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Upper extremity 
Journal of Arthroscopy, Volume 38, Issue 6, P 1379-1754 
 
Arthroscopic Biceps Transfer to the Glenoid With Bankart Repair Grants Satisfactory 2-Year 
Results for Recurrent Anteroinferior Glenohumeral Instability in Subcritical Bone Loss 
P. Collin, P. Nabergoj, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.043 
 
Purpose 
To evaluate the short-term outcomes of the arthroscopic dynamic anterior stabilization (DAS), 
which is a transfer of the intra-articular portion of the long head biceps through the subscapularis 
split and fixation on the anterior glenoid, combined with a Bankart repair. 
 
Methods 
A retrospective evaluation was performed of DAS and a minimum of 2-year follow-up. Inclusion 
criteria were the presence of anteroinferior instability, a positive apprehension test at 90° of 
abduction and external rotation, and subcritical glenoid bone loss (less than 20%). Exclusion criteria 
were severe (≥20%) glenoid bone loss, presence of biceps lesions or rupture (spontaneous or 
biceps tenotomy), pre-existing glenohumeral osteoarthritis, multidirectional or voluntary instability, 
previous arthroscopic stabilization procedure, and epilepsy. Outcomes included the Rowe score, 
range of motion (ROM), and recurrence. 
 
Results 
Twenty-three patients were treated with DAS and arthroscopic Bankart repair during the study 
period. One person was lost to follow-up, leaving 22 patients available at last follow-up. Those 22 
patients had an average age of 31.9 ± 12.3 years (range, 18-68) and were evaluated at an average 
follow-up of 3.2 ± 0.7 years (range, 1.2-4.2). The Rowe score increased from 36.1 ± 16.2 (range, 
10-70) preoperatively to 89.8 ± 20.1 (range, 30-100) postoperatively (P < .001) with almost all 
patients (90.9%) improving their score beyond the minimal clinically important difference of 9.7 
points. Postoperatively, ROM was maintained. Three patients (13.6%) analyzed at final follow-up 
demonstrated recurrence, one was successfully treated conservatively, but two revised with a 
Latarjet. No postoperative Popeye deformity, biceps cramping, or other complication were reported. 
 
Conclusions 
The DAS procedure may be an option for augmentation of a Bankart repair in patients with anterior 
shoulder instability and subcritical bone loss. ROM is maintained without evidence of postoperative 
Popeye deformity or biceps cramping. 
 
Level of Evidence 
Level IV, retrospective study.   

https://doi.org/10.1016/j.arthro.2021.11.043
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Shoulder Superior Capsular Reconstruction Hybrid Graft Thickness Greater Than 
Preoperative Acromiohumeral Distance Increases Graft Retear Rate and Subacromial 
Erosion 
C.H. Baek, J.G. Kim, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.046 
 
Purpose 
To evaluate the impact of graft thickness on clinical outcomes and graft retear after superior 
capsular reconstruction (SCR) using a hybrid graft combining both fascia lata autograft and dermal 
allograft in patients with massive rotator cuff tear (MRCT). 
 
Methods 
Between January 2017 and February 2019, this study enrolled 58 patients with MRCT who 
underwent SCR using a hybrid graft combining both fascia lata autograft and dermal allograft. We 
evaluated clinical outcomes and compared differences between the graft intact and the graft retear 
group. Moreover, subgroup analysis was performed for patients having a preoperative 
acromiohumeral distance (AHD) less than or equal to the used graft thickness (group 1) and the 
results were compared with those for preoperative AHD greater than the used graft thickness 
(group 2). 
 
Results 
Fifty-five patients who underwent MRCT with a mean age of 65.1 ± 5.7 years old were followed up 
during a mean period of 30.5 ± 6.5 (range, 24-37) months. There were significant differences in 
clinical outcome measures preoperatively and postoperatively (P < .05). There were no significant 
differences in clinical outcomes between the graft intact and graft retear groups (P > .05). The 
subgroup analysis revealed that the retear (68.6% vs 30.4%, P = .004) and subacromial erosion 
rates (91.4% vs 60.9%, P = .005) were significantly greater in for patients having a preoperative 
AHD less than or equal to the used graft thickness (group 1). 
 
Conclusions 
SCR using a hybrid graft combining both fascia lata autograft and dermal allograft is promising with 
improved clinical scores (P < .05) irrespective of the graft integrity. The use of a graft with a 
thickness greater than a patient’s preoperative AHD could increase graft retear and subacromial 
erosion rates after SCR. However, there was no significant difference in clinical outcomes 
according to the relationship between used graft thickness and preoperative AHD. 
 
Level of Evidence 
Level IV, therapeutic case series. 
 
  

https://doi.org/10.1016/j.arthro.2021.11.046
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Biceps Tenodesis Demonstrates Lower Reoperation Rates Compared to SLAP Repair for 
Treatment of SLAP Tears in a Large Cross-Sectional Population 
N.M. Truong, N. Cevallos, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.049 
 
Purpose 
To use a contemporary cross-sectional data set to evaluate trends in surgical treatment for superior 
labrum anterior and posterior (SLAP) tears and compare surgical outcomes with respect to 2-year 
revision surgery rates following index SLAP repair versus biceps tenodesis (BT). 
 
Methods 
Patients diagnosed with a SLAP tear between 2010 and 2017 were queried using the Mariner 
PearlDiver database and stratified by demographic variables and surgical treatment with 
arthroscopic SLAP repair or arthroscopic/open BT. From 2015 to 2017, Current Procedural 
Terminology (CPT) and International Classification of Diseases 10th revision (ICD-10) codes were 
used to track ipsilateral subsequent reoperation within 2-years of index surgery. 
 
Results 
Between 2010 to 2017, 16.6% of 377,463 patients diagnosed with a SLAP tear underwent surgery 
(62.3% SLAP repair vs 37.7% BT). 52.4% of BT procedures were arthroscopic (47.6% open). The 
frequency of SLAP repairs decreased from 74.0% to 46.2% (61%), while the frequency of BTs 
increased from 26.0% to 53.8% (202%) during the study period. Patients under age 50 were more 
likely to undergo SLAP repair, and those undergoing BT were more likely to be over 50 with higher 
CCI and comorbidity risk. 6.3% of 16,186 patients identified with ICD-10 coding required 
reoperation within 2-years postoperatively. SLAP repair demonstrated a higher revision rate (6.8%; 
95% CI, 6.3-7.4%) than BT (5.7%; 95% CI, 5.2-6.2%; P =.0002), (open 5.8% vs arthroscopic BT 
5.5%). Arthroscopic debridement, including biceps tenotomy, revision SLAP repair, and revision 
BT were the most common subsequent procedures. Patients aged 40 to 49 had the highest rate of 
revision surgery (7.8%). 
 
Conclusions 
The treatment trend for SLAP tears is changing, with SLAP repair becoming significantly less 
utilized and BT now becoming the preferred option, especially in patients over 50. Arthroscopic and 
open BT demonstrated slightly lower risk for reoperation than SLAP repair. 
 
Level of Evidence 
IV, cross-sectional study. 
 
  

https://doi.org/10.1016/j.arthro.2021.11.049
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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 
F.L. Lobo, M.E.C. Gracitelli et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.12.017 
 
Purpose 
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 postoperative 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 ± 19.9 points and 85.9 ± 14 points, respectively 
(P = .623); the WOSI scores were 509.2 ± 480.1 points and 555.9 ± 393.6 points, respectively (P = 
.533); the SANE scores were 90.7 ± 18.7 points and 89.2 ± 14.8 points, respectively (P = .427); 
and the VASp scores were 1.7 ± 2.5 points and 2.5 ± 2.7 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). 
 
Conclusion 
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. 
 
Level of Evidence 
Level I. Randomized controlled clinical trial. 
 
  

https://doi.org/10.1016/j.arthro.2021.12.017
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Pseudoparalysis and Acromiohumeral Interval Reversibility Are the Most Important Factors 
Affecting the Achievement of Patient-Acceptable Symptom State After Arthroscopic-
Assisted Latissimus Dorsi Tendon Transfer 
A.E. Okutan, O. Gül 
 
DOI: https://doi.org/10.1016/j.arthro.2021.12.009 
 
Purpose 
To determine the patient-acceptable symptom state (PASS) values for American Shoulder and 
Elbow Surgeons (ASES) score and the Constant–Murley (CM) score after arthroscopic-assisted 
latissimus dorsi tendon transfer (LDTT) and to identify potential factors affecting the achievement 
of PASS. 
 
Methods 
Fifty consecutive patients who underwent arthroscopic-assisted LDTT between 2015 and 2020 
were retrospectively analyzed. In total, 42 patients met the inclusion criteria with minimum follow-
up of 1 year postoperative. Patients were evaluated preoperatively and 1-year postoperatively with 
multiple clinical measurements including ASES, CM, score and PASS. The primary outcome was 
identified as patient satisfaction which assessed with achievement of a PASS. Potential factors 
affecting the patient satisfaction including age, sex, body mass index, previous surgery, presence 
of pseudoparalysis, critical shoulder angle, shoulder abduction moment index, acromiohumeral 
interval (AHI) reversibility, Hamada grade and fatty infiltration were evaluated for their association 
with PASS value by stepwise logistic regression analysis. 
 
Results 
A total of 42 patients were evaluated with mean follow-up 27.8 ± 8.21 months. The ASES and CM 
scores improved from preoperative means of 21.6 ± 6.5 and 25.2 ± 8.5 to 65.6 ± 20.7 points and 
56.8 ± 16.5 points, respectively (P < .001). The PASS values for the ASES and CM scores were 
62.4 and 52.5, respectively. The univariate analysis showed that older age (P = .021), presence of 
pseudoparalysis (P < .001), previous surgery (P = .016), lower preoperative AHI (P = .028), and 
lower AHI reversibility (P < .001) were all significantly associated with worse patient satisfaction. 
The multivariable logistic regression analysis showed that pseudoparalysis (P = .038) and AHI 
reversibility (P = .021) were independent prognostic factors affecting the achievement of a PASS 
after arthroscopic-assisted LDTT. The cutoff value for AHI reversibility to predict an achievement 
of PASS was found to be 4.0 mm. 
 
Conclusions 
Arthroscopic-assisted LDTT led to satisfactory results in patients with massive rotator cuff tears. 
However, pseudoparalysis and AHI reversibility were the most important independent prognostic 
factors that consistently reduced and increased, respectively, the odds of achieving a PASS. 
 
Level of Evidence 
Level IV, retrospective case series. 
 
 
  

https://doi.org/10.1016/j.arthro.2021.12.009


BACK 

Midterm Results of Arthroscopy-Assisted “Tent Form” Triangular Fibrocartilage Complex 
Repair With Dorsal Distal Radioulnar Joint Capsule Imbrication for Posttraumatic Chronic 
Distal Radioulnar Joint Instability 
C.W. Yeh, C. E. Hsu, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2022.01.009 
 
 
Purpose 
To evaluate the outcomes of “tent form” triangular fibrocartilage complex (TFCC) repair combined 
with dorsal distal radioulnar joint (DRUJ) capsule imbrication for posttraumatic chronic DRUJ 
instability. 
 
Methods 
All patients treated with arthroscopic “tent form” TFCC repair and DRUJ capsule imbrication from 
2016 to 2019 were retrospectively reviewed. The inclusion criteria were symptomatic chronic DRUJ 
instability for >6 months and dorsal DRUJ subluxation on magnetic resonance imaging. The 
Disabilities of the Arm, Shoulder, and Hand score, Patient-Rated Wrist Evaluation, grip strength, 
Modified Mayo Wrist Score, range of motion, and distal radioulnar joint stability were assessed for 
a minimum of 2 years postoperatively. 
 
Results 
Thirty-eight patients were included in the final analysis. The average follow-up duration was 35.6 
months (range, 24-48 months). The 24-month postoperative grip strengths and 3-dimensional 
motions of wrist were not significantly different from that of the nonoperated wrist. Compared with 
their preoperative status, Disabilities of the Arm, Shoulder, and Hand score, Patient-Rated Wrist 
Evaluation, and Modified Mayo Wrist Score indicated the significant improvement with P values of 
.001, .001, and .002, respectively. 
 
Conclusions 
In chronic DRUJ instability with a loosening dorsal capsule, “tent form” TFCC transcapsular repair 
combined with DRUJ capsule imbrication restored the integrity of TFCC and dorsal DRUJ capsule 
and achieved a promising outcome. We recommend this procedure as an option of treatment for 
patients with posttraumatic chronic DRUJ instability. 
 
Level of Evidence 
IV, case series. 
 

https://doi.org/10.1016/j.arthro.2022.01.009
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Journal of Shoulder and Elbow Surgery, Volume 31, Issue 6, P 1115-1134  
 
Supplement June 2022 Special Issue S1-S166 
 
Functional and radiologic results of the crimson duvet procedure in rotator cuff treatment: 
a randomized controlled clinical trial 
F. Toro, F. Pinochet, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2021.12.004 
 
Background 
Rotator cuff tears are one of the more frequent pathologies of the shoulder. Arthroscopic techniques 
and biologic augmentation have been developed to improve the rate and quality of healing. The 
crimson duvet procedure (CDP) theoretically provides mesenchymal stem cells through 
microfracture treatment of the footprint. The aim of this research was to evaluate the effect of CDP 
in patients who had undergone arthroscopic surgery for complete rotator cuff repair. 
 
Methods 
A prospective randomized clinical trial was performed in a total of 123 patients, consisting of 59 
women and 64 men, with a mean age of 58 years. We included patients with a clinical and radiologic 
diagnosis of a complete rotator cuff tear. All patients were treated with arthroscopic rotator cuff 
repair. In group 1, the surface of the footprint was débrided; in group 2, the footprint underwent 
microfracture. The primary outcome was the nonhealing rate, which was detected by magnetic 
resonance imaging (MRI) or ultrasonography, and the secondary outcome was the functional result. 
A Sugaya classification of I to III was considered to indicate healing. For clinical evaluation, the 
American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES) and 
Constant scores were evaluated, along with the range of motion. The functional evaluation was 
performed preoperatively and at 6 months and 1 year postoperatively. The radiologic (MRI or 
ultrasonography) evaluation was performed at 6 months. Neither the patients nor the radiologists 
and physical therapists who performed the postoperative evaluations were informed of the random 
selection. 
 
Results 
We observed a healing rate of 85.11% in the control group and 93.7% in the CDP group, which 
was not significant (P = .19). However, a significant improvement in function was observed in all 
patients. The ASES score improved from 68.9 (SD 13.8) preoperatively to 92.2 at 6 months and to 
96.4 (SD 6.2) at 12 months (P < .05), but no difference was observed between the groups. A similar 
level of improvement was observed in the Constant score. 
 
Conclusion 
The arthroscopic repair of complete rotator cuff tears presents good and excellent clinical results 
in most patients. Nevertheless, nonhealing occurs at a rate that depends mainly on the age of the 
patient and the size of the tear. The addition of CDP did not improve the functional results or the 
healing rate. 
 
Level of evidence 
Level II  

https://doi.org/10.1016/j.jse.2021.12.004


BACK 

Outcome of arthroscopic pectoralis minor release and scapulopexy for the management of 
scapulothoracic abnormal motion 
B. T. Elhassan, K.H. Dang, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2021.10.046 
 
Background 
Management of persistent symptomatic scapulothoracic abnormal motion (STAM) in the absence 
of periscapular muscle paralysis may be challenging. This study reports the outcomes of 
arthroscopic pectoralis minor release and scapulopexy for the management of symptomatic STAM 
secondary to pectoralis minor hyperactivity and serratus anterior hypoactivity in the absence of 
periscapular paralysis. 
 
Methods 
This was a retrospective cohort study with prospectively collected data of patients with symptomatic 
STAM secondary to pectoralis minor hyperactivity and serratus anterior hypoactivity. Surgery was 
indicated if patients failed 6 months of conservative management. Patient outcomes were assessed 
with shoulder range of motion (ROM) measurements, numerical pain scale, shoulder subjective 
value (SSV), and Constant score. Data were analyzed with Fischer’s exact test for categorical 
variables and Student’s t-test of unequal variance for continuous and categorical variables. 
 
Results 
Thirty-one consecutive patients were included in the study period between 2017 and 2020. Average 
age at the time of surgery was 24 years (range, 14-44 years), 80% of patients were female, and 
average follow-up after surgery was 23 months (range, 15-39 months). Thirteen patients also had 
a diagnosis of recurrent posterior instability. At final follow-up, 81% reported significant 
improvements in their STAM, as demonstrated by improved mean pain scale, ROM, SSV, and 
Constant scores. Pain improved from 6 (range, 4-10) to 2 (range, 1-4), SSV from 30% (range, 10%-
40%) to 75% (range, 60%-100%), and Constant score from 49 (range, 43-61) preoperatively to 79 
(range, 51-100) postoperatively (P < .01). All 13 patients with recurrent associated posterior 
instability had resolution of their instability. Flexion ROM improved from average 100° (range, 60°-
150°) to 140° (range, 120°-160°). One patient had traumatic rupture of her scapulopexy 7 weeks 
postoperatively and underwent revision scapulopexy. Thirteen percent had minimal improvement 
after surgery and experienced recurrence 3 months postoperatively. 
 
Conclusion 
In patients with symptomatic STAM secondary to pectoralis minor hyperactivity and serratus 
anterior hypoactivity, arthroscopic pectoralis minor release and scapulopexy is an effective surgical 
option. 
 
Level of evidence 
IV  

https://doi.org/10.1016/j.jse.2021.10.046


BACK 

Associations between range of motion, strength, tear size, patient-reported outcomes, and 
glenohumeral kinematics in individuals with symptomatic isolated supraspinatus tears 
L.T. Mattar, A.J. Popchack, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2021.12.032 
 
Background 
Clinical failure associated with nonoperative treatment of rotator cuff tears may be due to 
inadequate characterization of the individual's functional impairments. Clinically, restricted passive 
range of motion (ROM) (restrictions imply capsular tightness), limitations in muscle strength, and 
larger rotator cuff tears are hypothesized to be related to altered glenohumeral kinematics. 
Understanding these relationships, as well as the relationship between glenohumeral kinematics 
and patient-reported outcomes (PROs) prior to exercise therapy, may help characterize functional 
impairments in individuals with rotator cuff tears. The objectives of the study were to describe the 
baseline presentation of individuals with an isolated supraspinatus tear, including passive ROM, 
rotator cuff muscle strength, tear size, PROs, and glenohumeral kinematics, and to determine 
associations among these variables. 
 
Methods 
One hundred one individuals with symptomatic isolated supraspinatus tears were recruited for the 
study and underwent assessments of passive glenohumeral ROM, isometric muscle strength, and 
ultrasonography to assess anterior-posterior tear size. Glenohumeral kinematics during scapular-
plane abduction were measured using biplane radiography. Furthermore, PROs including the 
American Shoulder and Elbow Surgeons (ASES) score and the Western Ontario Rotator Cuff Index 
(WORC) score were collected. 
 
Results 
Individuals presented with decreased ROM, external rotation weakness compared with the 
uninvolved side, and pain and disability as measured by the ASES and WORC scores. These 
findings were not associated with glenohumeral kinematics, with the exception of a weak positive 
association between glenohumeral contact path lengths and WORC scores (ρ = 0.25, P = .03). 
Tear size was 11.7 ± 5.7 mm, and maximum anterior translation, superior translation, and contact 
path length were 3.0% ± 3.8% of glenoid width, 3.5% ± 3.8% of glenoid height, and 38.2% ± 20.7% 
of glenoid size, respectively. 
 
Conclusion 
Individuals with a symptomatic isolated supraspinatus tear presented with decreased ROM, 
external rotation weakness, and pain and disability as measured by the ASES and WORC scores. 
However, no abnormal kinematics associated with these limitations were observed. Thus, given 
that the tear is isolated to the supraspinatus tendon and no capsular restrictions are present, normal 
function of the glenohumeral joint may be possible during scapular-plane abduction. 
 
 
Level of Evidence 
Basic Science Study  
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BACK 

Tear pattern after superior capsular reconstruction using an acellular dermal matrix allograft 
S.J. Shin, S. Lee, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2021.12.009 
 
Background 
The healing rate and tear pattern of grafts in superior capsular reconstruction (SCR) using acellular 
dermal matrix (ADM) allograft are poorly understood, and clinical results based on the graft status 
remain controversial. 
 
Methods 
Fifty-one consecutive patients undergoing arthroscopic SCR with ADM between October 2017 and 
February 2020 were enrolled. Range of motion, strength, and the visual analog scale pain (PVAS) 
score, American Shoulder and Elbow Surgeons (ASES) score, and Constant score were evaluated 
preoperatively and at the last follow-up. Postoperative magnetic resonance imaging was performed 
in all patients and was obtained at least 6 months (mean, 8.9 ± 3.6 months) after surgery. The graft 
tear status was analyzed on magnetic resonance imaging, and the numbers of patients who 
achieved the minimal clinically important difference and patient acceptable symptomatic state were 
analyzed to determine the differences in outcome according to graft tear status. 
 
Results 
The range of motion and clinical results improved at a minimum of 1 year (mean, 18 ± 5.4 months), 
whereas strength in forward flexion and external rotation did not (P = .676 and P = .995, 
respectively). The graft was intact in 36 of 51 patients (70.6%), 9 patients (17.6%) showed an 
incomplete graft tear with maintained continuity (partial graft rupture at 1 anchor on either the 
glenoid or humeral side), and 6 patients (11.8%) showed complete graft rupture (5 on the glenoid 
side and 1 on the humeral side). In cases with a tear (either incomplete or complete), the odds of 
achieving the minimal clinically important difference for the PVAS score (P = .047) and ASES score 
(P = .020) was significantly lower than that of the intact graft. However, when the continuity of the 
graft was maintained, even in cases with a partial tear, patients who reached the patient acceptable 
symptomatic state showed significantly higher odds for the PVAS score and trends for the ASES 
score. 
 
Conclusion 
After SCR using ADM, the graft status could be classified as intact, an incomplete graft tear (where 
the continuity between the glenoid and humerus was maintained), or an complete tear. When the 
graft continuity was maintained, even in incomplete graft tears, patients were generally satisfied 
with postoperative pain and function at 1 year following SCR. 
 
Level of Evidence 
IV  
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BACK 

Clinical outcomes secondary to time to surgery for atraumatic rotator cuff tears 
L. Finger, R. Dunn,  
DOI: https://doi.org/10.1016/j.jse.2021.12.028 
 
Background 
The time from symptom onset to surgery has been shown to impact functional outcomes after repair 
of traumatic rotator cuff tears (RCTs), but this temporal relationship has not yet been evaluated in 
patients with atraumatic, degenerative cuff tears. Furthermore, it has been shown that over time, 
atraumatic cuff tears tend to enlarge and become more symptomatic, retracted, and atrophic—
factors that have been shown to decrease success rates after repair. The aim of this study was to 
evaluate the relationship between the time from symptom onset to surgery and postoperative 
outcomes in patients with atraumatic RCTs. 
 
Methods 
We performed a retrospective cohort study of patients with degenerative, atraumatic RCTs who 
underwent surgery performed by 2 fellowship-trained shoulder surgeons and had at least 12 
months of postoperative follow-up. These patients were divided into 2 cohorts based on the 
duration between symptom onset and surgery: early (<12 months) and delayed (≥12 months). The 
primary outcome measures included reoperation rate and failure of repair. Secondary outcomes 
included clinical measures of strength and range of motion and patient-reported outcome measures 
consisting of the Subjective Shoulder Value, visual analog scale for pain, American Shoulder and 
Elbow Surgeons Standardized Shoulder Assessment, and Brophy-Marx Activity Scale at last 
follow-up. 
 
Results 
Of the 143 patients who met the inclusion criteria, 78 (54.5%) underwent surgery within 1 year of 
symptom onset whereas 65 (45.5%) underwent surgery after at least 1 year. There were no 
differences between groups regarding demographic or tear characteristics. At final follow-up, there 
were no differences between the early- and late-surgery groups regarding retear rate (12% vs. 
9%, P = .65), reoperation rate (5% vs. 3%, P = .54), postoperative range of motion in any plane 
(P > .05), strength in external rotation and internal rotation, visual analog scale pain score, or 
Subjective Shoulder Value. A greater proportion of the early group (61%) than the late group (46%) 
experienced improvement in supraspinatus strength of ≥1 grade on manual muscle testing 
(P = .02) and post hoc analysis. 
 
Conclusion 
Despite our knowledge of the natural history of chronic, atraumatic RCTs, delaying surgical 
treatment for 1 year or more does not appear to significantly impact postoperative outcomes. Thus, 
it is reasonable for physicians to recommend either conservative or surgical treatment depending 
on patient-specific factors and expectations. 
 
Level of Evidence  
III.   
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BACK 

Clinical outcomes of rotator cuff repair in patients with concomitant glenohumeral 
osteoarthritis 
R.P. Reddy, D. A. Solomon, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2021.11.010 
 
Background 
Glenohumeral osteoarthritis (OA) is a common comorbidity in patients with rotator cuff tears. 
However, the efficacy of rotator cuff repair in patients with concomitant glenohumeral OA is still 
heavily debated. Thus, the purpose of this study was to compare the clinical and functional outcome 
measures following arthroscopic rotator cuff repairs in patients with concomitant glenohumeral OA 
vs. those without glenohumeral OA. 
 
Methods 
A retrospective review of 206 consecutive patients who underwent arthroscopic supraspinatus 
repairs (both isolated and with accompanying infraspinatus and/or subscapularis involvement) 
between 2013 and 2018 with a minimum of 1-year follow-up was performed. Patients were 
separated into 2 groups based on the presence or absence of concomitant glenohumeral OA. The 
primary outcome was failure of repair, defined as the need for revision repair or a retear confirmed 
on postoperative magnetic resonance imaging. The secondary outcomes were patient-reported 
outcome measures including the visual analog scale pain score, Subjective Shoulder Value, and 
American Shoulder and Elbow Surgeons score; active range of motion (ROM); and strength testing. 
Within the OA cohort, a subgroup analysis was conducted to compare outcomes between patients 
with mild OA and patients with moderate to severe OA. 
 
Results 
There were 91 patients in the glenohumeral OA group and 115 patients in the control group. 
Significant differences in postoperative forward flexion (FF) ROM (153.55° ± 21.07° vs. 160.14° ± 
17.26°, P = .001) and external rotation (ER) ROM (46.91° ± 11.95° vs. 52.25° ± 11.60°, P = .001) 
were observed between the glenohumeral OA and control groups. There were no significant 
differences between groups in revision repairs, retears, postoperative internal rotation ROM, all 
preoperative ROMs, all patient-reported outcome measures, and all strength parameters (all P > 
.05). For the subgroup analysis, there were 70 patients in the mild OA group and 21 patients in the 
moderate to severe OA group. We found a significant difference in postoperative FF strength 
(88.4% vs. 61.9% with 5 of 5 strength, P = .010) and ER strength (89.9% vs. 71.4% with 5 of 5 
strength, P = .046) between the mild OA group and moderate to severe OA group. There were no 
significant differences between the groups in all other outcome measures. 
 
Discussion 
Rotator cuff repair remains an excellent treatment option in patients with concomitant glenohumeral 
OA. The data in this study demonstrate that rotator cuff repairs in patients with concomitant 
glenohumeral OA have similar clinical and functional outcomes to repairs in patients without OA 
with the exception of slightly decreased postoperative FF and ER ROM. Patients with moderate to 
severe OA may have slightly decreased FF and ER strength outcomes compared with patients with 
mild OA. 
 
Level of Evidence 
III.   
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BACK 

Mental health status, not resilience, influences functional recovery after arthroscopic 
rotator cuff repairs 
A.C. Hines, S.G. Pill, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2022.02.005 
 
 
Background 
Recent literature has shown the importance of patient psychosocial status in overcoming stressful 
events, such as surgery. Resilience, the ability to “bounce back” from adversity, has been recently 
correlated to outcomes following arthroscopic rotator cuff repair (RCR). Overall mental well-being 
has also been shown to be important because patients with clinical depression and anxiety may 
have worse outcomes. Substantial clinical benefit (SCB) is the threshold of outcome improvement 
that a patient perceives as considerable. The purpose of this study was to assess the influence of 
preoperative resilience, mental health status, and rotator cuff tear size on patient outcome recovery 
measured by the American Shoulder and Elbow Surgeons (ASES) score. 
 
Methods 
Patients undergoing arthroscopic RCR performed from 2016 through 2019 at a single tertiary 
institution by fellowship-trained sports surgeons with a high-volume shoulder practice were 
included. The Brief Resilience Scale (BRS) score and Veterans RAND 12-Item Health Survey (VR-
12) Mental Component Score (MCS) were collected preoperatively. ASES scores were obtained 
preoperatively, as well as 6 and 12 months postoperatively. Patients were divided into 2 groups 
based on the SCB threshold of 87 for the ASES score based on validated, established literature. 
Rotator cuff tear size was classified as small (≤3 cm) or large (>3 cm). VR-12 MCS, BRS, and 
ASES scores were compared at baseline, 6 months, and 1 year using separate mixed-model 
analyses of variance between the tear size and SCB groups. For ASES score comparison, the VR-
12 MCS was used as a covariate to account for differences in baseline mental status. 
 
Results 
RCR was performed in 119 patients, with an average age of 61 years (standard deviation, 10 
years). There were 71 male and 48 female patients. At 6 months, 43% of patients met the SCB 
threshold. The VR-12 MCS was significantly different between RCR patients who met the SCB 
threshold for the ASES score and those who did not at 6 and 12 months for large rotator cuff tears 
(P = .001) but not small tears (P = .07). The BRS score was not different between the tear size and 
SCB groups at any time point (P = .12). 
 
Conclusion 
Our results show that patients who met the SCB threshold at 6 months postoperatively after 
arthroscopic RCR demonstrated higher preoperative VR-12 MCS values; however, higher 
preoperative BRS scores were not seen in those meeting the SCB threshold. In fact, when baseline 
VR-12 MCS values were accounted for in patients with large rotator cuff tears, the differences in 
ASES scores normalized. This finding suggests that baseline mental health status, as measured 
by the VR-12 MCS, significantly influenced patients’ functional recovery following RCR. Future 
research should focus on preoperative psychosocial well-being to optimize postoperative 
outcomes. 
 
Level of Evidence:  
III.  
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BACK 

Accelerated versus standard physical therapy in patients with transtendinous rotator cuff 
repair: a propensity-matched cohort study 
T.J. McBroom, P.F. Abraham. et al.  
 
DOI: https://doi.org/10.1016/j.jse.2021.10.039 
 
 
Background 
Partial-thickness rotator cuff tears that remain symptomatic despite conservative management can 
be repaired operatively through a transtendinous approach. Although transtendinous repairs have 
been linked to superior long-term biomechanical outcomes compared with other surgical 
techniques, they are classically associated with early postoperative stiffness and a slower rate of 
recovery. 
 
Purpose 
To examine the impact of expediting the physical therapy (PT) regimen after transtendinous repair 
on postoperative range of motion and complications. 
 
Methods 
The first 61 patients to receive accelerated PT after transtendinous repair were compared with a 
historical cohort of 61 patients who underwent standard postoperative management. The patients 
were propensity matched on age, sex, smoking status, and biceps procedure performed at the time 
of rotator cuff repair. Primary outcome measures included active range of motion (AROM) in 
forward flexion, abduction, external rotation, and internal rotation at 2 weeks, 6 weeks, 3 months, 
and 6 months postoperatively. Secondary outcome measures included development of severe 
stiffness or symptomatic rotator cuff retear at 1-year follow-up. Patients with full-thickness tears 
and those undergoing revision surgery or tear-completion and repair were excluded. 
 
Results 
The accelerated PT cohort showed significantly increased AROM at 6 weeks and 3 months 
postoperatively. At 6 weeks, AROM in forward flexion (137.0° vs. 114.9°; P < .001), abduction 
(126.1° vs. 105.3°; P = .009), and external rotation (51.7° vs. 36.5°; P = .005) were all significantly 
higher in the accelerated PT cohort. A similar increase was seen at 3 months, with superior forward 
flexion (147.5° vs. 134.0°; P = .01) and external rotation (57.7° vs. 44.0°; P = .008) in patients who 
received accelerated PT. Severe postoperative stiffness was significantly less common in the 
accelerated PT cohort (3.3% vs. 18.0%; P = .02), and there were no symptomatic retears (0.00%) 
in the accelerated PT cohort as compared with 1 symptomatic retear (1.64%) in the standard PT 
cohort (P = 1.00). 
 
Conclusion 
Accelerated PT after transtendinous rotator cuff repair is associated with significant improvement 
in AROM at 6 weeks and 3 months postoperatively. Further, the early motion may help obviate the 
development of severe postoperative stiffness without any evidence of higher rotator cuff retear 
rates. 
 
Level of Evidence: 
III.   
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BACK 

Increased stiffness and reoperation rate in partial rotator cuff repairs treated with a bovine 
patch: a propensity-matched trial 
S. Yeazell, A. Lutz, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2022.02.003 
 
Background 
Treating high-grade (grade 2 and 3) partial-thickness rotator cuff tears after failed conservative care 
remains challenging. Arthroscopic repair techniques are often considered with or without 
subacromial decompression and biological injections. More recently, a bioinductive bovine collagen 
patch (Regeneten; Smith & Nephew, Memphis, TN, USA) has been proposed to create a healing 
response and thicken the injured tendon. Although promising early results have been shown, 
previous studies lacked control subjects or comparison to other surgical treatments. The purpose 
of this study was to compare the reoperation rates of arthroscopic débridement and repair without 
a bioinductive collagen patch vs. arthroscopic débridement and repair with a bioinductive collagen 
patch in patients with high-grade partial-thickness rotator cuff tears in whom a minimum of 6 months 
of nonoperative treatment failed. 
 
Methods 
Thirty-two patients with high-grade partial-thickness supraspinatus tears were treated with surgical 
repair with a bioinductive patch. A control group of 32 patients with high-grade partial-thickness 
supraspinatus tears treated with débridement or tear completion and repair without a bioinductive 
patch was selected and matched for age, sex, and tear size. Patients were followed up at regular 
intervals of 6 weeks, 12 weeks, and 6 months postoperatively, and range of motion was assessed 
at respective clinic visits. Stiffness and reoperations were compared between groups. 
 
Results 
Postoperative stiffness was observed in the first 12 weeks in 8 of 32 patients in the patch group 
compared with 1 of 32 patients in the control group. Six patients in the patch group underwent 
reoperations compared with no patients in the control group (P < .001). All 6 reoperations in the 
patch group were performed to address stiffness. There were no differences in race, smoking 
status, or diabetes between groups (P > .05). 
 
Conclusion 
Patients in the patch group had a significantly higher rate of postoperative stiffness. In the majority 
of patients in whom shoulder stiffness developed, reoperation was required. 
 
Level of Evidence: 
III.  
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BACK 

Single shot interscalene regional anesthesia provides noninferior analgesia and decreased 
complications compared with an indwelling catheter for arthroscopic and reconstructive 
shoulder surgery 
L.G. Teske, S.G. Pill, et al.  
 
DOI: https://doi.org/10.1016/j.jse.2022.02.004 
 
Background 
There is an abundance of literature comparing the efficacy, safety, and complication rates of 
regional anesthesia in shoulder surgery. The purpose of this study was to compare analgesia 
efficacy, and complication rates between single shot and continuous catheters in patients 
undergoing arthroscopic or reconstructive shoulder surgery in a large cohort. 
 
Methods 
Consecutive patients (n = 1888) who underwent shoulder arthroplasty or arthroscopic shoulder 
surgery and had regional anesthesia were included. Patients had either a single-shot interscalene 
block (SSIB) or an SSIB with a continuous interscalene nerve block with a catheter (CIB). The 
decision for SSIB or CIB was selected based on patient risk factors and surgeon preference. 
Patients received phone calls on postoperative days 1, 2, 7, and 14 to assess for pain levels 
(numeric rating scale [NRS]) and complications. 
 
Results 
One hundred sixty patients received SSIB, and 1728 patients received CIB. The postoperative NRS 
scores at day 1 were also similar. There were 3 complications (2%) in the SSIB group and 172 
complications (10%) in the CIB group. Ten patients in the CIB group required emergency 
department (ED) visits secondary to block complications compared with no ED visits in the SSIB 
group. 
 
Conclusion 
In 1888 consecutive patients, SSIB and CIB provided similar pain relief following shoulder surgery. 
However, patients who received CIB had significantly more complications and ED visits than 
patients who received SSIB. The potential benefits of longer pain relief may not outweigh the risks 
of CIB vs. SSIB in common shoulder procedures. 
 
Level of Evidence: 
III. 
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Preoperative rotator cuff tendon integrity, tear size, and muscle atrophy and fatty infiltration 
are associated with structural outcomes of arthroscopic revision rotator cuff repair 
S.B. Kim, S.B. Shim, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06732-3 
 
Purpose 
A few studies have focused on factors predisposing to retear after arthroscopic revision rotator cuff 
repair (ARRCR). This study aimed to retrospectively evaluate (1) the structural and clinical 
outcomes of ARRCR and (2) pre- and intraoperative factors affecting the integrity of the rotator cuff 
(RC) tendon by focusing on preoperative RC tendon integrity, tear size, muscle hypotrophy and 
fatty infiltration. 
 
Methods 
Patients who underwent ARRCR between 2006 and 2016 were reviewed. Preoperative variables 
included demographic data, RC tendon integrity, tear size, and muscle hypotrophy and fatty 
infiltration on preoperative magnetic resonance imaging (MRI). Intraoperative variables included 
repair technique and completeness of repair. The visual analog scale for pain (PVAS), functional 
VAS (FVAS), American Shoulder and Elbow Surgeons scores, and shoulder range of motion 
(ROM) were assessed. Postoperative tendon integrity was evaluated using over 6-month follow-up 
MRI. Patients were classified into groups A (healed) and B (retear), and their variables were 
compared. 
 
Results 
Overall 65 patients with a mean follow-up of 49.5 ± 30.2 (range, 24.0–148.9) months were 
analyzed. Fifty-six of 65 (86.2%) patients underwent MRI at 9.1 ± 9.7 (range, 4.4–40.2) months 
after ARRCR, and 20 of 56 (35.7%) patients (group B) exhibited retear. Group A (36/56, 64.3%) 
showed higher functional scores and ROMs than group B at the final follow-up, with significant 
differences in the FVAS scores (Group A versus B: FVAS, 7.6 ± 1.8 versus 6.4 ± 1.9, p = 0.036). 
Intraoperative variables, including preoperative tendon integrity (p = 0.021), tear size (p = 0.007), 
supraspinatus and infraspinatus muscle hypotrophy and fatty infiltration (p < 0.001 and p = 0.046), 
and completeness of repair (p = 0.030), differed significantly between the groups. Multivariate 
analysis revealed that preoperative supraspinatus muscle hypotrophy and fatty infiltration were 
independent predisposing factors for retear after ARRCR [odds ratio = 7.5, 95% confidence interval 
(CI) 1.1–55.8, p = 0.048]. 
 
Conclusion 
The retear was found in 20/56 patients (35.7%) after ARRCR for less than massive rotator cuff 
tears in this limited study population. Preoperative tendon integrity, tear size, supraspinatus and 
infraspinatus muscle hypotrophy and fatty infiltration, and completeness of repair was revealed to 
be associated with tendon integrity following ARRCR. Among them, preoperative supraspinatus 
muscle atrophy and fatty infiltration were the independent factors for retear after ARRCR, although 
generalization is limited. 
 
Level of evidence 
IV.   



BACK 

Allograft and autograft provide similar retear rates for the management of large and massive 
rotator cuff tears: a review and meta-analysis 
G. Vilatte, R. Erivan, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06745-y 
 
Purpose 
Currently, autografts and allografts are largely used to treat large or massive rotator cuff tear (RCT), 
without any evidence in favour of one graft or the other. The purpose of this study was to determine 
the rate of retear of autograft and allograft in the treatment of large or massive posterosuperior 
RCT. 
 
Method 
The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines 
were followed to perform this systematic review and meta-analysis of the results in the literature as 
well as the presentation of results. A search of the literature was performed in the electronic 
databases MEDLINE, Scopus, Embase, and the Cochrane Library. The quality of the included 
studies was evaluated according to the MINORS (Methodological Index for Nonrandomized 
Studies) score. Inclusion criteria were studies in English evaluating clinical and radiological results 
of surgical treatment with autograft or allograft for large or massive RCT since 2008. The main 
criterion was the retear rate of the graft assessed on MRI or US scan at 1-year minimum follow-up. 
Partial tear were classified as “tear”. 
 
Results 
The overall retear rate was 23.6% (15.5–32.7) at a mean follow-up of 18.4 ± 7.8 (12–36) months. 
There was no significant difference between the two kinds of graft, with a retear rate of 27.0% 
(15.4–40.2) and 20.9% (9.9–34.2) with autograft and allograft respectively (n.s.). Similar 
improvements of functional scores (+ 28.8 to 38.4 points for the Constant score, + 33.6 to 38.4 
points for the ASES, and − 4.0 to − 4.1 points for pain-VAS) were reported in the two groups after 
at 27.2 ± 11.1 (12–48) months. The rate of complications except retear was 1.8% (0.2, 3.7) with 
autograft and 0.5% (0.8, 1.8) with allograft (n.s.). 
 
Conclusion 
The use of autograft and allograft for the treatment of large or massive RCT leads to similar retear 
rate and clinical outcomes at short to medium terms. 
 
Level of evidence 
Level IV. 
 
  



BACK 

Evaluation of factors associated with successful 5-year outcomes following arthroscopic 
Bankart repair in athletes 
E.T. Hurley, M.S. Davey, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06803-5 
 
Purpose 
The purpose of this study was to evaluate the outcomes of athletes 5-years post-operatively 
following arthroscopic Bankart repair, and to evaluate factors associated with satisfaction and 
shoulder function, as defined by subjective shoulder value. 
 
Methods 
A retrospective review of athletes who underwent arthroscopic Bankart repair, with a minimum of 
5-year follow-up was performed. Recurrence, Visual Analogue Scale (VAS) score, Subjective 
Shoulder Value (SSV), satisfaction, and whether they would undergo the same surgery again, and 
rate, level and timing of return to play, and Shoulder Instability-Return to Sport after Injury (SIRSI) 
score were evaluated. Multi-linear regression models were used to evaluate factors affecting 
postoperative Satisfaction, and SSV level. 
 
Results 
Overall, 144 athletes who underwent arthroscopic Bankart repair were included, with a mean age 
of 26.9 years (SD: 8.1), 132 (91.7%) were males, and mean follow-up of 75.7 months. At final follow 
up, 82.6% were satisfied/very satisfied, and the mean SSV was 85.8 (SD: 14.4). Overall, the rate 
of return to play was 80.5%, with 63.9% returning at the same level at a mean of 6.2 months (SD: 
2.7). Overall, there was 18 (12.5%) had recurrent instability, and a further procedure was performed 
in 15 (10.4%) patients. Linear regression revealed that the SIRSI score (p < 0.0001), SSV 
(p < 0.0001), VAS (p < 0.0031), no sleep trouble (p = 0.0129) was associated with satisfaction. 
Logistic regression revealed whether a patient required revision surgery (p = 0.0029), or had re-
dislocation (p = 0.0031) was also associated with satisfaction. Linear regression revealed that the 
SIRSI score (p < 0.0001), VAS score (p < 0.0001), and no sleep trouble (p < 0.0001), were 
associated with SSV score. 
 
Conclusion 
There was a high rate of satisfaction at 5-year follow-up, with excellent patient-reported outcomes 
and a high rate of return to play among athletes. However, there was a moderate rate of recurrent 
instability and further revision surgery. This study identified that the SIRSI score, VAS score, no 
sleep trouble and ability to return to play at the same level were associated with both satisfaction 
and SSV score. 
 
Level of evidence 
III. 
 
  



BACK 

Rotator cuff repair protected with subacromial balloon spacer shows a low rate of non-
healing 
R. Garofalo, A. De Crescenzo, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06831-1 
 
Purpose 
The purpose of this study was to evaluate clinical outcomes and tendon integrity on magnetic 
resonance imaging (MRI) of chronic posterosuperior rotator cuff tears treated with single-row 
tensionless repair and subacromial balloon spacer as protection with a minimum follow-up of 
2 years. The hypothesis of this study was that this procedure would have acceptable clinical 
outcomes and tendon-healing rate without increased complications. 
 
Methods 
This is a retrospective study of patients with chronic posterosuperior rotator cuff tears repaired with 
a single-row technique protected with a subacromial balloon device. Patients were followed up for 
a minimum of 2 years. Clinical outcomes were evaluated with American Shoulder and Elbow 
Surgeons Standardized Shoulder Assessment Form (ASES) and Numerical Rating Scale (NRS) 
for pain. MRI study was obtained likewise after at least 2 years to assess tendon-healing rate. 
Statistical comparison was performed between pre-operative and at least 2-year clinical and 
imaging follow-up. 
 
Results 
Thirty-two patients were included in the study with a mean follow-up of 27 ± 7 (range 24–48). The 
mean age of this cohort was 58 ± 6 (range 41–66) including 15 males and 17 females. The tear 
size was on average 2.3 cm (range 2–4) and a mean of 2.1 triple-loaded anchors were used (range 
2–3). The ASES score significantly increased from a mean of 39 ± 12 points to a mean of 89 ± 12 
at the final follow-up (P < 0.001). Similarly, pain significantly reduced from a mean pre-operative 
NRS of 6.8 ± 1.4 to 0.8 ± 1.5 at the final follow-up (P < 0.001). MRI scans showed that repair 
occurred in 26 patients (81.3%). Significant higher ASES score was reached at final follow-up in 
patients with a “healed” (Sugaya I–III) tendon when compared to patients with an evidence of 
tendon discontinuity on MRI study (Sugaya IV–V), 93 ± 9 and 74 ± 13, respectively (P < 0.001). 
 
Conclusions 
Arthroscopic repair of chronic posterosuperior rotator cuff tears using a single-row tensionless 
repair and subacromial spacer as protection resulted in an 81.3% of tendon integrity at a mean 
follow-up of 27 months. Clinical outcomes and pain scores significantly improved without severe 
complications reported after a minimum follow-up of 2 years. 
 
Level of evidence 
III. 
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Background: Superior capsular reconstruction (SCR) and lower trapezius transfer (LTT) have 
recently been utilized to treat irreparable rotator cuff tears (IRCTs). There is still no clear guideline 
on which treatment method is a better fit for posterosuperior IRCTs with high-grade 4 fatty 
infiltration in the infraspinatus. 
 
Purpose: To compare the clinical and radiological outcomes between arthroscopic-assisted SCR 
(aSCR) and arthroscopic-assisted LTT (aLTT) in patients with posterosuperior IRCTs with high-
grade (Goutallier grade 4) fatty infiltration in the infraspinatus muscle. 
 
Study Design: Cohort study; Level of evidence, 3. 
 
Methods: This retrospective study included patients who underwent aSCR or aLTT for 
posterosuperior IRCTs with high-grade 4 fatty infiltration in the infraspinatus and had a minimum 
follow-up of 2 years between 2017 and 2019. A total of 58 patients were divided into 2 groups 
according to the surgical procedure: aSCR group (n = 22) and aLTT group (n = 36). Clinical 
outcomes comprised the visual analog scale score for pain, active shoulder range of motion (ROM), 
the American Shoulder and Elbow Surgeons (ASES) score, and patient satisfaction. Radiological 
outcomes comprised the acromiohumeral distance (AHD). The progression of arthritis was 
evaluated via the Hamada grade. Graft integrity was assessed on postoperative magnetic 
resonance imaging scans. 
 
Results: Significant improvements in clinical outcomes were observed in both groups. However, 
active shoulder ROM (forward elevation: 165.7°± 22.3° vs 145.5°± 32.3°, respectively [P = .015]; 
external rotation: 51.7°± 10.9° vs 41.1°± 7.0°, respectively [P < .001]), the postoperative ASES 
score (84.8 ± 7.6 vs 76.8 ± 20.3, respectively; P = .045), and patient satisfaction (8.9 ± 1.2 vs 6.4 
± 2.1, respectively; P = .041) were significantly higher with aLTT than with aSCR. There was no 
significant difference between the groups in AHD at 2 years postoperatively. However, the rate of 
progression of arthritis was significantly higher with aSCR (22.7%) than with aLTT (2.8%) (P = 
.027). Moreover, the graft retear rate was significantly higher with aSCR (63.6%) than with aLTT 
(8.3%) at 2 years postoperatively (P < .001). 
 
Conclusion: Although aSCR and aLTT both provided improvements in overall clinical outcomes 
for posterosuperior IRCTs with high-grade 4 fatty infiltration in the infraspinatus, aLTT was superior 
in terms of functional improvement, patient satisfaction, progression of arthritis, and graft integrity. 
Therefore, we prefer aLTT for posterosuperior IRCTs under the condition of high-grade 4 fatty 
infiltration in the infraspinatus. 
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Preoperative Expectations Do Not Correlate With Postoperative iHOT-33 Scores and Patient 
Satisfaction Following Hip Arthroscopy for the Treatment of Femoroacetabular 
Impingement Syndrome 
S. Factor M. Vidra et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.027 
 
 
Purpose 
To examine the correlation between preoperative patient expectation and International Hip 
Outcome Tool (iHOT-33) score and postoperative satisfaction of patients undergoing hip 
arthroscopy for the treatment of femoroacetabular impingement syndrome. 
 
Methods 
Patients scheduled for surgery completed the Hip Preservation Surgery Expectations Survey 
(HPSES), as well as the preoperative and a minimum 2-year postoperative iHOT-33. Patient 
demographics that were collected included gender, age, occupation, and body mass index (BMI). 
At the latest follow-up, patients were evaluated for their subjective satisfaction and postoperative 
complications. An in-depth analysis was performed to assess the correlation between HPSES, 
iHOT-33, and patient satisfaction. 
 
Results 
Sixty-nine patients (62.3% males; mean age: 33.7 ± 13.1 years; BMI: 23.9 ± 3.5 kg/m2) were 
included in this study. The mean HPSES score was 83.8 ± 16.5. The mean iHOT-33 improved from 
31.6 ± 15.8 preoperatively to 73 ± 25.9 postoperatively (95% CI = 35.2,47.8; P < .01), and the mean 
patient satisfaction was 75.9 ± 26.9. There were no statistically significant differences in mean 
HPSES score between males and females (95% CI = 79.9,87.8; P = .35) nor between different 
occupational groups (95% CI = 79.4,87.6, P = .095). No correlation was found between age and 
HPSES score (r = .036; P =.76). There was a negligible correlation between HPSES score and 
postoperative iHOT-33 score (r = −.117; P = .34) and patient satisfaction (r = −.042; P = .73). 
Postoperative iHOT-33 score had a significant high correlation with patient satisfaction (r = .8; P < 
.001). 
 
Conclusion 
Preoperative expectations do not correlate with postoperative iHOT-33 scores and patient 
satisfaction with surgery at 2 years after surgery. Gender and occupation did not differ significantly 
with regard to preoperative expectations, and there was no correlation between age and HPSES 
score. 
 
Level of Evidence 
IV, retrospective case series. 
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Repairing Complete Radial Tears of the Lateral Meniscus: Arthroscopic All-Inside Double 
Vertical Cross-Suture Technique Is Effective and Safe With 2-Year Minimum Follow-Up 
S.H. Yeh,  F.W. Hsu, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.025 
 
Purpose 
To assess the failure rate and clinical outcomes of the all-inside, double-vertical, cross-suture 
technique in repairing complete radial tears of the lateral meniscus. 
 
Methods 
We retrospectively reviewed records of patients with this injury on whom the present technique was 
employed at our institution between 2011 and 2018, with at least 24 months of follow-up. Six 
months postoperatively, the meniscus healing and extrusion status were evaluated through 
magnetic resonance imaging. Preoperative and postoperative knee function, measured through 
IKDC, Lysholm knee, and Tegner activity scale scores, were compared. 
 
Results 
In total, 27 patients underwent the procedure. The preoperative mean (standard deviation) IKDC 
score, Lysholm knee score, and Tegner activity scale scores were 53.4 ± 5.3, 63.2 ± 9.3, and 4 ± 
.7, respectively. At the last follow-up (≥24 months postoperatively), these scores increased to 92.1 
± 2.6, 90.8 ± 4.2, and 6.1 ± 1.3, respectively (all P < .05). Complete healing of the meniscus was 
observed in 23 patients, and 4 patients had meniscus retear or nonhealing. The overall retear or 
nonhealing rate was 14.8%. Healing rates between those with isolated radial tears (87.5%) and 
those with combined anterior cruciate ligament rupture (84.2%; P = .826) were comparable. No 
difference was observed in the progression of coronal and sagittal meniscus extrusion (P = .133 
and .797, respectively). 
 
Conclusion 
In patients with complete radial tears of the lateral meniscus, the arthroscopic all-inside double 
vertical cross-suture repair technique resulted in an 85.2% healing rate, improvements in functional 
outcomes and activity levels, and no identifiable progression of meniscus extrusion. The all-inside 
double vertical cross-suture technique is effective and safe for the repair of radial tears of the 
meniscus. 
 
Level of Evidence 
Level IV, retrospective case series. 
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No Differences In Clinical Outcomes Between Rectangular and Round Tunnel Techniques 
For Anterior Crucial Ligament Reconstruction 
B.S. Kim, J.H. Kim et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.050 
 
 
Purpose 
To compare the clinical outcomes between conventional round tunnel and rectangular tunnel in 
anatomic anterior cruciate ligament (ACL) reconstruction. 
 
Methods 
This was a retrospective comparative cohort study between March 2015 and September 2018. The 
primary ACL reconstructions using anteromedial portal technique with minimum of 2 years follow-
up were enrolled for this study. The exclusion criteria were patients with revision ACL 
reconstruction, high tibial osteotomy, multiligament injuries, and associated fractures around the 
knee. Outcome measures included the subjective International Knee Documentation Committee 
score, Tegner activity score, knee laxity testing, and measurement of the centers of the femoral 
and tibial tunnels on postoperative computed tomography (CT) images. 
 
Results 
Forty-seven patients with ACL reconstruction with rectangular tunnel (group 1) and 108 patients 
with ACL reconstructions with conventional rounded tunnel (group 2) were included consecutively. 
There were no significant differences between groups in terms of clinical scores or knee laxity, as 
well as femoral and tibial tunnel positions on CT. One patient in group 2 had ACL failure because 
of trauma and was treated with revision surgery. Two patients had incomplete tibial fracture, but 
they healed spontaneously and showed no residual laxity at final follow-up. The intraobserver and 
interobserver reliability for the radiological measurements ranged from 0.78 to 0.86. 
 
Conclusions 
There were no differences in radiological and clinical results between rectangular tunnel group and 
conventional round tunnel group for arthroscopic ACL reconstruction. ACL reconstruction with a 
rectangular tunnel could be considered as a reliable technique, but care should be taken during 
tunnel establishment because of risk of fractures and malposition of rectangular tunnel. 
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BACK 

Anterior Cruciate Ligament Patellar Tendon Autograft Fixation at 0° Versus 30° Results in 
Improved Activity Scores and a Greater Proportion of Patients Achieving the Minimal 
Clinical Important Difference For Knee Injury and Osteoarthritis Outcome Score Pain: A 
Randomized Controlled Trial 
J. Chahal, D.B. Whelan 
 
DOI: https://doi.org/10.1016/j.arthro.2021.12.018 
 
Purpose 
The aim of the current study was to determine the effect of the knee flexion angle (KFA) during 
tibial anterior cruciate ligament (ACL) graft fixation on patient-reported outcomes, graft stability, 
extension loss, and reoperation after anatomic single-bundle ACL reconstruction. 
 
Methods 
All 169 included patients (mean age 28.5 years, 65% male) were treated with anatomic single-
bundle ACL reconstruction using patellar tendon autograft and were randomized to tibial fixation of 
the ACL graft at either 0° (n = 85) or 30° (n = 84). The primary outcome was the Knee Injury and 
Osteoarthritis Outcome Score (KOOS) 2 years after surgery. Secondary outcomes were the Marx 
Activity Scale (MAS), the rate of reoperation, and physical examination findings at 1 year, including 
KT-1000 and side-to-side differences in knee extension. 
 
Results 
The follow-up rate was 82% (n = 139) for the primary outcome. Graft failure rate at 2 years was 1% 
(n = 2, 1 per group). ACL tibial graft fixation at 0° or 30° did not have a significant effect on KOOS 
scores at 2 years after ACLR. Patients whose graft was fixed at a knee flexion angle of 0° had 
greater scores on the MAS (mean 9.6 95% confidence interval [CI] 8.5 to 10.6, versus 8.0, 95% CI 
6.9 to 9.1; P = .04), and a greater proportion achieved the minimal clinical important difference 
(MCID) for the KOOS pain subdomain (94% versus 81%; P = .04). There was no significant 
difference in knee extension loss, KT-1000 measurements, or reoperation between the 2 groups. 
 
Conclusion 
In the setting of anatomic single-bundle ACLR using patellar tendon autograft and anteromedial 
portal femoral drilling, there was no difference in KOOS scores between patients fixed at 0° and 
30°. Patient fixed in full extension did demonstrate higher activity scores at 2 years after surgery 
and a greater likelihood of achieving the MCID for KOOS pain. 
 
Level of Evidence 
II, prospective randomized trial 
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BACK 

Peripheral Nerve Block for Hip Arthroscopy Does Not Have any Clinical Advantage 
Compared With Local Anesthetic Regarding Pain Management: A Meta-analysis of 
Randomized Controlled Trials 
E. Kim, W.C. Shin, et al. 
 
DOI: https://doi.org/10.1016/j.arthro.2021.12.011 
 
 
Purpose 
To evaluate the efficacy of peripheral nerve block on reduction in opioid consumption and pain 
control after hip arthroscopy. 
 
Method 
To identify studies evaluating the effects of peripheral nerve block on pain control and reduction in 
opioid consumption in hip arthroscopy, we searched all records in the PubMed, Embase, and 
Cochrane Library databases until May 2021. Studies with the following characteristics were 
considered eligible: 1) patients who underwent a hip arthroscopy (population); 2) patients who 
received peripheral nerve block (intervention); 3) patients who did not receive peripheral nerve 
block (comparator); 4) record of total opioid consumption as a primary outcome and pain level at 
1, 3 to 6, and 24 hours after surgery, patient satisfaction, and incidence of nausea and vomiting as 
secondary outcomes (outcomes); and 5) randomized controlled trial (study design). Data were 
independently extracted by two reviewers and synthesized using a random or fixed-effects model, 
according to the heterogeneity. 
 
Results 
Eight RCTs were finally included in the meta-analysis. There were no significant differences in 
postoperative opioid consumption at 24 hours (standardized mean difference [SMD] = −0.091, 95% 
confidence interval [CI] [−0.270, 0.089]) or in visual analog scale (VAS) score at 1 (SMD = 0.299, 
95% CI [−0.758, 0.160]), 3 to 6 (SMD = −0.304, 95% CI [−0.655, 0.047]), and 24 (SMD = −0.230, 
95% CI [−0.520, 0.060]) hours postoperatively between the peripheral nerve block and control 
groups. Moreover, no significant differences were observed in patient satisfaction (SMD < 0.001, 
95% CI [−0.284, 0.284]) or the incidence of nausea and vomiting (SMD = 0.808, 95% CI [0.311, 
2.104]) between the two groups. 
 
Conclusion 
Peripheral nerve block for hip arthroscopy has no clinical advantage regarding pain management 
after surgery when compared with the group that received the local infiltration of analgesics without 
peripheral nerve block. 
 
Level of Evidence 
Level II, meta-analysis of level I and II randomized controlled trials (RCTs). 
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Cellular Augmentation of Anterior Cruciate Ligament Surgery Is Not Currently Evidence 
Based: A Systematic Review of Clinical Studies 
J.P.E. Baird, A. Anz, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.11.056 
 
 
Purpose 
To perform a systematic review of clinical outcome studies exploring cellular augmentation of 
anterior cruciate ligament (ACL) surgery, including stem cell techniques. 
 
Methods 
A systematic search was performed according to the Preferred Reporting Items of Systematic 
Reviews and Meta-analyses (PRISMA) guidelines using the Cochrane, PubMed, MEDLINE, 
SPORTDiscus, and CINAHL (Cumulative Index to Nursing and Allied Health Literature) databases 
from 2000 to 2019. The inclusion criteria were clinical studies that reported on ACL surgery 
augmented with stem cells or cellular therapy and patient-reported outcome measures or graft 
healing. Risk of bias was assessed using the Cochrane risk-of-bias tool for randomized clinical 
trials, and nonrandomized trials were assessed using the Methodological Items for Non-
randomized Studies (MINORS) tool. Methodologic assessment was performed according to the 
Modified Coleman Methodology Score. 
 
Results 
Four studies were found: 2 randomized clinical trials, 1 cohort study with a matched historical 
control group, and 1 case series. The mean Modified Coleman Methodology Score in these studies 
was 59, and there was a low risk of bias in 1 study. One study reported outcomes of augmented 
ACL repair, and 3 studies reported the results of augmented ACL reconstruction. Cellular therapies 
varied and included concentrated bone marrow aspirate, collagenase/centrifuge processed 
adipose, and marrow stimulation combined with platelet-rich plasma, as well as cells cultured from 
allograft bone marrow aspirate. The concentrated bone marrow aspirate and adipose tissue study 
results did not support their use. The marrow stimulation technique combined with repair led to 
promising clinical results. The use of allograft cultured cells improved patient-reported outcomes 
and postoperative radiographic findings. 
 
Conclusions 
Augmentation of ACL surgery with cellular therapy is not supported by clinical evidence at this time. 
 
Level of Evidence 
Level IV. 
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BACK 

Quadriceps Tendon Anterior Cruciate Ligament Reconstruction: A Systematic Review of 
Postoperative Rehabilitation and Complication Profiles 
K. Zhang, T. Beshay, et al.  
 
DOI: https://doi.org/10.1016/j.arthro.2021.12.020 
 
Purpose 
The purposes of this study are to explore current elements for postoperative rehabilitation protocol 
after quadriceps tendon–anterior cruciate ligament reconstruction (QT-ACLR), outline general 
timelines for progression of those elements, and explore their associated complication rates and 
profiles. 
 
Methods 
In accordance with PRISMA guidelines, 5 online databases (EMBASE, MEDLINE, CINAHL, 
Cochrane, and PubMed) were searched and screened in duplicate using predetermined criteria for 
studies on the aforementioned patient population. Descriptive statistics are presented. 
 
Results 
A total of 56 studies were included, with 31 studies using quadriceps tendon with bone block (B-
QT) and 26 studies using all-soft tissue quadriceps tendon (S-QT). The majority of studies 
permitted full weightbearing and range of motion (ROM) within the first 12 postoperative weeks, 
and motion-controlled braces within 6 weeks. Isometric exercises were initiated within 1 week after 
surgery, closed-chain exercises within 12 weeks, and open-chain and sports-specific exercises 
within 36 weeks. Complication profiles were similar between graft types and included graft failure 
(1.2%-1.6%), cyclops syndrome (0.4%-0.7%), and persistent stiffness (0.9%). 
 
Conclusions 
Current postoperative rehabilitation strategies in ACLR with QT offer a complication profile 
comparable to those reported with other graft types. Based on the included rehabilitation regimen, 
these protocols should focus on early ROM, specifically on achieving full extension, alongside 
isometric quadriceps strengthening. Progression to closed- and open-chain exercises should follow 
in a progressive manner, similar to existing protocols in ACLR. Adjuncts such as motion-controlled 
bracing and continuous passive motion machines may be used if graft protection is prioritized. This 
review highlights the need for comparison of defined protocols against one another in the setting 
of QT-ACLR. 
 
Level of Evidence 
IV, systematic review of Level I-IV studies. 
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Knee Surgery, Sports Traumatology, Arthroscopy, Volume 30, Issue 6, P 1855-2194 
 
Medial patellofemoral ligament reconstruction for recurrent patellar dislocation allows a 
good rate to return to sport 
P. Meynard, M. Malantray, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06815-1 
 
Purpose 
Recurrent patellar dislocation is a frequent knee disorders in young, active patients. Medial 
patellofemoral ligament reconstruction (MPFLR) can restore knee stability and function, but the 
rate of return to sports is less clear. The aim of this study was to evaluate rate of return to sport 
following treatment of recurrent patellar dislocation with isolated MPFLR. 
 
Methods 
Between 2011 and 2018, 113 patients with recurrent patellar dislocation were treated with isolated 
MPFLR at an academic center. Pre-injury sports participation and Tegner score, pre-operative 
subjective IKDC score, time to return to sports, and post-operative Tegner and subjective IKDC 
scores were collected, with a minimum of follow-up of 2 years. 
 
Results 
One hundred and three patients (91%) were evaluated at a mean of 4.5 ± 2.5-year post-operative. 
92 patients (89%) participated in sports prior to onset of patellar instability. At final follow-up, 84 of 
these 92 patients (91%) were able to return to sports. The mean time from surgery to return to 
sports was 10.4 ± 8.6 months (range: 2–48 months). 62 patients (67%) returned to the same (50 
patients) or higher (12 patients) level. 22 patients (26%) returned at a lower level. 19 of these 
patients attributed this decreased participation to ongoing knee problems. The median Tegner 
score was noted to decrease from 5 pre-injury to 4 post-operatively (p = 0.02). 
 
Conclusion 
Isolated MPFL reconstruction allowed return to pre-injury sports in 91% of patients, with 67% of 
patients returning to the same or higher level than pre-injury. Mean time to return to sports was 
10 months and post-operative Tegner score was noted to be modestly decreased from pre-injury 
level. 
 
Level of evidence 
IV. 
  



BACK 

Patients return to sports and to work after successful treatment of septic arthritis following 
anterior cruciate ligament reconstruction 
A. Themessi, F. Mayr, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06819-x 
 
Purpose 
To determine specific return to sports (RTS) and return to work (RTW) rates of patients with septic 
arthritis following anterior cruciate ligament reconstruction (ACLR), and to assess for factors 
associated with a diminished postoperative return to physical activity after successful eradication 
of the infection. 
 
Methods 
In this study, patients who were treated for postoperative septic arthritis of the knee following 
anterior cruciate ligament reconstruction between 2006 and 2018 were evaluated at a minimum 
follow-up (FU) of 2 years. Patients’ outcomes were retrospectively analyzed using standardized 
patient-reported outcome scores including the Lysholm score and the subjective IKDC score, as 
well as return to sports and return to work questionnaires to assess for the types, number, and 
frequency of sports performed pre- and postoperatively and to evaluate for potential occupational 
changes due to septic arthritis following ACLR. To assess for the signifiance of the graft at follow-
up, outcomes were compared between patients with a functioning graft at FU and those without, 
as well as between patients with initial graft retention and those with graft removal and consecutive 
revision ACLR. 
 
Results 
Out of 44 patients eligible for inclusion, 38 (86%) patients at a mean age of 36.2 ± 10.3 years were 
enrolled in this study. At a mean follow-up of 60.3 ± 39.9 months, the Lysholm score and the 
subjective IKDC score reached 80.0 ± 15.1 and 78.2 ± 16.6 points, respectively. The presence of a 
graft at FU yielded statistically superior results only on the IKDC score (p = 0.014). There were no 
statistically significant differences on the Lysholm score (n.s.) or on the IKDC score (n.s.) between 
patients with initial graft retention and those with initial removal who had undergone revision ACLR. 
All of the included 38 patients were able to return to sports at a median time of 8 (6–16) months 
after their last surgical intervention. Among patients who performed pivoting sports prior to their 
injury, 23 (62.2%) returned to at least one pivoting sport postoperatively. Overall, ten patients 
(26.3%) returned to all their previous sports at their previous frequency. The presence of a graft at 
FU resulted in a significantly higher RTS rate (p = 0.010). Comparing patients with initial graft 
retention and those with graft removal and consecutive revision ACLR, there was no statistically 
significant difference concerning the RTS rate (n.s.). Thirty-one patients (83.8%) were able to return 
to their previous work. 
 
Conclusion 
Successful eradication of septic arthritis following anterior cruciate ligament reconstruction allows 
for a postoperative return to sports and a return to work particularly among patients with ACL-
sufficient knees. However, the patients’ expectations should be managed carefully, as overall return 
rates at the pre-injury frequency are relatively low. 
 
Level of evidence 
IV. 
 
  



BACK 

Preoperative muscle thickness influences muscle activation after arthroscopic knee 
surgery 
J. Amestoy, D. Pérez-Prieto, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06820-4 
 
Purpose 
The aim of this study was to compare the correlation between preoperative quadriceps femoris 
muscle thickness and postoperative neuromuscular activation and quadriceps femoris strength in 
patients with and without patellofemoral pain after arthroscopic partial meniscectomy. 
 
Methods 
A series of 120 patients were prospectively analysed in a longitudinal cohort study of patients 
scheduled for arthroscopic partial meniscectomy. The patellofemoral pain group included patients 
who developed anterior knee pain after surgery while the control group included those who had not 
done so. Patients with preoperative patellofemoral pain, previous knee surgeries as well as those 
on whom additional surgical procedures had been performed were excluded. Of the 120 initially 
included in the study, 90 patients were analysed after the exclusions. 
 
Results 
There is a direct correlation between preoperative quadriceps femoris muscle thickness and the 
neuromuscular activity values and the strength of the muscle at 6 weeks after surgery. These 
results were seen exclusively in the group of patients who do not develop patellofemoral pain 
(0.543, p = 0.008). The group of patients who developed anterior knee pain in the postoperative 
period did not show this correlation (n.s.). 
 
Conclusion 
In patients without patellofemoral pain after meniscectomy, the greater the preoperative thickness 
of the quadriceps femoris, the more postoperative neuromuscular activation and strength they had. 
This correlation did not occur in those patients who develop patellofemoral pain after meniscal 
surgery. 
 
Level of evidence 
II. 
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The crevice sign: a new indicator of meniscal instability in ACL reconstructions 
J. Murgier, X. Bayle-Iniguez, M. Clatworthy 
 
DOI: https://doi.org/10.1007/s00167-021-06823-1 
 
Purpose 
Meniscus preservation is key in knee surgery. The newly documented crevice sign indicates 
instability of the medial meniscus in ACL-deficient knees. Once the sign is visualised, it is 
imperative that the stability of the medial meniscus is assessed and potentially treated. It was 
hypothesized that there would be a strong correlation between the presence of an unstable medial 
meniscal tear in patients with the crevice sign in ACL-deficient knees. 
 
Methods 
This was a multicenter prospective study carried out to evaluate the incidence of medial meniscal 
tears in patients with ACL-deficient knees and their correlation with a crevice sign. All patients (128) 
who had undergone ACL reconstruction between May 2020 and November 2020 were assessed 
arthroscopically for meniscal stability and divided in to two groups: stable (n = 84) and unstable 
(n = 44). Thereafter, the presence of the crevice sign was determined in each case. 
 
Results 
The populations were comparable in terms of sex and age (Table 1). Fisher’s exact test showed a 
significant association between the presence of the crevice sign and the instability of the medial 
meniscus (p < 0.001). Descriptive statistics suggest that the presence of crevice sign was 
associated more frequently to MM instability (38.6% vs 1.2%; p < 0.001). The specificity of this test 
was 98.8% and its sensitivity was 38.6%. The positive predictive value (PPV) was 94.4% and the 
negative predictive value (NPV) was 75.5%. 
 
Conclusion 
The hypothesis was confirmed since medial meniscal instability was strongly correlated with the 
existence of the crevice sign and showed high specificity and PPV. 
 
Level of evidence 
III. 
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Subsequent surgery after primary ACLR results in a significantly inferior subjective 
outcome at a 2-year follow-up 
C. von Essen, R. Cristiani et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06850-y 
 
Purpose 
To analyze minimal important change (MIC), patient-acceptable symptom state (PASS) and 
treatment failure after reoperation within 2 years of primary ACL reconstruction and compare them 
with patients without additional surgery. 
 
Methods 
This is a retrospective follow-up study of a cohort from a single-clinic database with all primary 
ACLRs enrolled between 2005 and 2015. Additional surgery within 2 years of the primary ACLR 
on the ipsilateral knee was identified using procedural codes and analysis of medical records. 
Patients who completed the Knee injury and Osteoarthritis Outcome Score (KOOS) questionnaire 
preoperatively and at the 2-year follow-up were included in the study. MIC, PASS and treatment 
failure thresholds were applied using the aggregate KOOS (KOOS4) and the five KOOS subscales. 
 
Results 
The cohort included 6030 primary ACLR and from this 1112 (18.4%) subsequent surgeries were 
performed on 1018 (16.9%) primary ACLRs. 24 months follow-up for KOOS was obtained on 523 
patients (54%) in the reoperation group and 2084 (44%) in the no-reoperation group. MIC; the no-
reoperation group had a significantly higher improvement on all KOOS subscales, Pain 70.3 vs 
60.2% (p < 0.01), Symptoms 72.1 vs 57.4% (p < 0.01), ADL 56.3 vs 51.2% (p < 0.01), Sport/Rec 
67.3 vs 54.4% (p < 0.01), QoL 73.9 vs 56.3% (p < 0.01). PASS; 62% in the non-reoperation group 
reported their KOOS4 scores to be satisfactory, while only 35% reported satisfactory results in the 
reoperated cohort (p < 0.05). Treatment failure; 2% in the non-reoperation group and 6% (p < 0.05) 
in the reoperation group considered their treatment to have failed. 
 
Conclusion 
Patients who underwent subsequent surgeries within 2 years of primary ACLR reported 
significantly inferior outcomes in MIC, PASS and treatment failure compared to the non-reoperated 
counterpart at the 2-year follow-up. This study provides clinicians with important information and 
knowledge about the outcomes after an ACLR with subsequent additional surgery. 
 
Level of evidence 
III. 
  



BACK 

An individualized decision between physical therapy or surgery for patients with 
degenerative meniscal tears cannot be based on continuous treatment selection markers: 
a marker-by-treatment analysis of the ESCAPE study 
J.C.A. Noorduyn, V. A. van de Graaf, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06851-x 
 
Purpose 
Marker-by-treatment analyses are promising new methods in internal medicine, but have not yet 
been implemented in orthopaedics. With this analysis, specific cut-off points may be obtained, that 
can potentially identify whether meniscal surgery or physical therapy is the superior intervention for 
an individual patient. This study aimed to introduce a novel approach in orthopaedic research to 
identify relevant treatment selection markers that affect treatment outcome following meniscal 
surgery or physical therapy in patients with degenerative meniscal tears. 
 
Methods 
Data were analysed from the ESCAPE trial, which assessed the treatment of patients over 45 years 
old with a degenerative meniscal tear. The treatment outcome of interest was a clinically relevant 
improvement on the International Knee Documentation Committee Subjective Knee Form at 3, 12, 
and 24 months follow-up. Logistic regression models were developed to predict the outcome using 
baseline characteristics (markers), the treatment (meniscal surgery or physical therapy), and a 
marker-by-treatment interaction term. Interactions with p < 0.10 were considered as potential 
treatment selection markers and used these to develop predictiveness curves which provide 
thresholds to identify marker-based differences in clinical outcomes between the two treatments. 
 
Results 
Potential treatment selection markers included general physical health, pain during activities, knee 
function, BMI, and age. While some marker-based thresholds could be identified at 3, 12, and 
24 months follow-up, none of the baseline characteristics were consistent markers at all three 
follow-up times. 
 
Conclusion 
This novel in-depth analysis did not result in clear clinical subgroups of patients who are 
substantially more likely to benefit from either surgery or physical therapy. However, this study may 
serve as an exemplar for other orthopaedic trials to investigate the heterogeneity in treatment 
effect. It will help clinicians to quantify the additional benefit of one treatment over another at an 
individual level, based on the patient’s baseline characteristics. 
 
Level of evidence 
II.   



BACK 

Quadriceps muscle strength at 2 years following anterior cruciate ligament reconstruction 
is associated with tibiofemoral joint cartilage volume 
A.Hipsley, M. Hall, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06853-9 
 
Purpose 
Quadriceps strength deficits following anterior cruciate ligament reconstruction (ACLR) are linked 
to altered lower extremity biomechanics, tibiofemoral joint (TFJ) space narrowing and cartilage 
composition changes. It is unknown, however, if quadriceps strength is associated with cartilage 
volume in the early years following ACLR prior to the onset of posttraumatic osteoarthritis (OA) 
development. The purpose of this cross-sectional study was to examine the relationship between 
quadriceps muscle strength (peak and across the functional range of knee flexion) and cartilage 
volume at ~ 2 years following ACLR and determine the influence of concomitant meniscal 
pathology. 
 
Methods 
The involved limb of 51 ACLR participants (31 isolated ACLR; 20 combined meniscal pathology) 
aged 18–40 years were tested at 2.4 ± 0.4 years post-surgery. Isokinetic knee extension torque 
generated in 10° intervals between 60° and 10° knee flexion (i.e. 60°–50°, 50°–40°, 40°–30°, 30°–
20°, 20°–10°) together with peak extension torque were measured. Tibial and patellar cartilage 
volumes were measured using magnetic resonance imaging (MRI). The relationships between 
peak and angle-specific knee extension torque and MRI-derived cartilage volumes were evaluated 
using multiple linear regression. 
 
Results 
In ACLR participants with and without meniscal pathology, higher knee extension torques at 60°–
50° and 50°–40° knee flexion were negatively associated with medial tibial cartilage volume 
(p < 0.05). No significant associations were identified between peak concentric or angle-specific 
knee extension torques and patellar cartilage volume. 
 
Conclusion 
Higher quadriceps strength at knee flexion angles of 60°–40° was associated with lower cartilage 
volume on the medial tibia ~ 2 years following ACLR with and without concomitant meniscal injury. 
Regaining quadriceps strength across important functional ranges of knee flexion after ACLR may 
reduce the likelihood of developing early TFJ cartilage degenerative changes. 
 
Level of evidence 
III. 

  



BACK 

Higher healing rate after meniscal repair with concomitant ACL reconstruction for tears 
located in vascular zone 1 compared to zone 2: a systematic review and meta-analysis 
L.M. Gerristsen, T.J. N. van der Lelij 
 
DOI: https://doi.org/10.1007/s00167-022-06862-2 
 
Purpose 
The purpose of this study was to determine and compare the percentage of completely healed 
meniscal tears after arthroscopic repair combined with anterior cruciate ligament reconstruction 
(ACLR) for the different vascular zones of the meniscus. 
 
Methods 
PubMed, Embase, Web of Science, Cochrane library and Emcare were searched on 19 May 2020 
for articles reporting healing rates after arthroscopic meniscal repair with concomitant ACLR for the 
different meniscal vascular zones as assessed by second-look arthroscopy. Data on meniscal tears 
were extracted as located in zones 1, 2 or 3, according to the Cooper classification. Studies were 
graded in quality using a modified Newcastle–Ottawa Scale. Pooled analyses were performed 
utilizing a random-effects model. Meta-analyses were performed using R version 3.6.2 and SPSS 
statistical software version 25.0. The study was registered with PROSPERO 
(ID:CRD42020176175). 
 
Results 
Ten observational cohort studies met the inclusion criteria, accounting for 758 meniscal tear repairs 
in total. The pooled overall proportion of healing was 78% (95% CI 72–84%). The mean weighted 
proportion of healing was 83% (95% CI 76–90%) for studies (n = 10) reporting zone 1 tears and 
69% (95% CI 59–79%) for studies (n = 9) reporting zone 2 tears. No study reported healing rates 
for zone 3 tears. The pooled overall odds ratio was 2.5 (95% CI 1.00−6.02), indicating zone 1 tears 
as 2.5 times more likely to heal than zone 2 tears. 
 
Conclusion 
This study demonstrates that meniscal tears localized in vascular zone 1 were more likely to heal 
than those in zone 2. 
 
Level of evidence 
IV. 
  



BACK 

Posteriorly positioned femoral grafts decrease long-term failure in anterior cruciate 
ligament reconstruction, femoral and tibial graft positions did not affect long-term reported 
outcome 
T.T.C.R. de Mees, M. Reijman, et al.  
 
DOI: https://doi.org/10.1007/s00167-022-06871-1 
 
Purpose 
To investigate the effect that femoral and tibial tunnel positions have on long-term reported and 
clinical outcome and to identify a safe zone based on favourable outcome. 
 
Methods 
Seventy-eight patients from a previous randomised controlled trial were included and were followed 
with a mean follow-up of 11.4 years. All patients had primary trans-tibial anterior cruciate ligament 
reconstruction performed. The femoral and tibial tunnel positions were visualised and translated in 
percentages with three-dimensional computed tomography post-operatively. There were 3 
separate outcome variables: patient-reported outcome measured with the IKDC Subjective Knee 
Form, overall failure, and radiographic osteoarthritis. The correlation between tunnel aperture 
positions and outcome was determined with multivariate regression. The area with best outcome 
was defined as the safe zone and was determined with Youden’s index in conjunction with receiver 
operating characteristics. 
 
Results 
No significant relationship was found between tunnel aperture positions and IKDC Subjective Knee 
Form at 10-year follow-up. The posterior-to-anterior femoral tunnel aperture position parallel to 
Blumensaat line showed a significant relationship (p = 0.03) to overall failure at 10-year follow-up. 
The mean posterior-to-anterior tunnel position of the group that did not fail was 37.7% compared 
to 44.1% in the overall failure group. Femoral tunnel apertures placed further anteriorly had more 
overall failures at long-term. The cut-off point lies at 35.0% from posterior-to-anterior parallel to 
Blumensaat. Of the 16 overall failures, 15 (93.8%) were placed further anteriorly than the cut-off 
point. No significant relationship was found between tunnel aperture positions and radiographic 
osteoarthritis. 
 
Conclusion 
Femoral and tibial tunnel positions were not associated with long-term patient-reported outcome 
and radiographic osteoarthritis. Long-term overall failure was more frequently seen in patients with 
a more anteriorly placed femoral tunnel. This study identified a safe zone located at the most 
posterior 35% of the femoral condyle parallel to Blumensaat. This knowledge offers guidance to 
surgeons to operate more precisely and accurately and reconstruct a long-lasting graft. 
 
Level of evidence 
Level III. 

 
 
  



BACK 

Ski-geometric parameters do not differ between ACL injury mechanisms in recreational 
alpine skiing 
M.Posch, G. Ruedl 
DOI: https://doi.org/10.1007/s00167-021-06852-w 
 
Purpose 
It is not known so far if ski-equipment-related factors differ between the ACL injury mechanisms, 
potentially influencing the circumstances and causes of falling, finally resulting in ACL injury. More 
specifically focusing on the injury mechanisms will provide a deeper understanding of injury 
causation. The aim of the study was to evaluate whether ACL injury mechanisms in recreational 
alpine skiing differ with regard to ski-geometric parameters, self-reported circumstances and 
causes of accident and injury severity. 
 
Methods 
Among a cohort of 392 ACL-injured (57.9% females) skiers, age, sex, height, weight, skill level, 
risk-taking behavior, circumstances and causes of accident, and ACL injury severity were collected 
by questionnaire. Additionally, patients had to recall their type of fall (ACL injury mechanism) by 
classifying forward and backward falls with and without body rotation. Ski length, side cut radius 
and widths of the tip, waist and tail were directly notated from the ski. 
 
Results 
The forward fall with body rotation was the most common reported ACL injury mechanism (63%). 
A riskier behavior was associated with forward falls without body rotation. Ski-geometric 
parameters did not significantly influence the type of ACL injury mechanism. Regarding accident 
characteristics, catching an edge of the ski was more frequent (p < 0.001) the cause for forward 
falls (75% and 67%) when compared to the backward falls (46 and 15%) and executing a turn was 
the most frequent action in all falls (39–68%). A complete rupture of the ACL (66–70%) was more 
commonly reported than a partial tear (30–34%) among all four non-contact ACL injury 
mechanisms (n.s.). 
 
Conclusion 
In contrast to risk-taking behavior and accident characteristics, ski-geometric parameters and injury 
severity do not significantly differ between ACL injury mechanisms in recreational skiing. Thus, an 
individual skiing style seems to have more impact on ACL injury mechanisms than ski equipment. 
Future studies should evaluate potential effects of ski geometry on the incidence of ACL injury. 
 
Level of evidence 
III. 
  

https://doi.org/10.1007/s00167-021-06852-w


BACK 

Absorbable suture anchor and knotless anchor techniques produced similar outcomes in 
arthroscopic anterior talofibular ligament repair 
X. Zhi. Y. Zhang, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06855-7 
 
Purpose 
The purpose of this study is to compare absorbable suture anchor with knotless anchor techniques 
for arthroscopic anterior talofibular ligament (ATFL) repair. 
 
Method 
A multicenter retrospective study was performed with 185 patients, who had undergone an 
arthroscopic ATFL repair procedure using absorbable suture anchor or knotless anchor between 
May 2017 and October 2019. The follow-up time was a minimum of 18 months. Karlsson–Peterson 
score, visual analogue scale (VAS), and Cumberland ankle instability tool (CAIT) were evaluated. 
The complications were also recorded. 
 
Results 
One hundred and seven patients underwent one absorbable suture anchor repair procedure (Group 
A [A]), and the other seventy-eight patients underwent one knotless anchor repair procedure 
(Group B [B]). At the final follow-up, both Karlsson–Peterson score (A, pre 61.0 ± 8.0 vs post 
93.5 ± 5.3, P < 0.001; B, pre 59.5 ± 8.2 vs post 92.4 ± 6.3, P < 0.001), VAS score (A, pre 5.0 ± 1.3 
vs post 0.5 ± 0.7, P < 0.001; B, pre 5.5 ± 1.2 vs post 0.9 ± 1.0, P < 0.001), and CAIT score (A, pre 
53.1 ± 12.0 vs post 93.1 ± 6.6, P < 0.001; B, pre 51.6 ± 12.0 vs post 93.1 ± 6.5, P < 0.001) improved 
significantly in both groups. There was no significant difference between the two groups regarding 
the Karlsson–Peterson score (A, pre 61.0 ± 8.0 vs B, pre 59.5 ± 8.2, n.s; A, post 93.5 ± 5.3 vs B, 
post 92.4 ± 6.3, n.s), CAIT score (A, pre 53.1 ± 12.0 vs B, pre 51.6 ± 12.0, n.s; A, post 93.1 ± 6.6 vs 
B, post 93.1 ± 6.5, n.s) and the change ranges of VAS (A, 4.5 ± 1.0 vs B, 4.6 ± 1.2, n.s). Anchor 
complications were easier to occur in Group B (0/107 vs 6/78, P = 0.007). Knot irritation slightly 
increased in Group A (10/107 vs 0/78, P = 0.006). No significant difference was found regarding 
total complication rates (A, 10/107 vs B, 6/78, n.s). 
 
Conclusion 
Absorbable suture anchor and knotless anchor for arthroscopic ATFL repair produced similar 
clinical outcomes. The ankle stability scores increased significantly in both groups. However, the 
knotless anchor has a higher risk to loosen, deviated direction or break, while the absorbable suture 
anchor still has a slim chance of knot irritation. 
 
Level of evidence 
III. 
  



BACK 

The L-shaped tunnel technique showed favourable outcomes similar to those of the Y-graft 
technique in anatomic lateral ankle ligament reconstruction 
T. Su, Y.F. Jiang, et al.  
 
DOI: https://doi.org/10.1007/s00167-022-06880-0 
 
Purpose 
To compare the mid- to long-term clinical and radiological outcomes of the confluent L-shaped 
tunnel technique with the Y-graft technique for anatomic lateral ankle ligament reconstruction. 
 
Methods 
This retrospective study involved 41 patients who underwent lateral ankle ligament reconstruction 
between 2013 and 2018. Based on the tunnel direction and tendon fixation method at the fibula 
side, patients were divided into two groups, with 17 patients in the L-shaped tunnel group and 24 
patients in the Y-graft group. The American Orthopaedic Foot and Ankle Society (AOFAS) score, 
visual analogue scale (VAS) pain score, Tegner score, and Karlsson score were evaluated and 
compared preoperatively and at follow-up. Anterior talar translation and talar tilt at stress 
radiographs, postoperative sprain recurrence, range of motion (ROM) restriction, sensory 
disturbance, etc., were also collected and compared. 
 
Results 
The mean follow-up times were 72 and 42 months for the L-shaped group and Y-graft group, 
respectively. The median VAS pain score, Tegner score, AOFAS score, Karlsson score significantly 
improved from a preoperative level in both groups (all with p < 0.01). No significant difference was 
found between the two groups regarding the changes from preoperatively to postoperatively except 
for the VAS pain score reduction (1.58 ± 1.58 in the L-shaped group vs. 2.53 ± 1.29 in the Y-graft 
group, p = 0.035). The incidence of flexion–extension ROM restriction (≥ 5°) was significantly higher 
in the Y-graft group (41.2%) than in the L-shaped group (12.5%) (p = 0.035). 
 
Conclusions 
Both the confluent L-shaped tunnel technique and the Y-graft technique significantly improved 
symptoms, ankle function, and radiographic outcomes in patients with chronic lateral ankle 
instability (CLAI) at mid- to long-term follow-up. The confluent L-shaped tunnel technique resulted 
in lower rates of flexion–extension ROM restriction, while the Y-graft technique showed better VAS 
pain reduction. This result could provide further evidence for the surgical treatment of CLAI. 
 
Level of evidence 
III. 
  



BACK 

Asymptomatic gluteal tendinosis does not influence outcome in arthroscopic treatment of 
femoroacetabular impingement syndrome 
F. Yang, M. Maimaitimin, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06792-5 
 
Purpose 
To compare outcomes after arthroscopy in FAIS patients with preoperative asymptomatic gluteal 
tendinosis (GT) to a control group with no gluteal tendinosis. 
 
Methods 
A retrospective analysis was performed using data from FAIS patients who had arthroscopy 
between 2016 and 2018. Asymptomatic GT was diagnosed using hip MRI without clinical 
symptoms. Patients with asymptomatic GT were 1:1 propensity-score matched to patients without 
GT. Patient-reported outcomes (HOS-ADL, iHOT-12, mHHS), VAS scores, radiographic measures, 
performed procedures, complications, and revision surgery were compared and analyzed for both 
groups. 
 
Results 
A total of 105 asymptomatic GT hips and 105 hips without GT were found using propensity-score 
matching. When compared to preoperative levels, both groups demonstrated significant 
improvements in PROs and VAS scores at the final follow-up. Besides, there were no significant 
differences in preoperative scores, final outcome scores, or score improvements between the 
groups. Patients in the GT group were significantly less likely to achieve the MCID for the VAS 
score (72.4% vs 83.8%, p = 0.045). However, there were no other differences in the rate of meeting 
the PASS and MCID between the study and the control groups. 
 
Conclusion 
It was demonstrated in this study that FAIS patients with asymptomatic gluteal tendinosis can 
expect to experience similar good short-term patients-reported outcomes as compared with 
patients without gluteal tendinosis. 
 
Level of evidence 
III. 
 



BACK 

Significant improvement after hip arthroscopy for femoroacetabular impingement in women 
J.M. Martinez, D.B. Suarez de Puga, et al.  
 
DOI: https://doi.org/10.1007/s00167-021-06802-6 
 
Purpose 
This study was designed to evaluate outcomes in women after hip arthroscopy (HA) for 
femoroacetabular impingement syndrome (FAIS) and compare these results with men. 
 
Methods 
Retrospective study of a prospective database of patients undergoing hip arthroscopy between 
2015 and 2018. Inclusion criteria were patients between 18 and 50 years of age, diagnosis of FAIS, 
complete clinical patient-reported outcomes (PROs), radiographic measurements, and underwent 
at least a 2-year HA follow-up. For each woman, two men underwent HA were matched in a 1:2 
ratio based on age within 5 years, and date of surgery within 6 months. Diagnostic arthroscopy was 
performed to evaluate labral and chondral status. Radiographic evaluation, a self-administered Hip 
Outcome Score (HOS) questionnaire, with activity of daily living (ADL) and sports subscale (SSS), 
and a self-administered short version of the International Hip Outcome Tool (iHOT-12) were 
assessed at 6 months, 12 months, and then yearly. Clinical relevance was measured with the 
minimal clinical important difference (MCID), patient acceptable symptom state (PASS), and 
substantial clinical benefit (SCB) for HOS-ADL, HOS-SSS, and iHOT-12. 
 
Results 
One hundred and eighty-five patients met the inclusion criteria. Fifty-two women were matched with 
104 men. Significant differences in terms of demographics, radiographic results, intraoperative 
findings and arthroscopic procedures were found between women and men. Mean follow-up was 
48.4 months in women and 50.2 months in men. Both groups showed significant improvement from 
preoperative PROs to the latest follow-up. There were no significant differences between groups 
in preoperative PROs, latest follow-up PROs and PROs improvements. The difference in frequency 
of patients achieving MCID, PASS, and SCB was only significant greater for iHOT-12 PASS in 
women compared with men. 
 
Conclusion 
Significant improvements in PROs in women after HA for FAIS at 4-year follow-up were found. 
Differences between women and men in PROs and rates of achieving MCID, SCB and PASS were 
only significant for iHOT-12 PASS. 
 
Level of evidence 
IV. 
  



BACK 

Female gender, decreased lateral center edge angle and a positive hyperextension–external 
rotation test are associated with ease of hip distractability at time of hip arthroscopy 
D.M Curtis, W.M. Pullen, et al.  
 
DOI: https://doi.org/10.1007/s00167-022-06925-4 
 
Purpose 
To identify factors associated with ease of hip distraction at the time of hip arthroscopy. 
 
Methods 
A retrospective review of patients 17–50 years old undergoing hip arthroscopy with a single high-
volume hip arthroscopist was performed from 2014 to 2020. Demographics, clinical history, 
examination, and imaging findings were collected. Distractibility was quantified using turns of fine 
traction (1 turn = 4 mm axial distraction) with the patient paralyzed on a fracture table with a well-
padded perineal post Fine axial traction was applied after the patient’s perineum contacted the 
post. Demographic and clinical predictors of ease of distractibility were analyzed with simple linear 
regression models. Significant predictors were subsequently added to a multivariable linear 
regression model, estimating the effect of each variable. 
 
Results 
In total, 453 patients were included, with an average age of 31.6 years (± 9.2) and 45.9% females. 
In univariate analysis, gender, race, BMI, range of motion, hyperextension–external rotation 
(HEER) test, the abduction–extension–external rotation test, and lateral center edge angle (LCEA) 
were associated with the number of fine traction turns required to distract the hip. On multivariable 
analysis, lower LCEA (p = 0.002), female gender (p < 0.001), and a positive HEER test (p = 0.045) 
were associated with decreased turns required for adequate hip distraction. 
 
Conclusion 
Female gender, decreased LCEA, and a positive HEER test are associated with decreased axial 
traction required for adequate hip distraction at the time of hip arthroscopy. As ease of distractibility 
has been associated with hip microinstability, these findings may allow pre-operative identification 
of hip instability patients and aid in pre-operative counseling, risk stratification and capsular 
management planning. 
 
Level of evidence 
IV. 
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Background: Comparable short-term outcomes have been obtained using hamstring allografts 
versus autografts after primary segmental labral reconstruction (SLR). Midterm results have not yet 
been determined. 
 
Purpose: (1) To evaluate minimum 5-year patient-reported outcome (PRO) scores in patients who 
underwent primary SLR with hamstring grafts in the setting of femoroacetabular impingement 
syndrome (FAIS) and irreparable labral tears and (2) to compare the outcomes of hamstring 
autografts versus allografts in a subanalysis using propensity-matched groups. 
 
Study Design: Cohort study; Level of evidence, 3. 
 
Methods: Prospectively collected data were retrospectively reviewed for patients who underwent 
primary hip arthroscopy between September 2010 and November 2015. Patients were included if 
they underwent SLR using hamstring autografts or allografts and had preoperative and minimum 
5-year PROs. The exclusion criteria were previous ipsilateral hip surgery or conditions, dysplasia, 
or Tönnis grade >1. Patients with autograft SLR were propensity matched 1 to 1 based on age, 
sex, and body mass index (BMI) to patients who underwent SLR using hamstring allografts. The 
minimal clinically important difference (MCID) and the Patient Acceptable Symptom State (PASS) 
were calculated. 
 
Results: Overall, 48 patients (N = hips 48) were eligible to be included in this study, and 41 patients 
(n = 41 hips [85.4%]) had a minimum 5-year follow-up reporting significant improvements in all 
PROs. Within the entire cohort, 9.8% required a secondary arthroscopy, with a mean time of 19 ± 
1.8 months, and survivorship was 82.9%. Of the 41 included patients, 15 underwent an SLR with 
a hamstring autograft and were matched to 15 patients with labral reconstruction using a hamstring 
allograft. Groups were similar for sex (P > .999), age (P = .775), and BMI (P = .486). The mean 
follow-up times were 80.8 ± 25.5 and 66.1 ± 8.3 months (P = .223) for the autograft and allograft 
groups, respectively. Baseline PROs, preoperative radiographic measurements, surgical findings, 
and intraoperative procedures were similar. The groups achieved significant and comparable 
improvements for all PROs (P < .0001), satisfaction (P = .187), and the rate of achieving the MCID 
and the PASS. However, a tendency for higher postoperative PROs favoring allograft 
reconstruction was found. 
 
Conclusion: At a minimum 5-year follow-up, patients who underwent primary arthroscopic SLR in 
the context of FAIS and irreparable labra, with either autograft or allograft hamstring tendons, 
reported significant improvements and comparable postoperative scores for all PROs, patient 
satisfaction, MCID, and PASS.  
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Background: Hip arthroscopy for femoroacetabular impingement (FAI) in athletes, including 
military servicemembers, has resulted in variable outcomes. The prevalence of low back pain (LBP) 
and psychiatric disorders (PSYs) is high among patients undergoing hip arthroscopy. 
 
Purpose: To determine the effect of LBP, PSYs, and the combination of both on outcomes in 
servicemembers treated arthroscopically for FAI. 
 
Study Design: Cohort study; Level of evidence, 2. 
 
Methods: Between April 2016 and June 2020, a total of 108 consecutive active-duty 
servicemembers underwent hip arthroscopy by a single surgeon at a single military medical center. 
Servicemembers were grouped according to the presence of preoperative LBP (Group LBP), a 
PSY (Group PSY), or both (Group Both), and outcomes were compared with those of 
servicemembers without these comorbidities (Group None). The minimum follow-up was 6 months. 
The primary outcome measure was return to duty (RTD). Secondary outcomes included the 
Nonarthritic Hip Score (NAHS), Hip Outcome Score–Activities of Daily Living (HOS-ADL) subscale, 
and Hip Outcome Score–Sports (HOS-S) subscale. 
 
Results: All servicemembers’ final duty status was confirmed, with a mean follow-up of 2 years 
(range, 6 months–4.3 years). The prevalence of preoperative LBP and PSY was 27% and 39%, 
respectively. RTD was 59% (10/17) in Group LBP, 10% (3/30) in Group PSY, 0% (0/12) in Group 
Both, and 47% (23/49) in Group None. Compared with Group None, the risk of discontinuing 
military service was statistically higher in Group PSY (relative risk [RR], 1.70 [95% CI, 1.41-1.99]) 
and Group Both (RR, 1.88 [95% CI, 1.62-2.15]) but not in Group LBP (RR, 0.78 [95% CI, 0.15-
1.40]). The mean preoperative secondary outcomes all significantly improved postoperatively in 
Group None (NAHS, 58 to 75 [P < .001]; HOS-ADL, 63 to 74 [P < .001]; HOS-S, 44 to 57 [P < 
.001]). Among the comorbid groups, the mean HOS-S did not significantly improve (Group LBP, 45 
to 48 [P = .71]; Group PSY, 36 to 44 [P = .22]; Group Both 43 to 45 [P = .75]), and <50% of these 
servicemembers achieved HOS-S meaningful clinical benefit metrics. 
 
Conclusion: Preoperative LBP, PSY, and a combination of both negatively affected outcomes 
after hip arthroscopy. Preoperative counseling is crucial in setting realistic outcome expectations. 
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Background: Personalized medicine models to predict outcomes of orthopaedic surgery are 
scarce. Many have required data that are only available postoperatively, mitigating their usefulness 
in preoperative decision making. 
 
Purpose: To establish a method for predictive modeling to enable individualized prognostication 
and shared decision making based on preoperative patient factors using data from a prospective 
hip preservation registry. 
 
Study Design: Cohort study (Prognosis); Level of evidence, 2. 
 
Methods: Preoperative data of 2415 patients undergoing hip arthroscopy for femoroacetabular 
impingement syndrome between February 2008 and November 2017 were retrospectively 
analyzed. Two machine-learning analyses were evaluated: Tree-structured survival analysis 
(TSSA) and Cox proportional hazards modeling for predicting time to event and for computing 
hazard ratios for survivorship after hip arthroscopy. The Fine-Gray model was similarly used for 
repeat hip arthroscopy. Variables were selected for inclusion using the minimum Akaike Information 
Criterion (AIC). The stepwise selection was used for the Cox and Fine-Gray models. A web-based 
calculator was created based on the final models. 
 
Results: Prognostic models were successfully created using Cox proportional hazards modeling 
and Fine-Gray models for survivorship and repeat hip arthroscopy, respectively. The Harrell C-
statistics of the Cox model calculators for survivorship after hip arthroscopy and the Fine-Gray 
model for repeat hip arthroscopy were 0.848 and 0.662, respectively. Using the AIC, 13 
preoperative variables were identified as predictors of survivorship, and 6 variables were identified 
as predictors for repeat hip arthroscopy. In contrast, the TSSA model performed poorly, resulting 
in a Harrell C-statistic <0.6, rendering it inaccurate and not interpretable. A web-based calculator 
was created based on these models. 
 
Conclusion: This study successfully created an institution-specific machine learning–based 
prognostic model for predictive analytics in patients undergoing hip arthroscopy. Prognostic models 
to predict survivorship and the need for repeat surgeries were both adapted into web-based tools 
to assist the physician with shared decision making. This prognostic model may be useful at other 
institutions after performing external validation. Additionally, this study may serve as proof of 
concept for a methodology for the development of patient-specific prognostic models. This 
methodology may be used to create other predictive analytics models in different realms of 
orthopaedic surgery, contributing to the evolution from evidence-based medicine to personalized 
medicine. 
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Background: Favorable short-term outcomes in competitive basketball players have been 
reported. Midterm outcomes in these athletes and how they compare with athletes in sports with 
similar demands have not been well established. 
 
Purpose: (1) To report minimum 5-year patient-reported outcomes (PROs) and return to sports 
data in competitive basketball players undergoing primary hip arthroscopy for femoroacetabular 
impingement syndrome (FAIS) and (2) to compare outcomes with a propensity-matched control 
group of other cutting sports athletes. 
 
Study Design: Cohort study, Level of evidence, 3. 
 
Methods: Data were prospectively collected and retrospectively reviewed for basketball players 
who competed at the professional, collegiate, high school, or competitive amateur levels and 
underwent primary hip arthroscopy for FAIS between May 2009 and March 2016. Patients with 
preoperative and minimum 5-year postoperative outcomes for the modified Harris Hip Score 
(mHHS), Nonarthritic Hip Score (NAHS), Hip Outcome Score–Sports Specific Subscale (HOS-
SSS), and visual analog scale (VAS) for pain were included. Patients were propensity matched to 
athletes in other cutting sports (soccer, lacrosse, field hockey, and tennis) according to age, sex, 
body mass index (BMI), and preoperative competition level for comparison. 
 
Results: A total of 28 competitive basketball players were included, with a mean follow-up time of 
67.1 ± 5.1 months and a mean BMI of 23.7 ± 4; there were 12 (42.9%) female athletes. The cohort 
was composed of 1 professional, 10 collegiate, 13 high school, and 4 organized amateur athletes. 
They demonstrated significant improvements in all recorded PROs from baseline to the minimum 
5-year follow-up (P < .001) and had high rates of achieving the minimal clinically important 
difference (MCID) for the mHHS (75%), NAHS (75%), HOS-SSS (67.9%), and VAS for pain 
(71.4%). Furthermore, 76.5% of basketball players who returned to sports were still competing at 
a minimum of 5 years postoperatively. When compared with a propensity-matched cohort of other 
cutting athletes, basketball athletes demonstrated a significantly higher acetabular labrum articular 
disruption (ALAD) grade (P < .001) and trended toward a higher Outerbridge grade of the 
acetabular cartilage (P = .067). Despite this, basketball players demonstrated similar preoperative, 
postoperative, and improvement scores in all recorded PROs. Moreover, both groups exhibited 
similar rates of achieving psychometric thresholds and rates of continued sports participation at 
minimum 5-year follow-up. 
 
Conclusion: Competitive basketball players undergoing primary hip arthroscopy for FAIS 
demonstrated significant improvements in all recorded PROs and high rates of continued play at a 
minimum 5-year follow-up. When compared with a control group of other cutting sports athletes, 
basketball players exhibited more severe ALAD grades intraoperatively but similar midterm 
outcomes.  
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Background: In hip arthroscopic surgery, capsulotomy is performed to improve visualization and 
allow instrumentation of the joint. Traditionally, the defect has been left unrepaired; however, 
increasing evidence suggests that this may contribute to persistent pain and iatrogenic capsular 
instability. Nevertheless, the clinical benefit of performing routine capsular repair remains 
controversial. 
 
Purpose/Hypothesis: We conducted a systematic review and meta-analysis to investigate the 
effects of routine capsular closure on patient-reported outcomes (PROs), hypothesizing that 
superior PROs would be observed with routine capsular closure. 
 
Study Design: Meta-analysis and systematic review; Level of evidence, 4. 
 
Methods: A systematic review and meta-analysis was conducted according to PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. The terms 
“hip,”“arthroscopy,”“capsule,”“capsular,”“repair,” and “closure” were used to query Ovid MEDLINE, 
Embase, CENTRAL (Cochrane Central Register of Controlled Trials), CINAHL (Cumulative Index 
to Nursing and Allied Health Literature), SPORTDiscus, and PubMed. Articles with PROs stratified 
by capsular management were included. Multivariate mixed-effects metaregression models were 
implemented with study-level random-effects and fixed-effects moderators for capsular closure 
versus no repair and after controlling for surgical indication and preoperative PROs. The effect of 
repair on both the postoperative score and the change in scores was evaluated via the Harris Hip 
Score (HHS)/modified HHS (mHHS), Hip Outcome Score (HOS)–Activities of Daily Living (ADL), 
and HOS–Sport Specific Subscale (SSS), with a supplemental analysis of additional outcomes. 
 
Results: Of 432 initial articles, 36 were eligible for analysis, with results for 5132 hip arthroscopic 
procedures. The capsule was repaired in 3427 arthroscopic procedures and unrepaired in 1705. 
Capsular repair was associated with significantly higher postoperative HHS/mHHS (2.011; SE, 
0.743 [95% CI, 0.554-3.467]; P = .007), HOS-ADL (3.635; SE, 0.873 [95% CI, 1.923-5.346]; P < 
.001), and HOS-SSS (4.137; SE, 1.205 [95% CI, 1.775-6.499]; P < .001) scores as well as 
significantly superior improvement on the HHS/mHHS (2.571; SE, 0.878 [95% CI, 0.849-4.292]; P 
= .003), HOS-ADL (3.315; SE, 1.131 [95% CI, 1.099-5.531]; P = .003), and HOS-SSS (3.605; SE, 
1.689 [95% CI, 0.295-6.915]; P = .033). 
 
Conclusion: This meta-analysis is the largest to date evaluating the effect of capsular closure on 
PROs and demonstrates significantly higher mean postoperative scores and significantly superior 
improvement with repair, while controlling for the effects of preoperative score and surgical 
indication. The true magnitude of the benefit of capsular repair may be clarified by large prospective 
randomized studies using PRO measures specifically targeted and validated for hip arthroscopic 
surgery/preservation. 
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Background: Previous meta-analyses have demonstrated superior outcomes in patients 
undergoing arthroscopic repair of medial meniscus posterior root tears (MMPRTs) compared with 
meniscectomy. However, these analyses have considered only short- or midterm outcomes and 
low-quality evidence. 
 
Purpose: To compare the mid- to long-term rates of radiographic osteoarthritis (OA) between 
repair and meniscectomy for MMPRT. 
 
Study Design: Systematic review and meta-analysis; Level of evidence, 4. 
 
Methods: PubMed, EMBASE, Ovid/MEDLINE, and Cochrane Central Register of Controlled Trials 
databases were queried for articles evaluating repair and meniscectomy for MMPRT. Articles were 
eligible if they had a minimum mean 4-year follow-up for radiographic OA or conversion to total 
knee arthroplasty (TKA) and were at least level 3 evidence. Radiographic OA was assessed using 
Kellgren-Lawrence (KL) progression. Rates of conversion to TKA and International Knee 
Documentation Committee (IKDC) scores were also extracted. DerSimonian-Laird binary random-
effects models were created to evaluate differences in radiographic OA and TKA conversion rates, 
with odds ratios (ORs) representing pooled estimates. Continuous random-effects models with 
standardized mean differences (SMDs) were used to compare postoperative IKDC scores. 
 
Results: Repair and meniscectomy cohorts were followed for a mean of 64.8 months and 62.5 
months, respectively, for KL progression; and 82.8 months and 73.8 months, respectively, for TKA 
rates and IKDC scores. Overall, 59 of 144 (41%) patients undergoing surgical intervention for 
MMPRT demonstrated OA progression; 18 of 82 (22%) who underwent repair for MMPRT exhibited 
OA progression compared with 41 of 62 (66%) who underwent meniscectomy (OR, 0.17; 95% CI, 
0.03-0.83; P = .029). Overall, 30 of 143 (21%) patients converted to TKA; 9.8% (8/82) of patients 
who underwent repair converted to TKA (range, 47-131 months), while 36% (22/61) who underwent 
meniscectomy converted to TKA (range, 17.8-101 months) (OR, 0.15; 95% CI, 0.05-0.44; P < .001). 
No significant differences between postoperative IKDC scores were observed (SMD, 0.51; 95% CI, 
-0.02 to 1.05; P = .06). 
 
Conclusion: Medial meniscus posterior root repair results in significantly lower rates of 
radiographic OA progression and conversion to TKA at >60-month follow-up. On the basis of these 
findings, we recommend consideration of repair of MMPRTs when degenerative changes are not 
severe, as it can yield improved outcomes.  
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Background: Lateral meniscal repair using an all–inside meniscal repair device involves a risk of 
iatrogenic peroneal nerve injury. To our knowledge, there have been no previous studies evaluating 
the risk of injury with the knee in the standard operational figure-of-4 position with joint dilatation in 
arthroscopic lateral meniscal repair. 
 
Purpose: To evaluate and compare the risk of peroneal nerve injury and establish the safe and 
danger zones in repairing the lateral meniscus through the anteromedial, anterolateral, or 
transpatellar portal in relation to the medial and lateral borders of the popliteal tendon (PT). 
 
Study Design: Descriptive laboratory study. 
 
Methods: Using axial magnetic resonance imaging (MRI) studies of knees in the figure-of-4 
position with joint fluid dilatation at the level of the lateral meniscus, we drew direct lines to simulate 
a straight all–inside meniscal repair device deployed from the anteromedial, anterolateral, and 
transpatellar portals to the medial and lateral borders of the PT. If the line passed through or 
touched the peroneal nerve, a risk of iatrogenic peroneal nerve injury was noted, and 
measurements were made to determine the safe and danger zones for peroneal nerve injury in 
relation to the medial or lateral border of the PT. 
 
Results: Axial MRI images of 29 adult patients were reviewed. Repairing the lateral meniscus 
through the anteromedial portal in relation to the lateral border of the PT and through the 
anterolateral portal in relation to the medial border of the PT had a 0% risk of peroneal nerve injury. 
The “safe zone” in relation to the medial border of the PT through the anterolateral portal was 
between the medial border of the PT and 9.62 ± 4.60 mm medially from the same border. 
 
Conclusion: It is safe to repair the body of the lateral meniscus through the anteromedial portal in 
the area lateral to the lateral border of the PT or through the anterolateral portal in the area medial 
to the medial border of the PT. 
 
Clinical Relevance: There is a risk of iatrogenic peroneal nerve injury during lateral meniscal 
repair. Thus, we recommend repairing the lateral meniscal tissue through the anteromedial portal 
in the area lateral to the lateral border of the PT and using the anterolateral portal in the area medial 
to the medial border of the PT, as neither of these approaches resulted in peroneal nerve injury. 
Additionally, the surgeon can decrease this risk by repairing the meniscal tissue using the all–inside 
meniscal device in the safe zone area. 
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Background  
Osteochondral lesions of the talus are common, particularly after trauma. Arthroscopic bone 
marrow stimulation has emerged as the first-choice surgical treatment for small primary lesions 
less than 100 mm2. Individual studies on the topic are small and heterogeneous, and they have 
differed in their main findings; for this reason, systematically reviewing the available evidence 
seems important. 
 
Questions/purposes  
In this systematic review, we asked: (1) What patient-reported outcomes and pain scores have 
been observed after arthroscopic bone marrow stimulation for secondary osteochondral lesions of 
the talus? (2) What complications were reported? (3) What demographic and clinical factors were 
reported to be associated with better patient-reported outcome scores? 
 
Methods  
We performed a systematic review according to Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses guidelines using Embase, EmCare, PubMed, CINAHL, and Scopus (databases 
last searched June 23, 2021). A two-stage title/abstract and full-text screening process was 
performed independently by two reviewers. Randomized control trials, cohort studies, and 
observational studies published in English that evaluated the outcome of arthroscopic bone marrow 
stimulation for secondary osteochondral lesions of the talus were included. Case reports, review 
articles, commentaries, abstracts, and letters to the editor were excluded. A total of 12 articles (10 
case series and two retrospective comparative studies) involving 446 patients were included. Of 
these, 111 patients with a mean age of 33 years (range 20 to 49) received arthroscopic bone 
marrow stimulation for a secondary osteochondral lesion of the talus. The Methodological Index for 
Non-randomized Studies (MINORS) criteria were used to assess the methodologic quality of 
included studies. The MINORS is a numerical score ranging from 0 to 16 for studies with no 
comparison group and 0 to 24 for comparative studies, with higher quality studies receiving higher 
scores. Of the 10 noncomparative case series, the highest score was 10 of 16, with a median 
(range) score of 7.5 (4 to 10), while the two comparative studies scored 22 of 24 and 19 of 24, 
respectively. 
 
Results  
Studies varied widely in terms of patient-reported outcome measures such as the American 
Orthopaedic Foot and Ankle Society score (AOFAS), with inconsistent reporting across studies 
regarding whether or how much patients improved; there was variation in some effect sizes with 
regard to improvement seeming close to or below the minimum clinically important difference 
(MCID). Although no perioperative complications were reported in any included studies, 34% (26 
of 77, in seven studies that reported on this endpoint) of patients who underwent a revision 
procedure. One study found a negative association between lesion size and AOFAS and VAS 
score. No other studies reported on factors associated with patient-reported outcome scores, and 
most studies were far too small to explore relationships of this sort. 
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Conclusion  
We found that arthroscopic bone marrow stimulation for secondary osteochondral lesions of the 
talus yielded inconsistent and often small improvements in patient-reported outcomes, with 
approximately one in three patients undergoing a revision procedure. Reported outcomes likely 
represent a best-case scenario, inflated by low-level study designs and major sources of bias that 
are known to make treatment effects seem larger than they are. Therefore, the use of arthroscopic 
bone marrow stimulation in such patients cannot be recommended, unless we are able to refine 
selection criteria to effectively identify patients who show a substantial clinical benefit. 
 
Level of Evidence  
Level IV, therapeutic study. 
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Aims 
The best surgical strategy for the management of displaced bucket-handle (BH) meniscal tears in 
an anterior cruciate ligament (ACL)-deficient knee is unclear. Combining meniscal repair with ACL 
reconstruction (ACLR) is thought to improve meniscal healing rates; however, patients with 
displaced BH meniscal tears may lack extension. This leads some to advocate staged surgery to 
avoid postoperative stiffness and loss of range of motion (ROM) following ACLR. 
 
Methods 
We reviewed the data for a consecutive series of 88 patients (mean age 27.1 years (15 to 49); 65 
male (74%) and 23 female (26%)) who underwent single-stage repair of a displaced BH meniscal 
tear (67 medial (76%) and 21 lateral (24%)) with concomitant hamstring autograft ACLR. The 
patient-reported outcome measures (PROMs) EuroQol visual analogue scale (EQ-VAS), EuroQol 
five-dimension health questionnaire (EQ-5D), Knee injury and Osteoarthritis Outcome Score 
(KOOS), International Knee Documentation Committee score (IKDC), and Tegner score were 
recorded at final follow-up. A Kaplan-Meier survival analysis was performed to estimate meniscal 
repair survivorship. Analyses were performed with different cut-offs for meniscal and ACL injury-to-
surgery time (within three weeks, three to ten weeks, and more than ten weeks). 
 
Results 
Meniscal repair survivorship at a median final follow-up of 55 months (interquartile range (IQR) 24 
to 91) was 82% (95% confidence interval 70 to 89). A total of 13 meniscus repairs failed (12 
requiring meniscectomy and one requiring a further meniscal repair). At final follow-up, median 
PROMs were: EQ-VAS 85 (IQR 75 to 90), EQ-5D Index 0.84 (IQR 0.74 to 1.00), KOOS Pain 89 
(IQR 80 to 94), KOOS Symptoms 82 (IQR 71 to 93), KOOS Activities of Daily Living 97 (IQR 91 to 
100), KOOS Sport and Recreation 80 (IQR 65 to 90), KOOS Quality of Life 69 (IQR 53 to 86), IKDC 
82.8 (IQR 67.8 to 90.8), and Tegner 6 (IQR 4 to 7). Two patients underwent revision ACLR following 
further injuries. One patient had an arthroscopic washout for infection at 11 days post-BH meniscal 
repair/ACLR. Four patients (4.5%) required a further procedure for stiffness, reduced ROM, and 
pain, and all were operated on within three weeks of meniscal injury. There was no difference in 
the interval between meniscal injury and surgery between repairs that failed and those that 
survived. 
 
Conclusion 
These data suggest that concomitant ACLR with repair of displaced BH meniscal tears, even if they 
have been displaced for some time, appears to afford satisfactory PROMs and good survivorship. 
Repairs within three weeks of meniscal injury may be associated with higher rates of postoperative 
reintervention for stiffness. 
 
Cite this article: Bone Joint J 2022;104-B(6):680–686. 
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MRI-based 3-dimensional volumetric assessment of fatty infiltration and muscle atrophy in 
rotator cuff tears 
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Background 
The Goutallier and Warner Classification systems are useful in determining rotator cuff reparability. 
Data are limited on how accurately the scapular-Y view used in both systems reflects the 3-
dimensional (3-D) changes in fatty infiltration (FI) and muscle atrophy (MA). Tendon retraction in 
the setting of a cuff tear may also influence the perception of these changes. This study’s objectives 
were to (1) measure the 3-D volume of the supraspinatus muscle in intact rotator cuffs, and with 
varying magnitudes of retraction; (2) measure the 3-D volume of FI in the supraspinatus muscle in 
these conditions; and (3) determine the influence of tendon retraction on measured FI and MA 
using the Goutallier and Warner Classification Systems. 
 
Methods 
Between August 2015 and February 2016, all shoulder magnetic resonance images (MRIs) at the 
Portland VA Medical Center were standardized to include the medial scapular border. MRIs and 
charts were reviewed for inclusion/exclusion criteria. Included MRIs were categorized into 4 groups 
based on rotator cuff retraction. Supraspinatus muscle and fossa were traced to create 3-D 
volumes. FI and MA were measured within the supraspinatus. The supraspinatus muscle was 
graded among 6 physicians using the Goutallier and Warner classification systems. These grades 
were compared to 3-D measured FI and MA. The influence of tendon retraction on the measured 
grades were also evaluated. 
 
Results 
One hundred nine patients met inclusion/exclusion criteria. Ten MRIs for each group (N = 40) were 
included for image analysis. Supraspinatus volume tracings were highly reproducible and 
consistent between tracers. Supraspinatus muscle volumes decreased while global FI and MA 
increased with greater degrees of tendon retraction. In muscles with less than 10% global fat, fat 
concentrated in the lateral third of the muscle. In muscle with more than 10% global fat content, it 
distributed more diffusely throughout the muscle from medial to lateral. In comparing the scapular-
Y to a medial cut, there was no consistent trend in FI whereas MA was more accurate at the medial 
cut. 
 
Conclusion 
Parasagittal imaging location did not significantly influence the Goutallier score; however, 
assessment of MA using the Warner score leads readers to perceive less MA medially regardless 
of the magnitude of tendon retraction. The pattern of FI within the supraspinatus muscle changes 
from a laterally based location around the muscle-tendon junction to a more diffuse, global 
infiltration pattern when the whole muscle fat content exceeds 10%. 
 
Level of Evidence: 
Anatomy Study 
 

  

https://doi.org/10.1016/j.jse.2021.12.037


BACK 

Knee Surgery, Sports Traumatology, Arthroscopy (KSSTA), Volume 27, Issue ? 
 
 


	Content June 2022
	Upper extremity
	Lower Extremity
	Miscellaneous
	Arthroscopy, Volume 35, Issue


