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ARTICLE INFO Background: The irreparability of rotator cuff repair is generally determined during surgery. We have
been performing partial repairs for rotator cuff tears that are deemed irreparable with primary repair.
The aim of this study is to report, for the first time, the long-term postoperative outcome of our partial
repair method and to clarify the criteria for the irreparability of primary repair.
Methods: The UCLA score, radiographic findings, and magnetic resonance imaging findings of 156
shoulders that underwent rotator cuff repair (primary repair, 126 shoulders; partial repair, 30 shoulders)
were retrospectively evaluated at preoperative and >10-year postoperative follow-up (mean evaluation
time, 11.5 + 1.0 years). Osteoarthritic (OA) changes were evaluated by radiographic findings, and the cuff
integrity (Sugaya classification) and fatty infiltration (Goutallier classification) were evaluated by mag-
netic resonance imaging findings. These evaluations were compared between a primary repair group and
partial repair group.
Results: Although no significant difference was observed between preoperative and postoperative
findings for the UCLA score, the strength of forward flexion was significantly lower at 10 years post-
operatively in the partial repair group. Preoperative image evaluation showed no significant difference in
OA changes between the 2 groups; however, fatty infiltration showed significantly greater progression in
the partial repair group than the primary repair group. At >10-year postoperative follow-up, the OA
changes, cuff integrity, and fatty infiltration showed significantly greater progression in the partial repair
group compared to the primary repair group. Although the long-term outcome of the partial repair group
was inferior to that of the primary repair group in imaging evaluations, good functional outcome of the
shoulder joint was maintained.
Conclusion: Our results suggested that partial repair could be an effective treatment option for irrep-
arable rotator cuff tear. In terms of the feasibility of primary repair, the cutoff value for preoperative fatty
infiltration was stage 2; thus, we believe that primary repair should be performed for cases with stage 2
fatty infiltration or lower, and partial repair should be performed for cases with stage 3 fatty infiltration
or higher. However, manual workers and athletes with stage 3 fatty infiltration or higher should be
advised in advance that mild muscle weakness may remain after surgery.
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Rotator cuff tear is a common disorder that causes chronic pain
and decreased function of the shoulder, and the effectiveness of
surgical treatment for rotator cuff tears is widely accepted and well
established. In recent years, clinical outcomes with >10-year
postoperative follow-up after rotator cuff repair have been
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reported, and some have reported that 80% to 91% of cases
exhibited good or excellent results."”»'# The prospect of maintaining
a long-term effect of the surgery is an important issue for consid-
eration and provides useful information for the practicing surgeon.

The size of the tear is known to greatly affect the postoperative
outcome of surgical treatment,'® and some cases are not only
affected in terms of clinical results but also involve difficulties in
performing primary repairs. Warner et al’® defined cases that are
believed to be irreparable with primary repair as “the inability to
achieve a direct repair of the native tendon to the humerus despite
mobilizing the soft tissues,” wherein up to 30% of rotator cuff tears
were considered difficult to achieve primary repair due to massive
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tears or severe contractures. Moreover, Chung et al® also reported
a failure rate of approximately 40% for those with tear sizes over 5
cm or with 2 or more tendon tears. Conservative therapy, partial
repair, tendon transfer, and more recently reverse total shoulder
arthroplasty are performed for massive tears that are considered
difficult to repair; however, there is no consensus on how to
determine the feasibility of primary repair based on preoperative
findings. Goutallier et al used CT scans to assess the degree of fatty
degeneration for rotator cuff muscles in a spectrum of 5 stages,
ranging from Stage 0 to Stage 4'°. This classification is commonly
used, and stages 3 and 4 are generally considered irreparable;
however, there are reports of good short-term clinical outcomes
after surgery’ and questions remain on the effectiveness of the
evaluation method. We have been performing partial repairs using
the mini-open deltoid splitting approach for cases that are
deemed irreparable with primary repair. Partial repair was origi-
nally introduced by Burkhart et al in 1993 as a treatment option for
irreparable rotator cuff tears based on a “suspension bridge"
analogy.*”

The aim of this study is to report, for the first time, the long-term
postoperative outcome of partial repairs for massive rotator cuff
tears, and to clarify the imaging-based criteria for determining the
feasibility of primary repair. Therefore, we investigated the long-
term postoperative outcomes of partial repairs, and we then
compared their clinical outcomes and imaging findings with those
who were able to undergo primary repair. We believe that the re-
sults of this study will enable a more accurate treatment protocol
for massive rotator cuff tears based on preoperative imaging find-
ings and will also lead to further improvement in postoperative
results.

Primary repair was achieved by
surgery for rotator cuff repair.
(n=343)
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Materials and methods
Study population

From March 1998 to May 2006, 343 shoulders in 339 patients
underwent primary rotator cuff repair at our institution (Fig. 1). The
mean age at surgery was 60.6 years (SD + 9.0 years). All patients
with >10-year postoperative follow-up after rotator cuff repair
were requested by mail to schedule a follow-up visit. Responses to
the letter were received for 216 shoulders, and no response was
received for the remaining 127 shoulders. The following patients
were excluded from this study: poor general condition (23 shoul-
ders), deceased patients (12 shoulders; responses were provided by
family members), and patients who underwent reoperation within
the previous 10 years (3 shoulders), patients who developed
shoulder disorder due to cerebral infarction or trauma (4 shoul-
ders). We were able to investigate 174 shoulders in 170 patients.
Subscapularis tears that required sutures to the lesser tuberosity
were found in 14 shoulders from the records of intraoperative
findings, and these cases were excluded. One hundred sixty
shoulders in 157 patients were able to attend a follow-up evalua-
tion. Of these 160 shoulders, 156 shoulders were included in this
study after excluding 4 shoulders for those unable to undergo
magnetic resonance imaging (MRI) (claustrophobia, 2 shoulders;
after implanted pacemaker, 2 shoulders). The mean age at surgery
was 60.7 years (SD =+ 7.3 years). The mean follow-up period was 11.5
years (SD + 1.0 year). Eighty-five shoulders were male and 71
shoulders were female, of which 103 were right shoulders and 53
were left shoulders. Tear sizes based on preoperative MRI were
assessed based on the DeOrio and Cofield classification system, and

Exclusions:

Response
(n=216)

No response (n=127)

Exclusions:
Poor general condition (n = 23)

A 4

Assessed for eligibility
(n=174)

v
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Other diseases (n=4)
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Figure 1 Flow diagram of the study recruitment process.
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the results were as follows: 28 small tears (<1 cm in length), 94
medium tears (1-3 cm), 15 large tears (3-5cm), and 19 massive tears
(>5 cm).

All surgical procedures were performed by the same orthopedic
shoulder surgeon (Y.H.). Our surgical indications were patients with
no underlying disease and those who wished to undergo surgery
after appropriate informed consent. We aimed to perform suture
repair to the greater tuberosity footprint in all cases during surgery
and to suture more proximally in cases where it is impossible. In all
cases, the tendon stump was sutured into the bone groove,
regardless of where it was sutured. The rotator cuff was classified
into 126 shoulders with coverage of the greater tuberosity footprint
in the primary repair group (male, 68 shoulders; female, 60
shoulders; mean age at surgery, 60.7 + 7.3 years) and 30 shoulders
with coverage proximal to the footprint in the partial repair group
(male, 18 shoulders; female, 12 shoulders; mean age at surgery,
60.8 + 6.8 years) based on intraoperative findings. There were no
significant differences in demographics between the 2 groups (age:
P = .94, gender: P =.50).

The research protocol of this retrospective study was approved
by the Ethics Committee of the North Alps Medical Center Azumi
Hospital (reference number: 774), and informed consent was ob-
tained for all patients.

Surgical procedure and postoperative rehabilitation

All surgical procedures were performed using the mini-open
deltoid splitting approach.”” A 3-cm skin incision was made from
the midpoint of the anterior margin of the acromion toward the
axilla, and the anterior deltoid muscle was split in the direction of
the fiber. The degenerated coracoacromial ligament was resected
and acromioplasty was performed according to Neer?* The
degenerated rotator cuff tendon was resected, and musclotendi-
nous units were sufficiently mobilized to extract the stump. The
suture site was positioned at 0° shoulder abduction without
inducing excessive tension on the repaired rotator cuff. A bony
groove was constructed at the greater tuberosity footprint for cases
without excessive tension on the stump (primary repair group) and
at the footprint proximal to the chondral surface of the humeral
head for cases with severe tension (partial repair group), and
transosseous sutures were used for the repair.

There were some differences in protocols that were imple-
mented for postoperative therapy in the primary and partial repair
groups. In the primary repair group, the affected limb was fixed at
70° abduction and 30° horizontal flexion using an abduction pillow
at 2 weeks postoperatively. The fixation of the affected limb was
completed at 3 weeks postoperatively. In the partial repair group, at
the affected limb was fixed at 90° abduction and 30° horizontal
flexion using a shoulder abduction orthosis, and the abduction
angle was then gradually decreased. The fixation of the affected
limb was completed at 4 weeks postoperatively. Both groups un-
derwent physical therapy with active flexion and extension exer-
cises of the elbow joint, relaxation of the shoulder muscles, and
passive range of motion training of the shoulder joint in all di-
rections on the day after the operation. Active range of motion
training was performed after fixation with an orthosis. Muscle
strengthening training for the extrinsic muscles was initiated at 2
to 3 months postoperatively, and light work was allowed.
Engagement in heavy physical labor and sports were allowed
without restriction at 6 months postoperatively.

Clinical evaluation

Clinical evaluations were conducted by the same evaluator (N.I.)
both preoperatively and at >10-year postoperative follow-up. The
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University of California Los Angeles (UCLA) shoulder score was used
for evaluations.! The preoperative and 10-year postoperative total
UCLA score was compared between the primary repair group and
partial repair group.

Evaluation using image findings

Imaging findings of the shoulder were obtained by radiography
and MRI, and these were taken preoperatively and during re-
examination at >10 years postoperatively.

Radiographs were taken in anterior-posterior projection with
the shoulder positioned in external rotation, internal rotation, and
elevation. The degree of OA changes were evaluated by radiographs
using the Samilson and Prieto classification system, comprised the
following 4 categories: 0 = normal, 1 = mild (osteophytes < 3 mm
on the humeral head), 2 = moderate (osteophytes between 3 mm
and 7 mm on the humeral head or the glenoid rim), and 3 = severe
(osteophytes >7 mm with or without articular incongruity).2®

A GP Flex Coil with a 1.0-Tunit (Signa Horizon Lx1.0 T; GE
Healthcare, Waukesha, WI, USA) was used in the same setting for
MRI. Spin echo proton-weighted sequences (repetition time: 3000
ms, echo time: 7.4 ms, matrix: 256x192), spin echo T2-weighted
sequences (repetition time: 3000 ms, echo time: 90 ms, matrix:
256x192), and gradient echo T2*-weighted sequences (repetition
time: 440 ms, echo time: 20 ms, flip angle: 30°) were used to obtain
the MRI findings for each patient with a 4-mm slice thickness and
1-mm interslice gap.

Cuff integrity was evaluated according to the Sugaya classifica-
tion?” and categorized into the following types: type I, repaired cuff
appears to have sufficient thickness compared to normal cuff with
homogenously low intensity on each image; type II, sufficient
thickness compared with normal cuff associated with partial high
intensity area; type IlI, insufficient thickness with less than half the
thickness when compared with normal cuff, but without discon-
tinuity; type IV, presence of a minor discontinuity in only one or
two slices on both oblique coronal and sagittal images; type V,
major discontinuity in more than 2 slices on both oblique coronal
and sagittal images.

The evaluation of fatty infiltration in the rotator cuff muscle was
performed by MRI according to the method described by Goutallier
et al.'> The rotator cuff muscle that was evaluated was the supra-
spinatus muscle belly.

All imaging findings were evaluated by a shoulder surgeon
(T.M.) with over 10 years of experience who was uninformed of the
clinical evaluation for each patient. Cuff integrity was evaluated on
MRI findings during re-examination at 10 years postoperatively,
and the degree of OA was evaluated on radiographic findings and
fatty infiltration on MRI findings during re-examination at >10
years postoperatively. These findings were compared between the
primary and partial repair groups.

Statistical analysis

We calculated the sample size using G* power 3.1 software
(Heinrich Heine University, Duesseldorf, Germany), and the results
showed that 52 subjects (26 subjects each) were required for our
study (effect size = 0.8, & = 0.05, power = 0.8). The Shapiro-Wilk
test was used to verify normality of distributions. The paired or
unpaired t test was used to compare the UCLA score. Categorical
variables (degree of OA, cuff integrity, and fatty infiltration) were
compared using xz tests. ROC analysis was performed to determine
the preoperative fatty infiltration and feasibility of primary repair,
for which a cutoff value was selected to evaluate the sensitivity,
specificity, and odds ratio at 95% CI. The cutoff value was defined as
the sum of the highest sensitivity and specificity values. SPSS
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Table I
Comparison of UCLA scores between 2 groups.
UCLA score Primary repair (n = 126) Partial repair (n = 30) P value
Preoperative
Total score 21.0 + 3.59 20.1 + 3.57 18
Pain 4.68 + 2.26 4.26 + 2.50 38
Function 7.49 + 1.57 7.23 + 1.69 42
Active forward flexion 4.57 + 0.69 4.45 +0.77 41
Length of forward flexion 4.32 + 0.66 3.97 £ 0.75 .02
10 years postoperative
Total score 32.7 + 3.11 319 +335 22
Pain 9.05 + 1.67 9.27 £ 131 48
Function 9.64 + 0.98 9.15 + 142 .06
Active forward flexion 473 + 045 4.55 + 0.94 11
Length of forward flexion 4.88 + 0.45 4.58 + 0.83 .007
Satisfaction of patient 438 + 0.73 434 + 0.71 .81
version 16 software (IBM, Armonk, NY, USA) was used for statistical Table Il
analysis with a significance level set to less than 1%. Comparison of UCLA scores before and after surgery.
UCLA score Preoperative 10 years postoperative P value
Results Primary repair (n = 126)
Total score 21.0 £ 3.59 327 £3.11 <.001
Clinical evaluation Pain 4.68 + 2.26 9.05 + 1.67 <.001
Function 749 + 1.57 9.64 + 0.98 <.001
. . . Active forward flexion 4.57 + 0.69 4.73 + 045 .03
Comparing the preoPeratl.ve _and 1Q_year postoperative UCLA Length of forward flexion 4.32 +0.66  4.88 + 0.45 <.001
scores, both groups showed significant improvement after surgery Partial repair (n = 30)
(Table I). In a comparison of each item, all items except active for- Total score 20.1+357 319335 <.001
ward flexion were significantly improved at 10-year post- Eam ) ‘71-32 * ?-gg g-f; * }‘3‘; <-881
. unction . + L. . + L. <.
operatively (P < .QOl )- ) ) . Active forward flexion 4451077 455+ 094 65
Thg preoperative UCLA score was 21.1 points (SD + 3.6 pomts) in Length of forward flexion 397 + 0.75 458 + 0.83 <001
the primary repair group and 20.0 points (SD + 3.6 points) in the
partial repair group. There was no significant difference between
the 2 groups in terms of the total UCLA score and UCLA score for Table Il
each item (Table II). Comparison of radiographic osteoarthritis classification.
At >10-year postoperative follow-up, the UCLA score was 32.7 — - - -
ints (SD + 3.1 points) in the primary repair group and 31.8 points Osteoarthritis staging Primary Partial Pvalue
points - [J. . p . Ty repair g .D > p (Samilson and Prieto classification) repair (n) repair (n)
(SD + 3.4 points) in the partial repair group, showing no significant ; - 069
difference between the 2 groups. In a comparison of each item, the r:f;;:glve s 14 :
strength of forward flexion item was significantly lower in the Stage 1 50 14
partial repair group (P < .001). Stage 2 1 2
Stage 3 0 0
. . . 10 years postoperative <.001
Evaluation using radiographs Stage 0 29 1
Stage 1 72 14
There was no significant difference in the degree of preoperative Stage 2 25 15
OA between the primary and partial repair groups. During re- Stage 3 0 0

examination at >10 years postoperatively, significantly more OA
progression was observed in the partial repair group than in the
primary repair group (P <.001) (Table III). In both groups, no severe
stage 3 OA was observed preoperatively or at >10 years
postoperatively.

MRI findings: evaluation of cuff integrity

The cuff integrity during re-examination at >10 years post-
operatively was of poor quality, with significantly more cases
classified as type IV and V in the partial repair group than in the
primary repair group (P <.001) (Table IV). Cases classified as type IV
and V suspected of re-tear were 37 (29%) in the primary repair
group and 21 (70%) in the partial repair group. In the partial repair
group, there were almost no cases classified as type I and IL.

MRI findings: evaluation of fatty infiltration

The degree of fatty infiltration of the supraspinatus muscle was
significantly more severe in the partial repair group than the
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primary repair group before surgery (P < .001). The results of ROC
analysis are as follows: cutoff value, stage 2; area under the curve,
0.694; sensitivity, 0.864; specificity, 0.442; odds ratio, 5.00 (95% CI
0.585-0.803); P value < .001 (Fig. 2). The percentage of stage 3 fatty
infiltration or higher prior to surgery was 12% in the primary repair
group and 33% in the partial repair group. The percentage of stage 3
fatty infiltration or higher was 44% in the primary repair group and
90% in the partial repair group during re-evaluation at >10 years
postoperatively. There were many cases in which the latter was
significantly more severe than the former (P < .001) (Table V).

Complications

No intraoperative or postoperative complications were
observed in either group. In addition, no cases of infection or
contracture were observed after surgery that required joint
mobilization.
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Figure 2 Receiver operating characteristic (ROC) curve of preoperative fatty
infiltration.

Table IV
Comparison of the cuff integrity on MRI at 10 years postoperatively.

Cuff integrity Primary repair (n) Partial repair (n) P value
(Sugaya classification)
Pre-operative
Type I 35 2 <.001
Type I 22 0
Type 11 32 7
Type IV 12 8
Type V 25 13
Table V
Comparison of fatty infiltration on MRI.
Fatty infiltration of supraspinatus muscle  Primary Partial P value
belly (Goutallier classification) repair (n)  repair (n)
Preoperative
Stage 0 0 0 <.001
Stage 1 57 4
Stage 2 54 19
Stage 3 14 1
Stage 4 1 6
10 years postoperative
Stage 0 0 0 <.001
Stage 1 19 1
Stage 2 51 2
Stage 3 33 14
Stage 4 23 13
Discussion

Surgical treatment is commonly practiced for rotator cuff tears
that are refractory to conservative treatment, and some reports
show good or superior results at >10 years postoperatively."”'# In
recent years, long-term results of massive rotator cuff tears have
also been reported, demonstrating that clinically satisfactory re-
sults have been maintained.”?>>! However, in these reports, the
rotator cuff was anatomically repaired by surgery even for massive
tears, and primary repair may have been feasible. Thus, the long-
term postoperative outcome for a “true irreparable rotator cuff
tear” remains unknown.

Partial repairs have been reported by various authors to improve
postoperative shoulder function.>*° Although Galasso et al®
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reported good results at 7 years postoperatively, others have only
reported short-term outcomes. To the best of our knowledge, there
are no reports on the long-term outcomes of partial repairs with
over 10 years of follow-up. We believe this study is the first to
report the long-term outcomes of partial repairs with >10-year
postoperative follow-up. Moreover, there was no significant dif-
ference between the primary and partial repair groups when
comparing the UCLA score at >10 years postoperatively. lagulli et al
reported similar results at 2 years postoperative follow-up'® and
suggested that shoulder joint function could be maintained even in
the long-term postoperative period.

In terms of OA changes following rotator cuff repair, we previ-
ously reported that the shoulder showed OA progression on the
operative side at 11.1 years postoperatively.>> However, since the
non-operative side also showed OA progression, we considered
that aging may also have an effect on OA changes. Although the 2
groups showed no significant difference preoperatively, both the
partial and primary repair groups showed significantly greater OA
progression at >10 years postoperatively. This result suggested that
since there was no difference in clinical outcomes, OA progression
could potentially be suppressed by performing primary repair, even
if its effect on shoulder joint function remains unknown.

Cuff integrity has been gaining attention as a method of evalu-
ation for re-tear cases in recent years. In this study, the percentage
of type IV and V that indicates a re-tear was 29% in the primary
repair group and 70% in the partial repair group. There are many
reports on long-term postoperative re-tears in the literature with
varying incidence rates, including that of massive tears (38-
94%).92%31 Berth et al reported a re-tear rate of 52% after partial
repair at 7 years postoperatively, and our results at >10 years
postoperatively showed an even higher incidence of 70%. We found
that the cuff integrity of the partial repair group was considerably
inferior to that of the primary repair group at >10 years
postoperatively.

Regarding the fatty infiltration of the supraspinatus muscle,
Collin et al reported that fatty infiltration showed progression at 10
years postoperatively in tears of the supraspinatus muscle belly
alone.'” Moreover, another study by Collin et al reported that 42% of
cases demonstrated progression of fatty infiltration in the supra-
spinatus at 20 years after massive tears.® In a previous study, we
reported that no progression of fatty infiltration was observed in
the supraspinatus for small and medium-sized tears at >10 years
postoperatively.”®> In this study, significantly more severe cases
were observed in the partial repair group both preoperatively and
postoperatively, and the percentage of stage 3 fatty infiltration of or
higher was 44% in the primary repair group and 90% in the partial
repair group during re-examination at >10 years postoperatively.
This result suggests a postoperative progression of fatty infiltration
in rotator cuff repair cases that could potentially progress further in
the partial repair group compared to the primary repair group.

There are 2 notable points in this study. The first is that clinical
results were good despite the severe cuff integrity and fat infiltra-
tion of the supraspinatus muscle in the partial repair group at 10
years postoperatively. Burkhart et al reported the importance of
reconstructing the transverse force couple? and suspension bridge
system™” for “irreparable rotator cuff tears.” In order to achieve
these 2 methods of reconstruction, we have performed cuff repairs
using the transosseous suture technique. Therefore, even if the cuff
integrity and fat infiltration of the supraspinatus muscle deterio-
rated at >10 years postoperatively, we suspect that the function of
the shoulder joint would be maintained for a long period of time.
On the other hand, this study also clarified that several points
should be noted on partial repair, which shows long-term effec-
tiveness for “irreparable rotator cuff tears.” In examining each item
of the UCLA score in detail, there is no significant difference in most



N. Ishigaki, Y. Hata, T. Matsuba et al.

of the items preoperatively and >10 years postoperatively; how-
ever, the strength of forward flexion was significantly lower in the
partial repair group during re-examination at >10 years post-
operatively. For this reason, surgical procedures should be carefully
selected for some manual workers and athletes, but partial repairs
provide good shoulder function for the majority of patients.

The second notable point is that the ROC analysis showed the
cutoff value for preoperative fatty infiltration was stage 2 regarding
the feasibility of primary repair. Although the cuff integrity at >10
years postoperatively was distributed in all stages in the primary
repair group, there were almost no type 1 and 2 cases in the partial
repair group. Moreover, most cases exhibiting fatty infiltration of
the supraspinatus muscle in the partial repair group were stage 3 or
higher at >10 years postoperatively. These results indicate that if
the fatty infiltration is stage 3 or higher before the operation, the
primary repair becomes difficult. Furthermore, even the long-term
results of the imaging findings can become poor, and the stage 2
fatty infiltration indicates the boundary for predicting primary
repair. In terms of the feasibility of primary repair, recent reports
have suggested predictive factors such as chronic pseudoparalysis,
tear size, acromiohumeral distance, tangent sign, fatty infiltration
of the supraspinatus, and tendon involvement.'”??8 Although
these reports mention the feasibility of primary repair, they do not
mention the long-term postoperative outcomes. Our results show
that it is possible to preoperatively examine the surgical procedure
by predicting the feasibility of primary repair. In the future, we will
perform primary repair for cases with stage 2 fatty infiltration or
lower and partial repairs for cases with stage 3 fatty infiltration or
higher. However, we believe that manual workers and athletes with
stage 3 fatty infiltration or higher should be advised in advance that
mild muscle weakness may remain after surgery.

There are several limitations to this study. First, this study was
conducted by a single institution with a small patient sample size.
In this study, surgical outcomes of procedures conducted by the
same operator were investigated to ensure consistency in the
feasibility of primary repair. Future studies may benefit from a
multicenter study with a larger sample size. Second, the study does
not show early postoperative outcomes for patients who under-
went surgery. Although the importance of maintaining long-term
postoperative function was considered in this study, it may be
necessary to examine short-term postoperative results. Thirdly, we
used the Samilson and Prieto classification for the evaluation of OA
changes, and we did not use the Hamada classification that is
specific to cuff tear arthropathy. Since there were no cases with
severe OA that were observed in this study, the Samilson and Prieto
classification was used in order to detect more sensitive changes.
Fourth, although we believe that the use of multiple scoring sys-
tems such as the Constant score and ASES score is ideal for
assessing the shoulder function score, we were only able to perform
an assessment using the UCLA score. The UCLA score was used in
order to compare scores with evaluations that were performed 10
years ago. Fifth, our cases used an abduction pillow after surgery.
Currently, there are various opinions on the use of abduction pil-
lows, and the effects of their use warrant further investigation for
future studies. Finally, our study did not compare partial repair
with other procedures in cases of irreparable rotator cuff tears. We
believe we have shown the effectiveness of partial repair, but a
comparison with other procedures should be conducted in the
future.

Conclusions
In this study, we reported the long-term outcome of partial

repair for irreparable rotator cuff tears for the first time. The >10-
year postoperative outcome of those who underwent partial repair
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was inferior to those who underwent primary repair in terms of OA
changes, cuff integrity, and fat infiltration; however, good function
of the shoulder joint was maintained. From this result, partial re-
pairs could be considered an effective treatment option for irrep-
arable rotator cuff tears. In addition, we believe that the stage 2
fatty infiltration of the infraspinatus prior to surgery is a boundary
that determines whether a primary repair for massive rotator cuff
tear is feasible. In the future, we plan to perform primary repairs for
cases with stage 2 fatty infiltration or lower, and partial repair for
cases with stage 3 fatty infiltration or higher. Therefore, for cases
with stage 3 fatty infiltration or higher, it is necessary to predict the
possibility of those that can achieve only a partial repair.
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