse). Patients underwent control shoulder scan at 1-year interval following inclusion on the surgical waiting list. Data from
both scans were subjected to comparative statistical analysis.

Results: Twenty-seven patients were enrolled (7 men, 20 women; mean age 66.89 years). Common indication for arthroplasty
included osteoarthritis (40.74%), rotator cuff arthropathy (22.22%), rheumatoid arthritis (18.52%) and osteoarthritis secondary
toinstability(11.11%).Thirteen patients (48,15%) were consented for anatomictotal shoulderarthroplasty, 14 patients (51,85%)
were consented for a reverse total shoulder arthroplasty. Bone density values of the humeral head were significantly lower
on control CT in all three planes (p<0.001). Bone density values for the subchondral glenoid were also statistically lower on
control CT(p<0.001). Subchondral glenoid bone density was also significantly lower on control CT(p=0.036). When comparing
patients' diagnosis, the patients diagnosed with rotator cuff arthropathy and rheumatoid arthritis did not have significantly
different bone density at the glenoid and humeral head, in contrast with patients diagnosed with primary osteoarthritis.

Conclusions: The results demonstrate that at one year after inclusion on a waiting list, patients have significantly lower bone
density values at the humeral head and glenoid. These results could be attributable to non-usage and could potentially results
in surgeries at higher risk of complications. Patients suffering from osteoarthritis are at the greatest risk of having a significant
decrease in bone density at 1yearwhen compared to other diagnosis. Further studies will be needed to serially assess radiological
deterioration and to correlate surgical delay to radiological and functional post-operative outcomes.
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BILATERAL TSA OUTCOMES IN PATIENTS THAT UNDERWENT BILATERAL ANATOMIC
VERSUS ANATOMIC AND REVERSE TOTAL SHOULDER ARTHROPLASTY FOR PRIMARY
OSTEOARTHRITIS WITH INTACT ROTATOR CUFF

LM. Turnbull ", K. Hao ?, B. Schoch 3, J. Wright ", T. Wright ', T. Vasilopoulos *, A. Struk , K. Farmer ', J.J. King '
" Department of Orthopaedic Surgery and Sports Medicine, Gainesville, USA

2 College of Medicine, University of Florida, Gainesville, USA

3 Department of Orthopaedic Surgery, Mayo Clinic, Jacksonville, USA

* Department of Anesthesiology, University of Florida, Gainesville, USA

Background: Total shoulder arthroplasty (TSA) for primary osteoarthritis has exponentially grown with bilateral anatomic and/
or reverse TSA (aTSA or rTSA) similarly increasing. We aimed to compare outcomes in patients that underwent aTSA/aTSA versus
aTSA/ITSA for primary osteoarthritis with an intact rotator cuff.

Methods: A single-institution prospectively-collected shoulder arthroplasty database was reviewed. Patients undergoing
bilateral TSA with a primary aTSA and subsequent aTSA or rTSA since January 2000 for primary osteoarthritis with an intact
rotator cuff and with minimum 2-year follow-up on both shoulders were identified. Outcomes scores (SPADI, SST, ASES, UCLA,
Constant), active range of motion (abduction, forward elevation [FE], external and internal rotation [ER and IR]), and shoulder
strength (ER and FE) were evaluated. Clinically-relevant benchmarks were adopted from prior literature and included minimal
clinically important difference (MCID), substantial clinical benefit (SCB), and patient acceptable symptomatic state (PASS).
Incidence of surgical complications and revision rates were examined.

Results: Of the 73 bilateral TSA patients with intact rotator cuff, 62(85%) underwent aTSA/aTSA and 11(15%) underwent aTSA/
rTSA. Attime of 2nd TSA, patients undergoing aTSA/ITSAwere older (72.5+4.9 vs.67.1+7.0,P=0.005). Overall, 44% were female
and 14% had prior surgery (P>0.05 between groups); patients who underwent aTSA/fTSA more commonly had inflammatory
arthritis (46% vs. 10%,P=0.009). Mean time to 2nd TSA was shorter for aTSA/aTSA (2.2+2.6 vs. 4.8+3.3 years,P=0.031).
Postoperative outcomes were similar after 1st aTSAs between groups with similar proportions achieving the MCID, SCB, and
PASS (All P>0.05). Comparing 2nd TSAs, aTSA/aTSA had greater improvement in ER (21£27° vs. 3£18°,P=0.016) and a higher
proportion of patients achieving the MCID (80% vs. 46%,P=0.029) and SCB (65% vs. 28%,P=0.042) for SPADI. Rates of surgical
complications and revision were similar.

Conclusions: Patients with osteoarthritis and an intact rotator cuff have excellent clinical outcomes after either aTSA/aTSA or
aTSA/ITSA, with a shorter time between surgeriesin aTSA/aTSA. Patients with bilateral aTSA had significantly greaterimprovement
in ER and greater improvement in pain after 2nd TSA.
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GLENOID LATERALIZATION IN REVERSE SHOULDER ARTHROPLASTY: METAL VERSUS
BONY OFFSET IN DIFFERENT IMPLANT DESIGNS

I Wittmann ', B.C. Werner?, P. Denard *, P. Raiss ?

' Department for Orthopedic and Trauma Surgery, LMU University Hospital; Department for Shoulder Surgery, OCM Clinic,
Munich, GERMANY

2 Department for Shoulder Surgery, OCM Clinic, Munich, GERMANY

3 Department of Orthopaedic Surgery, University of Virginia, Charlottesville, USA

*Oregon Shoulder Institute, Southern Oregon Orthopedics, Medford, USA

Background: Bony (BIO) or metal (MIO) increased offset on the glenoid in RSA reduces scapular notching, increases range of
motion and reduces the risk of postoperative instability. Good results have been published for both techniques. The aim of this
retrospective multicentre study was to compare the short-term clinical and radiologic outcome of both techniques in RSA by
comparing two different implant designs. We hypothesized that there was no difference between both groups.erence between
both groups.

Methods: 62 BIO- and 114 MIO-RSA cases with a mean follow up of 29,7+6,0m (range 24-49m) for BIO-RSAand 24,0+1,1m
(range 22-28m) for MIO-RSA were included. All BIO-RSA cases underwent surgery in one specialized shoulder centre. All MIO-
RSA cases were listed in a multicentric prospective database. For BIO-RSA cases the Ascend Flex system (Stryker) was used
and the Apex system (Arthrex) was implanted in MIO-RSA cases. Radiologic imaging were evaluated for scapular notching and
lateralization (lateralization indices, lateralization-/ distalization angle) were assessed according to Erickson et al. Baseline and
follow-up Constant score (CS) and range of motion (ROM) were analysed for differences between both groups.

Results: Scapular notching was present in 7.0% of MIO-RSA and in 8.1% of BIO-RSA cases (p=0.801). The lateralization
angle (MI0-RSA:88.0°, SD+10.0; BIO-RSA:84.3°, SD+10.0; p=0.020) and distalization angle (MIO-RSA:45°, SD+9.2; BIO-
RSA: 49.2°, SD=9.6; p=0,005) differed significantly. At baseline, mean CS was higher in the MIO-RSA group (p<0.001) and
significantly increased to 67.3+12.5P (MIO-RSA) and 69.5+12.3P (BIO-RSA) without significant difference at follow-up. ROM
increased in both groups significantly compared to baseline with a higher forward flexion and external rotation in the BIO-RSA
cohort (p<0.021).

Conclusions: Both methods provide comparable short-term results with a similar increase in shoulder function and significant
deviations of the lateralization and distalization angle were noted between both implants. The presence of scapular notching
was low and was not influenced by the applied method. Each method has its own advantages as eccentric bone defects can
be addressed by a shaped bone graft while a metaglene with incorporated lateralisation eliminates the risk for malunion or
resorption. Follow-up studies are necessary to evaluate the long-term outcome and monitor subsequent differences in shoulder
function and complications.
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FP.34.01

ARTIFICIAL INTELLIGENCE AUTOMATED ANALYSIS OF SCAPULA DYNAMICS USING
DYNAMIC DIGITAL RADIOGRAPHY: A VALIDATION AND RELIABILITY STUDY

H.Zaamin", S. Khawaja ', A. Karzon ', H. Cooke ', J. Sabol ', T. Yamamura , A. Xiao ', M. Gottschalk ', E. Wagner '
" Emory University, Atlanta, USA
2 Konica Minolta, Tokyo, JAPAN

Background: Dynamic Digital Radiography (DDR) is a novel technique that uses pulsed low-dose radiographs during joint
motion. In the shoulder, it allows dynamic non-invasive examination of glenohumeral and scapula kinematics with shoulder
abduction and can diagnose shoulder pathology by discerning changes in the interplay between scapulothoracic and
glenohumeral joint motion. Manual measurement is the current gold standard to calculate the scapulohumeral rhythm (SHR),
however this process is time consuming and limits its utility in a clinical setting. The purpose of this study was to assess the
reliability of an artificial intelligence (Al) automated image analysis software by comparing it to manual measurements across a
range of shoulder pathologies, which could facilitate automated image analysis and diagnostics.

Methods: Using a standardized acquisition protocol, dynamic digital radiography (15 frames/second) was prospectively
performed on 73 shoulders (40 right sided, mean age 57.9, 47% female) including normal controls (23 shoulders) and those
diagnosed with rotator cuff tears (41 shoulders) and adhesive capsulitis (9 shoulders) based on clinical examination and MRI
evaluation. Shoulders with implanted hardware and patients <18 years old were excluded. Manual measurements of the angle
between the humerus and the midline and the medial border of the scapula and midline were taken by two trained readers at 30,
60, and 90 degrees of shoulder abduction to calculate the SHR between 30-60, 60-90 and 30-90. An algorithm using computer
vision and supervised machine learning was developed and trained on 447 images. Corresponding software measurements
were compared using descriptive statistics and intra-class correlations (ICC) using a two-way random effects model.

Results: The total number of paired measurements was 219. Excellent inter-rater reliability (ICC 0.87 (95% confidence interval
0.75 - 0.93)) was found in the manual measurements. Moderate reliability (ICC 0.58 (95% confidence interval 0.4-0.71)) was
found between the manual and Al measurements of SHR.

Conclusions: The automated image analysis algorithm shows proof of concept, and early promise but requires further
training before it can reliably replace manual measurement of SHR and scapular kinematic analysis. Further enhancement
could facilitate rapid measurement and efficient integration of SHR measurement into a clinical workflow for improved analysis
and diagnostics.
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PARSONAGE TURNER SYNDROME CAN BE TREATED SURGICALLY TODAY

M. Vastaméki '
' Research Institute Orton, Helsinki, FINLAND

Background: Parsonage Turner syndrome (PTS) is a rare but serious condition characterized by spontaneous paresis of the
upper extremity. Recent literature reports less optimistic outcome than assumed, with persistent functional impairment in more
than half of the patients at two years follow-up. Typical nerves affected around the shoulder region are N.thoracicus longus,
N.suprascapularis, N.axillaris, and N. accessories. Shoulder surgeons encounter these patients. It is good for them to know that
the starting point of these palsies can often be clarified with new modern research methods so well that it is possible to treat
these cases successfully with targeted microsurgery. Ultrasound using modern, high-frequency probes and image processing
provides excellent visualization of the peripheral nerve, with good spatial resolution. Ultrasound has the further advantage of
being able to assess the entire nerve course in real time. Peripheral nerve compression results in nerve enlargement proximal /
or distal to the entrapment site on cross-sectional imaging and can appear as an hourglass configuration on longitudinal views.
High resolution MRI of the nerve enables direct imaging of the nerves by optimizing the selectivity for the nerves’ own water
content, resulting in a detailed image of the nerve.

Methods: The author has conservatively treated some 500-600 nerve lesions around the shoulder, e.g. about 300 serratus
palsies and 100 Parsonage Turner syndrome, and operatively some 300-400, e.g. 100 suprascapular nerve compressions and
50 accessory palsies.

Results: Some of my operated patients, e.g. compressions of the suprascapular nerve did notimprove. Now it has become clear
to me in recent years that a significant part of those patients most likely had PTS, i.e. hour-glass constrictions. I had operated on
the patients in a completely wrong place, like Vigasio and Marcoccio in ltaly proved a few years ago.

Conclusions: Parsonage Turner syndrome, which manifests itself as severe pain and paralytic symptoms in the shoulder
region and upper limb that begin without an obvious reason, can now often be cured by microsurgical nerve surgery. Modern
imaging methods help to find the part of the nerve that requires surgery. These patients should be referred to hand surgeons
experienced in surgical treatment of peripheral nerves.
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PROFILE AND LEARNING CURVE OF BRAZILIAN SURGEONS REGARDING SHOULDER
ARTHROSCOPIC PROCEDURES

G. Vieira Lima', P Belangero, B.Terra ', |. Pozzi ", M. Krause ', R. Fuchs ', M. Teixeira’, L. Jacques ', S. Reginaldo ", L. Vieira ", R. Zan '
' CET- Sociedade Brasileira de cirurgia de ombro e cotovelo - SBCOC, Sao Paulo, BRAZIL

Background: Shoulder arthroscopy procedure is already well established and offers several advantages.

How many operative cases are needed for a surgeon to become an expert in performing shoulder arthroscopy?

The main objective of this study is establishing the number of operative cases is necessary for an orthopedist specializing in
shoulder surgery to become safe in performing shoulder arthroscopy. We will seek to present the first steps in establishing a
learning curve for shoulder arthroscopy among Brazilian surgeons, as well as to evaluate the best learning and training tools.

Methods: This is a cross-sectional prospective study using a structured online questionnaire for data collection.

The questionnaire is divided into 3 sections. The initial section deals with participant demographic information. The second part
of the questionnaire will provide specific definitions for the skill levels in shoulder arthroscopy (beginners, safe, competent,
proficient or experts) in which the participant must qualify and quantify the number of surgeries performed for each level and
the third part addresses the training methods in shoulder arthroscopy.

Results: 257 participants. Time of shoulder experience was more prevalent in the range of more than 15 years of shoulder
experience.The proficientlevel in shoulderarthroscopy was the most prevalent with 55.8% of participants and the most prevalent
number of annual arthroscopies was the range of 51 to 99 total surgeries. When assessing the number of arthroscopies per
skill level, everyone agreed that a total number of arthroscopies greater than 500 is necessary for the specialist level. To obtain
safety, most interviewees believe that 31 to 50 arthroscopies are necessary. According to the best evaluated methodologies
were: acting as a main surgeon and cadaver training.

Conclusions: Overall, surgeons felt it would take 31 to 50 cases to become a safe surgeon and over 500 cases to reach expert-
level. Participation as main surgeon and cadaver training are the most valued between all participants. We hope that this study
serves as a framework for the clinical validation of the shoulder arthroscopy learning curve among Brazilian surgeons and allows
for the optimization of training methodologies.
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A SURVEY OF THE STATUS OF COMMUNICATION BETWEEN PHYSIOTHERAPISTS AND
ORTHOPEDIC SURGEONS FOLLOWING ROTATOR CUFF REPAIR IN EGYPT

A.Torayah’
' Global Orthopedic Clinic, Cairo, EGYPT

Background: Rotator cuff Repair (RCR) is one of the sensitive operations that requires a good surgical technique, skillful
surgeon, and a guided rehabilitation program. Despite the advance technology and surgical techniques as well as the availability
of rehabilitation guidelines in the literature, there is still increase in the re-tears rate. One of the important factors in treatment
of patients with RCR is communication between Physiotherapists (PTs) and orthopedic surgeons.

Methods: we hypothesized that there is insufficient communication between PTs and orthopedic surgeons and PTs don't
receive enough information about the operation. The aim also is to measure how frequently do orthopedic surgeons and PTs
communicate and by what method, and their opinions on the cause of retears, patient education methods and, accessibility to
each other. We targeted 47 orthopedic surgeons and 115 PTs in Egypt and conducted 2 online versions of survey one for PTs and
one for orthopedic surgeons.

Results: 29.55% of surgeons usually communicate with PTs but only 22.22% of PTs usually communicate with surgeons, and
the frequency of communication was 60% of surgeons communicate with PTwhen the rehabilitation is too slow or too rapid, or
something adverse happens to the patient. 68.89% of PTs communicate with Surgeons when patient progress is slow or when
something adverse happens to the patient. 53.92% of PTs don't receive enough information, 33.33% sometimes receive such
information.

Conclusions: There is insufficient communication between PTs and orthopedic surgeons, the frequency of communication
is low and depends only when something adverse happens to the patient or when the progress is too slow, and the PTs don't
receive enough information such as tissue quality, technique of the operation and shape of the tears from the surgeon.
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CUTIBACTERIUM ACNES SUTURE CONTAMINATION IN ARTHROSCOPIC ROTATOR CUFF
REPAIR: INFLUENCE OF SUTURE COMPOSITION AND SHAPE, DISINFECTANTS, AND
CLIMATE

K. Yamakado '
" Fukui General Hospital, Fukui, JAPAN

Background: During the arthroscopic rotator cuff repair procedure, sutures loaded on the suture anchors can be exposed to
the skin; thus, the risk of contamination is high. The architecture of the UHMWPE suture is classified into two categories, the
pure UHMWPE braid or the composite of UHMWPE fibers. As for the shape, there are two types: the conventional thread shape
and the tape shape. Various agents are also used as skin disinfectants. Furthermore, the climate on the day of surgery may also
play a role in suture contamination via perspiration. The aim of this study was to investigate the influence of suture composition
and shape, and climate on suture contamination.

Methods: A retrospective study of 658 patients (66.0 yr, 420 males/238 females) who underwent arthroscopic rotator cuff
repair was conducted. The sutures used were pure UHMWPE braid (Hifi suture), the composite of a polydioxanone, absorbable
core (62%) with a sleeve (38%) of UHMWPE (Orthocord), and UHMWPE tape suture (SutureTape). Four different skin disinfection
methodswere used.Namely, 1%chlorhexidine-alcohol povidone-iodine, povidone-iodine-alcohol,and olanexidine hydrochloride
hydrate. The first cut-tails of the anchor-suture after cuff fixation were submitted to aerobic and anaerobic cultures. No sutures
exposed to the skin for more than 30 minutes were submitted. Logistic regression analysis using the forced entry method was
performed with the positive culture results for Cutibacterium acnes as the target variable, and shape and brand of the suture,
skin preparation procedure, age, BMI, sex, temperature, and humidity, and season as explanatory variables (significant level
was set at.05).

Results: The overall contamination rate was 21.6%. In Orthocord, the contamination rate was significantly lower (Odd ratio
(OR), 0.077, 95% confidence interval (Cl) [0.01, 0.38], p=0.0033) in comparison to pure UHMWPE braid. For disinfectants,
the contamination rate increased significantly for povidone-iodine (OR, 0.071, 95%Cl [1.2, 4.4], p=0.0085) and decreased
significantly for olanexidine (OR, 3.6 95%CI [2.1,6.1], p<.00001) in comparison to chlorhexidine-alcohol. An increase in the
contamination rate was observed among males. Season, temperature, humidity, and BMI were not shown to be significant
factors.

Conclusions: The current study showed a risk reduction with the use of Orthocord suture and olanexidine agent.
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WHAT FACTORS IMPACT PATIENTS' FEELING OF RECOVERY AFTER SHOULDER SURGERY?

A. Redden?, C. Parker 3, K. Kane 3, A. Mohammed 3, C. Fomunung "2, J. Elkhechen '?, C. Fernandez '?, V/_Sabesan "*
" JEK/UMIAMI Department of Orthopedics, Palm Beach, USA

2 Palm Beach Shoulder Service, Lantana, USA

3 Charles E. Schmidt College of Medicine, Florida Atlantic University, Boca Raton, USA

Background: The American Shoulder and Elbow Surgeons (ASES) score is a well-validated patient-reported outcome measure
(PROM) used daily in orthopaedic practices. It is comprised of many components such as pain and activities of daily living
(ADLs) but yet no prior study has evaluated the impact of these individual factors on patient's feeling of recovery. The ASES score
lacks any assessment on driving, which is also a fundamental ADL that has not been properly assessed in this regard. Thus, the
purpose of our study was to evaluate the influence of these factors on patients’ feeling of recovery after shoulder surgery.

Methods: An anonymous survey was administered to participants above the age of 18 in Palm Beach County, Florida. Patients
were asked to rank pain, shoulder function, sleep, driving, and self-care activities to assess the importance and impact of these
factors on their assessment of recovery. Patients were also asked to predict the time to recovery of these activities. Descriptive
statistics and Kruskal-Wallis analyses were conducted.

Results: The cohort consisted of 101 participants, with 51.4% identifying as male. The mean age of the cohort was 38.7 with
the majority (68.2%) being Caucasian. Only 53.3% percent of participants said they would consider undergoing shoulder
surgery. Pain relief was ranked as the most important factor for recovery. As for ADLs, the most important factor on their feeling
of having recovered was sleeping on the affected side (73.8%), followed by toileting (67.3%), driving (60.7%) and ability to do
usual work (32.1%). The time patients expected to return to sleeping on the affected side, ADLs, and driving after surgery was
5.3,5.2,and 3.9 weeks respectively.

Conclusions: Pain was ranked as the mostimportant factor but is not the only factor to consider for patient's feeling of recovery
after shoulder surgery. The ability to perform ADLs, sleep without difficulty, and drive are also important factors to consider for
patients to feel they have recovered from shoulder surgery. Shoulder specialists should take these patient perceptions into
account in order to meet optimally patient expectations and personalize care when discussing recovery after shoulder surgery.
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IS VIRTUAL REALITY (VR) ARTHROSCOPIC SIMULATOR EFFECTIVE IN SHOULDER
ARTHROSCOPY TRAINING? A SYSTEMATIC REVIEW AND META-ANALYSIS

S.Seah’, M.Yeo,D. Lie
" Department of Orthopaedics, Singapore General Hospital, Singapore, SINGAPORE

Background: While shoulder arthroscopy is one of the most widely performed surgeries, it is associated with a steep learning
curve. Virtual reality (VR) arthroscopic simulator training has recently gained prominence as a promising training modality for
shoulder arthroscopy over the past few years, but there remains a lack of high-quality evidence on its efficacy and role. Given the
high cost of a VR simulator, this study aimed to investigate its effects in shoulder arthroscopy training.

Methods: A systematic search of four databases (PubMed, EMBASE, Scopus and Cochrane Library) was performed. Studies
which compared outcomes pre- and post-training as well as outcomes between VR groups and Control (non-VR training) groups
were included. Meta-analysis was performed to compare the following outcomes between VR and Control groups: (a) Time to
completion of assessment tasks and (b) validated arthroscopic evaluation scores assessed via patients/cadavers (Arthroscopic
Surgical Skill Evaluation Tool (ASSET) and Global Operative Assessment of Laparoscopic Skills (GOALS)). Further analysis was
conducted to compare pre- and post-training arthroscopic evaluation scores. Finally, subgroup analysis was conducted for time
to completion to determine if assessment modality (VR versus Diagnostic Arthroscopy) contributed to heterogeneity.

Results: Seven studies were included in this systematic review. Total cohort size was 143, with 93 in the VR group and 50 in
the Control group. Pooled mean time to completion was 263s and 404s in the VR and Control group respectively. Meta-analysis
showed a significantly shorter time to completion in the VR group (p=0.05). However, in terms of arthroscopic evaluation
scores, there was no significant difference between the two groups (p=0.48). Moreover, post-training arthroscopic evaluation
scores did notimprove significantly from pre-training scores (p=0.07). Subgroup analysis showed that assessment modality did
not contribute to differences in time to completion.

Conclusions: VR training is effective in reducing procedural time in arthroscopic shoulder surgery. Although this study did not
demonstrate statistically significant improvement in arthroscopic evaluation scores, this could be attributed to small sample
size, with our results tending towards significance favouring improvement after VR training. VR training for arthroscopic shoulder
surgery is promising, although more high-quality evidence is required to verify this.
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THE FORGOTTEN LIGAMENT: THE POSTEROLATERAL LIGAMENT OF THE ELBOW -
ANATOMY AND CLINICAL RELEVANCE

D.Rotman'', N. Bokhari', A. Wright ', A. Watts '
"Wrightington Hospital Upper Limb Unit, Wrightington Hospital, Wrightington, Wigan and Leigh NHS Foundation Trust, Wigan,
UNITED KINGDOM

Background: The posterolateral capsule was recognized in the past as an important structure for elbow stability but was later
disregarded. Two recent biomechanical papers demonstrated its role preventing posterolateral instability, and thus it should
be considered a ligament (PLL). This study includes two parts: anatomic study of the PLL's footprint; and 4 cases of pathological
lesions of the PLL.

Methods: Six cadaveric upper limbs were assessed. The attachments of PLL were dissected, and the footprints were marked,
photographed, and measured for the 2-dimensional area and length.

Results: Mean origin dimensions were length of 13 mm and an area of 102 mm2, and mean insertion dimensions were 18
mm and 100 mm?2 respectively.

Cases: (a) two cases of clinical PLRI in young athletes following elbow trauma. On physical examination both had positive
posterior drawer test but negative pivot shift test, and on MRI the LUCL was intact, but the PLL was torn. Both underwent elbow
arthroscopy confirming these findings, and repair of the PLL with resolution of symptoms.

(b) Two cases of posterolateral elbow pain in professional cricket bowlers, diagnosed radiographically as enthesopathy of the
PLL's origin on the posterior capitellum, probably due to repeated forced hyperextension of the elbow. Both were treated by
debridement of the posterior capitellum and reattachment of the PLL, with complete resolution of symptoms.

Conclusions: The posterolateral ligament of the elbow has a significant role in the elbow’s posterolateral stability. its footprints
were described, and its clinical significance was demonstrated in cases of elbow instability caused by acute ligament tear, and
elbow pain due to ligament enthesopathy. Surgeons should be aware of this structure and potential pathology related to injury.
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PREVALENCE AND CLINICAL SIGNIFICANCE OF CHRONIC INTEROSSEOUS MEMBRANE
LESION FOLLOWING MASON 11 AND 111 RADIAL HEAD FRACTURES IN COMPLEX ELBOW
INSTABILITY

G. Giannicola, L. Di Sante ', G. Corsi?, C. Zoccali ', S. Prigent ", G. Cinotti , P_Sessa ®
' Sapienza University of Rome, Rome, ITALY

2 Cristo Re Hospital, Rome, ITALY

3San Camillo Forlanini Hospital, Rome, ITALY

Background: The CB is an important stabilizer of the forearm that may be injured in complex elbow instability (CEl), especially
in presence of type-Ill radial head (RH) fractures. In acute setting, a recent MRI study showed that this lesion occurs in 80% of
typell/lll RH fractures. This observation is particularly relevant considering that it is common opinion that CB lesions do not
heal spontaneously. The primary aim of the present study was to assess the prevalence of chronic lesions of the central band of
the interosseous membrane (cblOM) in a consecutive series of patients who had previously undergone surgical treatment for
Mason Il and Il RH fractures in CEI. The secondary aim was to define its clinical significance.

Methods: 108 patients affected by CEl with type Il or Ill RH fracture according to Mason's classification was analyzed in the
chronic setting. All patients were treated according to the current surgical algorithms. At last follow-up, the muscular hernia sign
was investigated by means of a bilateral ultrasonographic examination to assess any chronic cblOM lesions; the Mayo Elbow
Performance Score (MEPS) was used to evaluate the clinical significance of these lesions.

Results: 93 of the 108 patients were assessed after a mean time of 7.3 years(range:2-12). No positive hernia signs were found
while 5 patients(5.4%) displayed an increased laxity of the colOM when compared with the contralateral side, despite a negative
hernia sign. The clinical outcome in all 5 patients was excellent (mean MEPS 96).

Conclusions: Chronic cblOM lesions are very rare in CEl with RH fractures. Considering that previous studies reported 1) a
high prevalence of this lesion in patients with Mason Il and Ill RH fractures and 2) the current expert opinion about the cblOM
of a scarce healing potential, this study suggests that the IOM may heal better than previously believed when RH fractures are
treated appropriately.
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NOVEL RADIOLOGICAL RISK FACTORS OF POSTERIOR ELBOW INSTABILITY: CTANALYSIS
OF HEALTHY AND UNSTABLE ELBOWS

E.S. Rosagrata ', PA. Arrigoni’, F. Luceri’, PS. Randelli”
" ASST Gaetano Pini - CTO, Milan, ITALY

Background: Elbow stability depends on various bony, ligamentous and muscular factors. The most important bony factor of
stability is the congruence of the humero-ulnar joint. There are no radiological parameters in the clinical practice to describe the
contribution of the greater sigmoid cavity to intrinsic elbow stability. The goal of this study is to compare 3 radiological indexes
that describe trochlear notch depth and ulnar coverage of humeral trochlea between a healthy population and patients with
simple posterior elbow dislocation.

Methods: 50 CT scans were retrospectively selected and examined (25 healthy subjects vs 25 subjects with history of at least
1 episode of posterior elbow dislocation). The following indexes were measured: trochlear depth index (TDI), which evaluates
throclear depth in relation to coronoid-olecranon tips distance; Anterior Index of Coverage (AIC) and Posterior Index of Coverage
(PIC), which evaluates coronoid and olecranon coverage of humeral trochlea.

Results: 25 healthy subjects (14 women and 11 men), with an average age of 46.0 = 11.6 years (range 22-64), and 25 patients
with simple elbow dislocation (14 women and 11 men), with an average age of 49.9 + 15.9 (range 18-76), were included in
the study.

Significant differences between the 2 groups were found for TDI (0.50=0.05 in healthy subject vs 0.41+0.06 in patients with
posterior dislocation) and AIC(1.99+0.10 vs 1.87+0.12) (p<0,001). The measured values for PIC were 1.38 = 0.12 in healthy
subjects and 1,37 = 0.11 in the patients with dislocation, the difference for this index was not statistically significant. DI value
was higher in males vs females (0.48+0.07 vs 0.44+0.06) (p=0.038). No correlation was found between the indexes and age
or laterality.

Conclusions: The TDI index describes the depth of the olecranon trochlear notch and, consequently, the degree of joint
congruence. The AIC index measures coronoid’s height and its trochlear coverage. TDI and ACI values in our sample were lower
in patients who suffered a posterior dislocation, therefore they may be considered as potential risk factors for posterior elbow
instability. Since these indexes are simple to measure, they could be used in clinical practice as indicators of increased risk of
dislocation.
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USEFULNESS OF DIAGNOSTIC ULTRASONOGRAPHY IN THORACIC OUTLET SYNDROME
(TOS)

[ lakahashi’, K. Furushima ', T. Funakoshi ', A. Miyamoto '
" Keiyu Orthopedic Hospital, Tatebayashi, JAPAN

Background: Although various physical findings have been reported for thoracic outlet syndrome (TOS), diagnosis is
sometimes difficult due to lack of objective diagnosis. However there have been no reports that ultrasonography (US) is useful
for diagnosing TOS, we have performed endoscopically assisted first rib resection in more than 700 cases of TOS and performed
preoperative US. and compared intraoperative findings. As a result, it has become possible to objectively evaluate TOS by US.
This study was to investigate whether TOS, which is intractable shoulder and elbow pain, can be evaluated by US.

Methods: The subjects were 292 TOS patients who underwent surgical treatment from 2017 to 2021. First, the DASH score was
used to evaluate the severity of symptoms, and preoperative US was used to evaluate the following three points. 1) Evaluation
of the position of the neurovascular bundle (subclavian artery and brachial plexus) (NVB classification), 2) measurement of
interscalene distance (ISD) at the first rib stop, 3) Measurement of peak systolic velocity (PSV) of the subclavian artery in the
lowered and elevated position of the limb. Next, we compared the intraoperative (1) NVB evaluation, (2) ISD measurement, and
(3) postoperative PSV with the results of preoperative US. Finally, we investigated the correlation between the DASH score and

(1(2)3).

Results: The NVB classification was almost the same (1 equal (1)), and the intraoperative ISD was significantly consistent with
the US (1 nearly equal (1)). In PSV, the upper extremity elevation was 3) (0 cm/s) butimproved to (3) normal value (80-120 cm/s)
after surgery. The narrower the DASH score, the more severe the symptoms due to the stronger NVB strangulation.

Conclusions: US appears to be a useful diagnostic tool that can objectively evaluate the possibility of TOS by assessing NVB
classification and ISD in the interscalene muscle space. We found that as the ISD narrowed, the NVB became more strangulated
and the symptoms more severe. Whereas, when there is severe vascular stenosis in PSV, blood flow is interrupted, and the
postoperative strangulation is relieved. From the above, it was suggested that US which allows objective evaluation, is useful for
a reliable diagnosis of TOS.
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NEGLECTED POSTEROMEDIAL ROTATORY INSTABILITY OF THE ELBOW

J.Moon', S. Park !
" Korea University Guro Hospital, Seoul, SOUTH KOREA

Background: Posteromedial rotatory instability of the elbow is a relatively recently established injury that has not been
diagnosed or overlooked in the past. It is known that the prevalence of post-traumatic arthritis due to instability is high when
not receiving appropriate treatment, but there are no clinical studies on the natural course or chronic changes. The investigated
the clinical and radiographic characteristics of chronic posteromedial rotatory instability injury patients who were missed in
diagnosis or did not receive appropriate treatment after the initial injury.

Methods: From 2005 to 2020, 16 patients with chronic posteromedial rotatory instability who were overlooked after an initial
injury among the patients who visited our hospital were included in the study. Diagnosis was made using 3-dimensional
computed tomography (3D CT) or magnetic resonance imaging (MRI). Analysis was performed using medical history, clinical
symptoms, signs, and functional scores with Mayo Elbow Performance Score(MEPS) and quick Disabilities of Arm, Shoulder and
Hand (qDASH) score. Radiologic measurement done for arthritis, coronoid fracture, and instability.

Results: 6 out of 16 patients did not remember any trauma history and 5 patients had a minor trauma history. Patient's chief
complaint was pain in 12 cases (75%) and ulnar nerve symptoms in 4 cases (25%). A total of 7 patients (44%) had ulnar nerve
symptoms. Instability confirmed through physical examination or imaging was in 11 patients. The patients" mean MEPS was
70.17 and mean qDASH score was 29.3. According to Broberg-Morrey classification, there were 1 case of stage 3, 8 cases of stage
2, 4 cases of stage 1, and 3 cases was no arthritis observed. Subtype of coronoid anteromedial facet fracture were classified
according to the O'Driscoll classification. On CT, subtype 1 of anteromedial coronoid fracture in 3 patients, subtype 2 in 12
patients, and subtype 3 in one patient were observed.

Conclusions: Posteromedial rotatory instability of the elbow can be missed at the initial injury especially small fracture of
anteromedial facet of coronoid. It results high incidence of ulnar neuropathy with various degree of arthritis and instability.
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INFLUENCE OF STRIDE LENGTH ON BIOMECHANICS AND PERFORMANCE FOR BASEBALL
PITCHERS

S.Osawa ', T.Muto, H. Tanaka ', H. Ninomiya ', H. Inui ', K. Mimori '
" Nobuhara Hospital and Institute of Biomechanics, Tatsuno, JAPAN

Background: Baseball pitching motion is dynamic with both high ball velocity and high rate of injury. An analysis of pitching
biomechanics can help maximize performance and minimize risks of injury. Stride length is an important factor of the baseball
pitching. The purpose of this study was to clarify differences in the kinematic and kinetic profiles of the upper extremities during
baseball pitching, in relation to the stride length.

Methods: Participants were 143 baseball pitchers. Throwing motion was analyzed with a 3-dimensional motion capture system.
Stride length was determined distance from the hind ankle marker of the drawing foot to the ankle marker of the planted foot
and that was normalized to percent of height. For kinetic analysis, shoulder internal rotation moment, elbow valgus moment,
shoulder joint reaction force, and elbow joint reaction force were analyzed. Moreover, the maximum velocity of hand, wrist,
elbow, and shoulder were calculated. The relationship between these parameters and the stride length were evaluated.

Results: The mean ball velocity was 102+10.1 km/h. There was significant correlation between the stride length and ball
velocity (P< 0.001). Moreover, the maximum velocity of hand, wrist, elbow, and shoulder were significant associated with the
stride length. (P < 0.001) On the other hand, there were no significant correlation between the stride length and shoulder
internal rotation moment, elbow valgus moment, elbow joint reaction force, and shoulder joint reaction force. (P = 0.8, P =
0.868, P = 0.02, P = 0.004, respectively)

Conclusions: We found that values of the stride length varied and that related to the ball velocity, the maximum velocity of
hand, wrist, elbow, and shoulder. On the other hand, there was no relationship between the stride length and shoulder internal
rotation moment, elbow valgus moment, shoulder joint reaction force, and elbow joint reaction force. On the basis of these
results, we suggest that the greater stride length might improve the pitching performance and not increase the risk of the
throwing injury in baseball pitchers.
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CLINICAL RESULTS WITH THE USE OF BOX LOOP GRAFT IN CHRONIC UNREDUCED
ELBOW DISLOCATIONS

M. Ruiz-sudrez", M. Solis-olguin ', M.A. Sardchaga-mendoza ', P. Chiquini-ramirez, G.R. Gutiérrez-sevilla ',
L.X. Moreno-degante ', B. Pettet-ruiz ", J.G. Ponce De Ledn- Dominguez ', E. Garcia-martinez '
"Instituto Nacional de Rehabilitacion Luis Guillermo Ibarra Ibarra, Mexico City, MEXICO

Background: Chronic unreduced elbow dislocation (longer than 3 weeks) are still frequent in emergent economies.
Considering the high recurrence rate, a need for reconstruction of both medial and lateral ligamentous structures is needed.
The box loop technique offers the possibility of reconstructing both medial and lateral ligamentous structures with a single graft
and only two tunnels and need of minimal fixation hardware.

Methods: We included patients from January 2018 to December 2021 with chronic unreduced elbow dislocations without
bone defects with one-year minimum follow-up. All patients were subject to the same technique with autologous gracilis
autograft and fixation with two biocomposite interference screws (one humerus and one ulna). We recorded demographic
variables and applied Mayo Elbow Performace Score (MEPS), Disabilities of the Arm, Shoulder and Hand, and EQ-5D scores pre
and postoperatively.

Results: We included 12 patients in the final analysis. The average time of injury to surgery was 26 +/- 14 weeks. The average
age at the time of surgery was 42.9 +/- 20.1 years, 50% were females and 50% males. In 50% of the cases the right side was
involved and 50% the left side. The preop vs. postop MEPS score was 44+/-16 vs. 85 +/- 8 points. The preop vs. postop DASH
score was 63 +/- 18 vs. 16 +/-4.The preop vs postop eQ-5D scores was 57 +/- 16.1vs. 87 +/- 9.6 points. According to all scores
we achieved statistical significant difference and Minimal Clinical Important Difference. We had no redislocations. One patient
had septic arthritis and secondary avascular necrosis, but received chemotherapy for an unrelated pathology.

Conclusions: Although technically demanding, the box loop technique offers predictable and reproducible results with very
few complications in a complex pathology such as chronic unreduced elbow dislocations.
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ANCONEUS SPARING MINIMALLY INVASIVE APPROACH FOR LATERAL ULNAR
COLLATERAL LIGAMENT RECONSTRUCTION IN POSTEROLATERAL ROTATORY ELBOW
INSTABILITY - CLINICAL RESULTS

S. Greiner ", A. Soler?, S. Schramm 2, A. Voss '
' Sporthopaedicum, Regensburg, GERMANY
2 University Regensburg, Regensburg, GERMANY

Background: Surgical treatment helps restore stability to the elbow in patients with posterolateral rotatory instability (PLRI). The
anconeus muscle is one of the most important active stabilizers against PLRI. A minimally invasive anconeus sparing approach
for lateral ulnar collateral ligament (LUCL) reconstruction using a triceps tendon autograft has been previously described. The
purpose of this study was to evaluate the outcome of this intervention and identify risk factors that influenced the clinical and
patient reported outcomes.

Methods: 61 patients with chronic PLRI and no previous elbow surgery that underwent surgical reconstruction of the LUCL
using a triceps tendon autograft in a minimally invasive anconeus sparing approach during 2012 and 2018 were assessed.
Outcome measures included a clinical examination and the Oxford Elbow Score (OES), the Mayo Elbow Performance Score
(MEPS), the Disability of the Arm and Shoulder and Hand (DASH) questionnaires and the Visual analogue scale (VAS) for pain.
Patient satisfaction was assessed with the Subjective Elbow Value (SEV) and school grade. Clinical stability of the elbow was
evaluated with the Push-up Test, the Pivot-shift test, Stand-up test and the pincer grip. Integrity of the common extensor tendons
and centering of the radial head were assessed on standardized MRIs.

Results: The average age of the patients was 52 years with a mean follow up of 53 months (range 27-86). Clinical examination
after surgery showed no clinical signs of instability (P<.001) and a non-significantimprovement in range of motion. OES, MEPS,
DASH and VAS averaged 40 out of 48 points (SD: 10), 92 out of 100 (SD:12), 9 out of 100 (SD: 14)and 1(SD:2), respectively; all
corresponding with good or excellent outcomes. Only one patient had to undergo revision surgery due to pain and there were
no postoperative complications in this cohort. Superior functional results were observed in patients without radius subluxation
on the MRI with a confirmed rupture of the LUCL.

Conclusions: The anconeus sparing minimally invasive technique for posterolateral stabilization of the elbow using a
triceps tendon autograft is an effective and safe treatment for chronic posterolateral instability of the elbow with substantial
improvements in elbow function and pain relief.
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PATIENTS WITH ROTATOR CUFF TENDONOPATHY HAVE IMPROVED CLINICAL
OUTCOMES WHEN RANDOMISED TO AUTOLOGOUS TENOCYTE INJECTION COMPARED
TO CORTICOSTEROID INJECTION
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Background: Preclinical and clinical studies of Autologous Tenocyte Injection (ATI) have shown cultured tenocytes can
synthesise extracellular matrix in vivo and facilitate tendon healing. Our hypothesis is ATl is a safe and more effective treatment
for partial thickness rotator cuff tears and impingement syndrome compared to corticosteroid injection (CSI).

Methods: Inclusion criteria were patients with impingement symptoms greater than six months with an MRI confirmed
partial thickness predominantly interstitial supraspinatus tear that had been unsuccessfully treated with physiotherapy and a
CSI. Eligible participants were randomised (2:1) to receive ATl to the tear, or a CSI to the subacromial bursa, under ultrasound
guidance. Non blinded assessments of pain (VAS) and function (ASES) were performed at baseline, and 1, 3, 6, and 12 months
post treatment. A 3T MRI was performed at baseline and 6 and 12 months post treatment.

Results: 30 participants were randomised (ATI:19, CSI:11), with mean age of 50.5 years (SD 8.5) , with 10 females and 20
males. Mean duration of impingement symptoms was 21.8 months (SD 12.1). At baseline, there were no significant differences
in VAS pain or ASES scores between groups. Post treatment, mean ASES scores in the ATl group were superior to the CSI group at
3 months (p=0.026), 6 months (p=0.012) and 12 months (p=0.001). The improvement from baseline in mean ASES scores in
the ATl group at 6 months (14.4 points) and 12 months (19.1 points) exceeded the MCID (12.0 points). At 12 months post ATI,
95% of participants reported an ASES score above the PASS (patient acceptable symptom state). Mean VAS pain scores in the AT
group were superior to CSI at 6 months (p=0.01), and at 12 months (p=0.001). In the CSI group, clinical improvements were
transient. 7 of 11 participants in the CSI group withdrew from the trial between 6 and 12 months due to worsening shoulder
pain and function.

Conclusions: ATl is an emerging non operative treatment for tendonopathy. This randomised trial shows ATI results in
significant and sustained reduction in pain and disability compared to CSI.
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LONG-TERM OUTCOMES OF ARTHROSCOPIC PARTIAL REPAIR FOR IRREPARABLE
MASSIVE ROTATOR CUFF TEARS OVER 7 YEARS: A RETROSPECTIVE STUDY

M. zhou', Y. Zhu", C. Jiang '
" Beijing Jishuitan Hospital, Beijing, CHINA

Background: Arthroscopic partial repair is a treatment option for irreparable massive rotator cuff tears. However, whether
partial repair is sufficient to maintain the repair site and achieve better clinical outcomes to treat such patients for a more
extended period remains unclear.

Methods: From May 2009 to September 2014, 24 patients (25 shoulders) who underwent arthroscopic partial repair for
irreparable massive cuff tears were retrospectively evaluated. ASES shoulder score, Constant-Murley Shoulder Score, UCLA
shoulder scale, VAS score, ROM, radiographic changes (acromiohumeral distance and degenerative change) and MRI (fatty
infiltration and atrophy) were assessed preoperatively, at first follow-up (roughly 1 year postoperatively), and final follow-up (>7
years postoperatively).

Results: The average follow-up time of 24 patients (25 shoulders) was 8.4+1.5 years. At the final follow-up, the patient's
forward elevation , forward flexion strength, ASES score, CONSTANT score and VAS had a significant improvement compared to
preoperative. At the last follow-up, compared with preoperative, the positive rate of tangent signs in the MRI was significantly
increased. Compared with the preoperative MRI at the last follow-up, except for the supraspinatus muscle, there was no
significant difference in the degree of fat infiltration in the other four parts of the muscle. The global fatty degeneration index of
fatty infiltration of the rotator cuff tendon at the last follow-up was significantly higher than before the operation. The patients
with Collin grade greater than or equal to 3, both ASES and acromiohumeral distance, were significantly worse than other
patients. Compared with the first follow-up, the degree of fatty infiltration in the upper part of the subscapularis was significantly
more severe in patients with reduced ASES at the last follow-up than in patients with increased ASES.

Conclusions: For most patients with irreparable MRCTs, at least 7 years of postoperative follow-up after arthroscopic partial
repair can improve shoulder function, relieve pain, maintain the stability of the humeral head, and delay the degeneration of
the joint. For patients with many tendons involved in severe fatty infiltration before the operation, especially those with poor
repairable tendon quality, arthroscopic partial repair does not always achieve good results, and other treatment modalities may
be considered.
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COMPARISON OF COST, SURGICAL TIME, AND CLINICAL RESULTS BETWEEN
ARTHROSCOPIC TRANSOSSEOUS ROTATOR CUFF REPAIR WITH LATERAL CORTICAL
AUGMENTATION AND ARTHROSCOPIC TRANSOSSEOUS EQUIVALENT SUTURE BRIDGE
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Background: To reduce the healthcare burden, the clinical results of arthroscopic rotator cuff repair and the cost of the implants
used has recently been focused upon. This study compared implant cost, surgical time, short-term clinical results, and cuff repair
integrity 2 years postoperatively between arthroscopic transosseous rotator cuff repair using lateral cortical augmentation (TOA)
and arthroscopic transosseous-equivalent suture bridge (TOE).

Methods: This study included 220 patients with rotator cuff repairs performed by a single surgeon between December 2013
and December 2018. Overall, 70 TOA and 68 TOE cases met the inclusion criteria. The same surgeon performed the procedures
at two different hospitals, and the techniques differed between the facilities. A total of 42 TOA patients were matched with 42
TOE patients. The patients were matched using a propensity score analysis by sex, age, and cuff tear size. The minimum follow-
up period was 2 years. Implant cost and surgical time were compared between the two methods. The range of motion, clinical
outcomes, and visual analog scale scores were evaluated. Magnetic resonance imaging was performed to examine cuff repair
integrity 2 years postoperatively.

Results: The follow-up rate was 81% (112/138 patients). Implant cost was significantly lower with TOA ($1,358 vs. $2,104;
p<0.001) than with TOE. The average surgical time in the TOA method was significantly shorter than that in the TOE method
(82 vs. 139 min; p < 0.001). At the final follow-up, the mean active elevation, abduction, and clinical outcomes improved with
both methods, although no improvements in external and internal rotations were observed with either method. There were no
significant differences in the postoperative variables and retear rate (TOA, 12%; TOE, 19%; p=0.548) between the two methods.

Conclusions: TOA and TOE achieved comparable clinical results; however, TOA was more cost-effective and has shorter surgical
time than TOE.
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STUDY ON MORPHOLOGY AND POSITION OF CORACOID PROCESS IN PATIENTS WITH
SUBSCAPULAR TENDON TEAR BASED ON CT THREE-DIMENSIONAL MODEL

YXu' YQi" H Bao',B.Wei', Y. Wang ', B.Ma’
" Department of Orthopedics, Inner Mongolia People’s Hospital, Hohhot, CHINA

Background: Subscapularis tendon tear (STT) is one of the leading causes of shoulder joint pain in middle-aged and older
adults. Current studies on the mechanism of subscapularis tendon tear mainly include degeneration of the tendon itself,
trauma, blood supply reduction, and subcoracoid impingement. The commonly used method for subcoracoid impingement
measurement is to measure the shortest distance from the coracoid tip to the humeral head in the axial position of MRI, the
coracoid-humeral distance (CH). This measurement method is greatly affected by the projection angle or the rotation angle of
the humeral head and cannot accurately reflect the position of the coracoid tip. This study was to investigate the correlation
between the shape and position of the coracoid process and subscapularis tendon tear (STT).

Methods: We retrospectively collected the imaging data of shoulder joint of patients with degenerative rotator cuff tear after
arthroscopy and healthy people. They were divided into rotator cuff tears with STT group (group A, n=28), rotator cuff tear
without STT group (group B, n=26), and healthy group (group C, n=22). The Mimics software was used to establish the three-
dimensional modeling of the scapula and evaluate the positions of the coracoid process and scapular glenoid. The length of
the coracoid (LC), the anteroposterior distance of the coracoid (ADC), the height of the coracoid (HC) the version angle of the
glenoid (VAG), and the inclination angle of the glenoid (IAG) were measured, and the parameters of each group were analyzed
and compared.

Results: There were significant differences in LC, HC, and IAG between group A and B (P<0.05), but no significant differences
in ADC and VAG (P>0.05). There were significant differences in LC, HC, and IAG between group A and C (P<0.05), but no
significant differences in ADC and VAG between (P>0.05). There were no significant differences in all the measured indexes
between group B and C (P>0.05).

Conclusions: The longer the coracoid process, the lower the position and the smaller the inclination angle of the glenoid,
the more likely it to cause subscapular tendon tears. However, the ADC and VAG are not significantly related to the subscapular
tendon tears.
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SUPRASPINATUS TEARS - PREDICTABILITY OF MRI FINDINGS BASED ON CLINICAL
EXAMINATION

JA. Yazigi Junior ", F. Anauate Nicolao ', FT. Matsunaga ', N. Archetti Netto ', J.C. Belloti ', M.J. Sugawara Tamaoki '
" Orthopedics and Traumatology Department of Escola Paulista de Medicina, Universidade Federal de Sao Paulo (UNIFESP), Sao
Paulo, BRAZIL

Background: There is insufficient evidence upon which shoulder physical tests are efficient for shoulder impingements. The
purposes of this study were: 1. to analyze the accuracy of eight clinical tests to diagnose supraspinatus tendon lesions; 2. to
assess which is the best positivity criteria for shoulder maneuvers: pain and / or weakness; 3. to investigate the ability of these
tests to distinguish between partial and full-thickness tears.

Methods: A total of 733 consecutive patients were prospectively evaluated by four shoulder surgeons in this multicenter
diagnostic study from May 2017 to December 2018, and eight clinical tests (empty can, full can, drop arm, painful arc, Neer's
sign, Hawkins', Patte's test and resisted external rotation) were compared with magnetic resonance imaging performed by
blinded radiologists. We assessed the sensitivity, specificity, accuracy, positive and negative predictive values, and diagnostic
odds ratio (DOR) for all tests.

Results: For overall supraspinatus tears, the empty can test showed the highest sensitivity (0.81), the Patte’s test (positive for
pain and weakness) and the drop arm, the highest specificity (0.99 and 0.98, respectively), and the best combination was the
Neer's sign and the drop arm test (DOR = 12.92).The positivity criteria for pain associated with weakness showed the highest
performance: Patte’s (DOR = 16.94) and empty can test (DOR = 10.45). Patte's test and resisted external rotation, positive for
pain and weakness, showed the highest ability to distinguish between full-thickness and partial tears (DOR = 5.69 and 5.35,
respectively). The shoulder maneuvers showed low negative predictive values: the empty can the highest (0.58).

Conclusions: (1) The clinical tests demonstrated excellent diagnostic values, the empty can had the highest sensitivity, the
drop arm and the Patte's test the highest specificity; and the best combination for detecting supraspinatus tears was the Neer's
sign and the drop arm test. On the other hand, the physical examination showed limited values to rule out tears. (2) The best
positivity criteria for shoulder maneuvers was pain associated with weakness. (3) Patte's test and resisted external rotation
showed the highest ability to distinguish between full-thickness and partial tears.
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THE ACROMIOHUMERAL CENTER EDGE ANGLE AND RISK OF ROTATOR CUFF TEAR:
A PLAIN RADIOGRAPH AND MRI STUDY
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Background: The acromiohumeral center edge angle (ACEA) is a parameter that can be measured on plain shoulder
radiographs and has been found to be associated with increased risk of sustaining a rotator cuff tear (RCT). The aim of this study
was to confirm this association using the plain radiographs and to explore its applicability on shoulder MRl in the same patients.

Methods: This retrospective study included 45 patients who underwent rotator cuff repair between September 2021 and
April 2022 and was compared to 41 patients with normal shoulders. The ACEA was measured by two independent observers
on anterior-posterior radiographs and shoulder MRI. The collected data was analyzed and P values of <0.05 were considered
statistically significant.

Results: The ACEA was found to be higher in patient with RCTs (23.48 DEGREE + 7.11 DEGREE) when compared to the normal
shoulder group (15.54 DEGREE = 4.4 DEGREE), P value <0.002. On shoulder MRI assessment, a higher ACEA was also seen in
the RCTs group (18.93 DEGREE + 6.7 DEGREE) when compared to the normal shoulder group (13.79 DEGREE = 4.9 DEGREE),
P value <0.0001.

Conclusions: Our current study has confirmed an associated of increased ACEA with risk of RCTs when measured on plain
radiographs. In addition, we have described a new technique for ACEA measurement on shoulder MRI and found that it is
associated with risk of RCTs.
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ARTHROSCOPIC REDUCTION AND TRANSOSSEOUS SUTURE FIXATION OF 2 TO 4 PARTS
PROXIMAL HUMERAL FRACTURES
M. Nabil ", B. Fleega ?

" El Nada Hospital Zayed, Cairo, EGYPT
2 Alsalaam International Hospital, Cairo, EGYPT

Background: Arthroscopic techniques have proven to be advantageous in the treatment of greater tuberosity and lesser
tuberosity fractures (suture bridging technique) and subcapital humeral fractures (arthroscopic nailing). A new one day surgery
method of arthroscopic reduction and transosseous suture fixation of 2 to 4 parts proximal humeral sutures and the results of
the follow up of 28 cases will be presented.

It's based on reduction of the bony fragments and fixation with temporary K-wires, fallowed by placing sutures through the
fragments using a new developed penetrating suture wire technique and Giant Needle technique to fix the fragments together
after removal of the K-wires. An immobilization period of 3 to 4 weeks follows, then exercises will start.

Aim of the work: Describe the technique and evaluate the functional results in patients with acute posttraumatic two to four
parts fracture of the proximal humerus.

Methods: Over a six-year period, a consecutive series of 33 patients with a specifically defined displaced fracture of the
proximal part of the humerus underwent arthroscopic reduction and transosseous sutures fixation. All fractures were fixed with
nonabsorbable, number-2 sutures. Four patients were lost to follow-up and one died before the time of follow-up.

Results: according to Neer classification excellent results were present in all cases of the two parts fracture, 8 (53%) of the 3
parts and 2 (29%) of the 4 parts fracture, satisfactory results were in 7 of the 3 parts (47%) and 3 (42%) of the 4 parts (29%) while
unsatisfactory results were present in 2 of the 4 parts (29%). No complications of AVN were present. All fractures, united within
four months, no nonunion, no heterotopic ossifications and no osteoarthritis or avascular osteonecrosis was detected. Malunion
was found in 2 of the 4 parts fracture cases and 3 cases of three parts fracture. Two patients had signs of impingement syndrome.

Conclusions: The clinical and radiographic result strongly encourage using the arthroscopic techniques to treat proximal
humerus fractures without disturbing the blood supply as open technique irrespective to age or osteoporosis without
complications of osteonecrosis or nonunion.
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REHABILITATION PROTOCOLS IN PROXIMAL HUMERUS FRACTURE MANAGEMENT: A
SYSTEMATIC REVIEW
K. Hao ', K. Hones ', A. Budharaju ', J. Wright %, C. Fedorka 3, S. Kaar*, K. Bohsali °, T. Wright 2, M. Patrick %, J.King 2

" College of Medicine, University of Florida, Gainesville, USA

2 Department of Orthopaedic Surgery & Sports Medicine, University of Florida, Gainesville, USA
3 Cooper Bone and Joint Institute, Cooper Medical School of Rowan University, Camden, USA

“ Department of Orthopedic Surgery, St. Louis University, St. Louis, USA

5 Jacksonville Orthopaedic Institute, Jacksonville, USA

Background: Proximal humerus fractures (PHFs) are very common in adults, especially in the elderly population. Despite their
frequency, the optimal postoperative rehabilitation is unknown. A portion of the equipoise regarding optimal management of
PHFs may owe to rehabilitation heterogeneity. This study aims to characterize the published rehabilitation regimens utilized for
operatively and nonoperatively treated PHFs.

Methods: A systematic review was performed according to PRISMA guidelines. The search was performed using PubMed,
MEDLINE, Embase, and Cochrane databases to identify all articles on PHF rehabilitation protocols published between January
1,2012, and January 1,2022. All clinical PHF studies were reviewed and those that reported rehabilitation protocols for PHFs
after either nonoperative management, open reduction internal fixation (ORIF) with a plate, or ORIF with an intramedullary nail
were included. Characteristics of rehabilitation protocols from included studies were characterized descriptively and stratified
by PHF management.

Results: We included 40 articles reporting on 3,507 patients (weighted mean age=63.5 years,66% female). The . Substantial
variability was present regardless of management. Key rehabilitation modalities were reported as follows: use of a sling was
reported in 34 cohorts, most commonly for 3-weeks; use of pendulum exercises were reported in 21 cohorts, most commonly
starting at post-intervention day-1; post-intervention passive ROM was reported for 30 cohorts, most commonly starting at
2-days; active ROM was reported in 8 cohorts, most commonly starting at 3-weeks; active-assist ROM was reported for 21
cohorts, most commonly starting at 3-weeks; full active or unlimited ROM was reported for 20 cohorts, most commonly at 4- or
6-weeks; non-weight bearing status was reported for 6-weeks, most commonly for 6-weeks; strengthening was reported for
16 cohorts, most commonly at 6-weeks; no restrictions was reported for 9 cohorts, most commonly at 6-weeks; use of home
exercise programs with handouts was reported for 4 cohorts, all starting at different times; formal physical therapy was reported
for 17 cohorts, most commonly starting at day-1.

Conclusions: Rehabilitation protocols for PHFs vary considerably regardless of the management. Future clinical outcome
studies comparing methods of PHF management need to consider the influence of postoperative rehabilitation protocol
heterogeneity when aggregating patient data from multiple sites.
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CORRECTIVE OSTEOTOMY FOR COMPLEX CLAVICLE MALUNION WITH VIRTUAL
PLANNING AND PATIENT SPECIFIC GUIDE

A MALONE', J. Jefferies ', H. Ingoe ’, J. Reynolds
" Department of Musculoskeletal Medicine and Orthopaedic Surgery, University of Otago, Christchurch, NEW ZEALAND

Background: Clavicle malunion may resultin significant symptoms due to abnormal scapula positioning and altered muscular
biomechanics. Freehand osteotomy is inaccurate for multiplanar deformities, often resulting in under-correction for fear of over
tensioning soft tissues. This study assessed the accuracy of virtual surgical planning with bespoke guides using open-source
software and reports clinical results in an initial cohort of patients.

Methods: Data from Computed tomographic (CT) images of both malunited and contralateral clavicles were imported into
computer-aided design (CAD) software (using www.slicer.org and www.blender.org). The 2 fragmented ends of the malunited
clavicle were 'corrected’ by alignment to a mirror image of the contralateral clavicle. A model of the 'corrected’ clavicle was 3D
printed with fragments connected with virtual bone graft strut. A plate was contoured to match the corrected clavicle; 4 key drill
holes were located on the model to perform the correction onto the plate once these 2 screws were inserted into each fragment.
The plate was scanned into the CAD program and the 4 holes located on the virtual fragments. The correction was then reversed
to locate the 4 holes on the malunited clavicle, and a jig was created to guide these drill holes and the osteotomy planes on the
malunited clavicle. Postoperative CT scan assessed union and position. Patient reported outcome scores were measured pre- and
post- operatively.

Results: Six osteotomies were performed, 4 with a structural bone graft to bridge the defect. Time to surgery was 5 - 98
months. Mean preoperative deformity was 18 mm shortening, 16° inferior angulation, 15 mm inferior translation and 13° axial
rotation. Union was achieved in all patients (one after revision fixation adding a bone graft). 3 required plate removal. American
Shoulder and Elbow scores improved from mean 79% to 99%, Subjective Shoulder Score from mean 59% to 91%. Correction in
all cases was accurate to within 1.4 mm for length (mean < 1 mm)and angulation within 4° (mean 1.8°).

Conclusions: Virtual planning and patient specific guides simplify corrective osteotomy of complex clavicle malunions. Initial
results demonstrate precise quantification of deformity and excellent correction in all planes.
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BIOMECHANICAL AND CLINICAL EVALUATION OF MINIMAL INVASIVE PLATE
OSTEOSYNTHESIS FOR TWO-PART CLAVICLE SHAFT FRACTURES

A.SCHLUBLER', M. Fehrenbacher ', R.F. Richter?, E. Tille ', A. Biewener ', J. Nowotny '?

" University Centre for Orthopaedic, Trauma- and Plastic Surgery (OUPC), University Hospital Carl Gustav Carus, Dresden,
GERMANY

2 Centre for Translational Bone, Joint and Soft Tissue Research, Technical University Dresden, Dresden, GERMANY

Background: Many surgical treatment methods exist for clavicle shaft fractures requiring surgical treatment. A locking
compression plate (LCP) fixation with three screws per fracture side is commonly used. For certain fractures a stabilization with
2 cortical screws per side is potentially suitable, offering the advantage of reduced implant size and soft tissue approach, while
avoiding the disadvantages of minimally-invasive nailing at the same time. This hypothesis was evaluated biomechanically and
clinically.

Methods: Four treatment procedures were investigated biomechanically using composite human clavicle specimens. A load-
to-failure test was performed using a three-point cantilever test. In group 1,a simple shaft fracture was simulated and stabilized
with 2 screws per fracture side (5-hole LCP). In the second group 3 screws per fracture side (7-hole LCP) were used. In group 3,
a non-reduced fracture zone was simulated and treated with 3 screws per fracture side (7-hole LCP). In group 4, an anatomically
reduced multi-fragmentary diaphyseal fracture zone was simulated and treated with 3 screws per fracture side (7-hole LCP).
Furthermore 27 patients were treated surgically with a short LCP with 2 screws per fracture side (similar to group 1) and assessed
after a minimum follow-up of 12 months (Constant and DASH Score).

Results: The maximum load-to-failure of group 1 was 367 N. We observed the highest load-to-failure in group 2 with 497 N
and the lowest in group 3 with 90 N. In group 4 a maximum load-to-failure of 298 N could be evaluated. There was no significant
difference in load-to-failure between the treatment of a simple clavicle fracture using 5- or 7-hole LCP (group 1vs. 2, p=0.121).
However, we found a significant difference of load-to-failure between the simple and anatomical reduced fracture using a 7-hole
plate (group 2 vs. 4, p=0.014).

The mean constant score of the surgically treated patients was 95 and the DASH score 3.0. Fracture consolidation was observed
in 96.3%.

Conclusions: For non-fragmented 2-part fractures, a minimally invasive plate osteosynthesis fixed with only 2 screws per
fracture side offers sufficient biomechanical stability, excellent soft tissue preservation and similar fusion rates compared to the
common operative treatment with 3 screws per fracture side.
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DEVELOPMENT OF A NEW ANATOMICAL PLATE FOR GREATER TUBEROSITY FRACTURES
OF THE PROXIMAL HUMERUS

LKIM', HW.Lee ", YT Cho,J. Hyun ", K.C. Noh’

" Department of Orthopedics, kangnam Sacred Heart Hospital, Seoul, SOUTH KOREA

Background: Although various implants exist for the fixation of isolated greater tuberosity fractures, few implants are
specifically designed for such fractures. Furthermore there is no specific plate for the type of fractures patterns(avulsion, split).
The aim of this study was to develoment a new low-profile anatomical locking plate for greater tuberosity fractures of the
proximal humerus,analyzing the geometry of the proximal humerus

Methods: Proximal humerus parameters are key prerequisites for scientifically designing anatomical plates. First, from 20s to
70s,30 people from each age group, 180 healthy east-asian subjects were included, who underwent computed tomography(CT).
And Three dimensional(3D) humeral head models were reconstructed and geometric parameters were measured; GT height,
width, angle in sagittal view. The finite element method in association with a two-level 24 full-factorial design model and its
statistical products were used to develop this study. The anatomical plate validity was verified by matching the plate through
thirty 3D printed humerus models and 6 human cadaveric models.

Results: The mean width of greater tuberosity in CT sagittal view was 23.5mm and height from the most proximal point of the
GT to top was 34.2mm. The angle between line connecting point of GT top to most posterior part of GT and the line that goes
down from top to distal shaft was 44.60 The new anatomical plate could be applied universally to 3D printed proximal humerus
models in various sizes. furthermore, the new anatomical plate was applicable through the deltoid splitting approach without
the violation of the axillary nerve.

Conclusions: The experimental plate fixation results using an anatomical new plate showed good results that could be applied
to various sizes of proximal humerus. The new low-profile anatomical locking plate could be useful for the treatment of isolated
greater tuberosity fractures especially in variable fracture type, but proper clinical studies must be undertaken
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NON-OPERATIVE VS OPERATIVE TREATMENT WITH, ORIF WITH LOCKING PLATE OR,
HEMIARTHROPLASTY FOR DISPLACED 3-, 4-PART PROXIMAL HUMERAL FRACTURES IN
THE ELDERLY. AN RCT OF 160 PATIENTS WITH 2-YEAR FOLLOW-UP

AP LAUNONEN, B.0. Sumrein ', A. Reito ', V.M. Mattila ', M.K. Laitinen '
" Department of Orthopedics and Traumatology, Faculty of Medicine and Life Sciences and Tampere University Hospital, Tampe,
Tampere, FINLAND

Background: Introduction
The incidence of proximal humeral fractures has shown to be the highest in the 60-year and older female population. Operative
treatment of proximal humeral fractures in the older patients is common. However, evidence of its efficacy is uncertain.

Aims and Objectives
To assess, whether operative treatment with locking plate or hemiarthroplasty yields better functional outcome than non-
operative treatment of displaced three-, four-part proximal humeral fractures among patients aged 60 years or more.

Methods: We conducted a multinational, multicenter, randomized control trial (RCT) study of 160 patients, 60-year and older
with a displaced (displacement of more than 1 cm or 45 degrees) three-, four-part proximal humerus fracture. Patients were
randomized to non-operative or operative treatment with either a locking plate or hemiarthroplasty using a random number
matrix in an age dependent block allocation fashion. A physiotherapist, blinded to the treatment, performed a research
examination at 6 months, 1 year and 2 years. The primary outcome measure was the Disabilities of the Arm, Shoulder and
Hand (DASH) score and the secondary outcome measures included the Oxford Shoulder Score (0SS), Visual Analog Scale (VAS),
Constant-Murley Shoulder Score, EuroQol-5D (EQ-5D) value, and 15D quality of life questionnaire.

Our hypothesis was that operative treatment of displaced three- and four-part proximal humerus fractures with a locking plate
or hemiarthroplasty would achieve better functional outcome and patient satisfaction compared to non-operative treatment in
terms of the DASH.

Results: Recruitment was completed on December 2019 and all included patients completed two year follow-up by December
2021. A total of 160 patients were recruited with 106 patients randomized to operative treatments and 54 patients to non-
operative treatment. Results will be analysed and the results are offered to be present in the 2023 ICSES congress.

Conclusions: Consensus on the optimal treatment method for three- and four-part proximal humerus fracture in the older
patients has been weak and the debate is continued. This is the first trial to compare operative treatment with locking plate or
hemiarthroplasty and non-operative treatment with early mobilization for displaced three-, four-part proximal humerus fractures
in the patients aged 60 years or more.
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PREVIOUS CLAVICLE FRACTURE DOES NOT INCREASE THE INCIDENCE OF LATER
DIAGNOSIS OF SUBACROMIAL IMPINGEMENT SYNDROME. A REGISTRY-BASED CASE-
CONTROL STUDY WITH 15-25 YEARS FOLLOW-UP OF 131.838 PERSONS

AM. NYHOLM', A. Witten 2, K.W. Barfod ?, M.L. Jensen ?

" Herlev and Gentofte Hospital, Department of orthopaedics, Hellerup, DENMARK

2 Sports Orthopedic Research Center Copenhagen (SORC C), Department of Orthopedic Surgery, Hvidovre Hospital, Hvidovre,
DENMARK

3 Department of Orthopedic Surgery, Herlev and Gentofte Hospital, Copenhagen University Hospital, Copenhagen, DENMARK

Background: Aclavicle fracture changes the mechanical axes of the shoulder girdle, potentially leading to scapular protraction
and decreased subacromial space. A previous clavicle fracture could therefore predispose to later development of subacromial
impingement syndrome (SIS).

The purpose of this study was to investigate if a previous clavicle fracture was correlated with a higher incidence, or an earlier
diagnosis, of SIS.

Methods: This was a retrospective case-control study with data from the Danish National Patient Register. All persons aged
18-60 years, with a hospital contact due to a clavicle fracture (DS420) between 1.1.1996 and 31.12.2005 were identified and
included as cases. For each case, five controls matched on sex and age were identified. Primary outcome was the first hospital or
out-patient clinic contact with an SIS diagnosis (DM751-755) registered >180 days following a clavicle fracture. Persons were
followed until 01.11.2021.

Results: 21.973 cases and 109.865 controls were included. 23% were female. 1.640(7.46%) cases and 8.072 (7.35%) controls
later received an SIS diagnosis, demonstrating no significant difference in incidence of SIS diagnosis (p=0.56).

1614 cases underwent surgical fixation. This subgroup had a statistically significant higher incidence of receiving an SIS
diagnosis later in life (205 cases, 13%, p<0.001).

Mean time from fracture to SIS diagnosis was shorter for cases compared to controls (4040 vs. 4442 days, p<0.001), and cases
were slightly younger when receiving the diagnosis (51.3 vs 53.6 years, p<0.001)

Conclusions: Clavicle fracture patients did not have an increased incidence of a later SIS diagnosis, but were slightly younger
attime of diagnosis. Surgical treatment was correlated with higher incidence of SIS diagnosis.
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PHYSIOTHERAPIST-SUPERVISED EXERCISES VERSUS UNSUPERVISED HOME-BASED
EXERCISES AFTER NON-SURGICALLY TREATED PROXIMAL HUMERUS FRACTURE:
A MULTICENTRE RANDOMIZED CONTROLLED TRIAL
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" Department of Orthopaedics, Viborg Regional Hospital, Viborg, Viborg, DENMARK

2 Department of Orthopaedics, Tampere University Hospital, Tampere, Tampere, FINLAND

3 Department of Orthopaedics, Oslo University Hospital, Oslo, Oslo, NORWAY

* Department of Orthopaedics, Helsinki University Central Hospital , Helsinki, Helsinki, FINLAND

> Department of Orthopaedics, Aarhus University Hospital, Aarhus, Aarhus, DENMARK

Background: Proximal humerus fracture (PHF) is a common fracture in older adults and can have a substantial impact on
upper limb function. Most of the patients can be treated non-operatively, however, it has only been sparsely investigated if
patients benefit from supervised exercise therapy after a PHF. The objective of this trial was to investigate if physiotherapist-
supervised exercises was superior to daily home-based exercises in older adults with a non-operatively treated PHF.

Methods: The trial was a superiority, prospective, randomized controlled trial with blinded endpoint assessors which took
place in three Nordic countries. Non-operatively treated 2-part PHF patients age 60 years or older were randomized to either
10 weeks of physiotherapist-supervised exercises or 10 weeks of unsupervised home-based exercises. Follow-up visits took
place after 3 and 12 months. The primary outcome measure was the Disability of the Arm, Shoulder and Hand (DASH) and
secondary outcomes were Constant-Murley Score, the 15D-instrument, the Visual Analog Scale, General Self-Efficacy scale and
Pain Catastrophizing Scale. Non-union of the fracture was counted as complication.

Results: 72 patients with a non-operatively treated PHF were enrolled, with a mean age of 73 years. After 3 months the mean
DASH score in the supervised group was 25.9 (SD 16.0) compared to 22.4(18.9) in the unsupervised group. The mean difference
was 3.5 (95% CI-5.0;12.5) and did not meet the minimal clinical important difference of 10 points (DASH). Nor did we find
any clinical relevant between-group differences on any of the secondary outcome scores at 3 months follow-up. At 12 months
follow-up the between-group difference on DASH was 3.7 (95% CI -5.2;12.6) in favor of the unsupervised group. Similarly, there
were no between-group differences in the secondary outcome measures. One patient in the supervised group and three in the
unsupervised group had non-union.

Conclusions: This trial provides no evidence that supervised exercises are superior to non-supervised home-based exercises in
improving shoulder function or quality of life in patients aged 60 or older with a non-surgically treated 2-part PHF. Our results
suggest that most older adults with a non-surgically treated 2-part PHF can perform a standardized exercise program without
supervision from a physiotherapist.
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SINGLE-CENTRE COMPARISON BETWEEN THE USE OF A TENDON ALLOGRAFT WITH
DOUBLE BUTTON OR SUTURE ANCHOR FIXATION AND THE CLASSIC WEAVER AND
DUNN PROCEDURE FOR SUBACUTE ACJ DISLOCATIONS.

K VLEUGELS', J. Mertens '3, N. Jansen ', G. Declercq ', O. Verborgt %34

" Orthopaedic Center Antwerp (Orthoca), Antwerp, BELGIUM

2 University Hospital of Antwerp, Antwerp, BELGIUM

3 Faculty of Medicine and Health Sciences, University of Antwerp,, Antwerp, BELGIUM

“ Research Group MOVANT, Department of Rehabilitation Sciences and Physiotherapy (REVAKI), University of Antwerp, Antwerp,
BELGIUM

Background: In the Weaver and Dunn technique (WD) for AC joint dislocations, the CA ligament is transferred to the distal
clavicle to repair the coracoclavicular (CC) ligament injury. The purpose of this prospective, observational cohort study is to
compare the clinical and radiographic outcomes of this standard technique with the newer double-button plus tendon allograft
technique (DB), and suture anchor repair plus tendon allograft plus ACJ capsule repair (SA) .

Methods: The study cohortincludes 53 patients between 18 and 70 years old, who underwent surgery for a subacute (between
2 weeks and 3 months) ACJ dislocation Rockwood type 3,4 and 5. Patient-reported outcome scores and clinical results as well as
loss of reduction rates on plain radiographs were compared. The following questionnaires were administered: Disabilities of the
Arm, Shoulder and Hand (DASH), the Subjective Shoulder Value (SSV), the Visual Analogue Scale (VAS) and the Constant score.
Between-group comparisons were performed using the Kruskall-Wallis test. All reported values are median (Q1-Q3) unless
otherwise specified.

Results: Nineteen patientsin the DB group, 19 patientsin the SAgroup and 15 patients in the WD group, completed the clinical
and radiological follow-up. The median age was 44[29-58] and 48 patients out of 53 were men. The mean VAS scores were
0,33[0-1], 0,47[0-1] and 1,21[0-2] in the WD, DB and SA groups, respectively (p=0.06). There were no significant differences
in DASH, SSV and Constant scores between groups, although the DASH and SSV scores were slightly better in the DB and WD
groups (DASH score, WD 2.2[0-5.4], DB 1.1[0.8-4.2], SA 5.0[0.1-11.8], p=0.22; SSV score, WD 95[90-100], DB 95[95-100], SA
90[90-100], p=0.16; Constant score, WD 100[95-100], DB 98[95-100], SA 96[89-100], p=0.48)

Loss of reduction on plain radiographs occurred in 4 patients in total (1 WD, 1 DB, 2 SA).

Conclusions: The use of newer techniques with tendon allograft and additional button or suture anchors fixation techniques,
with or without repair of the posterior ACJ capsule, does not affect the clinical and radiographical outcomes compared to the
classic Weaver and Dunn procedure for subacute ACJ stabilisation. The overall surgical effect of all three techniques shows
excellent clinical results.
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MORTALITY FOLLOWING PROXIMAL HUMERUS FRACTURE-A NATIONWIDE REGISTER
STUDY OF 147,692 FRACTURE PATIENTS IN SWEDEN
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3 Department of Orthopedics and Traumatology, Helsinki Print Code: University Hospital and University of Helsinki, Helsinki,
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Background: Proximal humerus fractures (PHF) are common and occur mostly after the 6th decade of life. While mortality
following PHF has been reported previously, mortality data after longer follow-up on a national level is lacking

Methods: We obtained data from the Swedish Hospital Discharge Register, on all adult patients (18 years or older) with a
diagnosis of PHF (S42.2, S42.20, or $42.21) for the period between 2001 and 2016. We used the Swedish Cause of Death
Register to investigate mortality in the fracture cohort. We compared the mortality of fracture patients with age- and sex-matched
population-based mortality data obtained from Statistics Sweden

Results: Atotal of 147 692 PHF patients were identifed, with a male to female ratio of 1:3.The mean age was 69 years (range,
18 to 111). Most patients were treated non-surgically (n=126,487, 86%). The crude mortality rate was 2.2% at 1 month, 4.1%
at 3 months, 8.5% at 12 months, and 24% at 48 months after sustaining a PHF. Mortality increased with age; however, the
standardized mortality rate (SMR) was highest among young patients. SMR was 5.4 (Cl: 4.5-6.2) in the 18- to 39-year age
group, 3.9 (Cl:

3.8-4.0)in the 40- to 64-yearage group, 1.8 (Cl: 1.8-1.8) in the 65-79-year age group, and 1.2 (Cl: 1.2-1.2) in the 80-years and
older population. The age-adjusted SMR was 3.9 (Cl: 3.9-3.9) in the whole adult PHF population

Conclusions: The mortality rate and SMR suggest that PHF patients are heterogeneous. Some older PHF patients may beneft
from specialized care (e.g., orthogeriatric), and this should be evaluated in future studies. What's more, PHFs seem be associated
with a high mortality rate even in the younger

age groups which calls for additional research on the younger subpopulations.

The high mortality rate and the evidence supporting conservative treatment in the majority of these fractures should lead to a
critical assessment of current operative treatment policies, when considering the fnite resources of health care systems
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THE INFLUENCE OF ADHERENCE TO ORTHOSIS AND PHYSIOTHERAPY PROTOCOL ON
FUNCTIONAL OUTCOME AFTER PROXIMAL HUMERAL FRACTURE IN ELDERLY

H.TOBIAS ", J. Gleich ", G. Siebenbiirger’, F. Gilbert ', W. Bicker ", E. Fleischhacker '
" Department of Orthopedics and Trauma Surgery, Musculoskeletal University Center Munich (MUM), University Hospital, LMU,
Munich, GERMANY

Background: Proximal humeral fracture is the third most common fracture in elderly. Compliance is crucial for successful
treatment. In terms of orthosis wearing compliance is up to now a topic. Physiotherapy aftercare is also of great importance.
It was hypothesized that neither compliance of orthosis nor of physiotherapy protocol have influence on functional outcome,
complications, and revision rates in elderly.

Methods: Patients >60 years with proximal humeral fractures were prospective included. Four groups were defined: Sling
under conservative treatment [A], sling after plate osteosynthesis [B], abduction brace under conservative treatment [C],
abduction brace after plate osteosynthesis [D]. Rehabilitation protocol followed an evidence-based guideline. Participants
presented after 6 weeks and 12 months. Constant Score (CS), protocol deviations, complications and revisions were evaluated.

Results: N=149 participants were included. Mean age: 76.4+8.4 years. In [AB] n=33 (53.2%) completed orthosis and
physiotherapy orderly (CS: 57+10), n=10 (16.1%) terminated one of both earlier (CS:64+7), n=19 (30.6%) terminated both
earlier (CS: 59=10) (Distribution: p<0.001, CS: p=0.9). In [CD] n=39 (44.8%) completed orthosis and physiotherapy orderly
(CS: 58+8), n=23 (26.4%) terminated one of both earlier (CS: 58+10), n=25 (28.7%) terminated both earlier (CS: 60=11)
(Distribution: p<0.001, CS:0.2)). In [AB] neither regular termination of sling protocol (p=0.8) nor completion of physiotherapy
protocol (p=1) influenced CS significant. The same result in [CD]: sling protocol (p=0.1), physiotherapy protocol (p=0.7).
Overall 36.9% terminated orthosis earlier due to complications, some of them serious, one life-threatening. Secondary fracture
dislocations were not significant over all groups (p=1). Surgical revisions were not conducted in any group. Moreover CS after
12 months was not significant in any group (p=0.4).

Conclusions: Several factors prevent the elderly from properly implementing both orthotics and physical therapy. This
collective has difficulties to organize and keep physiotherapy, orthosis-protocols can lead to relevant restrictions in daily life
and even dangerous situations. The present study was able to show severe deviations of the protocols in elderly that were
simultaneously accompanied without significant deterioration in functional outcome, complications or revisions. The assume a
cut-off age at which strict adherence becomes significantly relative, and attempted implementation entails significant losses in
life quality with no increase in functional outcome.
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CLINICALAND RADIOLOGICAL OUTCOMES OF GLENOID FRACTURES
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Background: Isolated glenoid fractures are rare and their management is poorly understood. Our study analyses clinical and
radiological outcomes of all glenoid fractures at a single trauma unit over a 10-year period.

Methods: A retrospective study examining outcomes of patients with isolated intra-articular glenoid fractures. Imaging was
examined noting fragment size and degree of displacement (step and/or gap). Patients were assessed for range of movement
(ROM), Oxford Shoulder Scores (0SS), quick DASH (QDASH) and Subjective Shoulder value (SSV). Functional outcomes in
operative vs non-operative groups and different displacement groups were analysed using independent sample, 2-tailed t-test,
P<0.05 denotes statistical significance.

Results: 40 patients met criteria, 17 (42.5%) males and 23 (57.5%) females. Mean age of 59.7 years (range 29-87). 64%
of fractures were on dominant side. 28 non-operatively managed and 12 managed operatively (6 Latarjet - 1 revised to
arthroplasty, 2 arthroplasty, 17 McLoughlin, 3 arthroscopic procedures). Mean follow-up was 36 months (range 5-136). Mean
ROM was elevation 138° (range 10°-170°), ER 50° (range 10°-80°), IR in constant points 6.88 (range 2-10). Mean 0SS 38.2
(range 5-48), QDASH 21.2 (range 0-86) and SSV 76.3 (range 20-100). Mean 0SS in the operative and non-operative groups
were 32.8 and 40.8 (p=0.05). 7 patients had recurrent dislocations (4 displaced, 2 minimally displaced), all 4 displaced were
managed operatively. Comparing displaced >5mm fracture outcomes (0SS 35.8, elevation 124°, IR 5.57, ER 43°) to minimally-
displaced/undisplaced fractures (0SS 41.8, elevation 156°, IR 8.6, ER 59°); p=0.11, p=0.025, p=0.007, p=0.044, respectively.
19 patients had both a step and a gap radiographically; 10 managed non-operatively (0SS 38.0, elevation 146°, IR 8.0, ER 49°),
9 managed operatively (0SS 36.6, flexion 113°, IR 4.33, ER 38°). Patients with a step had poorer function than gaps (0SS 27.2
vs 43.7; p=0.1). Overall complication rate was 45% (adhesive capsulitis 22.5%, rotator cuff tendinopathy 20%).

Conclusions: This is one of the largest case series evaluating function of patients with isolated intra-articular glenoid fractures.
Patients with recurrent dislocations, fracture displacement >5mm, with both radiographic gap and step, were more likely to have
operative intervention. Worse functional outcomes and higher complication rates were associated with operatively managed
patients.
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ULTRASOUND SEEMS AVALUABLE TOOL FOR ASSESSMENT OF SOFTTISSUE INJURIES IN
THE ELBOW!

H. Bjérnsson Hallgren ', D. Nicolescu ', L. Tornquist ', M. Casselgren ', L. Adolfsson '
" Linkdping University Hospital, Linkdping, SWEDEN

Background: Ultrasound (US) has been suggested a valuable complement to clinical and radiological examinations in
elbow trauma. Magnetic resonance imaging (MRI) is considered the gold standard despite reported fair to moderate interrater
reliability (IRR). The primary aim was to investigate if US was feasible in the acute setting following an elbow trauma. Secondarily
to investigate IRR between 2 investigators using US in acutely injured elbows and agreement between US and MRI for the same
injuries.

Methods: 101 patients, 45 men, mean age 49 (range 18-86) suffering an elbow trauma with dislocation and/or fracture were
included. Exclusion criteria were prior injury or examinations not possible within 14 days. During US the condition of muscles
and ligaments was recorded in a protocol, with alternatives intact, partial or complete tear. 72 patients had two US assessments
independently by upper extremity surgeons. 58 patients had an MRI evaluated by 2 experienced radiologists using the same
protocol. Agreement between assessment modalities was analysed with kappa statistics and interpreted according to Landis
and Koch.

Results: US examination was feasible in all within 2 weeks with tolerable discomfort. Describing the structures as intact or
injured the IRR was moderate or substantial as follows: extensors 0,50, lateral ligaments 0,45, annular ligament 0,70, flexors
0,40, medial anterior ligament 0,70, medial posterior ligament 0,62. When separating the findings further and differentiating
between intact, partial or complete the IRR ranged from fair to substantial The agreement between MRI and US ranged from
fair to substantial (extensors 0,64, lateral ligaments 0,28, annular ligament 0,31, flexors 0,62, MCLanterior 0,29, MCL posterior
0,45). When categorizing the same structures as intact, partial or complete the agreement ranged from fair to moderate.

Conclusions: Ultrasound was found feasible. IRR varied depending on examined structures. With MRI as gold standard,
agreement with US was good, ranging from moderate to substantial when injuries were separated into injured or not. For
lesions considered as partial agreement was slightly less good, ranging from fair to substantial. The different modalities had
varying precision in different anatomical structures. Overall, ultrasound seems like a useful tool for identifying soft tissue lesions
ininjured elbows.
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IS IT TIME FOR A CHANGE IN SIMPLE OLECRANON FRACTURES FIXATION OPERATIVE
TECHNIQUE?

M. Glisic, V. Stevanovic A. Jevtic ', F. Cucakovic’

"Institute for Orthopedic Surgery - Banjica, Belgrade, SERBIA

Background: Olecranon fracture is a common upper limb fracture accounting for approximately 10% of all fractures of the
upper extremity and 40% of all fractures around the elbow joint. Seventy percent of fractures are simple transverse fractures.
Treatment with sutures, tension band wiring, screw or plate fixation depending on patient factors, fracture configuration, and
surgeon preference. The most common mode of fixation is to use tension band wiring. Even though there are many implants on
the market, no ideal solutions are currently available. Using the existing methods as a motive, and intending to solve the most
common complications of current operative techniques, we have developed a novel technique utilizing a high-strength suture
without any metallicimplants.

Methods: The study enrolled ten patients, aged 26-76 years, treated with the tension-band tape fixation technique. All patients
included sustained a Mayo IIA olecranon fracture during a fall on the same level, without associated injuries to other bones.
During the monitoring, five outpatient controls were held, distributed over the period of six months. The main goal was to
evaluate the range of motion of the operated arm. On the last follow-up, patients were given a questionnaire with series of
questions considering the current condition using the Mayo Elbow Performance Score and the Oxford Elbow Score . X-rays were
performed on each visit to monitor fracture healing and the position of fracture fragments.

Our technique involves passing of two FiberTape sutures through the parallel bone tunnels created in the fracture fragments,
and forming a figure "X" at the level of the fracture.

Results: Healed fracture in proper position was observed in all patients, eight weeks post-operatively. By the 12th week, 8/10
patients achieved full range of active motion. During the six months of follow-up, there were no postoperative complications.
During the final follow-up visit, the average results of the Mayo Elbow Performance Score and Oxford Elbow Score were 97.5/100,
and 47.33/48

Conclusions: Suture tension-band tape fixation may be a viable alternative to the traditional methods of managing simple
olecranon fractures. All patients treated with this operative technique had satisfactory clinical results, without the presence of
postoperative complications.
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TERRIBLE TRIAD OF THE ELBOW: OPTIMIZING SURGICAL OUTCOMES WITH INTERNAL
BRACE

B. Lobo Brandao ', C. Salazar’, A. Zaluski ', B. Gribel ', M. Simoni’, V. Vianna ', M.E. Duarte ’
"Instituto Dor De Ensino E Pesquisa (Idor), Rio De Janeiro, BRAZIL

Background: The association between elbow dislocation with fractures of the radial head and coronoid process is known
as the terrible triad of the elbow (TTE). It has been a concerning disorder, due to notorious unsatisfactory results. Traditional
approach includes radial head fixation or replacement, coronoid fixation and lateral ligament repair. Although surgical steps are
well stablished, TTE is still considered an orthopedic challenge. For this reason, we have routinely included the ‘internal brace’
technique (IB) at the surgical approach for TTE. This lateral collateral ligament reinforcement consists of fixing a strong suture to
both ligament insertion points, ensuring for a greater joint stability.

Methods: Inclusion criteria were TTE patients operated by the same surgeon, augmentation with IB, and at least 12-month
follow-up. Operative reports were assessed, and patients were reviewed for radiographic analysis and clinical results, including
range of motion (ROM) and functional scores. The operated elbow was also compared to contralateral unaffected side.

Results: Inclusion criteria were met by 26 individuals. Simple radial head fractures were fixed with headless screws in 8
patients, and all other were replaced due to comminution. Coronoid were plated in one, fixed with screws in 4 and grafted due
to comminution in two patients. All other coronoid injuries were classified as tip fractures and were not fixed. Lateral collateral
ligament was repaired and augmented with 1B in all patients. Mean ROM for operated elbows were: 136° = 2 (flexion), 10° +
8 (extension), 86° = 6 (pronation) and 84° = 11 (supination). Mean functional scores were 96 = 6 points for MEPS and 5 =
6 for DASH. Although statistically different for flexion (p=0,0000) and extension (p=0,0000), comparison with contralateral
unaffected elbow did not reach the minimal important clinical difference for any outcome parameter. Clinical scores and ROM
were not influenced by different radial head or coronoid approaches, since no statical difference were found. There was no
significant complications or reoperations within our series.

Conclusions: TIE treatment including ligament reinforcement with 1B techniques results in satisfactory outcomes.
Reinforcement with the IB adds security to lateral ligament repair, increasing stability and providing more confidence for early
rehabilitation.
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A HOLOGRAPHIC MIXED REALITY SYSTEM TO LEAPFROG CURRENT TECHNOLOGY IN
REMOTE ORTHOPEDIC UPPER EXTREMITY TRAUMA CARE

R. Papandrea’, S. Tule ?, A. Greene

" Orthopaedic Associates of Wisconsin, Pewaukee, USA
2Soddo Christian Hospital, Soddo, ETHIOPIA

3RSQ, Poznan, POLAND

Background: Introduction: Operating rooms in remote and developing countries often do not have access to advanced medical
technologies. Trauma care presents additional challenges, due to the emergent nature of trauma and the uniqueness of each
injury. Some hospitals have invested in on-site 3D printing workflows based on imaging to facilitate better understanding of
fractures, but these workflows require expensive equipment, workflows, and replenishment of printing materials. This study
investigated the use of a holographic mixed reality system in a remote location to facilitate trauma care with no disposable
resources.

Methods: Methods: A head-mounted holographic mixed reality system that allows the surgeon to intraoperatively view,
manipulate, position, and reduce fractures in augmented reality was developed (RSQ HOLO, RSQTechnologies, Poznan, Poland).
The system was utilized in an orthopedic trauma hospital in Ethiopia. After obtaining 3D imaging of a trauma patient, 3D models
of upper extremity fractures were uploaded to the mixed reality system that allowed the surgeons to both manipulate the
fracture components and template each case ahead of the procedure. Intraoperatively, while maintaining sterility, the mixed
reality system was used by the surgical staff to reference and manipulate the anatomy in real time as if they were physical
objects in the surgical field.

Results: Results: The workflow from imaging to uploading 3D models to the mixed reality system took less than 5 minutes to
complete. The surgeons were able to preoperatively plan each case in 3D as well as visualize the virtual objects intraoperatively
for anatomical referencing. All surgeons quickly acquired the skills to manipulate their virtual field. Complex upper extremity
fractures were successfully reconstructed utilizing the system for reference.

Conclusions: Discussion: The form factor, zero-waste, and intraoperative advantages of using a head-mounted mixed reality
system in upper extremity trauma care facilitates an increased understanding of complex fracture anatomy as well as streamlining
the workflow from imaging to the procedure. Such systems can be deployed to remote areas thereby “leapfrogging” current
standard imaging, viewing, and intraoperative assistance systems.
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ELBOW ARTHROSCOPY “INJECTION - FLEXION" SIGN

M. SANDOW'', M. Selby ?
"Wakefield Orthopaedic Clinic, Adelaide, AUSTRALIA
2 Royal Adelkaide Hospital, Adelaide, AUSTRALIA

Background: Alack of elbow extension is a frequent indication for arthroscopy; however, the loss of extension can be caused
by a tight anterior capsule, or alternatively bone or scar obstruction posteriorly. Acommon positioning for elbow arthroscopy is
with the patient was placed in a lateral position with the arm over a bar, with the elbow flexed at 90 degrees. It was observed
that while most elbows extended on injection of saline, a proportion flexed. This study assessed the correlation between the
direction of the elbow motion following injection of saline, and the presence of an anterior capsular contracture.

Methods: Because of the observation of variable motion with 20ml saline injection, the direction of initial motion, as well as
routine documentation of pathology and treatment was recorded for all elbow arthroscopy. This data was then retrospectively
reviewed to assess for a possible correlation of elbow flexion on saline injection with anterior contracture as a cause of loss of
elbow extension.

Results: Of the consecutive series of 49 patients who underwent elbow arthroscopy, 12 were noted to flex, and 37 to extend
following injection of 20ml of saline. 3 of the 31 who extended were also noted to have volar capsular contracture, but extended
less then those without a volar capsular contracture. There was a significant association with elbow flexion and volar capsular
contracture (p<.00001) and with extension and no contracture (p<.00001). Of the 3 patients who extended but were noted
to have an anterior capsular contracture, 2 had large anterior loose bodies, and the other patient responded well to anterior
capsular release. Overall sensitivity of “injection flexion” for predicting the presence of an anterior contracture as the cause of
elbow extension lack was 0.8, and the specificity 1.0.

Conclusions: A significant association between elbow flexion on injection of saline and the presence of an anterior capsular
contracture has been demonstrated. This provides a useful guide as to the cause of the lack of elbow extension, prior to
arthroscope insertion, and is consistent with the work by Gallay, Richards and O'Driscoll (Arthroscopy, 1993) on the compliance
of the stiff elbow.
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LINKING THE DISTAL HUMERUS COLUMNS IN ARTICULAR FRACTURE FIXATION

J. Heifner, D. Mercer?, F. Rubio ', J. Orbay '
" Miami Bone and Joint Institute, Miami, USA
2 University of New Mexico Department of Orthopaedics, Albuquerque, USA

Background: High rates of nonunion in articular distal humerus fractures indicate an unsolved problem.The fixation principles
of O'Driscoll describe linking the fractured articular segment to the distal humerus columns with compression screws which
creates a stable fixed angle construct. A novel device has been introduced which utilizes an interlocking beam through the
articular segment to connect the distal aspect of the medial and lateral plates, creating a linked construct. We sought to evaluate
the stability of this linked construct using an articular model of distal humerus fracture.

Methods: Ten matched pair specimens of 65 years of age or older were randomized to the use (LB group) or non-use (NLB
group) of an interlocking beam to link the medial and lateral locking plates in fixation of an AO Type C3 fracture model. Outside
of the linking beam, fixation between the matched pairs was consistent using 2.7mm locking screws with fixed trajectories and
uniform lengths.

Results: Mean stiffness was 273 Newtons/mm in the LB group and 225 Newtons/mm in the NLB group (p=0.001). Mean
maximum displacement was 0.28 in the LB group and 0.93mm in the NLB group (p=0.006). Mean load to failure was 277
pounds in the LB group and 280 pounds in the NLB group (p=0.94).

Conclusions: Success of the distal humerus fixation construct is predicated on 2 conditions - 1) rigid fixation of the articular
segment and 2) compression of the articular segments to the humeral shaft. These fixation principles have been applied to a
novel fixation construct which links the medial and lateral columns via an interlocking beam. In structural engineering, a beam
is a horizontal element which resists loads that are perpendicular to its axis. Our results indicate that an interlocking beam
which links the medial and lateral plates provides greater stability compared to a similar fixation construct which does not utilize
an interlocking beam. We attribute this finding to the beam’s double supported design which resists cantilever bending and
provides robust compression of the fractured fragments.
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MONTREAL NOVEL FRAGMENT SPECIFIC CLASSIFICATION OF COMPLEX OLECRANON
FRACTURES: CREATION OF A 3D MODEL, RADIOLOGICAL VALIDATION AND PROPOSED
SURGICAL ALGORITHM

J. Chapleau "% M. Joly-Chevrier "%, R. Paquet **3, Y. Petit 34°, G.Y. Laflamme ", D.M. Rouleau "2

" University of Montreal, Department of Medicine, Faculty of Medicine, Montreal, CANADA

2 Hopital du Sacré-Coeur-de-Montréal, Department of Orthopaedics Surgery, Montreal, CANADA

3 Research Center Centre Intégré Universitaire de Santé et de Services Sociaux du Nord-de-lle-de-Montreal, Montreal, CANADA
*Hopital du Sacré-Coeur Research Center, Montreal, CANADA

5 Laboratoire de recherche en Imagerie et Orthopédie (LI0), Ecole de Technologie Supérieure, Montreal, CANADA

Background: Current classifications for proximal ulna fractures patterns come from qualitative observations and are not
guiding surgical decision making. They are not impartial enough for understanding the deforming forces on the fracture
fragments. We propose a new classification system based on a biologic and anatomic stresses analysis. Our hypothesis is that
fragments in complex fractures can be predicted by the tendinous and ligamentous insertions on the proximal ulna. A surgical
algorithm based on fractured fragments will be proposed.

Methods: A literature review was conducted, followed by modeling of the proximal ulna soft tissue insertions. Selected articles
included location of these insertions. A 3D model of the ulna anatomy has been designed using data from the literature review
with SliceOMatic and Catia V5R20 software. Proposed fragments and fracture lines were derived from the literature review.
A retrospective radiological study was conducted. The radiological database was used to identify CT scans of multi-fragment
olecranon fractures from 2009 to 2021. These have been reviewed and classified according to the novel “fragment specific”
classification, the Mayo and the Schatzker classifications.

Results: The literature review targeting quantitative values for the elbow soft tissue identified 1152 scientific articles. 198
articles were filtered as directly relevant and 41 met the inclusions criteria. 12 papers presented quantitative data for an
equivalent of 134 quantified elbows. consensus was obtained, and the bony attachments of ligaments and tendons were
mapped on a 3D olecranon model. Seven potential fracture fragments were identified. The radiological study was a cohort of 67
cases. A substantial interrater reliability (Cohen kappa, >0.6) was obtained. The seven specific fragments were identified in the
67 cases of complex olecranon fractures based on pre-operative CT scans: dorsal (40%), intermediate (42%), tricipital (100%),
supinator crest (25%), coronoid (18%), sublime tubercle (12%) and anteromedial facet (18%). 18 cases (27%) were classified as
Schatzker D (comminutive) and 21 (31%) Mayo 2B (stable comminutive).

Conclusions: This proposed classification system is anatomically based and considers the deforming forces from ligaments
and tendons. By offering a more precise comprehension of complex proximal ulna fractures, it would lead to more accurate
fracture evaluation in order to plan fixation.
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OLECRANON FRACTURE DISLOCATION. OPERATIVE TREATMENT AND IMPORTANCE OF
RECOGNISING LESSER SIGMOID NOTCH FRACTURES

F. Zampeli', P Kanellos ', E. Fandridis '
"Hand-Upper Limb-Microsurgery Department, General Hospital KAT, Athens, GREECE

Background: Olecranon fracture dislocations (OFD) are complex elbow injuries with certain characteristics. The lesser sigmoid
notch of the ulna has received limited attention in the setting of these injuries. The purpose is to present the lesions, surgical
technique and outcomes of patients that were operated for OFD with radial head (RH) and coronoid fractures. Secondary purpose
is to describe the fracture of lesser sigmoid notch (LSN) in these cases.

Methods: Sixteen patients (8 male, mean age 58years, range 24-70) were operated for OFD with concomitant RH and coronoid
fractures. All patients had a preoperative CT examination.

Seven patients had LSN fracture (undisplaced n=1, displaced but not comminuted n=4, comminuted n=2). All patients were
operated through transolecranon fracture approach. Coronoid fracture fixation was performed with sutures, screws or plate
depending on fracture pattern. Identification and anatomical restoration of LSN fracture allowed for proximal radioulnar joint
(PRUJ) congruity and provided a landmark for RH arthroplasty height.

Results: At mean 39 months follow-up (range 27-60) the patients had mean (range) elbow ROM

flexion/extension 120° (110-120)/-10° (-20 - -5) and pronation/supination 70° (60-80)/60° (60-70). Fracture union was
achieved, and none had new dislocation or needed revision. Mean (range) MEPS and DASH scores were 100 (0) and 7.5 (2.5-
20) respectively. Four patients presented with ulnar neuritis that resolved spontaneously.

Conclusions: Patients of this series that were operated for olecranon fracture dislocation with concomitant radial head
and coronoid fracture displayed successful functional outcome. The lesser sigmoid notch fracture should be recognized and
anatomically restored to achieve stability and congruity of PRUJ and to serve as landmark for RH arthroplasty in olecranon
fracture dislocation with associated RH and coronoid fractures. According to the findings LSN may present as: I. intact; II.
undisplaced fracture; IIl. displaced without comminution; IV. comminuted fracture. Further studies are needed to confirm these
findings regarding lesser sigmoid notch involvement and fracture pattern in OFD injuries.
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PREDICTIVE FACTORS FOR HUMERO-ULNAR OSTEOARTHRITIS IN FRACTURES OF THE
PROXIMAL ULNA

F. Carminati’, C. Bouteille ', . Saade ', S. Rochet ', F. Loisel ', L. Obert !
' Orthopaedics, Traumatology, Plastic and Reconstructive surgery and Hand Department, Jean Minjoz Teaching Hospital Center,
Besancon, FRANCE

Background: Olecranon fractures are the most common fractures in elbow trauma. Double plate osteosynthesis is now the
gold standard when they are comminuted or complex. Our study evaluates the incidence of osteoarthritis in patients who have
undergone double plate osteosynthesis following a complex fracture of the proximal ulna.

Methods: Between January 2004 and June 2019, 74 patients who underwent plate osteosynthesis of the upper end of the ulna
and were free of humero-ulnar osteoarthritis were included. Radiographic analysis was conducted on the initial, postoperative
and longest follow-up radiographs of these patients to determine what radiological predictors of post-traumatic humeroulnar
osteoarthritis might be.

Results: The mean follow-up time was 37.3 months (1 - 169). The mean age of the patients was 56 years (15 - 85), with 55%
female.The incidence rate of humero-ulnar osteoarthritis on radiography at longest follow-up was 46% (34 patients). Risk factors
associated with a higher rate of osteoarthritic lesions were Schatzker F, Mayo 3 fractures, presence of metaphyseal extension
of the fracture line, associated Regan and Morrey stage 2 or 3 coronoid fracture or Mason stage 2 or 3 radial head fracture, and
poor joint reduction.

Conclusions: Proximal ulna fractures are often associated with complex injuries involving the stabilising anatomical elements
of the elbow. There isa significantinfluence of the severity of the type of fracture and these associated lesions in the development
of humero-ulnar osteoarthritis. The quality of joint reduction can help to correct this unfavourable progression.
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LONG TERM RESULTS FOR TREATMENT OF POST INFECTION NON UNION OF
SUPRACONDYLAR HUMERUS WITH A RING FIXATOR

Y Elsafoury’
" Orthopedic department Kasr AL Ainy hospital Cairo university, Cairo, EGYPT

Background: Nonunion of the supracondylar area of the humerus is a very difficult area to treat. The llizarov method has been
shown to be effective in the treatment of nonunion of the humeral diaphysis. However, there is little in the literature regarding
the treatment of nonunion of the supracondylar area especially in post-infection cases. In this study long term results of using
this technique are demonstrated .

Methods: Eighteen patients with a mean age of 45.73 years were treated for post-infection nonunion of the supracondylar area
of the humerus with the llizarov method and followed up for 7 years. All had undergone at least 2 previous failed operations.
The patients were evaluated radiologically and clinically with an outcome survey using the Disabilities of the Arm, Shoulder and
Hand (DASH) score.

Results: Solid union was achieved in all patients in a mean time of 6.87 months. All patients had improvement in shoulder and
elbow motion after treatment. The mean DASH score before surgery was 90.66 , whereas that after surgery was 24.62 . There was
asignificantimprovementin the DASH score after surgery; the mean difference was 66.04 , with a t value of 35.88 (P <.001). All
patients were satisfied with the treatment and returned to a more normal lifestyle with no pain, as well as complete soft-tissue
recovery. None had recurrence of infection.

Conclusions: llizarov treatment for post-infection nonunion of the supracondylar humerus was shown to be effective, reliable,
and tolerated by the patients
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CLINICALOUTCOMESINPATIENTSUNDERGOINGDISTALHUMERALHEMIARTHROPLASTY
FOR COMPLEX INTRA-ARTICULAR DISTAL HUMERAL FRACTURES

G.Manoharan ', S. Shah', A. Wood ", R. Parmar ", I. Guisasola ', M. Kent '
" Liverpool University Hospitals NHS Foundation Trust, Liverpool, UNITED KINGDOM

Background: Distal humeral hemiarthroplasty (DHH) is a treatment option for complex intra-articular distal humerus fractures
notamenable to open reduction internal fixation (ORIF). ORIF has a reported high complication rate and Total elbow arthroplasty
(TEA) places significant limitations on patient functionality, in addition to its own complications. The literature on clinical
outcomes from DHH is limited.

The aim of the study is to present the clinical outcomes in patients undergoing hemiarthroplasty for distal humeral fracture with
early to mid-term follow up.

Methods: Prospectively collected data from departmental database was reviewed retrospectively. All patients undergoing
elbow hemiarthroplasty for trauma with minimum 2 year follow up at a Major Trauma Centre were reviewed. The implant used
was Tornier Lattitude elbow hemiarthroplasty. Outcome measures constituted Oxford Elbow Score (OES), Disabilities of the Arm
Shoulder and Hand Score (DASH) and Range of motion (ROM).

Results: 22 patients were reviewed with 1 lost to follow up and 2 deaths. 19 elbow hemiarthroplasties in 19 patients
(male:female of 1:18) were identified with mean follow up of 55 months (26 to 111), over a 7 year period from 2012 to 2019.
The mean age was 67 years (49 to 77) with 88% ASA grade 2 and 12% ASA grade 3.The reported mean OES was 32 (9 to 47) and
mean DASH score was 37.4 (2.3 to 79.6). The mean post-operative ROM was flexion 122.4 degrees (90 to 150), extension 14.7
degrees (0 to 45), pronation 88.4 degrees (80 to 90) and supination 85.6 degrees (40 to 90). The complication rate was 16%
(n=3) and included permanent ulnar neuropathy, complete ankyloses and olecranon erosion requiring revision to total elbow
replacement at 48 months.

Conclusions: Ourstudy supports DHH as a good option for complex un-reconstructable distal humerus fractures. The functional
outcomes in our cohort were satisfactory with a lower complication rate than reported in the literature.

306



Oral Poster Session 3: Shoulder Instability

0P.03.01

FUNCTIONAL AND IMAGING EVALUATION OF SUBSCAPULARIS MUSCLE IN PATIENTS
UNDERGOING LATARJET SURGERY WITH PRESERVATION OF TENDON INSERTION

R Moraes', V. Cossich ', T. Coimbra ', M. Schiefer’, P Martins’, M. Cohen’, C. Laett ", A.C. Leal ', M.V. Amaral’, G. Motta’
" Brazilian National Institute of Traumatology and Orthopedics (INTO), Rio de Janeiro, BRAZIL

Background: In bone block surgery described by Latarjet, surgical desinsertion of the subscapularis muscle often results in
alterations in its function and structure, which may be definitive. Thus, the split of subscapularis muscle fibers was described as
an alternative to disinsertion. In order to verify the impact of this preservative approach, both on the structure and function of
the subscapularis muscle, we evaluated a group of patients who underwent Latarjet surgery in which muscle split approach was
performed.

Methods: Participants with a minimum postoperative follow-up of one year who had undergone computed tomography of
the affected shoulder, as part of the preoperative routine, were selected. Participants underwent physical examination to assess
range of motion and subscapularis function. Through the analysis of computed tomography images, we evaluated thickness of
the subscapularis and infraspinatus and the stage of subscapularis fatty infiltration. For strength evaluation, bilateral muscle
torque analyzes of the medial and lateral rotators were performed using an isokinetic dynamometer.

Results: The study included 32 individuals of both genders, with a mean age of 33.9 = 9.2 years. Regarding the physical
examination, we did not clinically observe subscapularis dysfunction. Postoperative computed tomography images, using
the contralateral side as a control, revealed reduced thickness of both subscapularis (2.28 + 0.46 cm and 2.10 + 0.46 cm,
respectively) and infraspinatus (2.84 = 0.33 cm and 2.76 = 0.30 cm, respectively) muscles on the affected side. There was also
a significant difference in the strength of the medial and lateral rotators between the shoulders, with lower values of both peak
torque and total work on the affected shoulder, with a symmetry index between 76.3 and 89.4%. There were significant but
small correlations between postoperative subscapularis muscle thickness and peak torque values and total work of the medial
rotators of the affected shoulder.

Conclusions: The results suggest that the approach with preservation of the subscapularis humeral insertion results in
decreased subscapularis muscle thickness as well as in reduced peak torque and total work of medial rotators. These changes,
however, did not manifest on physical examination, with the maneuvers performed to evaluate the subscapularis function
being negative.
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NOVEL TECHNIQUE TO TREAT STERNO-CLAVICULAR JOINT INSTABILITY WITH JOINT
FIXATION AND MID-CLAVICLE OSTEOTOMY, LONG TERM FOLLOW UP OF MORE THAN
10 YEARS

M. Moursy’, H. Resch ", S. Aldhuhoori 2
" University Hospital for Orthopedics and Traumatology, Paracelsus Medical University, Salzburg, AUSTRIA
27MH, AbU Dhabi, UNITED ARAB EMIRATES

Background: The Sternoclavicular (SC) joint dislocations are rare injuries. Surgical management is indicated for patients who
failed conservative management and have persistent pain and instability.

Methods: Between December 2003 and May 2020, 8 ptients who were diagnosed with recurrent SC Joint instability were
included in the study. All these patients underwent the surgical technique that consists of two stages. The first stage consists of
medial clavicle fixation and mit-clavicular osteotomy and a second stage to remove the tension band wire and fixation of the
mid-clavicular osteotomy with a plate. Patients reported outcome scores used including the disabilities of the arm, shoulder and
hand (DASH) questionaire, Constant score and Oxford shoulder score. Data was analysed statistically using simple descriptive
statistics.

Results: There were total of 8 Patients diagnosed with recurrent SC joint dislocation. The mean age was 48 years. The average
follow up was 10,61 years (range 2.5-19 years). The average of DASH Fuction, work module and sports/perfoming arts module
was 2.7,0and 0,78 respectively. The average constant score was 99.75 and Oxford shoulder score was 47.5.There was no would
or neurological complications or hardware migration occured in this series.

Conclusions: There is no evidence in the literature that supports one surgical technique over another technique for the
stenoclavicular (SC) joint dislocations. The novel two- stage approach has shown constent satisfactory long-term functional
outcomes.
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OPEN LATARJET OUTPERFORMS OPEN BANKART REPAIR IN CONTACT SPORTS

B. Nicolas ', M. Luca ', B. Hugo ', M. Vincent? M. Pierre '
" Pierre Paul Riquet Hosiptal, Toulouse, FRANCE
2Clinique Pyrenees, Tarbes, FRANCE

Background: Because Rugby is a contact and collision sport, it exposes to a higher risk of recurrence after anterior shoulder
stabilization. Therefore, the choice of the surgical procedure warrants specific attention to optimize the stability of the shoulder
throughout the career of the player. The goal of this study was to compare clinical and radiological outcomes of open Bankart
and open Latarjet at mild to long term follow-up in a high-risk sport.

Methods: 66 rugby players were retrospectively enrolled in a single center study after a surgical treatment for anterior shoulder
instability procedure with a minimum follow-up of 5 years. 33 players (35 shoulders) treated with an open Bankart repair (Group
Bk) were compared to 33 players treated with an open Latarjet (Group Lt). Rowe score, Walch-Duplay score and rate of recurrence
(dislocation or subluxation) were analyzed. Degenerative arthritis was explored on plain X-rays at follow-up.

Results: Both groups were comparable in term of preoperative glenoid bone loss and ISIS.

At mean follow-up of 6 years, the rate of recurrence was 17% for group Bk and 0% for group Lt (p=0.01). Postoperatively, no
complication occurred in group Bk, whereas 2 infections required a reoperation and washout in group Lt (p=0.23). 93% was
able to return to rugby at the same level or higher in group Bk and 85% in group Lt (p=0.26), at mean time of 6 months and 5
months respectively (p=0.30). The mean Rowe and Walch-Duplay were of 91 vs 94 points (p=0.34), 87 vs 89 points (p=0.78)
for Bk and Lt group respectively.

The rate of moderate or mild arthritis was 68% in group Bk and 39% in group Lt (p=0.01).

Conclusions: Open Latarjet procedure provided satisfactory clinical and radiological outcomes at long term follow-up in rugby
player population. It outperformed open Bankart repair in term of rate of recurrence and degenerative arthritis.
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CLAVICULAR TUNNEL WIDENING IN CHRONIC ACROMIOCLAVICULAR JOINT
INSTABILITIES AFTER PRIMARY AND REVISION ARTHROSCOPICALLY-ASSISTED
ACROMIO- AND CORACOCLAVICULAR STABILIZATION

V. Philipp ", E. Larissa %, B. Frederik ?, A. Laurent?, S. Markus 2
" University Hospital Zurich, Department of Traumatology, Zurich, SWITZERLAND
2 Schulthess Klinik, Department of Shoulder and Elbow Surgery, Zurich, SWITZERLAND

Background: The treatment of chronic bidirectional acromioclavicular joint (ACJ) dislocations can be challenging. Loss of
reduction (LOR), recurrent dynamic posterior translation (DPT) and clavicular tunnel widening (cTW) are common postoperative
phenomena.

We aimed to evaluate coracoacromial malalignement (LOR, DPT) and cTW in patients with chronic ACJ dislocations treated with
arthroscopically-assisted ACJ stabilization after previously failed non-operative or surgical treatment.

Methods: 27 patients (20 male, 7 female, mean age 46.1 years) with chronic bidirectional ACJ dislocations and failed previous
treatment (15 patients non-operatively, 12 patients surgically) were operated with an arthroscopically-assisted ACJ stabilization
by use of a coracoclavicular and acromioclavicular tendon allograft passage augmented with a single low-profile TightRope
device.

Bilateral anteroposterior stress views served for evaluation of LOR and cTW at 6 weeks and 6 months postoperatively and for
evaluating the filling ratio (FR, device insertion depth divided by clavicle height) at 6 weeks postoperatively. Bilateral Alexander
views were used to assess the degree of DPT 6 months postoperatively.

Results: There were no postoperative differences in LOR, DPT or cTW between groups.

After joint reduction at 6 weeks postoperatively [16.6mm with 95% CI 14.9-18.3mm to 8.3mm (6.7-9.9mm); p<0.001], LOR
was observed 6 months postoperatively [-3,5mm (-5.2- -1.9mm); p<0.001].

cTW area increased between Follow-Ups (FUs) [28.5 mm2 (24.2-32.8 mm2) to 39.1 mm2 (34.4-43.8 mm2); p<0.001].
Diametral cTW was most pronounced at the inferior cortex [7.3mm (7.0-7.7mm) vs. superior cortex: 6.0mm (5.8-6.1Tmm) and
vs. intermediate level: 6.2mm (6.0-6.4mm); p<0.001, respectively].

Larger cTW at the inferior cortex was related to a smaller FR (r =-0.432; p=0.032) and showed a correlation with LOR (r=-0.449;
p=0.024) and DPT(r=0.421; p=0.036).

Conclusions: In chronic ACJ dislocations treated with arthroscopically-assisted ACJ stabilization after failed prior treatment,
cTW is associated with malalignment of the ACJ. Consequently, reduced cTW (e.g., by means of a more filling device) could
improve ACJ reduction.
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COST-EFFECTIVENESS ANALYSIS OF ARTHROSCOPIC BANKART REPAIR VERSUS OPEN
LATARJET IN PATIENTS WITH INSTABILITY SEVERITY INDEX SCORE (ISIS) BETWEEN 4
AND 6
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Background: The ideal surgical treatment for anterior shoulder instability is still under debate. Both clinical and economic
factors must be considered for optimal resource allocation. From the clinical perspective, the Instability Severity Index Score
(ISIS)is a helpful and validated tool for surgeons, although a gray area between 4 and 6 exists. In fact, patients with an ISIS <4
and >6 can be treated effectively with arthroscopic Bankart repair and open Latarjet, respectively. The purpose of this study was
to conduct a cost-effectiveness analysis of arthroscopic Bankart repair versus open Latarjet in patients with an ISIS between 4
and 6

Methods: A decision-tree model was constructed to simulate the clinical scenario of an anterior shoulder dislocation patients
with an ISIS between 4 and 6. Outcome probabilities and utility values in the form Western Ontario Instability Score (WOSI)
were assigned to each branch of the tree, alongside institutional cost. The primary outcome assessed was an Incremental Cost-
Effectiveness Ratio (ICER) of the two procedures. Eden-Hybbinette was also considered in the model as a salvage procedure for
failed Latarjet. A two-way sensitivity analysis was performed to identify the most impactful parameters on the ICER upon their
variation within a pre-determined interval.

Results: Base case costwas 1.245,57 € (1220,48 - 1270,65 €) for arthroscopic Bankart repair, 1.623,10 €(1580,82 - 1665,39
€) for open Latarjet and 2.373,95 € (1940,81- 2807,10 €) for Eden-Hybbinette. Base-case ICER was 9,570,23 €/WOSI. Most
impactful parameters were the utility of arthroscopic Bankart repair, the probability of success of open Latarjet, the probability
of undergoing surgery after post-operative recurrence of instability and the utility of Latarjet. Of these, utility of arthroscopic
Bankart repair and Latarjet had the most significant impact on the ICER.

Conclusions: from a hospital perspective, open Latarjet was more cost-effective than arthroscopic Bankart repair in preventing
further shoulder instability in patients with an ISIS between 4 and 6. Despite its several limitations, this is the first study to
analyze this subgroup of patients from a European hospital setting from both an economic and clinical perspective. This study
can help surgeons and administrations in the decision-making process.
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ARTHROSCOPICTREATMENTOFACUTEBONYBANKARTLESIONWITHAPRE-CONTOURED
XENOGRAFT IMPLANT: A CASE SERIES
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2 University of Marche, Ancona, ITALY

3 University of Cagliari, Cagliari, ITALY

Background: The management of acute Bony Bankart Lesion (aBBL) is matter of dispute. We evaluated objective and subjective
outcomes in a case series of unrepairable aBBL treated arthroscopically implanting pre-contoured xenograft.

Methods: Between September 2019 and January 2022, 6 patients with traumatic instability and associated glenoid fracture
were treated using a pre-contoured bone xeno-graft. At follow-up, a clinical assessment was performed including Rowe Score,
WOSI, Quick-Dash, ROM and VAS scale; radiographic assessment of joint centering and osteoarthritis was documented;
computed tomographic images were used to evaluate glenoid reconstruction morphology, graft position and modification in
surrounding native bone.

Results: Six patients were postoperatively examined at medium follow-up of 23 months (range, 12-39 m).Two patients had up
to 5 previous gleno-humeral dislocation events. Positive preoperative apprehension and relocation test resulted for 5 patients in
the healthy side, but for all were negative at follow-up in the treated shoulder. No neurologic lesion observed both before and
after surgery. The clinical tests performed had very high scores, with patients rating "good" and “excellent" at follow-up. ROM
was fully restored with minimum loss of external rotation in ER1 position in 5 patients compared with the contralateral shoulder.

Conclusions: Arthroscopic stabilization using xenograft is a safe, feasible, and reproducible technique. In our cases, good
shoulder stability could be achieved with high patient satisfaction.
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CLINICALOUTCOMES AND RECURRENCE RATE OF FOUR PROCEDURES FOR RECURRENT
ANTERIOR SHOULDER INSTABILITY: ASA, REMPLISSAGE, OPEN AND ARTHROSCOPIC
LATARJET. A RETROSPECTIVE MULTICENTER STUDY.
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Background: The optimal surgical technique for treatment of chronic anterior shoulder dislocation is still controversial due to
the different clinical conditions and functional demands of these patients. The aim of the present study was to compare clinical
outcomes of four surgical techniques in patients with recurrent anterior shoulder dislocation, Glenoid Bone Loss < 15% and
Instability Severity Index Score >3.

Methods: A retrospective multicenter study was conducted on 226 patients who underwent one of four different techniques
(Bankart plus Arthroscopic-Subscapularis-Augmentation, Bankart plus Remplissage, Latarjet, Arthro-Latarjet). Inclusion criteria
were: recurrent dislocation, Glenoid Bone Loss <15%, Instability Severity Index Score >3. Exclusion criteria were: glenoid bone
loss >15%, voluntary instability, multidirectional instability, pre-existing osteoarthritis, throwing athletes and first dislocation,
Instability Severity Index Score<3. Minimum follow-up was 24 months with a maximum of 6 years. Hyperlaxity was clinically
evaluated according to Neer and Coudane-Walch tests.

Clinical outcomes were assessed using the Rowe score and the Western Ontario Shoulder Instability Index for each technique.
Before surgery, the Pico area method was used to assess the percentage of glenoid bone loss.

Results: 226 patients were included in the present series. Arthroscopic Subscapularis Augmentation group patients at final
follow-up scored as excellent in 89.2% according to Rowe score, and Western Ontario Shoulder Instability Index improved from
838 to 235 points. Remplissage group patients scored as excellent in 76,9% according to Rowe score, and Western Ontario
Shoulder Instability Index improved from 1146 to 465 points. Latarjet group scored as excellent in 98.5% according to Rowe
score, and Western Ontario Shoulder Instability Index scale improved from 1456 to 319 points. Arthro-Latarjet group scored as
excellentin 81.6% according to Rowe score, and Western Ontario Shoulder Instability Index improved from 1250 to 221 points.
Recurrence rate: Arthroscopic-Subscapularis-Augmentation group (7%), Remplissage group (6,1%), Latarjet group (1.5%),
Arthro-Latarjet group (0%).

Conclusions: Arthroscopic-Subscapularis-Augmentation and Remplissage procedures demonstrated to be effective to restore
joint stability with good clinical outcomes similarly to the Latarjet procedure in patients with glenoid bone loss <15% and
Instability Severity Index Score >3. Soft tissues augmentations of the Bankart repair demonstrated to be effective in addressing
anterior capsule deficiencies and critical Hill-Sachs lesions.
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CORACOID BONE GRAFT RESORPTION AFTER LATARJET PROCEDURE AT A MINIMUM
5-YEAR FOLLOW-UP
Q.Qin", D.Zhang ', S. Guo ', M. Zhou ", Y. Zhu ', C. Jiang
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Background: There is no consensus among shoulder physicians regarding the clinical impact and progression of coracoid
bone graft resorption after Latarjet procedure. This study aims to investigate the coracoid bone graft resorption after Latarjet
procedure ata minimum 5-year follow-up.

Methods: Between January 2011 and October 2017, 50 patients underwent an Latarjet procedure and were included. All
patients had a minimum 5-year follow-up. Clinical outcomes measures included the pain visual analog scale (VAS), American
Shoulderand Elbow Surgeons (ASES)function score, Constant-Murley score, Rowe score and range of motion (ROM). Radiographic
outcomes measures included the graft position, graft resorption, screw orientation, and glenohumeral joint osteoarthritis. The
incidence, classification, region, risk factors, clinical impact and progression of graft resorption were analyzed.

Results: After a mean follow-up of 7.5 years (range, 5-9 years), the incidence of coracoid graft resorption was 88% based on
the computed tomography evaluation, while 84% at 1-year follow-up, and no significant difference was found between these 2
follow-up period. The graft resorption at the final follow-up was classified as grade 0 in 6 patients, grade | in 28, grade Il in 14,
and grade Ill in 2. Compared with the classification at 1-year follow-up,2 patients was classified from grade 0 to grade |, and
other cases showed no progression during the follow-up. Graft resorption mainly occurred on the superficial part of the proximal
coracoid bone graft. No correlation was found between the incidence, classification of graft resorption and the preoperative
glenoid bone defect,gender,age, smoking status, graft position, screw orientation, postoperative ROM, pain, or Rowe score.
There was no significant difference between the minor resorption group (grade 0,1) and the major resorption group(grade I, 111)
in clinical outcome scores and ROM. No recurrent dislocation and progression of glenohumeral joint osteoarthritis occurred in
all cases during the follow-up.

Conclusions: Coracoid bone graft resorption was present in at least 80% of the patients after Latarjet procedure ata minimum
5-year follow-up, and most of the cases were classified as minor graft resorption. However, the graft resorption seems to remain
stable without progression after 1 year postoperatively and has no prominent negative impact on clinical outcome.
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RECURRENT SHOULDER DISLOCATIONS PRIORTO LABRAL REPAIR IS ASSOCIATED WITH
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Background: Shoulder instability is known to lead to increased recurrence with each dislocation prior to stabilization
procedures. The extent to which multiple shoulder dislocations increase the risk of recurrent instability following surgery in a
large population is not known.

Methods: A large insurance database was queried for patients with shoulder stabilization for 