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Background: Patients who sustain a rotator cuff retear after arthroscopic rotator cuff repair are generally considered to have worse
clinical outcomes compared with patients with an intact rotator cuff. However, some patients have good clinical outcomes, even
with a retorn rotator cuff.

Purpose: To report the clinical outcomes of nonoperative treatment for rotator cuff retears and analyze the factors affecting clinical
outcomes after a retear.

Study Design: Cohort study; Level of evidence, 3.

Methods: Patients who underwent arthroscopic rotator cuff repair between 2011 and 2017 were reviewed, and those with a full-
thickness retear on postoperative magnetic resonance imaging (MRI) were included in this study. According to their pre- and
postoperative scores on the pain visual analog scale (pVAS) and functional visual analog scale (fVAS), the patients were divided
into 3 groups: (1) mild group (pVAS� 1 and fVAS� 8), (2) moderate group (pVAS� 1 and fVAS� 7 or pVAS 2-3 and fVAS� 8), and
(3) severe group (pVAS � 3 and fVAS � 7). Preoperative data (dominant hand involvement, heavy labor) and tear size on 6-month
postoperative MRI were analyzed as factors affecting clinical outcomes.

Results: A total of 712 patients were reviewed, and a retear was observed in 62 patients (8.7%). Of the patients with retears, 52
were included in this study: 25 men and 27 women with a mean age of 62.6 years (range, 49-80 years) and mean follow-up period of
40 months (range, 24-88 months). According to the pVAS and fVAS scores, 25 patients (48.1%) were classified into the mild group,
9 (17.3%) into the moderate group, and 18 (34.6%) into the severe group. There were no significant differences in preoperative data
among the 3 groups. The tear size in the coronal and sagittal planes decreased by 5.1 and 6.6 mm, respectively, in the mild group
but increased by 2.8 and 1.4 mm, respectively, in the severe group.

Conclusion: In patients with retears, 48.1% had only mild symptoms at a mean of 40 months postoperatively. Patients with severe
symptoms tended to have an increased tear size on postoperative MRI.
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Arthroscopic repair is the gold standard for symptomatic
rotator cuff tears, with good outcomes reported.19 A retear
after rotator cuff repair is a common complication and has
been reported to occur in 7% to 17% of cases.4,13,14 Patients
with full-thickness rotator cuff retears have poorer clinical
outcomes than those with an intact rotator cuff after repair.
In a meta-analysis, Yang et al24 found that rotator cuff
retears correlated with lower clinical outcome scores and
rotator cuff strength than an intact rotator cuff after repair.
Yoo et al26 reported that both the healed and retear groups
showed improved clinical outcomes, but the healed group
showed better results.

Natural history studies have raised concerns about tear
progression and irreversible fatty infiltration worsening
over time.18,27 Revision rotator cuff repair can be consid-
ered in patients with a retear.23 However, symptoms
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related to rotator cuff retears are not easy to predict, and
making the decision for a reoperation is difficult.6 Nonop-
erative treatment has been shown to be effective for some
primary rotator cuff tears,5,17,27 and it has also been pre-
scribed in cases of retears after rotator cuff repair. In our
practice, we have encountered conflicting outcomes after
nonoperative treatment in patients with retears: Some
have improved symptoms and function, while some have
persistent pain and loss of function. To the best of our
knowledge, no study has compared patients with good clin-
ical outcomes to those with poor outcomes after nonopera-
tive treatment for rotator cuff retears.

The aims of this study were to (1) report the clinical out-
comes of nonoperative treatment for rotator cuff retears
and (2) analyze the factors affecting the clinical outcomes
of patients with retears. Our hypotheses were that (1) many
patients would have good clinical outcomes even with a
retear and (2) that patients with severe symptoms would
have an increased tear size on postoperative magnetic res-
onance imaging (MRI).

METHODS

Patient Selection and Classification

This was a retrospective, nonrandomized comparative
study. Our institutional review board approved the study
protocol and waived the requirement for informed patient
consent. We enrolled a consecutive series of patients who
underwent arthroscopic rotator cuff repair at our center
from 2011 to 2017 (N ¼ 1306 patients). The inclusion crite-
ria were as follows: (1) complete repair, with the tendon
mobilized to the distal lateral end (type I) or within half
of the distance to the proximal medial end (type II) of the
greater tuberosity, according to the classification by Yoo
et al25; (2) rotator cuff repair with a double-row technique
(transosseous-equivalent repair)16; and (3) Sugaya classifi-
cation21 type IV (presence of minor discontinuity) or V
(presence of major discontinuity) on 6-month postoperative
MRI. The exclusion criteria were as follows: (1) revision
rotator cuff repair, (2) no postsurgical MRI, (3) osteoarthri-
tis in the glenohumeral joint, and (4) <2 years of follow-up.

The patients enrolled in the study were divided into 3
groups according to the pain and functional scores at the
last follow-up: (1) mild group, (2) moderate group, and
(3) severe group. The criteria for dividing the groups were
arbitrary. “Mild” was defined as the absence of retear symp-
toms. Patients with a pain visual analog scale (pVAS) score
�1 and a functional visual analog scale (fVAS) score �8
were classified into the mild group. Conversely, “severe”
was defined as the presence of severe discomfort related
to a retear. Patients with a pVAS score �3 and an fVAS
score�7 were classified into the severe group. Patients who
underwent revisional surgery for a retear were also classi-
fied into the severe group regardless of the pVAS and fVAS
scores. “Moderate” was defined as not mild and not severe.
Patients with a pVAS score �1 and an fVAS score �7 or
with a pVAS score 2-3 and an fVAS score�8 were classified
into the moderate group.

In patients with retears, the defect size on coronary MRI
was measured and the SD was 8.9 mm. We calculated that a
sample size of 14 patients per group would be sufficient to
detect a 10-mm difference in the retear size with 80%
power.

Surgical Procedure and Rehabilitation

All surgical procedures were performed by a single surgeon
(J.C.Y.). Rotator cuff repair was performed using the
double-row transosseous-equivalent technique. After sur-
gery, patients underwent standard rehabilitation.8 Muscle
strengthening exercises were started at 12 weeks postoper-
atively. Exercise training consisted of shoulder extension,
internal rotation, external rotation, and scaption exercises
using a resistance band. All patients were instructed to
perform each exercise daily for a total of 3 sets of 15 repeti-
tions and received re-education for the exercise program at
6 months postoperatively.

Clinical Evaluation

Preoperative demographic data and operative findings
were collected. Clinical evaluations were performed the day
prior to surgery as well as postsurgically at 6 months, 1
year, 2 years, and final follow-up. Shoulder range of motion
(ROM) measurements as well as pVAS, fVAS, American
Shoulder and Elbow Surgeons (ASES), Constant, and Sim-
ple Shoulder Test (SST) scores were collected. The clinical
scores were collected by a single physical therapist who was
blinded to the nature of this study. ROM was measured at
forward flexion, external rotation at the side, and internal
rotation at the vertebral level during regular follow-up
examinations by the surgeon. For statistical analysis, we
converted the vertebral level to a number: T4-T7 was con-
verted to 10, T8-T12 to 8, L1-L3 to 6, L4-L5 to 4, and sacrum
and buttock to 2.

Radiological Evaluation

The patients underwent MRI examinations before surgery
and at 6 months after surgery. MRI was performed with a
3.0-T magnetic resonance scanner (Gyroscan Intera
Achieva; Philips). The MRI protocol used in this study
included T2-weighted turbo spin echo sequences in the
coronal and sagittal planes. The postoperative MRI find-
ings were classified into 5 categories according to the crite-
ria of Sugaya et al,21 and we considered type I to III as a
healed rotator cuff and type IV and V as a full-thickness
retear. In patients with retears, we measured (1) tear size,
(2) fatty degeneration, and (3) tear pattern. The measure-
ments were performed by 2 fellows-in-training in orthopae-
dic shoulder surgery. All reviewers were blinded to patient
demographics, symptoms, and physical examination find-
ings. Each scan was reviewed twice by both reviewers, and
the interval between the first review and the second review
was 1 month.

The preoperative tear size was classified as small
(<1 cm), medium (1 to <3 cm), large (3 to <5 cm), and
massive (�5 cm). The size of the tear was measured in both
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the coronal and the sagittal planes, and the plane in which
the tear was observed to be the largest was selected. For
consistency, the measurements were performed according
to the following principles: (1) the tendon margin of the
bursa side was measured; (2) scar tissue was excluded; and
(3) if tendon tissue was partially present, the degree of the
tear was considered to be �50% (Figure 1). If the size mea-
surement was ambiguous, such as in patients with previous
surgery for severe tendinosis, it was excluded from the
analysis. Tear sizes were further compared in terms of pre-
operative to postoperative difference (preoperative tear
size – postoperative tear size): increased (<–5 mm),
decreased (>5 mm), and unchanged (–5 to 5 mm).

The fatty degeneration of the supraspinatus, infraspina-
tus, and subscapularis in the Y view of the sagittal plane
was measured and categorized according to the Goutallier
classification.20

The postoperative rotator cuff retear patterns were
divided into 2 types, as described by Cho and Rhee1: type
I tissue repaired at the insertion site of the rotator cuff was
not observed on the greater tuberosity, and type II residual
rotator cuff tissue was observed at the insertion site despite
a retear.

Statistical Analysis

Intraobserver reliability and interobserver agreement were
analyzed using the intraclass correlation coefficient for con-
tinuous variables and the Cohen kappa coefficient (k value)
for categorical variables. The pre- and postoperative values
were analyzed using the paired t test. To compare the
groups, the chi-square or Fisher exact test was used for
categorical variables, whereas analysis of variance or the
Kruskal-Wallis test was used depending on the normality
for continuous variables. Post hoc analysis was performed
using the Bonferroni correction.

RESULTS

Of 1306 patients, 52 were ultimately included in this study
(Figure 2). There were 25 men and 27 women with a mean
age of 62.6 years (range, 49-80 years) and mean follow-up
period of 40 months (range, 24-88 months).

Clinical Results

Of the 52 patients, 44 were available for final follow-up at
our outpatient clinic at a minimum of 2 years postopera-
tively, and 8 patients were followed up via telephone. The
pVAS, fVAS, and ASES scores were analyzed in all 52
patients, and the Constant score, SST score, and ROM were
analyzed in the 44 patients who were followed up in person.
The pre- and postoperative clinical data of all patients are
summarized in Table 1. All clinical scores were signifi-
cantly improved after surgery.

The 52 patients were divided into 3 groups according
to pVAS and fVAS scores, with 25 (48.1%) in the mild
group, 9 (17.3%) in the moderate group, and 18 (34.6%)
in the severe group. The demographic data of each group
are summarized in Table 2. The proportion of patients
with dominant arm involvement and that of heavy labor
workers in the severe group tended to be high but not
statistically significant. The moderate group showed sig-
nificant differences in the proportion of male patients
and the follow-up period. The operative data of each
group are summarized in Table 3. There was no differ-
ence in repair type, preoperative tear size, and subscap-
ularis repair.

The pre- and postoperative clinical data of each group are
summarized in Table 4. As we divided the patients into
groups according to clinical scores, the clinical scores at the
final follow-up showed a significant difference. Conversely,
there was no difference between the groups for pre- and 6-

Figure 1. Magnetic resonance imaging scans obtained with T2-weighted turbo spin echo sequences. The size of the tear was
measured in the (A) coronal and (B) sagittal planes (yellow line means the measured length). The measurements were performed
according to the following principles: (1) the tendon margin of the bursa side was measured; (2) scar tissue was excluded; and (3) if
tendon tissue was partially present, the degree of the tear was considered to be �50%.
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month postoperative clinical scores. In the severe group, 4
patients eventually underwent revision surgery (3
patients underwent revision rotator cuff repair, and 1
patient underwent reverse total shoulder arthroplasty).
The pre- and postoperative ROM measurements are

summarized in Table 5. There was no significant differ-
ence in ROM between the groups at any time.

Radiological Results

There were 3 patients who were excluded as a result of
ambiguous MRI measurements (2 tendinosis and 1 partial
tear), and the data of 49 patients were analyzed. The
intraobserver reliability and interobserver agreement
values are summarized in Table 6. Except for interobserver
agreement for the subscapularis, generally good reliability
and agreement were found. MRI measurements were ana-
lyzed with observer 1’s measurements.

The tear size values are summarized in Table 7. The
preoperative tear sizes were not significantly different
among the 3 groups in the coronal and sagittal planes. The
tear size in the coronal and sagittal planes decreased by 5.1
and 6.6 mm, respectively, in the mild group but increased
by 2.8 and 1.4 mm, respectively, in the severe group. The
severe group tended to show an increased tear size but
without statistical significance. A 5-mm increase in tear

Figure 2. Flowchart of patient exclusion and selection.

TABLE 1
Pre- and Postoperative Clinical Data of All Patientsa

Preoperative Final Follow-up P Value

pVAS 5.0 ± 2.2 2.0 ± 2.5 <.001b

fVAS 5.1 ± 2.2 7.7 ± 2.1 <.001b

ASES 48 ± 19 76 ± 21 <.001b

Constantc 53 ± 19 69 ± 14 <.001b

SSTc 4.6 ± 2.9 7.9 ± 2.8 <.001b

aData are presented as mean ± SD. ASES, American Shoulder
and Elbow Surgeons; fVAS, functional visual analog scale; pVAS,
pain visual analog scale; SST, Simple Shoulder Test.

bStatistically significant.
cExcludes 8 patients who were followed up via telephone.
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size was observed in the coronal and sagittal planes in 1
and 3 patients, respectively, in the mild group and in 8 and
6 patients, respectively, in the severe group. Statistical sig-
nificance was obtained for only 2 tear size values. The tear
size difference was statistically different between the mild
and moderate groups in the sagittal plane (statistical
power: 0.69), and the tear size change was statistically dif-
ferent between the mild and severe groups in the coronal
plane (statistical power: 0.88).

The fatty degeneration values are summarized in Table 8.
There was no significant difference in the Goutallier clas-
sification of the supraspinatus, infraspinatus, and subscap-
ularis in any of the 3 groups. In the analysis of retear
patterns, types I and II were observed in 13 and 12 patients,
respectively, in the mild group; in 6 and 3 patients, respec-
tively, in the moderate group; and in 7 and 11 patients,
respectively, in the severe group. There was no statistical
difference among the 3 groups.

DISCUSSION

We found that nonoperative treatment for retears after
rotator cuff repair showed good clinical outcomes in 48.1%

TABLE 2
Demographic Dataa

Mild
Group

(n ¼ 25)

Moderate
Group
(n ¼ 9)

Severe
Group

(n ¼ 18)
P

Value

Sex, male/female, n 15/10 1/8 9/9 .056
Age, mean ± SD, y 63 ± 7 63 ± 6 62 ± 7 .929
Follow-up period,

mean ± SD, mo
38 ± 17 29 ± 7 48 ± 20 .027b

Dominant arm
involvement

13 (52) 6 (67) 15 (83) .103

Heavy labor worker 6 (24) 4 (44) 10 (56) .102
Diabetes 4 (16) 1 (11) 3 (17) >.99
Smoking history 2 (8) 0 (0) 1 (6) >.99
Education level of college

graduate or higher
11 (44) 1 (11) 4 (22) .122

aData are presented as n (%) unless otherwise specified.
bStatistically significant between moderate and severe groups.

TABLE 3
Preoperative Tear Size and Operative Data

Mild
Group

(n ¼ 25)

Moderate
Group
(n ¼ 9)

Severe
Group

(n ¼ 18)
P

Value

Repair type, I/II, n 19/6 6/3 14/4 .831
Preoperative tear size, n .767

Partial 2 1 5
Small 2 0 1
Medium 13 5 7
Large 8 3 5

Subscapularis repair, n (%) 6 (24) 2 (22) 4 (22) >.99

TABLE 4
Pre- and Postoperative Clinical Data by Groupa

Mild
Group

(n ¼ 25)

Moderate
Group
(n ¼ 9)

Severe
Groupb

(n ¼ 18)
P

Value

Preoperative
pVAS 5.0 ± 2.2 4.6 ± 2.1 5.3 ± 2.3 .746
fVAS 5.1 ± 2.4 5.7 ± 1.3 4.8 ± 2.3 .656
ASES 48 ± 21 58 ± 13 42 ± 17 .116
Constant 52 ± 23 54 ± 14 51 ± 18 .926
SST 5.0 ± 3.8 5.5 ± 2.2 4.0 ± 2.9 .393

6 mo
pVAS 3.2 ± 2.1 2.0 ± 1.2 3.9 ± 2.0 .061
fVAS 6.4 ± 1.7 6.6 ± 1.1 6.3 ± 1.9 .946
ASES 60 ± 17 67 ± 9 56 ± 15 .243
Constant 56 ± 16 58 ± 12 54 ± 13 .781
SST 6.6 ± 2.5 6.7 ± 1.0 5.1 ± 3.2 .239

Final follow-up
pVAS 0.2 ± 0.4 1.1 ± 0.8 4.9 ± 1.9 .026c

fVAS 9.2 ± 0.8 7.2 ± 1.4 5.7 ± 1.7 <.001d

ASES 92 ± 7 75 ± 6 53 ± 17 <.001c

Constante 79 ± 9 67 ± 8 56 ± 12 <.001d

SSTe 9.7 ± 1.5 7.9 ± 2.0 5.4 ± 2.3 <.001f

aData are presented as mean ± SD. ASES, American Shoulder
and Elbow Surgeons; fVAS, functional visual analog scale; pVAS,
pain visual analog scale; SST, Simple Shoulder Test.

bData of 4 patients with revision surgery were at the time of
revision.

cStatistically significant between mild and severe, mild and
moderate, and moderate and severe groups.

dStatistically significant between mild and severe groups and
between mild and moderate groups.

eExcludes 8 patients who were followed up via telephone.
fStatistically significant between mild and severe groups.

TABLE 5
Pre- and Postoperative Range of Motiona

Mild
Group

(n ¼ 25)

Moderate
Group
(n ¼ 9)

Severe
Group

(n ¼ 18)
P

Value

Preoperative
Forward flexion 139 ± 44 153 ± 23 144 ± 33 .393
External rotation 43 ± 16 53 ± 22 50 ± 14 .100
Internal rotationb 8.2 ± 2.0 6.8 ± 3.0 8.7 ± 2.1 .547

6 mo
Forward flexion 135 ± 27 149 ± 13 144 ± 17 .258
External rotation 35 ± 17 42 ± 10 37 ± 21 .443
Internal rotationb 7.6 ± 1.6 7.3 ± 2.4 8.0 ± 1.7 .306

Final follow-upc

Forward flexion 155 ± 16 164 ± 9 150 ± 17 .065
External rotation 54 ± 12 51 ± 11 47 ± 16 .375
Internal rotationb 8.8 ± 1.2 8.0 ± 1.9 8.4 ± 1.4 .466

aData are presented as mean ± SD.
bInternal rotation measured at the vertebral level was con-

verted to a number: T4-T7 to 10, T8-T12 to 8, L1-L3 to 6, L4-L5
to 4, and sacrum and buttock to 2.

cExcludes 8 patients who were followed up via telephone.
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of patients. Changes in the tear size measured on MRI were
the only factors we identified that affected clinical out-
comes. The preoperative tear size on MRI did not differ
among the 3 groups, although patients with severe symp-
toms tended to show an increased tear size on MRI.

Other studies have looked at patients with retears as a
single group, while our study divided patients with retears
according to clinical scores and compared them. In the
study of Yoo et al,26 the retear group was compared with
the healed group and showed inferior results compared
with the healed group. The mean VAS and ASES scores
in the retear group were 1.5 and 88.3, respectively, whereas
those in the healed group were 1.1 and 93.1, respectively.
Similar results were reported by Kim et al.9 The mean
ASES and SST scores of the retear group were 69.2 and
6.5, respectively, whereas those of the intact group were
91.0 and 10.2, respectively. We divided patients into groups
according to the pVAS and fVAS scores and found that
48.1% of patients had very mild symptoms. In our study,
the mean pVAS, ASES, and SST scores of the mild group
were 0.2, 92, and 9.7, respectively. These clinical outcomes
were similar to those of the intact group in the abovemen-
tioned studies. Although the overall outcomes of patients
with retears were inferior to those of patients with an intact
rotator cuff, not all patients had inferior outcomes. Some
patients with retears could have similar outcomes to those
with an intact rotator cuff.

We classified patients with good clinical outcomes, and
48.1% sustained few symptoms of discomfort. Thus, when
we treat a patient with a retear in the clinic, about 50% of

TABLE 6
Intraobserver Reliability and Interobserver Agreementa

Tear Size

Intraobserver
Reliability, ICC

(95% CI)

Interobserver
Agreement, ICC

(95% CI)

Preoperative
Coronal 0.95 (0.92-0.97) 0.95 (0.91-0.97)
Sagittal 0.93 (0.88-0.96) 0.93 (0.88-0.96)

Postoperative
Coronal 0.95 (0.92-0.97) 0.95 (0.91-0.97)
Sagittal 0.95 (0.91-0.97) 0.93 (0.89-0.96)

Goutallier Grade Intraobserver
Reliability, k Value

(95% CI)

Interobserver
Agreement, k Value

(95% CI)

Preoperative
Supraspinatus 0.85 (0.75-0.95) 0.87 (0.78-0.97)
Infraspinatus 0.69 (0.54-0.83) 0.69 (0.55-0.83)
Subscapularis 0.73 (0.57-0.88) 0.51 (0.31-0.70)

Postoperative
Supraspinatus 0.88 (0.78-0.98) 0.55 (0.39-0.71)
Infraspinatus 0.67 (0.53-0.81) 0.72 (0.58-0.87)
Subscapularis 0.77 (0.64-0.91) 0.36 (0.13-0.60)

aInterpretation of intraclass correlation coefficients (ICCs) and
k values: <0.00, no agreement; 0.00-0.20, slight agreement; 0.21-
0.40, fair agreement; 0.41-0.60, moderate agreement; 0.61-0.80,
substantial agreement; and 0.81-1.00, almost perfect agreement.

TABLE 7
Pre- and Postoperative Tear Size on Magnetic Resonance

Imaginga

Mild
Group

(n ¼ 23)

Moderate
Group
(n ¼ 9)

Severe
Group

(n ¼ 17)
P

Value

Coronal
Preoperative tear size,

mm
20.6 ± 8.8 20.4 ± 11.3 18.3 ± 8.8 .798

Postoperative tear
size, mm

15.5 ± 7.6 18.7 ± 12.1 21.2 ± 8.2 .138

Tear size difference,b

mm
5.1 ± 8.6 1.8 ± 13.6 –2.8 ± 13.4 .106

Tear size change,c

increased/decreased/
unchanged, n

1/11/11 3/3/3 8/5/4 .026d

Sagittal
Preoperative tear size,

mm
20.3 ± 9.6 15.1 ± 7.1 16.8 ± 8.4 .244

Postoperative tear
size, mm

13.8 ± 7.9 17.7 ± 10.7 18.2 ± 8.5 .228

Tear size difference,b

mm
6.6 ± 8.7 –2.6 ± 9.6 –1.4 ± 13.5 .032e

Tear size change,c

increased/decreased/
unchanged, n

3/13/7 4/2/3 6/4/7 .135

aData are presented as mean ± SD unless otherwise specified.
bDifference ¼ preoperative tear size – postoperative tear size.
cIncreased, <–5 mm; decreased, >5 mm; and unchanged, –5 to

5 mm.
dStatistically significant between mild and severe groups.
eStatistically significant between mild and moderate groups.

TABLE 8
Pre- and Postoperative Fatty Degeneration on Magnetic

Resonance Imaginga

Mild
Group

(n ¼ 23)

Moderate
Group
(n ¼ 9)

Severe
Group

(n ¼ 17)
P

Value

Supraspinatus
Preoperative,

0/1/2/3/4
0/0/10/7/6 0/0/3/1/5 0/1/5/6/5 .518

Postoperative,
0/1/2/3/4

0/0/10/10/3 0/0/2/3/4 0/0/3/5/9 .082

Infraspinatus
Preoperative,

0/1/2/3/4
3/13/4/2/1 1/5/2/1/0 1/4/9/2/1 .329

Postoperative,
0/1/2/3/4

2/13/6/2/0 1/5/2/1/0 0/4/7/5/1 .201

Subscapularis
Preoperative,

0/1/2/3/4
6/11/5/1/0 2/5/2/0/0 3/9/3/1/1 .987

Postoperative,
0/1/2/3/4

6/11/5/1/0 1/5/3/0/0 1/11/4/0/1 .620

aData are presented as No. According to the Goutallier classi-
fication: grade 0 ¼ no fat; grade 1 ¼ some thin fatty streaks;
grade 2 ¼ significant fatty infiltration but muscle tissue predomi-
nates; grade 3 ¼ equal contribution of fat and muscle tissue; and
grade 4 ¼ more fat than muscle is present.
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the patients with retears may have good outcomes. The
mild group had similar scores to the severe group at 6
months but made significant improvements as regards pain
and function between 6 months and final follow-up. There-
fore, the decision reagarding whether to reoperate should
generally be made well after 6 months. However, patients
were not ideally classified into groups. Some patients did
not have good or poor clinical results; we classified these
patients as the moderate group. By dividing into these 3
groups, the sample size was smaller and imbalanced. This
can increase the probability of type I or II errors. In addi-
tion, repair type or preoperative tear size affects clinical
outcomes.2,13 However, there was no significant difference
in these values in each group in our study. This may also be
because of the small sample size.

An important finding of this study was that patients with
severe symptoms tended to show an increased tear size on
MRI, although the preoperative tear size on MRI did not
differ among the 3 groups. It has been reported that non-
operative treatment does not restore torn rotator cuffs but
may improve clinical symptoms.11,12,17 Patients with
retears in this study performed ROM and strengthening
exercises. We recommended exercise training for more than
2 years. At the time of surgery, we performed several pro-
cedures, such as simultaneous bursectomy and acromio-
plasty. We performed the same nonoperative treatment
and additional surgical procedures in all patients; however,
patients with an increased tear size showed inferior out-
comes. The tear size in the coronal and sagittal planes
decreased by 5.1 and 6.6 mm, respectively, in the mild
group, whereas in the severe group, it increased by 2.8 and
1.4 mm, respectively. In a study by Mall et al,15 pain in
shoulders with an asymptomatic rotator cuff tear was asso-
ciated with an increase in tear size. This result is similar to
our finding. In our study, patients with an increased tear
size showed poor outcomes.

The severity of a rotator cuff tear is not always associated
with symptoms.6,9 Dunn et al6 reported that comorbidities,
lower education level, and race were associated with clini-
cal symptoms. In a study by Kim et al,9 nonanatomic fac-
tors, including younger age, lower education level, and
workers’ compensation claims, were associated with poor
outcomes in patients with retears. In our study, the propor-
tions of heavy labor workers and patients with dominant
arm involvement were 56% and 83%, respectively, in the
severe group and 24% and 52%, respectively, in the mild
group. Although there was no statistical difference, we
believe that there may be a possibility of a type II error
because of the small sample size. Sex, dominant arm, and
heavy labor are factors that might have been significant
with a larger sample size. Age has been reported to be asso-
ciated with retears and affect symptoms after a retear.4,9 In
our study, the mean ages of patients in the mild and severe
groups were 63 and 62 years, respectively, with no signifi-
cant difference.

Fatty degeneration has been shown to be a poor prognos-
tic factor for rotator cuff repair.2,7 In this study, fatty
degeneration was considered an important factor, and the
supraspinatus, infraspinatus, and subscapularis were indi-
vidually graded. However, we could not find any difference

in fatty degeneration among the groups. In the study by
Deniz et al,3 fatty degeneration and atrophy worsened in
retear cases. In our study, the number of patients with
supraspinatus grade 4 fatty degeneration in the severe
group increased from 5 to 9; however, the sample size was
small, and we could not obtain a statistically significant
difference.

In our study, ROM was assessed preoperatively,
6 months after surgery, and at the final follow-up. The
mean forward flexion at the final follow-up in the mild and
severe groups was 155� and 150�, respectively, without sta-
tistical significance. In the study by Teratani,22 stiffness
after surgery was associated with rotator cuff healing, and
the final ROM of the retear group also did not show a sig-
nificant difference from that of the healed group. Our
results showed that the mild group had less ROM at
6 months after surgery, but the final ROM was better. How-
ever, we did not find a significant difference because of the
small number of samples.

Our study had several limitations. First, it was designed
as a retrospective study. Second, the number of included
cases was small, which might increase the probability of a
type II error. Third, there was no long-term follow-up. The
patients in the mild group may have developed symptoms
over time. More research on this may be needed. Fourth, we
included only patients with complete repair and double-row
repair for consistency in clinical outcomes, resulting in 29%
of patients being excluded. Also, 17% of patients were
excluded for not undergoing MRI after surgery. If the pro-
portion of these exclusions is different in each group, it may
be the result of bias. Fifth, there may be a bias in the MRI
measurements. To reduce bias, we established our princi-
ples for measurements and checked their reliability and
agreement. Finally, the timing of postoperative MRI and
the collection of final clinical scores were different. Postop-
erative MRI examinations were performed within a mean
of 6 months from surgery, whereas clinical scores were
obtained at the final follow-up at a minimum of 2 years
after surgery. However, a previous study10 showed that
MRI at 6 months postsurgically was not significantly dif-
ferent from MRI at 2 years after surgery.

CONCLUSION

In the current study, 48.1% of patients with retears had
only mild symptoms at a mean of 40 months postopera-
tively. The patients with severe symptoms tended to have
an increased tear size on postoperative MRI. Our study
suggests that even with retears, partial tear healing results
in good clinical outcomes, whereas complete reruptures of
the tendon will result in poor outcomes. This might be one
reason why some patients do well and some do poorly after
a retear.
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