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Background: Early repair of isolated supraspinatus tears could prevent further deterioration of the rotator cuff; however,
there is no consensus on the management of such tears because of a lack of long-term outcome studies. The purposes of
this study were to report the 10-year outcomes of isolated supraspinatus repairs and to investigate the factors that favor
healing and recovery.

Methods: We retrieved the records of all 511 patients who, in 2003, underwent repair of full-thickness isolated
supraspinatus tears, performed by 15 surgeons at 15 centers. In 2014, the patients were asked to return for evaluation
at a minimum follow-up of 10 years. One hundred and eighty-eight patients could not be reached, and 35 were excluded
because they had a reoperation (17 had a retear, 7 had conversion to an arthroplasty, and 11 had other causes). A total
of 288 patients (50% were men) who had a mean age (and standard deviation) at index surgery of 56.5 ± 8.3 years
(range, 32 to 77 years) were evaluated clinically, and 210 of them were also evaluated using magnetic resonance
imaging (MRI).

Results: Thirty shoulders (10.4%) had complications, including stiffness (20 shoulders), infection (1 shoulder), and
other complications (9 shoulders). The total Constant score improved from a mean of 51.8 ± 13.6 points (range, 19 to
87 points) preoperatively to 77.7 ± 12.1 points (range, 37 to 100 points) at 10 years. At the 10-year follow-up
evaluation, the mean Subjective Shoulder Value (SSV) was 84.9 ± 14.8 (range, 20 to 100), and the mean Simple
Shoulder Test (SST) was 10.1 ± 2.2 (range, 3 to 12). Of the 210 shoulders evaluated using MRI, the repair integrity was
Sugaya type I in 26 shoulders (12%), type II in 85 (41%), type III in 59 (28%), type IV in 27 (13%), and type V in 13 (6%).
The total Constant score at the final follow-up was significantly associated with tendon healing (p < 0.005) and was
inversely associated with preoperative fatty infiltration (p < 0.001). Neither the surgical approach nor the preoperative
retraction influenced the outcomes.

Conclusions: Repairs of isolated supraspinatus tears maintained considerable improvement in clinical and radiographic
outcomes at 10 years. Preoperative fatty infiltration and postoperative retear have a significantly detrimental effect on the
long-term functional outcome of rotator cuff repair.

Level of Evidence: Therapeutic Level IV. See Instructions for Authors for a complete description of levels of evidence.

R
otator cuff tears are more common in older patients1-3

and in those involved in overhead manual work and
certain sports activities4,5. It is estimated that 4.5 million

annual patient visits in the United States concern rotator cuff
tears, and nearly 250,000 of them are repaired surgically6,7. Ro-
tator cuff repair appears to substantially reduce the economic
and societal burden of this pathology, potentially yielding $3.44
billion of lifetime savings each year7.

While rotator cuff tears can be “silent,” or asymptomatic,
it is believed that gradual degeneration causes many shoulders
to become painful or symptomatic within 2 to 3 years5,8,9. Most
rotator cuff tears initiate within the supraspinatus tendon and
could propagate to different extents and directions depending
on various factors10-18. The progression of tendon lesions over
time is important to consider in the diagnosis and treatment of
both degenerative and acute rotator cuff tears19.
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Early surgical treatment of isolated supraspinatus tears
may prevent further rotator cuff tendon and muscle degenera-
tion8,20-22. Numerous authors have reported considerable im-
provement in clinical and radiographic outcomes following
repair of isolated supraspinatus tears using various surgical
techniques; however, most of those studies had limitations due
to small cohort sizes or a short follow-up period4,21,23-31. Recent
randomized controlled trials on rotator cuff tears also have
demonstrated better outcomes following surgical repair com-
pared with conservative treatment, although differences in

clinical scores were not significant and/or relevant32,33. There
is, therefore, little consensus on the optimal strategy to
manage isolated supraspinatus tears24,34,35, probably because of
the lack of literature confirming that clinical and structural
improvements are maintained at long-term follow-up. More-
over, most authors studied either clinical outcomes or radio-
graphic findings, but seldom combined both aspects, which
leaves doubts regarding relations between function and
healing.

Therefore, the aims of the present study were to report the
clinical and radiographic outcomes 10 years following repair of
isolated supraspinatus tears in a sizeable cohort, and to deter-
mine factors that could favor improved healing and functional
recovery. The hypotheses were that (1) improvements in clinical
scores and tendon healing are maintained 10 years following
surgical repair, and (2) clinical scores are associated with tendon
healing.

Materials and Methods
Study Design

We retrospectively studied the records of all patients who underwent
surgical repair of isolated supraspinatus tears that had been performed in

2003 by 15 surgeons at 15 centers. The inclusion criteria were adult patients
with full-thickness isolated supraspinatus tears (confirmed intraoperatively)
who received complete tendon repair, by either open or arthroscopic surgery.
The exclusion criteria were partial-thickness tears, a history of shoulder surgery,
partial tendon repairs, and concomitant lesions on other rotator cuff tendons. A
total of 511 patients were identified and were asked to return in 2014 for clinical
and radiographic evaluation at a minimum follow-up of 10 years. All patients
provided informed consent for their participation in this study, which had been
approved by the institutional review board in advance (institutional review
board number 2013-A01788-37).

Fig. 1

Flowchart detailing inclusion and exclusion of patients from the original

cohort.

TABLE I Patient Demographics

Supraspinatus Tear Cohort

Characteristic Clinical Findings Available (N = 288) Clinical and Radiographic Findings Available (N = 210)

Age* (yr) 56.5 ± 8.3 (31.6-77.2) 56.1 ± 7.6 (31.6-77.1)

Sex (M:F) 145:143 103:107

Dominant side involved (no. [%]) 209 (72.5) 153 (72.9)

Smokers (no. [%]) 38 (13.2) 26 (12.4)

Previous trauma (no. [%]) 78 (27.1) 54 (25.7)

Chronicity* (yr) 1.7 ± 1.9 (0.1-15.0) 1.7 ± 2.0 (0.1-15.0)

Work-related accident (no. [%]) 68 (23.6) 49 (23.3)

Profession (no. [%])

Sedentary 84 (29.2) 52 (24.8)

Light manual 92 (31.9) 73 (34.8)

Heavy manual 75 (26.0) 56 (26.7)

Repetitive 33 (11.5) 25 (11.9)

Unknown 4 (1.4) 4 (1.9)

*The values are given as the mean and the standard deviation, with the range in parentheses.
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Of the original cohort of 511 patients, 188 could not be reached and 35
were excluded because they had a reoperation, including repair of a retear in 17,
conversion to shoulder arthroplasty in 7, and an operation for other reasons in
11 (Fig. 1). This left a study cohort of 288 patients (50% were men) who had
amean age (and standard deviation) of 56.5± 8.3 years (range, 32 to 77 years) at
the time of the surgery and were examined clinically (Table I). Of the study
cohort, 78 patients were unable or unwilling to be evaluated radiographically, so
only 210 patients (49% of whomweremen), with amean age of 56.1 ± 7.6 years
(range, 32 to 77 years), were evaluated using magnetic resonance imaging
(MRI) as well as frontal and sagittal radiographs made in neutral rotation.

Surgical Techniques
The repair was open (anterosuperior approach) in 113 shoulders (39%) and
arthroscopic in 175 shoulders (61%). Adjuvant acromioplasty was performed
in 273 shoulders (95%), while biceps tenodesis or tenotomy was performed in
92 (32%) and 58 shoulders (20%), respectively. All tendons were repaired using
a single row of suture anchors (149 anchor screws, including 116 that were
metallic and 33 that were resorbable), interference fit anchors (34, including 16
that were metallic and 18 that were resorbable), or transosseous repairs (83
shoulders, with material unspecified in 22 shoulders). All repairs were “wa-
tertight” at the end of the intervention.

Postoperative Rehabilitation
Following surgery, the arm was supported in a sling with the arm at the side (n =

138) or at 20� of abduction (n = 150) for a mean of 5.6 ± 1.0 weeks (median,
6 weeks; range, 1 to 8 weeks). All centers followed the same rehabilitation protocol,
with passive-motion exercises initiated on the first postoperative day, and when
possible, hydrotherapy after skin healing. Active shoulder motionwas allowed after
a mean of 8.2 ± 6.8 weeks (median, 6 weeks; range, 3 to 50 weeks). Patients were
not allowed to perform any strengthening or strenuouswork for 6months after the
surgery. Light sports and demanding activities were allowed after 6 months.

Postoperative Evaluation
This study cohort of 288 patients were evaluated clinically using the Constant-
Murley score

36
, Subjective Shoulder Value (SSV)

37,38
, and Subjective Shoulder

Test (SST)
39
. The Constant score was assessed before surgery and at the time of

the final follow-up. The subgroup of 210 patients who attended radiographic
assessments were evaluated using MRI as well as frontal and sagittal radio-
graphs with the arm in neutral rotation following the imaging protocol de-
scribed by Walch et al.

40
. In those patients, MRI scans were used to assess

tendon healing, according to the Sugaya classification
41
, and fatty infiltration,

according to the modified Goutallier classification
42,43

, while radiographs were
used to grade glenohumeral arthritis, following the classification described by
Samilson and Prieto

44
, and the subacromial space, as described byWalch et al.

40

(which was considered pathologic if £6 mm). The MRI protocol included (1)
T2-weighted fat-suppression sequences (non-proton-density-weighted) in the
oblique coronal, oblique sagittal, and transverse planes, including the entire
scapula, which was used to analyze tendon healing, and (2) T1-weighted se-
quences in the transverse and sagittal planes, which were used to analyze fatty
infiltration and muscle conditions.

Each MRI scan was interpreted by 3 observers, including a senior ra-
diologist, a senior surgeon, and a junior surgeon, all of whom were blinded to
patient information. To determine intraobserver and interobserver agreement,
each observer repeated his or her readings on 50 MRI scans after an interval of
3 weeks. The Cohen k statistic test revealed good intraobserver agreement (k =

0.71) and moderate interobserver agreement (k = 0.56) for the Goutallier
classification

42
, modified by Fuchs et al.

43
, of fatty infiltration. The k statistic

test revealed good intraobserver agreement (k = 0.74) and moderate interob-
server agreement (k = 0.68) for the Sugaya classification of tendon healing. In
view of unsatisfactory agreement for some variables, discrepancies in classifi-
cation or grading were discussed by the observers to reach a consensus.

Preoperative MRI scans were available for 207 shoulders (Table II) and
revealed fatty infiltration of the supraspinatus at stage 0 in 101 shoulders (35%),
stage 1 in 88 (31%), stage 2 in 17 (6%), and stage 3 in 1 (0.3%). The images also
revealed tendon retraction to be minor in 122 shoulders (42%), moderate in 68
(24%), and severe in 10 (3%), according to the classification of Patte

45
.

Statistical Analysis
Descriptive statistics were used to summarize the data. For non-Gaussian
quantitative data, between-group differences were evaluated using Mann-
Whitney U tests. When ‡3 groups were compared, Kruskal-Wallis tests were
used. Categorical data were analyzed using Pearson chi-square tests or Fisher
exact tests. Univariable and multivariable linear (for Constant scores) and or-
dinal (for Sugaya type) regression analyses were performed to identify factors

TABLE II Clinical and Radiographic Preoperative Assessment and
Case Notes

Supraspinatus Tears
(N = 288)

Preoperative clinical assessments

Passive forward elevation* (deg) 166.7 ± 15.6 (90-180)

Active forward elevation* (deg) 148.0 ± 31.3 (40-180)

Contralateral shoulder (no. [%])

Normal 185 (64.2)

Painful 53 (18.4)

Rotator cuff tear 50 (17.4)

Preoperative radiographic
assessments (no. [%])

Acromial spur 155 (53.8)

Supraspinatus tendon retraction

Minor 122 (42.4)

Moderate 68 (23.5)

Severe 10 (3.5)

Unknown 88 (30.6)

Supraspinatus fatty infiltration

0 101 (35.1)

1 88 (30.6)

2 17 (5.9)

3 1 (0.3)

Unknown 81 (28.1)

Intraoperative assessments (no. [%])

Surgical technique

Arthroscopy 175 (60.8)

Open 113 (39.2)

Acromioplasty 273 (94.8)

Long head of the biceps

Normal 127 (44)

Pathologic 129 (44.8)

Unknown 32 (11.1)

Adjuvant procedures on long
head of biceps

None 126 (43.8)

Tenodesis 92 (31.9)

Tenotomy 58 (20.1)

Unknown 12 (4.2)

*The values are given as the mean and the standard deviation,
with the range in parentheses.
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TABLE III Postoperative Assessments

Preop.* Postop.*

Complications (no. [%])

Total complications 30 (10.4)

Infection 1 (0.3)

Stiffness 20 (6.9)

Other 9 (3.1)

Constant score† (points)

Pain 5.3 ± 3.1 (0-15) 13.0 ± 3.0 (0-15)

Activity 10.2 ± 3.1 (3-19) 17.9 ± 2.9 (5-20)

Mobility 29.4 ± 7.8 (6-40) 35.5 ± 5.8 (6-40)

Strength 6.9 ± 5.4 (0-24) 11.2 ± 5.7 (0-25)

Total Constant score 51.8 ± 13.6 (19-87) 77.7 ± 12.1 (37-100)

Sugaya classification (no. [%])

I 26 (12.4)

II 85 (40.5)

III 59 (28.1)

IV 27 (12.9)

V 13 (6.2)

Unknown 78 (37.1)

SSV† 84.9 ± 14.8 (20-100)

SST† 10.1 ± 2.2 (3.0-12.0)

*Data were available for 288 patients with respect to the preoperative and postoperative Constant score and complications and for 210
patients with respect to the Sugaya classification. †The values are given as the mean and the standard deviation, with the range in
parentheses.

TABLE IV Clinical Outcomes in Relation to Preoperative and Postoperative Fatty Infiltration

Postop. Constant Score* (points)

No. (%) Total Strength Component Pain Component

Preop. fatty infiltration stage (n = 288)

0 101 (35.1) 80.1 ± 11.8 (47-100) 11.9 ± 6.1 (2-25) 13.6 ± 2.6 (5-15)

1 88 (30.6) 77.3 ± 10.3 (47-97) 10.7 ± 5.3 (0-24) 12.9 ± 3.3 (0-15)

2 17 (5.9) 72.1 ± 13.6 (46-95) 8.9 ± 5.8 (2-22) 11.4 ± 3.5 (5-15)

3 1 (0.3) 78.0 ± 0.0 (78-78) 4.0 ± 0.0 (4-4) 15.0 ± 0.0 (15-15)

Unknown 81 (28.1) 76.3 ± 13.4 (37-100) 11.6 ± 5.6 (0-25) 12.9 ± 2.9 (5-15)

P value <0.001 0.467 0.926

Postop. fatty infiltration stage (n = 210)

0 7 (3.3) 89.4 ± 5.4 (84-98) 16.6 ± 5.9 (11-25) 15.0 ± 0.0 (15-15)

1 83 (39.5) 82.1 ± 11.5 (50-100) 13.7 ± 6.2 (2-25) 13.1 ± 2.6 (5-15)

2 92 (43.8) 77.7 ± 11.4 (46-100) 10.3 ± 4.7 (2-25) 12.8 ± 3.0 (5-15)

3 16 (7.6) 68.2 ± 14.7 (44-90) 6.9 ± 3.3 (2-14) 11.4 ± 4.0 (5-15)

4 5 (2.4) 68.8 ± 5.9 (61-75) 4.6 ± 2.4 (2-8) 11.2 ± 2.4 (9-15)

Unknown 7 (3.3) 73.4 ± 10.7 (59-90) 8.0 ± 6.1 (0-18) 13.1 ± 2.4 (10-15)

P value 0.013 <0.001 0.485

*The values are given as the mean and the standard deviation, with the range in parentheses.
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associated with the outcomes. The factors considered were patient age, sex,
preoperative fatty infiltration, extent of tendon retraction, chronicity of
symptoms, occupational injuries, onset of the tear (chronic versus traumatic),
level of activity, smoking habits, and surgical approach (open or arthroscopic).
A p value of <0.05 was considered significant.

Results

Of the 323 patients who responded, 35 (11%) were ex-
cluded because they had a reoperation: 17 (5%), for

painful retears of the supraspinatus; 7 (2%), for conversion to
shoulder arthroplasty; and 11 (3%), for other reasons. In the
remaining 288 shoulders, early complications were noted in 30
(10%), which included stiffness (a deficit of >30� in external

rotation and passive forward elevation compared with the in-
tact, contralateral shoulder) in 20 shoulders, infection in 1, and
other complications in 9 (Table III).

In the 288 shoulders evaluated clinically, the mean total
Constant score had improved from 51.8 ± 13.6 points (range,
19 to 87 points) preoperatively to 77.7 ± 12.1 points (range, 37
to 100 points) at 10 years. The mean postoperative SSV was
84.9 ± 14.8 (range, 20 to 100), and the mean postoperative SST
was 10.1 ± 2.2 (range, 3 to 12). The postoperative Constant
score was most significantly associated inversely with preop-
erative fatty infiltration of the supraspinatus (p < 0.001; chi-
square) (Table IV, Fig. 2), although only 1 shoulder was at stage
3 and none were at stage 4. The mean postoperative Constant

Fig. 2

Boxplots illustrating the Constant score and its strength component for shoulders at different stages of fatty infiltration preoperatively and with different

repair integrities at the 10-year follow-up. The boxes indicate the interquartile range, the lines within the boxes indicate the median, and the whiskers

indicate the 95% confidence interval. The black circles represent outliers.

TABLE V Clinical Outcomes in Relation to Preoperative Tendon Retraction

Postop. Constant Score*

Preop. Tendon Retraction No. (%) Total Strength Component Pain Component

Minor 122 (42.4) 76.9 ± 11.3 (46-100) 10.5 ± 5.7 (0-25) 13.1 ± 3.2 (0-15)

Moderate 68 (23.6) 78.7 ± 12.8 (37-100) 12.5 ± 5.5 (0-25) 13.6 ± 2.7 (5-15)

Severe 10 (3.5) 83.2 ± 12.7 (56-100) 14.6 ± 6.9 (7-25) 15.0 ± 0.0 (15-15)

Unknown 88 (30.6) 77.4 ± 12.3 (44-96) 11.0 ± 5.7 (2-25) 12.4 ± 3.0 (5-15)

P value 0.193 0.659 0.161

*The values are given as the mean and the standard deviation, with the range in parentheses.
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score was lower for women (74.5 ± 11.3 points; range, 37 to 100
points) than for men (80.9 ± 11.9 points; range, 46 to 100
points) (p < 0.001), and was slightly lower for work-related
tears (74.8 ± 13.3 points; range, 44 to 96 points) than for
nonoccupational tears (78.6 ± 11.7 points; range, 37 to 100
points) (p = 0.027). The postoperative Constant score was not
significantly correlated, however, with preoperative tendon

retraction (Table V), patient age, history of trauma, or surgical
approach (open or arthroscopic).

Of the 210 shoulders evaluated using MRI, 26 (12%) had
Sugaya type-I repair integrity, 85 (41%) had type II, 59 (28%)
had type III, 27 (13%) had type IV, and 13 (6%) had type V.
The total Constant score (p < 0.005), particularly the strength
component (p < 0.001), was significantly associated with repair

TABLE VI Clinical Outcomes in Relation to Postoperative Repair Integrity (Tendon Healing)

Postop. Constant Score* (points)

Sugaya Classification No. (%) Total Strength Component Pain Component

I 26 (12.4) 84.6 ± 12.2 (46-98) 15.0 ± 6.9 (2-25) 13.5 ± 2.5 (7-15)

II 85 (40.5) 80.1 ± 10.8 (51-100) 12.0 ± 5.5 (2-25) 12.8 ± 3.1 (5-15)

III 59 (28.1) 76.7 ± 13.5 (44-100) 11.1 ± 5.7 (0-25) 12.8 ± 2.9 (5-15)

IV 27 (12.9) 75.5 ± 10.2 (47-90) 8.5 ± 3.9 (2-18) 13.0 ± 2.7 (5-15)

V 13 (6.2) 73.8 ± 14.3 (46-95) 8.1 ± 6.2 (2-22) 12.7 ± 3.1 (5-15)

P value <0.005 <0.001 0.492

*The values are given as the mean and the standard deviation, with the range in parentheses.

TABLE VII Literature Review �

Study Approach* Indications and/or Technique
No. of
Patients

Mean
Age (yr)

Mean Follow-up
Period (yr)

Present study (2017) A or O 288 56.5 11.0

Kukkonen et al.32 (2015) N Physiotherapy only 55 64.0 2.0

A Acromioplasty and physiotherapy 58 65.0 2.0

A Rotator cuff repair, acromioplasty, and
physiotherapy

54 65.0 2.0

McCormick et al.27 (2014) A Single-row 20 62.5 5.2

A Double-row 21 54.3 3.9

A Transosseous equivalent 22 61.8 3.1

Nich et al.29 (2014) O Isolated complete detachment of the SSP 27 58.4 8.6

Vastamäki et al.30 (2013) O 67 52.0 20.0

Djahangiri et al.4 (2013) A or O 44 69.0 4.8

Fucentese et al.24 (2012) N Nonop. treatment 24 52.0 3.5

Meyer et al.28 (2012) A or O 33 58.0 2.0

Ikemoto et al.26 (2012) A Small and medium-sized SSP tears 129 55.0 3.3

Gerhardt et al.25 (2012) A Single-row modified Mason-Allen repair 20 61.5 1.4

A Double-row suture bridge 20 61.2 2.0

Voigt et al.31 (2010) A Suture-bridging technique 51 62.0 2.0

Liem et al.50 (2007) A Arthroscopic 19 61.9 2.1

O Mini-open 19 62.1 1.5

Liem et al.21 (2007) A 53 60.9 2.2

Boileau et al.23 (2005) A Tension-band suture technique 65 60.0 2.4

*A = arthroscopy, O = open, and N = nonoperative.
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integrity (Table VI, Fig. 2). Retears (types IV and V) were signifi-
cantly more frequent in patients who were >65 years old (8 [32%]
of 25 patients) than in those whowere 55 to 65 years old (18 [20%]
of 91) and those who were <55 years old (14 [15%] of 94) (p =
0.040). Retearswere not significantlymore frequent in patientswho
reported shoulder stiffness in the 6 months following their opera-
tion (4 [24%] of 17) compared with patients who had no stiffness
(36 [19%] of 193). It is worth noting, however, that of the 288
patients who were clinically evaluated, very few patients had repair
of acute traumatic tears (5 patients had operative treatment within
3 months after the injury, and 6 patients had operative treatment
from 3 to 6 months after the injury). Retears were not significantly
more frequent after open repair (19 [25%] of 77 patients) than after
arthroscopic repair (21 [16%] of 133 patients) (p = 0.063).

The postoperative fatty infiltration of the supraspinatus
was stage 0 in 7 shoulders (3%), stage 1 in 83 (40%), stage 2 in
92 (44%), stage 3 in 16 (8%), and stage 4 in 5 (2%). The
prevalence of retears (Sugaya type IV or V) was significantly
greater in shoulders with postoperative fatty infiltration at
stages 3 to 4 (14 [67%] of 21) compared with those with fatty
infiltration at stages 0 to 2 (25 [14%] of 182).

Ten-year radiographs were available for 197 patients. They
revealed glenohumeral arthritis, according to the Samilson classi-

fication, at stage 0 in 101 shoulders (51%), stage 1 in 72 (37%),
stage 2 in 19 (10%), stage 3 in 3 (2%), and stage 4 in 2 shoulders
(1%). They also revealed a mean subacromial space of 8.6 ±
2.3 mm (median, 9 mm range, 2 to 16 mm), which was £6 mm
in 29 shoulders (15%).

Multivariable regression analysis revealed no additional
significant associations between other independent variables
(extent of retraction, fatty infiltration, chronicity of symptoms,
occupational injuries, level of activity, and smoking habits) and
outcomes measures (Constant score and Sugaya classification
of tendon healing).

Discussion

The principal finding of this study was that, 10 years following
repair of isolated supraspinatus tears, the Constant score was

on average 26 points higher than the preoperative score. This
improvement markedly exceeds the minimal clinically important
difference (MCID) established for this scoring system46. For the
patients evaluated using MRI, 81.0% of tendons had healed (Su-
gaya types I, II, or III), although only 12% had perfect integrity
(Sugaya type I). The total Constant score, and particularly its
strength component, were significantly correlated with repair in-
tegrity at 10 years. The hypothesis that surgical repair of isolated

Mean Constant Score Mean SSV Mean SST

Preop. Postop. Improvement (%) Preop. Postop. Improvement (%) Preop. Postop. Improvement (%)

51.8 77.7 50 85 10.1

57.8 76.2 32

59.6 80.1 34

58.0 80.6 39

72.0 3.1 10.1 (229)

78.0 2.2 9.3 (315)

76.0 2.4 10.2 (329)

56.0 76.0 36

64.3

49.0 78.0 59 42 83 (97.6)

75.0 74 8.0

8.0

82.2 91

77.0 93

58.0 88.0 52 12.0

53.8 83.9 56

53.5 83.7 56

53.5 83.4 56

51.6 83.8 62

TABLE VII (continued)
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supraspinatus tears would maintain considerable improvement
with respect to clinical scores and healing is therefore supported.

Our analysis demonstrated that the total Constant score at 10
years was inversely associated with preoperative fatty infiltration of
the supraspinatus but was not significantly associated with preop-
erative tendon retraction. This finding is consistent with previous
studies that showed that preoperative fatty infiltration significantly
influenced the outcomes of rotator cuff repairs47-49, whereas minor
or moderate preoperative tendon retraction had little effect28. The
prevalence of severe retractions in our series was only 3.5%, which
could explain why this variable did not correlate with outcomes.

A number of studies have described outcomes following
repair of isolated supraspinatus tears4,21,23-32,50 (Table VII). The
cohort sizes of the former studies ranged from 19 to 67 shoul-
ders, with the exception of the study by Ikemoto et al.26 (129
shoulders), while their follow-up periods were between 1.4 to 5.2
years, with the exception of the studies by Vastamäki et al.30 (20
years) and Nich et al.29 (8.6 years). The total (absolute) Constant
score, which was the most frequently reported clinical outcome
(11 of 13 studies)4,21,23-25,27,29-32,50, was generally higher in studies
with short-term follow-up21,23-25,27,31,50 than in those with long-
term follow-up29,30. This trend could be related to gradual loss of
shoulder strength with advancing age and could have been less
marked if scores were age and sex-adjusted51,52.

The 10-year absolute Constant score from the present
series was a mean of 77.7 ± 12.1 points, which is within the
range reported in the literature. The mean improvement at 10
years was 26 points, despite an expected decrease of the total
(absolute) Constant score with age. Moreover, our 10-year
results indicated a 50% improvement in the score, which com-
pares favorably with most published studies describing im-
provement between 32% and 62%4,21,23,29,31,32,50.

There is little consensus on the optimal strategy to manage
isolated supraspinatus tears because of the lack of literature de-
scribing long-term outcomes with sizeable cohorts24,34,35. On the
one hand, Ikemoto et al.26 reported outcomes of 129 supraspinatus
repairs, with follow-up limited to 3.3 years, and found good or
excellent functional improvements in 90% of the shoulders, with
retears in only 3.1%.On the other hand, Vastamäki et al.30 reported
outcomes of 67 patients at 20 years, and found relatively poor
Constant scores (a mean of 64.3 points), with complete retears in
most shoulders (a prevalence of 94%). More recently, Nich et al.29

reported outcomes for 27 supraspinatus repairs at 8.6 years, with
good absolute Constant scores (amean of 76 points) and retears in
17.4%, both of which are comparable with our findings.

In a recent randomized controlled trial, Kukkonen et al.32

reported comparable 2-year clinical outcomes for isolated supra-
spinatus tears treated by 3 methods: (1) physiotherapy only; (2)
acromioplasty and physiotherapy; and (3) repair, acromioplasty,
and physiotherapy. While the study has a high level of evidence
(Level I), with an adequate sample size in each group, longer follow-
up is necessary before recommending physiotherapy or acromio-
plasty alone for the management of isolated supraspinatus tears.
More importantly, the findings of Kukkonen et al.32 may be valid
only in older patients, as the average age in their series was 65 years
(range, 55 to 81 years). There is evidence that patient expectations,

functional demands, and healing capabilities of the rotator cuff vary
depending on age22,53,54. In the present series, the rate of retears was
significantly higher (32%) for patients whowere >65 years old than
in those whowere 55 to 65 years old (20%) or <55 years old (15%).
This trend corroborates the observations of Yamaguchi54, which are
important to consider in the treatment of rotator cuff tears, as
surgical repair is increasingly performed in younger patients to
prevent tear propagation and tissue degeneration.

The main strength of the present study is the investigation of
the structural and functional outcome at longer-term follow-up
after repair of isolated supraspinatus tears. Our data therefore
enabled reliable analysis of repair integrity and longevity. The study
has limitations typical of retrospective investigations that relate to
selection bias, including the large proportion of patients lost to
follow-up (37%) and the exclusion of patients who had a reoper-
ation or did not have follow-up MRI. The effects of heterogeneity
of the repair techniques (suture techniques and anchor materials
used) and postoperative management were not evaluated.

In conclusion, clinical evaluation reveals that surgical
repair of isolated supraspinatus tears maintained considerable
improvements with respect to the absolute Constant score. At
long-term follow-up, functional outcome as assessed by the
Constant score is significantly compromised by preoperative
fatty infiltration and by retear. n
NOTE: The authors thank Dr. Gerjon Hannink for his assistance with the statistical analysis and
Mr. Luca Nover for his help with preparation of the manuscript, tables, and figures.
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