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Superior Capsular Reconstruction: A Salvage Option
for Massive Irreparable Rotator Cuff Tears with
Pseudoparalysis or Subscapularis Insufficiency
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Jonathan D. Barlow, M.D., Grant L. Jones, M.D., Julie Y. Bishop, M.D., and

Gregory L. Cvetanovich, M.D.
Purpose: We sought to examine superior capsular reconstruction (SCR) outcomes after minimum 2-year follow-up and
determine risk factors that were predictive of outcomes. Methods: Forty consecutive patients (mean age 57.3 years,
87.5% male) who underwent SCR for massive irreparable rotator cuff tears (RCT) met the inclusion criteria. Minimum
2-year follow-up was obtained for 32 patients (80% follow-up). Patient demographics and preoperative clinical findings
were collected. Postoperative data, including complications, patient satisfaction, strength and range-of-motion (ROM),
and patient-reported outcomes were collected. Results: The Hamada score was �2 in 88% with average acromiohumeral
interval distance of 6.8 mm. Preoperatively, 6 patients had external rotation lag (19%) and 6 had pseudoparalysis (19%).
Intraoperative assessment of the subscapularis demonstrated true insufficiency in 38%. There was significant improvement
in forward elevation (FE) (31� increase; P ¼ .007) and strength in all planes (all P < .05). Patient-reported outcomes
significantly improved (American Shoulder and Elbow Surgeon [ASES] 34-point increase; visual analog scale [VAS]
2.9-point decrease; single alpha-numeric evaluation [SANE] 48-point increase; all P < .05). Twenty-six patients (81%) were
completely or somewhat satisfied with surgery. At time of final follow-up, 3/32 patients (9%) failed SCR and converted to
reverse total shoulder arthroplasty. There were 4 (13%) reported complications (2 patients had postoperative falls; 1 patient
had persistent severe pain; 1 had persistent stiffness). One patient was deceased. Patients with pseudoparalysis (n ¼ 6) had
significant improvement in post-operative FE (28 vs 154�; P < .0001) and SANE score (P ¼ .016) with 66% patient
satisfaction. However, outcome scores overall remained lower than SCR without pseudoparalysis. Regarding subscapularis
insufficiency (n ¼ 12), significant improvement was seen in postoperative FE (108 vs 158�; P ¼ .019) and patient-reported
outcome scores (P < .005). In patients converted from SCR to reverse total shoulder arthroplasty (n ¼ 3), there were no
distinguishing characteristics present. Conclusion: Superior capsular reconstruction is an effective salvage operation for
massive irreparable RCT. Patients with pseudoparalysis or subscapularis insufficiency demonstrate significant postoperative
improvement in FE and patient-reported outcomes. Level of Evidence: IV, retrospective cohort.
Introduction
assive, irreparable rotator cuff tears (RCTs) pre-
Msent unique challenges for the orthopaedic sur-

geon.1-3 Massive tears represent 10-40% of rotator cuff
pathology and are most commonly defined as involving
at least two tendons of the rotator cuff, containing a
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defect greater than 5 cm in size, and/or retraction to the
glenoid rim.4-9 These tears are evaluated intra-
operatively, and oftentimes, they cannot be sufficiently
repaired. This presents a unique challenge for the
treating surgeon, as the pathology can be difficult to
address. Multiple surgical options exist for a massive
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irreparable RCT,10-18 including tendon transfer, partial
repair with or without interval slide,19,20 graft inter-
position,21 cuff debridement with or without biceps
tenotomy,22 tuberoplasty,23 suprascapular nerve abla-
tion,24 subacromial biodegradable spacer,25,26 superior
capsular reconstruction (SCR),27,28 and reverse total
shoulder arthroplasty (rTSA).10,12,29-34 The broad range
of surgical options suggest controversy in deciding
optimal treatment, with no one surgical procedure
having been proven superior in the literature.
A more recently developed salvage option for treating

massive irreparable RCT is arthroscopic SCR. This tech-
nique was first published by Mihata et al. in 2012 to
address superior instability, resulting from irreparable
tears, using fascia lata autografting. This has been largely
modified in the United States to use an allograft dermal
extracellular matrix patch to reconstruct the rotator
cuff.27,35,36 The graft is thought to work by a tenodesis
effect, force coupling, and/or serving as a subacromial
spacer.37,38 The procedure has gained popularity and
success due to early outcome data and anecdotal evi-
dence of a relatively lower rate of retear, reversal of
profound pseudoparalysis, and substantial improvement
in functional capacities28,39-46

However, there remains a relative lack of literature
regarding exact indications for SCR, as well as unbiased
clinical outcomes studies.47-51 The purpose of this study
was to examine SCR outcomes after a minimum 2-year
follow-up and determine risk factors predictive of out-
comes. It was our hypothesis that SCR would provide
improved outcomes at two years following surgery.

Methods

Study Design
This Institutional Review Board-approved retrospec-

tive study of prospectively collected data was performed
at a single tertiary academic medical center. All patients
who underwent SCR (ArthroFLEX dermal allograft;
Arthrex, Inc., Naples, FL) from January 1, 2016, to
December 31, 2017, for the diagnosis of massive irrep-
arable RCT were considered for inclusion. Massive was
defined as involving 2 or more tendons or being larger
than 5 cm in size. Patients were required to be at least 18
years of age, have intraoperative confirmation of a
massive, irreparable RCT, and failed attempts at prior
nonoperative management. Of the 41 eligible patients, 1
was deceased within 2 years of surgery due to an un-
related medical illness, resulting in a total of 40 patients
included in the study. A total of 32 eligible patients had
minimum 2 years follow up (80% follow-up; n ¼ 32/40.

Surgical Technique
Superior capsular reconstruction was determined at

the discretion of the surgeon but was generally deemed
to be appropriate due to the patient being too young
and/or active for rTSA and following intraoperative
confirmation of an irreparable tear. Surgical
reconstruction was performed by one of three
fellowship-trained surgeons as an outpatient arthro-
scopic procedure similar to previously described
techniques.52,53 Specifically, a total of 5 portals were
used (posterior, anterior, lateral, anterolateral, postero-
lateral), as well as small percutaneous incisions for an-
chor placement. Two anchors were used on the glenoid
and four on the humerus (2 in medial row, 2 in lateral
row). A 3-mm thick dermal allograft was used in all
patients. This was appropriately sized in all dimensions
by using the suture exiting the anchor and an arthro-
scopic measuring device. After tying and securing the
graft to the anchors, 2 or 3 side-to-side repair sutures
were passed from the remaining posterior rotator cuff to
the graft. If there were robust tissue remaining anteriorly
in the rotator interval, the graft was secured to this with
a side-to-side suture; otherwise, it was left alone. If the
subscapularis was determined to be insufficient, it was
repaired arthroscopically using suture anchor fixation.

Postoperative Rehabilitation
Patients all underwent postoperative physical therapy

using a standardized rotator cuff repair protocol.54 For the
first 6 weeks, all patients remained in the sling, did not
participate in physical therapy, and worked on elbow,
wrist, and hand exercises, aswell as shoulder pendulums.
Physical therapy was initiated at 6 weeks with passive
range of motion (ROM) exercises, gradually transitioning
to active assist, followed by active alone. This was fol-
lowed by active ROMexercises and strengthening, with a
goal of return to full-active ROM and pain-free activities
of daily living by 12 weeks post-op, and return of full
strength by 16 weeks post-op. The timing of return to
work was variable depending on the nature of each pa-
tient’s job. Participants all provided informed consent
with institutional review board-approved forms and
procedures.

Data Collection
The operating surgeons collected patient demographic

and preoperative data that included age, gender, dia-
betes, tobacco use, workers compensation status
(B.W.C.), prior shoulder surgery, Hamada score, AH
distance, subscapularis status, tear size on MRI, symptom
duration, strength, and ROM in all planes, presence of
external rotation (ER) lag, presence of pseudoparalysis,
and patient-reported functional outcome measures,55-57

including American Shoulder and Elbow Surgeon
(ASES) score,58 simple shoulder test (SST),59 visual
analog scale (VAS),60,61 and single alpha-numeric eval-
uation (SANE)62 scores. Subscapularis functionality was
determined during the surgery, and the subscapularis
was noted to be insufficient/nonfunctional if there were
a full-thickness retracted tear. All of the full-thickness



Table 1. Patient Demographics

SCR (n ¼ 32)

Male 28 (87.5%)
Female 4 (12.5%)
Age 57.3
History of diabetes (yes) 6 (19%)
Current tobacco use 7 (22%)
Former tobacco use 11 (34%)
Never tobacco use 14(44%)
BWC status 0 (0%)
Prior shoulder surgery 14 (44%)
Hamada Grade

Grade 1 22 (69%)
Grade 2 6 (19%)
Grade 3 2 (6%)
Grade 4 2 (6%)
Acromial-humeral interval distance (mm) 6.8

MRI tendon involvement:
Supraspinatus 32 (100%)
Infraspinatus 28 (88%)
Subscapularis 21 (66%)

MRI tear size (cm) 4.23
Symptom duration (months) 21.7
Preoperative outcome measures:

ASES 44
VAS 5.3
SANE 26

ASES, American Shoulder and Elbow Surgeon (scale); VAS, visual
analog scale; SANE, single alpha-numeric evaluation (scale); SCR,
superior capsular reconstruction.

Table 2. Preoperative, Intraoperative, and Postoperative
Clinical Findings

SCR (n ¼ 32)

Preoperative assessment
Range of motion (active) (deg)

Forward elevation 116
Internal rotation 32
External rotation 40

Strength (5-point scale)
Forward elevation 4.1
Internal rotation 4.4
External rotation 4.2

External rotation lag 6 (19%)
Positive lift off test 5 (16%)
Positive belly press 2 (6%)
Pseudoparalysis 6 (19%)

Intraoperative assessment
Subscapularis insufficiency (nonfunctional) 12 (38%)
Subscapularis repair 19 (59%)

Postoperative assessment
Range of motion (active) (deg)

Forward elevation 147
Internal rotation 34
External rotation 48

Strength (5-point scale)
Forward elevation 4.6
Internal rotation 4.8
External rotation 4.5

SCR, superior capsular reconstruction.
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retracted tears were repaired, while smaller tears (i.e.,
isolated to the upper rolled border) were fixed at the
discretion of the surgeon. Postoperative data were
collected both from chart review, as well as phone call
follow-up and included any complication or reoperation,
strength, and ROM in all planes (from recorded clinic
data only), patient satisfaction, and the aforementioned
patient-reported outcome scores. Patients were all
placed into a sling for the first 6 weeks and underwent
postoperative physical therapy using massive rotator cuff
repair protocol. Strength was assessed by the operating
surgeon using a standard five-point muscle testing scale;
no specific device was used for strength or ROM, as there
is known fair-to-good reliability between visual estima-
tion and use of a goniotometer.63,64 ER lag was defined
as an inability to maintain ER in the same position as the
contralateral arm, while pseudoparalysis was defined as
having active FE less than 90�.

Statistical Analysis
Analyses were performed with a standard statistical

software package (STATA 15.0, Statacorp, College Sta-
tion, TX). Descriptive statistics were generated for the
entire sample. Differences in preoperative and post-
operative continuous outcome (patient-reported
outcomemeasures, ROM, and strength) were assessed by
two-tailed Student’s t-tests. To determine independent
predictors of outcomes, a series of multivariate regression
models were created. Multivariate logistic regression
models were created for risk of revision surgery and
likelihood to report satisfactionwith the surgical outcome.
Multivariate linear regression models were created to
predict the postoperative ASES score, post-operative
ROM, and post-operative strength. All models were
created with a forward selection method with an entry
criterionof alpha<.05. Potential covariates considered for
inclusion in eachmodel were age, sex, tobacco use status,
diabetes status, workers compensation (BWC) status,
prior shoulder surgery history, tendon involvement
(supraspinatus, infraspinatus, and/or subscapularis), tear
size on MRI, functionality of the subscapularis tendon,
radiographic Hamada grade and acromial-humeral in-
terval distance, durationof symptoms, preoperative active
range of motion, preoperative strength (including find-
ings of preoperative pseudoparalysis, ER lag, and positive
belly press, or lift-off tests), preoperative patient-reported
outcome measures (ASES, SANE, and VAS scores), and
length of follow-up.
The average reported minimal clinically important

difference (MCID) for ASES is 15.5 points based on a
recent meta-analysis,65 and the average standard de-
viation of postoperative ASES scores following SCR was
12.9 points in another recent review.66 The sample
(n ¼ 32) was adequately powered to estimate the mean
ASES score at final follow-up with a margin of error
(95% confidence interval) equal to one-half of the
MCID for ASES (7.75 points) at 80% power and an



Table 3. Preoperative and postoperative outcome
comparisons

SCR (n ¼ 32) Pre-op Post-op P Value

Range of motion (active)(deg)
Forward elevation (FE) 116 147 0.007
Internal rotation (IR) 32 34 0.60
External rotation (ER) 40 48 0.10

Strength (5-point scale)
Forward elevation (FE) 4.1 4.6 0.0003
Internal rotation (IR) 4.4 4.8 0.014
External rotation (ER) 4.2 4.5 0.026

Patient reported outcomes
ASES 44 78 0.0001
VAS 5.3 2.4 <0.0001
SANE 26 74 0.003

Table 4. Satisfaction, Reoperations, and Complications

SCR (n ¼ 32)

Satisfaction ¼ yes 24 (75%)
Satisfaction ¼ somewhat 2 (6%)
Satisfaction ¼ no 6 (19%)
Reoperations 3 total:

3 conversion rTSA
Other complications 4 total:

2 post-op falls (1 with distal radius
fracture, 1 with HAGL lesion)

1 persistent stiffness
1 persistent severe pain

Length of follow-up mean 3.2 years
minimum 2.4 years

HAGL, humeral avulsion of the glenohumeral ligament; rTSA,
reverse total shoulder arthroplasty; SCR, superior capsular
reconstruction.

256 M. N. ULRICH ET AL.
estimated standard deviation of 12.7 points. This anal-
ysis was performed following the retrospective review
but prior to data analysis. There is no established MCID
for range of motion in patients following SCR, but it is
our opinion that a difference of 20� or greater or 0.5
grade strength or greater in any plane of motion is
clinically important in this population; the current
study sample is adequate to estimate range of motion
and strength with less than 20� and 0.5 grade margins
of error. The number of events (n ¼ 8) of patients rating
‘no’ or ‘somewhat’ (versus ‘yes’) for postoperative
satisfaction is adequate to include up to 2 predictor
variables in the multivariate model for satisfaction; 1
predictor was included in the final model. The number
of revision surgeries (n ¼ 4) is adequate to include up to
1 predictor in the model for revision surgery; a total of 1
predictor was included in the final model. The sample
was adequate to include up to 3 predictors in the
multivariate linear regression models for ASES score,
range of motion and strength (minimum n ¼ 10 ob-
servations per predictor); up to 2 predictors were
included in each of the final linear regression models.

Results

Demographics and Preoperative Rotator Cuff
Status
Patient demographics are reported in Table 1 and

were found to be predominantly male (87.5%) with a
mean age of 57.3 years at the time of surgery. Patients
on average experienced symptoms for more than 21
months prior to pursuing SCR, and 43% had a prior
operation on the shoulder. The Hamada score was �2
in 88%, with an average AH interval distance of 6.8
mm. Preoperative MRI assessment revealed that the
supraspinatus was a component of the massive tear in
100% of cases, followed by the infraspinatus (88%) and
the subscapularis (66%). However, intraoperative
assessment of the subscapularis demonstrated true
insufficiency (as defined as a full-thickness retracted
tear) in only 37.5% (Table 2). Preoperatively, 6 patients
had an ER lag (19%). There was also pseudoparalysis
noted in 6 patients (18.8%). The mean follow-up time
was 3.2 years, with a minimum of 2.4 years.

Postoperative Change in Shoulder Function and
Complication Rates
Preoperative and postoperative outcome comparisons

(Table 3) demonstrated improvement in forward eleva-
tion (FE) (31� increase; P ¼ .007). Strength improved in
all planes (all P < .05). Also, patient-reported outcomes
all significantly improved (ASES 34-point increase; VAS
2.9-point decrease; SANE 48-point increase; all P < .05).
All but 2 patients achieved MCID in ASES score
following surgery. Twenty-four patients (75%) were
completely satisfied with surgery, 2 somewhat satisfied
(6%), and 6 unsatisfied (19%) (Table 4). There were 7
reported complications (22%), with 3 patients requiring
conversion to reverse shoulder arthroplasty. Other
complications included 2 postoperative falls (1 case of
humeral avulsion of the glenohumeral ligament lesion, 1
case of distal radius fracture), one case of persistent se-
vere pain, and one case of persistent stiffness.

Outcomes of SCR with Preoperative
Pseudoparalysis or Subscapularis Insufficiency
Analysis of patients with preoperative pseudopar-

alysis revealed comparable demographics and pre-op
characteristics (Table 5) with significant improvement
in post-op FE (28 vs 154; P < .0001) and SANE score
(P ¼ .016) with 66% patient satisfaction. Five out of 6
patients regained enough FE to complete overhead
motion. However, outcome scores overall remained
generally lower when compared to all 32 patients. Of
note, 3 of the 6 patients with pseudoparalysis also had
subscapularis insufficiency. Among those three, no
significant outcome differences were appreciated, but
one did progress to rTSA.
For those patients with subscapularis insufficiency, a

significant improvement was again seen in post-op in
FE (108 vs 158; P ¼ .019) and all patient-reported



Table 5. Analysis of Patients with Subscapularis Insufficiency
or Pseudoparalysis

All SCR
Patients

Subscapularis
Insufficiency

Pseudo
paralysis

Sample size (n) n ¼ 32 n ¼ 12 n ¼ 6
Male 28 (87.5%) 11 (91.7%) 4 (66.7%)
Age 57.3 59.8 56.0
History of diabetes

(yes)
6 (19%) 3 (25%) 0 (0%)

Current tobacco use 7 (22%) 3 (25%) 2 (33%)
Former tobacco use 11 (34%) 8 (67%) 2 (33%)
Never tobacco use 14(44%) 1 (8%) 2 (33%)
Prior shoulder surgery 14 (44%) 5 (42%) 1 (17%)
Hamada grade 1.5 1.6 2.2
AH distance (mm) 6.8 6.5 4.9
MRI tear size (cm) 4.2 4.6 4.5
Pseudoparalysis 6 (19%) 3 (25%) 6 (100%)
Subscapularis

insufficiency
12 (38%) 12 (100%) 3 (50%)

Range of motion
Forward elevation

B Pre-op 116 108 28
B Post-op 147 158 154
B P value .007 .019 <.0001

Internal rotation
B Pre-op 32 36 25
B Post-op 34 38 38
B P value .60 .96 .12

External rotation
B Pre-op 40 45 26
B Post-op 48 54 48
B P Value .10 .27 .10

Strength
Forward elevation

B Pre-op 4.1 4.2 4.0
B Post-op 4.6 4.6 4.5
B P value .0003 .10 .33

Internal rotation
B Pre-op 4.4 4.1 3.9
B Post-op 4.8 4.6 4.6
B P Value .014 .21 .16

External rotation
B Pre-op 4.2 4.4 3.9
B Post-op 4.5 4.5 4.1
B P Value .026 .59 .72

Patient-reported
outcomes
ASES

B Pre-op 44 30 30
B Post-op 78 75 68
B P value .0001 .023 .21

VAS
B Pre-op 5.3 7.0 5.5
B Post-op 2.4 1.9 3.3
B p-value <.0001 .023 .21

SANE
B Pre-op 26 13 0.00
B Post-op 74 75 67
B p-value .003 .005 .016

Satisfied with surgery 24 (75%) 9 (75%) 4 (66%)
All SCR
patients

Subscapularis
Insufficiency

Pseudo-paralysis

ASES, American Shoulder and Elbow Surgeon (scale); SANE, single
alpha-numeric evaluation (scale); SCR, superior capsular reconstruction;
VAS, visual analog scale.
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outcome scores (ASES P ¼ .023; VAS P ¼ .023; SANE
P ¼ .005). Other strength and ROM measures did not
reach statistical significance. In patients converted from
SCR to rTSA (n ¼ 3), there were no obvious dis-
tinguishing patterns or descriptive characteristics pre-
sent among this small sample size, including presence
or absence of pseudoparalysis or subscapularis
insufficiency.

Independent Predictors of SCR Outcomes
Multivariate analysis demonstrated that the strongest

independent predictor of postoperative patient satisfac-
tion following SCR (Table 6) was the preoperative AH
interval distance (per 1-mm increase, adjusted odds ratio
1.67; P ¼ .01). A lower Hamada score and increased
preoperative IR strength were also found to be signifi-
cant predictors of patient satisfaction (P ¼ .04 for both).
However, combinations of these factors were not found
to increase the predictive value. There were no inde-
pendent predictors identified for revision surgery, but
there was a trend toward diabetes (P ¼ .11). Further-
more, there were no preoperative predictors identified
for improved ASES score or revision surgery. However,
improved postoperative IR strength was correlated
with improved postoperative ASES score (P ¼ .007).
An increased AH interval distance was also predictive

of improved strength in both FE (P ¼ .04) and IR
(P ¼ .001). No other factors were predictive of post-
operative strength in FE, IR, or ER. Regarding ROM, a
subscapularis tear seen on a preoperative MRI corre-
lated with improved postoperative ER ROM (P ¼ .008).
This correlation likely represents type 1 error and not
clinically relevant. There were no additional predictors
identified for ER ROM; there were also no statistically
significant predictive factors identified FE or IR ROM.
Discussion
Our data demonstrated significant improvement in

functional outcome scores, including ASES, VAS, and
SANE with strength improvement in all planes and
ROM improvement in FE. Hirahara examined a series
of 9 patients and found a significant improvement in
ASES score from 43.54 to 86.46 and a decrease in VAS
from 6.25 to 0.38 at mean follow up 32.38 months.47

Burkhart reported similar results on 33 patients at a
minimum of 2-year follow-up, with a significant
improvement seen in both ASES and VAS, which did
not diminish between year one and two.48 Further-
more, the study concluded a satisfactory outcome rate
of 81%,48 which is identical to the patient-reported
satisfaction rate of 81.2% in our study. Lee and Min
showed improved ASES scores on 36 shoulders at mean
follow-up of 24.8 months, but 36% graft tear rate, and
advised caution in performing SCR in those with
inadequate AH distance or poor posterior remnant



Table 6. Multivariate Analysis for Independent Predictors of Patient Satisfaction (‘yes’ versus ‘no’ or ‘somewhat’)

Adjusted Odds Ratio 95% Confidence Interval P Value

Preoperative internal rotation strength Per 1-point increase in strength on 5-point scale: 9.64 1.13, 82.5 .04

ROC AUC: .74 Whole model Likelihood-Ratio c2 P ¼ .01

Adjusted Odds ratio 95% confidence interval P Value

Hamada Per 1 grade increase: .36 0.14, .95 .04

ROC AUC: .78 Whole model Likelihood-Ratio c2 P ¼ .03

Adjusted Odds ratio 95% confidence interval P Value

AH Interval Per 1.0 mm increase: 1.67 1.12, 2.47 .01

ROC AUC: .84 Whole model Likelihood-Ratio c2 P ¼ .004
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tissue.67 Mihata has also now reported 5-year outcomes
on 30 patients undergoing SCR for massive irreparable
cuff tear.51 Again, patient-reported outcomes scores,
including ASES, were significantly improved from
preoperative values, with the ASES score being higher
at 5 years post-op than it was at 1 year. Active FE
improved by 53� at 1 year and 66� at 5 years.51 This is
similar to our data, which also demonstrated statisti-
cally significant improvement in FE at 2 years, albeit
only 31� in our data cohort. Mihata also reported a 10%
(3/30) graft tear rate, with all 3 patients having signif-
icant rotator cuff arthropathy at 5-year follow up.51

While not having quite the same magnitude of
change in postoperative outcome metrics, our data do
support the prior findings from Mihata and Burkhart of
significant improvement in FE and functional outcomes
following SCR at a minimum of 2-year follow-up.
While there is consideration given to the use of acel-
lular dermal allograft versus tensor fascia lata autograft,
a recent systematic review did not demonstrate signif-
icant outcome differences between the two at early
clinical follow-up.68

Pseudoparalysis is a common finding in patients with
a massive cuff tear and was present in 18.8% of patients
in our study. Previous literature has suggested that SCR
can be an effective treatment option for pseudopar-
alysis, with Mihata suggesting a 93-96% reversal rate of
pseudoparalysis, with the only failures coming in pa-
tients who were later found to have graft tears.50

Burkhart also reported 90% return to active overhead
use of the arm following SCR in 10 patients found to
have preoperative pseudoparalysis.41 Our study also
demonstrated significant improvement in FE from 28�

preoperatively to 154� postoperatively, with 83% (5/6)
having their pseudoparalysis reversed. However, only
67% (4/6) patients with preoperative pseudoparalysis
were satisfied with the SCR at 2-years post-op.
Furthermore, while ASES and SANE scores both
improved in this group compared to preoperative
values, an ASES score of 68 and SANE score of 67 were
noticeably lower than the cohort as a whole (ASES
77.84, SANE 74.09). Although not reporting �90%
reversal of pseudoparalysis, our small sample of patients
would suggest SCR is a reasonable option for this
difficult clinical problem.
There has also been recent debate about the status of the

subscapularis as it pertains to performing SCR, with some
suggesting that subscapularis insufficiency perhaps could
be a relative contraindication. After intraoperative
assessment, the subscapularis was found to be nonfunc-
tional (as defined by a full-thickness retracted tear) and
subsequently repaired in 37.5% (12/32) of patients in our
study. Among these patients, results were encouraging
overall, with significant improvement seen in FE (from
108 to 158�) and final functional scores (ASES 75, SANE
75, VAS, 1.9) with 75% being satisfied with surgery.
Outcomes were not considerably different from the
remainder of the cohort with a functional subscapularis.
While further study is still needed, this small subset of
patients would suggest that an insufficient subscapularis
should not be a contraindication to proceeding with SCR.
There were 3 patients in our study who required

conversion to rTSA (9%) during the minimum follow-
up time of 2 years. There is paucity of the literature, as it
pertains to SCR failures, but our data do appear com-
parable to the little that does exist, including Hirahara’s
report of 11.1% (1/9) conversion to rTSA at 32 months
and Hamada’s report of 10% (3/30) graft tear and
progressive cuff arthropathy at 5 years post-op. Bur-
khart reported a SCR revision rate of 5% in 2 years.48

Revision of SCR was not performed in our data set. A
review of the three patients undergoing conversion to
rTSA in our study did not reveal any patterns or clear
distinguishing characteristics. In addition, we also had 4
other reported complications, including 2 falls, 1
ongoing severe pain, and 1 ongoing severe stiffness. If
all reported issues are combined, our study demon-
strated an overall complication rate of 22%, similar to
the 19% rate reported by Burkhart.48

Limitations
This study has multiple limitations. The durability of

results beyond the length of follow-up reported in the
current study is unclear. The sample size was adequate
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for the primary study outcomes (determining post-
operative ASES scores, ROM, and strength within an
acceptable margin of error) but was relatively under-
powered to estimate rates of satisfaction or reoperation.
The study subset groups, including those with pseudo-
paralysis and subscapularis insufficiency, are also un-
derpowered. Our study did also not specifically examine
graft tear rates to determine if these correlated with
clinical outcomes.

Conclusion
Superior capsular reconstruction is an effective

salvage operation for massive irreparable RCT. Patients
with pseudoparalysis or subscapularis insufficiency
demonstrate significant post-op improvement in FE and
patient-reported outcomes.
References
1. Bedi A, Dines J, Warren RF, Dines DM. Massive tears of

the rotator cuff. J Bone Joint Surg Am 2010;92:1894-1908.
doi:10.2106/JBJS.I.01531.

2. Leroux TS, Bhandari M. Cochrane in CORR�: Surgery for
rotator cuff tears. Clin Orthop Relat Res 2020;478:947-953.
doi:10.1097/CORR.0000000000001235.

3. Thès A, Hardy P, Bak K. Decision-making in massive ro-
tator cuff tear. Knee Surg Sports Traumatol Arthrosc 2015;23:
449-459. doi:10.1007/s00167-014-3470-y.

4. Burkhart SS, Danaceau SM, Pearce CE. Arthroscopic ro-
tator cuff repair: Analysis of results by tear size and by
repair technique-margin convergence versus direct
tendon-to-bone repair. Arthroscopy 2001;17:905-912. doi:
10.1053/jars.2001.26821.

5. Gerber C, Fuchs B, Hodler J. The results of repair of massive
tears of the rotator cuff. J Bone Joint Surg Am 2000;82:
505-515. doi:10.2106/00004623-200004000-00006.

6. Cofield RH, Parvizi J, Hoffmeyer PJ, LanzerWL, Ilstrup DM,
Rowland CM. Surgical repair of chronic rotator cuff tears. A
prospective long-term study. J Bone Joint Surg Am 2001;83:
71-77. doi:10.2106/00004623-200101000-00010.

7. DeOrio JK, Cofield RH. Results of a second attempt at
surgical repair of a failed initial rotator-cuff repair. J Bone
Joint Surg Am 1984;66:563-567.

8. Hamada K, Yamanaka K, Uchiyama Y, Mikasa T,
Mikasa M. A radiographic classification of massive rotator
cuff tear arthritis. Clin Orthop Relat Res 2011;469:
2452-2460. doi:10.1007/s11999-011-1896-9.

9. Schumaier A, Kovacevic D, Schmidt C, et al. Defining
massive rotator cuff tears: a Delphi consensus study.
J Shoulder Elbow Surg 2020;29:674-680. doi:10.1016/j.jse.
2019.10.024.

10. Gerber C, Wirth SH, Farshad M. Treatment options for
massive rotator cuff tears. J Shoulder Elbow Surg 2011;20:
S20-S29 (2 Suppl). doi:10.1016/j.jse.2010.11.028.

11. Anley CM, Chan SK, Snow M. Arthroscopic treatment op-
tions for irreparable rotator cuff tears of the shoulder.World J
Orthop 2014;5:557-565. doi:10.5312/wjo.v5.i5.557.

12. Greenspoon JA, Petri M, Warth RJ, Millett PJ. Massive
rotator cuff tears: pathomechanics, current treatment
options, and clinical outcomes. J Shoulder Elbow Surg
2015;24:1493-1505. doi:10.1016/j.jse.2015.04.005.

13. Cvetanovich GL, Waterman BR, Verma NN, Romeo AA.
Management of the irreparable rotator cuff tear. J Am
Acad Orthop Surg 2019;27:909-917. doi:10.5435/JAAOS-
D-18-00199.

14. CarverTJ,KraeutlerMJ, Smith JR,BravmanJT,McCartyEC.
Nonarthroplasty surgical treatment options for massive,
irreparable rotator cuff tears. Orthop J Sports Med 2018;6:
2325967118805385. doi:10.1177/2325967118805385.

15. Bigliani LU, Cordasco FA, McIlveen SJ, Musso ES. Oper-
ative treatment of failed repairs of the rotator cuff. J Bone
Joint Surg Am 1992;74:1505-1515.

16. Burkhart SS, Athanasiou KA, Wirth MA. Margin
convergence: A method of reducing strain in massive
rotator cuff tears. Arthroscopy 1996;12:335-338. doi:10.
1016/s0749-8063(96)90070-5.

17. Cuff D, Pupello D, Virani N, Levy J, Frankle M. Reverse
shoulder arthroplasty for the treatment of rotator cuff
deficiency. J Bone Joint Surg Am 2008;90:1244-1251. doi:
10.2106/JBJS.G.00775.

18. Moroder P, Akgün D, Siegert P, Thiele K, Plachel F.
"Strings" (multiple tendon interposition autografts) for
reconstruction of presumably irreparable rotator cuff
tears. Arthrosc Tech 2020;9:e459-e467. doi:10.1016/j.eats.
2019.11.018.

19. Burkhart SS, Esch JC, Jolson RS. The rotator crescent and
rotator cable: an anatomic description of the shoulder’s
“suspension bridge”. Arthroscopy 1993;9:611-616. doi:10.
1016/s0749-8063(05)80496-7.

20. Lo IK, Burkhart SS. Arthroscopic repair of massive, con-
tracted, immobile rotator cuff tears using single and double
interval slides: technique and preliminary results. Arthros-
copy 2004;20:22-33. doi:10.1016/j.arthro.2003.11.013.

21. Neviaser JS, Neviaser RJ, Neviaser TJ. The repair of
chronic massive ruptures of the rotator cuff of the
shoulder by use of a freeze-dried rotator cuff. J Bone Joint
Surg Am 1978;60:681-684.

22. Rockwood CA, Williams GR, Burkhead WZ. Débridement
of degenerative, irreparable lesions of the rotator cuff.
J Bone Joint Surg Am 1995;77:857-866. doi:10.2106/
00004623-199506000-00006.

23. Park JG, Cho NS, Song JH, Baek JH, Rhee YG. Long-term
outcome of tuberoplasty for irreparable massive rotator cuff
tears: is tuberoplasty really applicable? J Shoulder Elbow Surg
2016;25:224-231. doi:10.1016/j.jse.2015.07.025.

24. Delaney RA, Lin A, Warner JJ. Nonarthroplasty options
for the management of massive and irreparable rotator
cuff tears. Clin Sports Med 2012;31:727-748. doi:10.1016/j.
csm.2012.07.008.

25. Savarese E, Romeo R. New solution for massive, irrepa-
rable rotator cuff tears: the subacromial "biodegradable
spacer". Arthrosc Tech 2012;1:e69-e74. doi:10.1016/j.eats.
2012.02.002.

26. Stewart RK, Kaplin L, Parada SA, Graves BR, Verma NN,
Waterman BR. Outcomes of subacromial balloon spacer
implantation for massive and irreparable rotator cuff
tears: A systematic review. Orthop J Sports Med 2019;7:
2325967119875717. doi:10.1177/2325967119875717.

27. Mihata T, McGarry MH, Pirolo JM, Kinoshita M, Lee TQ.
Superior capsule reconstruction to restore superior

https://doi.org/10.2106/JBJS.I.01531
https://doi.org/10.1097/CORR.0000000000001235
https://doi.org/10.1007/s00167-014-<?thyc=10?>3470-y<?thyc?>
https://doi.org/10.1053/jars.2001.26821
https://doi.org/10.2106/00004623-200004000-00006
https://doi.org/10.2106/00004623-200101000-00010
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref7
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref7
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref7
https://doi.org/10.1007/s11999-011-1896-9
https://doi.org/10.1016/j.jse.2019.10.024
https://doi.org/10.1016/j.jse.2019.10.024
http://10.1016/j.jse.2010.11.028
https://doi.org/10.5312/wjo.v5.i5.557
https://doi.org/10.1016/j.jse.2015.04.005
https://doi.org/10.5435/JAAOS-D-18-00199
https://doi.org/10.5435/JAAOS-D-18-00199
http://10.1177/2325967118805385
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref15
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref15
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref15
https://doi.org/10.1016/s0749-8063(96)90070-5
https://doi.org/10.1016/s0749-8063(96)90070-5
https://doi.org/10.2106/JBJS.G.00775
https://doi.org/10.1016/j.eats.2019.11.018
https://doi.org/10.1016/j.eats.2019.11.018
https://doi.org/10.1016/s0749-8063(05)80496-7
https://doi.org/10.1016/s0749-8063(05)80496-7
https://doi.org/10.1016/j.arthro.2003.11.013
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref21
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref21
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref21
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref21
https://doi.org/10.2106/00004623-199506000-00006
https://doi.org/10.2106/00004623-199506000-00006
https://doi.org/10.1016/j.jse.2015.07.025
https://doi.org/10.1016/j.csm.2012.07.008
https://doi.org/10.1016/j.csm.2012.07.008
https://doi.org/10.1016/j.eats.2012.02.002
https://doi.org/10.1016/j.eats.2012.02.002
http://10.1177/2325967119875717


260 M. N. ULRICH ET AL.
stability in irreparable rotator cuff tears: A biomechanical
cadaveric study. Am J Sports Med 2012;40:2248-2255. doi:
10.1177/0363546512456195.

28. Mihata T, Lee TQ, Watanabe C, et al. Clinical results of
arthroscopic superior capsule reconstruction for irrepa-
rable rotator cuff tears. Arthroscopy 2013;29:459-470. doi:
10.1016/j.arthro.2012.10.022.

29. Muh SJ, Streit JJ, Wanner JP, et al. Early follow-up of
reverse total shoulder arthroplasty in patients sixty years
of age or younger. J Bone Joint Surg Am 2013;95:
1877-1883. doi:10.2106/JBJS.L.10005.

30. Groh GI, Groh GM. Complications rates, reoperation
rates, and the learning curve in reverse shoulder arthro-
plasty. J Shoulder Elbow Surg 2014;23:388-394. doi:10.
1016/j.jse.2013.06.002.

31. Kempton LB, Ankerson E, Wiater JM. A complication-
based learning curve from 200 reverse shoulder arthro-
plasties. Clin Orthop Relat Res 2011;469:2496-2504. doi:10.
1007/s11999-011-1811-4.

32. Harreld KL, Puskas BL, Frankle M. Massive rotator cuff
tears without arthropathy: when to consider reverse
shoulder arthroplasty. J Bone Joint Surg Am 2011;93:
973-984.

33. Mulieri P,DunningP,KleinS, PupelloD,FrankleM.Reverse
shoulder arthroplasty for the treatment of irreparable rota-
tor cuff tearwithout glenohumeral arthritis. J Bone Joint Surg
Am 2010;92:2544-2556. doi:10.2106/JBJS.I.00912.

34. Virk MS, Nicholson GP, Romeo AA. Irreparable rotator
cuff tears without arthritis treated with reverse total
shoulder arthroplasty. Open Orthop J 2016;10:296-308.
doi:10.2174/1874325001610010296.

35. Frank RM, Cvetanovich G, Savin D, Romeo AA. Superior
capsular reconstruction: Indications, techniques, and
clinical outcomes. JBJS Rev 2018;6:e10. doi:10.2106/JBJS.
RVW.17.00141.

36. Pennington WT, Bartz BA, Pauli JM, Walker CE,
Schmidt W. Arthroscopic superior capsular reconstruction
with acellular dermal allograft for the treatment of
massive irreparable rotator cuff tears: Short-term clinical
outcomes and the radiographic parameter of superior
capsular distance. Arthroscopy 2018;34:1764-1773. doi:10.
1016/j.arthro.2018.01.009.

37. Tokish JM, Makovicka JL. The superior capsular recon-
struction: Lessons learned and future directions. J Am
Acad Orthop Surg 2020;28:528-537. doi:10.5435/JAAOS-
D-19-00057.

38. Mihata T, Bui CNH, Akeda M, et al. A biomechanical
cadaveric study comparing superior capsule reconstruc-
tion using fascia lata allograft with human dermal allo-
graft for irreparable rotator cuff tear. J Shoulder Elbow Surg
2017;26:2158-2166. doi:10.1016/j.jse.2017.07.019.

39. Sochacki KR, McCulloch PC, Lintner DM, Harris JD. Su-
perior capsular reconstruction for massive rotator cuff tear
leads to significant improvement in range of motion and
clinical outcomes: a systematic review. Arthroscopy
2019;35:1269-1277. doi:10.1016/j.arthro.2018.10.129.

40. Catapano M, de Sa D, Ekhtiari S, Lin A, Bedi A,
Lesniak BP. Arthroscopic superior capsular reconstruction
for massive, irreparable rotator cuff tears: A systematic
review of modern literature. Arthroscopy 2019;35:
1243-1253. doi:10.1016/j.arthro.2018.09.033.
41. Burkhart SS, Hartzler RU. Superior capsular reconstruc-
tion reverses profound pseudoparalysis in patients with
irreparable rotator cuff tears and minimal or no gleno-
humeral arthritis. Arthroscopy 2019;35:22-28. doi:10.
1016/j.arthro.2018.07.023.

42. Ekhtiari S, Adili AF, Memon M, et al. Sources, quality,
and reported outcomes of superior capsular reconstruc-
tion: a systematic review. Curr Rev Musculoskelet Med
2019;12:173-180. doi:10.1007/s12178-019-09551-9.

43. Singh S, Reeves J, Langohr GDG, Johnson JA, Athwal GS.
The subacromial balloon spacer versus superior capsular
reconstruction in the treatment of irreparable rotator cuff
tears: A biomechanical assessment. Arthroscopy 2019;35:
382-389. doi:10.1016/j.arthro.2018.09.016.

44. Petri M, Greenspoon JA, Millett PJ. Arthroscopic superior
capsule reconstruction for irreparable rotator cuff tears.
Arthrosc Tech 2015;4:e751-e755. doi:10.1016/j.eats.2015.
07.018.

45. Smith TJ, Gowd AK, Kunkel J, Kaplin L, Waterman BR.
Superior capsular reconstruction provides sufficient
biomechanical outcomes for massive, irreparable rotator
cuff tears: A systematic review. Arthroscopy 2021;37:
402-410. doi:10.1016/j.arthro.2020.09.007.

46. Gao I, Sochacki KR, Freehill MT, Sherman SL, Abrams GD.
Superior capsular reconstruction: A systematic review of
surgical techniques and clinical outcomes. Arthroscopy
2021;37:720-746. doi:10.1016/j.arthro.2020.09.016.

47. Hirahara AM, Andersen WJ, Panero AJ. Superior capsular
reconstruction: Clinical outcomes after minimum 2-year
follow-up. Am J Orthop (Belle Mead NJ) 2017;46:266-278.

48. Burkhart SS, Pranckun JJ, Hartzler RU. Superior capsular
reconstruction for the operatively irreparable rotator cuff
tear: Clinical outcomes are maintained 2 years after sur-
gery. Arthroscopy 2020;36:373-380. doi:10.1016/j.arthro.
2019.08.035.

49. Mihata T, Lee TQ, Fukunishi K, et al. Return to sports and
physical work after arthroscopic superior capsule recon-
struction among patients with irreparable rotator cuff
tears. Am J Sports Med 2018;46:1077-1083. doi:10.1177/
0363546517753387.

50. Mihata T, Lee TQ, Hasegawa A, et al. Arthroscopic superior
capsule reconstruction can eliminate pseudoparalysis in
patients with irreparable rotator cuff tears. Am J Sports Med
2018;46:2707-2716. doi:10.1177/0363546518786489.

51. Mihata T, Lee TQ, Hasegawa A, et al. Five-year follow-up
of arthroscopic superior capsule reconstruction for irrep-
arable rotator cuff tears. J Bone Joint Surg Am 2019;101:
1921-1930. doi:10.2106/JBJS.19.00135.

52. Burkhart SS, Denard PJ, Adams CR, Brady PC, Hartzler RU.
Arthroscopic superior capsular reconstruction for massive
irreparable rotator cuff repair. Arthrosc Tech 2016;5:
e1407-e1418. doi:10.1016/j.eats.2016.08.024.

53. Bishop J. Shoulder arthroscopy surgery: superior capsular
reconstruction (SCR). Ohio State Sports Medicine. https://
www.ases-assn.org/foundation-articles/shoulder-arthro
scopy-surgery-superior-capsular-reconstruction-scr-ohio-
state-sports-medicine/.

54. Salsbery MP, Ingle A. Large-massive rotator cuff repair
guideline.OhioStateWexnerMedicalCenter;2020:5.https://
medicine.osu.edu/-/media/files/wexnermedical/patient-
care/healthcare-services/sports-medicine/education/

https://doi.org/10.1177/0363546512456195
https://doi.org/10.1016/j.arthro.2012.10.022
https://doi.org/10.2106/JBJS.L.10005
https://doi.org/10.1016/j.jse.2013.06.002
https://doi.org/10.1016/j.jse.2013.06.002
https://doi.org/10.1007/s11999-011-1811-4
https://doi.org/10.1007/s11999-011-1811-4
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref32
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref32
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref32
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref32
https://doi.org/10.2106/JBJS.I.00912
https://doi.org/10.2174/1874325001610010296
https://doi.org/10.2106/JBJS.RVW.17.00141
https://doi.org/10.2106/JBJS.RVW.17.00141
https://doi.org/10.1016/j.arthro.2018.01.009
https://doi.org/10.1016/j.arthro.2018.01.009
https://doi.org/10.5435/JAAOS-D-19-00057
https://doi.org/10.5435/JAAOS-D-19-00057
https://doi.org/10.1016/j.jse.2017.07.019
https://doi.org/10.1016/j.arthro.2018.10.129
https://doi.org/10.1016/j.arthro.2018.09.033
https://doi.org/10.1016/j.arthro.2018.07.023
https://doi.org/10.1016/j.arthro.2018.07.023
https://doi.org/10.1007/s12178-019-09551-9
https://doi.org/10.1016/j.arthro.2018.09.016
https://doi.org/10.1016/j.eats.2015.07.018
https://doi.org/10.1016/j.eats.2015.07.018
https://doi.org/10.1016/j.arthro.2020.09.007
https://doi.org/10.1016/j.arthro.2020.09.016
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref47
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref47
http://refhub.elsevier.com/S0749-8063(21)00504-1/sref47
https://doi.org/10.1016/j.arthro.2019.08.035
https://doi.org/10.1016/j.arthro.2019.08.035
https://doi.org/10.1177/0363546517753387
https://doi.org/10.1177/0363546517753387
https://doi.org/10.1177/0363546518786489
https://doi.org/10.2106/JBJS.19.00135
https://doi.org/10.1016/j.eats.2016.08.024
https://www.ases-assn.org/foundation-articles/shoulder-arthroscopy-surgery-superior-capsular-reconstruction-scr-ohio-state-sports-medicine/
https://www.ases-assn.org/foundation-articles/shoulder-arthroscopy-surgery-superior-capsular-reconstruction-scr-ohio-state-sports-medicine/
https://www.ases-assn.org/foundation-articles/shoulder-arthroscopy-surgery-superior-capsular-reconstruction-scr-ohio-state-sports-medicine/
https://www.ases-assn.org/foundation-articles/shoulder-arthroscopy-surgery-superior-capsular-reconstruction-scr-ohio-state-sports-medicine/
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA


SUPERIOR CAPSULAR RECONSTRUCTION 261
medical-professionals/shoulder-and-elbow/rtc_large
massive.pdf?la¼en&hash¼42D58E12154E363779DC
3F28D1C365AA09354EBA.

55. Angst F, Schwyzer HK, Aeschlimann A, Simmen BR,
GoldhahnJ.Measuresofadult shoulder function:Disabilities
of the Arm, Shoulder, and HandQuestionnaire (DASH) and
its short version (QuickDASH), Shoulder Pain and Disability
Index (SPADI), American Shoulder and Elbow Surgeons
(ASES) Society standardized shoulder assessment form,
Constant (Murley) Score (CS), Simple Shoulder Test (SST),
Oxford Shoulder Score (OSS), Shoulder Disability Ques-
tionnaire (SDQ), and Western Ontario Shoulder Instability
Index (WOSI). Arthritis Care Res (Hoboken) 2011;63:
S174-S188 (Suppl 11). doi:10.1002/acr.20630.

56. Dabija DI, Pennings JS, Archer KR, et al. Which is the best
outcome measure for rotator cuff tears? Clin Orthop Relat
Res 2019;477:1869-1878. doi:10.1097/CORR.00000000
00000800.

57. Wylie JD, Beckmann JT, Granger E, Tashjian RZ. Func-
tional outcomes assessment in shoulder surgery. World J
Orthop 2014;5:623-633. doi:10.5312/wjo.v5.i5.623.

58. Kocher MS, Horan MP, Briggs KK, Richardson TR,
O’Holleran J, Hawkins RJ. Reliability, validity, and respon-
siveness of the American Shoulder and Elbow Surgeons
subjective shoulder scale in patientswith shoulder instability,
rotator cuff disease, and glenohumeral arthritis. J Bone Joint
Surg Am 2005;87:2006-2011. doi:10.2106/JBJS.C.01624.

59. Godfrey J, Hamman R, Lowenstein S, Briggs K, Kocher M.
Reliability, validity, and responsiveness of the simple
shoulder test: psychometric properties by age and injury
type. J Shoulder Elbow Surg 2007;16:260-267. doi:10.1016/
j.jse.2006.07.003.

60. Tashjian RZ, Shin J, Broschinsky K, et al. Minimal clini-
cally important differences in the American Shoulder and
Elbow Surgeons, Simple Shoulder Test, and visual analog
scale pain scores after arthroscopic rotator cuff repair.
J Shoulder Elbow Surg 2020;29:1406-1411. doi:10.1016/j.
jse.2019.11.018.
61. Tashjian RZ, Hung M, Keener JD, et al. Determining the
minimal clinically important difference for the American
Shoulder and Elbow Surgeons score, Simple Shoulder
Test, and visual analog scale (VAS) measuring pain after
shoulder arthroplasty. J Shoulder Elbow Surg 2017;26:
144-148. doi:10.1016/j.jse.2016.06.007.

62. Thigpen CA, Shanley E, Momaya AM, et al. Validity and
responsiveness of the single alpha-numeric evaluation for
shoulder patients. Am J Sports Med 2018;46:3480-3485.
doi:10.1177/0363546518807924.

63. Hayes K, Walton JR, Szomor ZR, Murrell GA. Reliability
of five methods for assessing shoulder range of motion.
Aust J Physiother 2001;47:289-294. doi:10.1016/s0004-
9514(14)60274-9.

64. Williams JG, Callaghan M. Comparison of visual estima-
tion and goniometry in determination of a shoulder joint
angle. Physiotherapy 1990;76:655-657. doi:10.1016/
S0031-9406(10)63103-3.

65. Jones IA, Togashi R, Heckmann N, Vangsness CT. Mini-
mal clinically important difference (MCID) for patient-
reported shoulder outcomes. J Shoulder Elbow Surg
2020;29:1484-1492. doi:10.1016/j.jse.2019.12.033.

66. Kim DM, Shin MJ, Kim H, et al. Comparison between
autografts and allografts in superior capsular recon-
struction: A systematic review of outcomes. Orthop J
Sports Med 2020;8:2325967120904937. doi:10.1177/
2325967120904937.

67. Lee SJ, Min YK. Can inadequate acromiohumeral distance
improvement and poor posterior remnant tissue be the
predictive factors of re-tear? Preliminary outcomes of
arthroscopic superior capsular reconstruction. Knee Surg
Sports Traumatol Arthrosc 2018;26:2205-2213. doi:10.
1007/s00167-018-4912-8.

68. Altintas B, Scheidt M, Kremser V, et al. Superior capsule
reconstruction for irreparable massive rotator cuff tears:
Does it make sense? A systematic review of early clinical
evidence. Am J Sports Med 2020;48:3365-3375. doi:10.
1177/0363546520904378.

https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
https://medicine.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/sports-medicine/education/medical-professionals/shoulder-and-elbow/rtc_largemassive.pdf?la=en&amp;hash=42D58E12154E363779DC3F28D1C365AA09354EBA
http://10.1002/acr.20630
https://doi.org/10.1097/CORR.00000000<?show [?tjl=20mm]&tjlpc;[?tjl]?>00000800
https://doi.org/10.1097/CORR.00000000<?show [?tjl=20mm]&tjlpc;[?tjl]?>00000800
https://doi.org/10.5312/wjo.v5.i5.623
https://doi.org/10.2106/JBJS.C.01624
https://doi.org/10.1016/j.jse.2006.07.003
https://doi.org/10.1016/j.jse.2006.07.003
https://doi.org/10.1016/j.jse.2019.11.018
https://doi.org/10.1016/j.jse.2019.11.018
https://doi.org/10.1016/j.jse.2016.06.007
https://doi.org/10.1177/0363546518807924
https://doi.org/10.1016/s0004-9514(14)60274-9
https://doi.org/10.1016/s0004-9514(14)60274-9
https://doi.org/10.1016/S0031-9406(10)63103-3
https://doi.org/10.1016/S0031-9406(10)63103-3
https://doi.org/10.1016/j.jse.2019.12.033
http://10.1177/2325967120904937
http://10.1177/2325967120904937
https://doi.org/10.1007/s00167-018-4912-8
https://doi.org/10.1007/s00167-018-4912-8
https://doi.org/10.1177/0363546520904378
https://doi.org/10.1177/0363546520904378

	Superior Capsular Reconstruction: A Salvage Option for Massive Irreparable Rotator Cuff Tears with Pseudoparalysis or Subsc ...
	Introduction
	Methods
	Study Design
	Surgical Technique
	Postoperative Rehabilitation
	Data Collection
	Statistical Analysis

	Results
	Demographics and Preoperative Rotator Cuff Status
	Postoperative Change in Shoulder Function and Complication Rates
	Outcomes of SCR with Preoperative Pseudoparalysis or Subscapularis Insufficiency
	Independent Predictors of SCR Outcomes

	Discussion
	Limitations
	Conclusion

	References


