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Background: Atrophy and fatty infiltration of the supraspinatus (SS) muscle are prognostic indicators of poor functional outcomes
and higher retear rates after rotator cuff repair. While older patients, female patients, and those with massive and retracted rotator
cuff tears are at a higher risk for these indicators, it is unclear whether tear characteristics, acromion morphology, and acromio-
clavicular (AC) joint arthritis affect SS atrophy in older patients with chronic shoulder pain.

Purpose: To investigate the multifactorial influences associated with SS atrophy in rotator cuff tears.
Study Design: Cross-sectional study; Level of evidence, 3.

Methods: A review was conducted on 391 patients with atraumatic shoulder pain (mean age, 60.88 *+ 8 years; range, 50-93
years; 200 men and 191 women) who underwent magnetic resonance imaging between May 2019 and April 2020. SS atrophy
was calculated using the occupation ratio. Logistic regression was performed to evaluate the association of SS atrophy with
patient age and sex, rotator cuff tear type (partial- vs full-thickness), anteroposterior (AP) tear size, AC and glenohumeral (GH)
joint arthritis, and acromion shape. A subgroup analysis was performed in patients without tears to investigate whether SS atro-
phy and fatty infiltration were independent phenomena.

Results: Overall, 91 patients had full-thickness tears without retraction, 131 had partial-thickness tears, and 169 had no tears.
The prevalence of SS atrophy was associated with patient age and was more prevalent in women (67.6%), full-thickness tears
(91.1%), an AP tear size of >15 mm (92.6%), and GH joint arthritis (100%) (P < .001 for all). The severity of atrophy (indicated
by a decrease in the occupation ratio) increased with older age. In the patients without tears, SS atrophy prevalence was
33.1%. Logistic regression analysis showed significant independent associations of SS atrophy with age (P < .001), female
sex (P < .001), nonretracted full-thickness tears (P < .001), an AP tear size of >15 mm (P < .001), and hook-shaped acromion
(P = .007). A subgroup analysis of the nontear group revealed a significant association of SS atrophy with fatty infiltration (P <
.001).

Conclusion: This study identified significant associations between SS atrophy and older age, female sex, full-thickness tear with-
out retraction, an AP tear size of >15 mm, and hook-shaped acromion. Notably, partial-thickness tears were not significantly
associated with SS atrophy.
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Supraspinatus (SS) muscle atrophy and fatty infiltration
are prognostic indicators associated with poor functional
outcomes and higher recurrence tear rates after rotator
cuff repair.1214.22:27.28.36.37T py rthermore, atrophy and fatty
infiltration adversely affect functional outcomes after
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anatomic shoulder arthroplasty.”?%3%:3843 The natural his-
tory of fatty infiltration and atrophy is described as pro-
gressive and irreversible.>141% Although these changes
are irreversible, repair appears to halt the progression of
atrophy.'"'2 The presence of atrophy and fatty infiltration
in massive or full-thickness tears of the rotator cuff with
retraction has been established; nonetheless, it is still
unclear exactly how these changes occur, what causes
them, and whether they are correlated or separate injury
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responses.?1316:182442 Aging and female sex are risk fac-
tors for both atrophy and fatty infiltration. However, it is
unknown how radiological parameters—such as rotator
cuff tear characteristics, acromioclavicular (AC) joint
arthritis, and morphology of the acromion—affect the
development of atrophy.

In the present study, we evaluated the prevalence of SS
atrophy in patients >50 years old with atraumatic shoul-
der pain to determine the association of degree of SS atro-
phy and fatty infiltration to factors such as SS tear type,
tear thickness, glenohumeral (GH) joint arthritis, AC joint
arthritis, and acromion morphology. We also hypothesized
that SS atrophy and fatty infiltration are 2 separate and
independent phenomena.

METHODS
Participants

This cross-sectional study was approved by our institu-
tional review board. We reviewed the Picture Archiving
and Communication System (PACS) at our hospital for
magnetic resonance images (MRIs) of the shoulder joint
performed between May 2019 and April 2020. All MRIs
were performed using our standard protocol in neutral rota-
tion based on the plane of the scapula allowing true coronal
and axial measurements at the glenoid, with slice thickness
set to 3 mm. We evaluated (1) sagittal oblique proton
density-weighted fast spin-echo (FSE), (2) coronal-oblique
T1-weighted FSE sequences, and (3) coronal-oblique, axial,
and sagittal-oblique T2-weighted FSE sequences with fat
suppression. All scans were performed using a 3-T system
(Discovery MR750w GEM; GE Healthcare).

Included were MRIs of patients >50 years old with
chronic shoulder pain. Excluded were MRIs from patients
<50 years old and those with acute shoulder pathologies
(trauma, fracture, and calcific tendinitis), neoplastic condi-
tions, previous history of shoulder surgery with metallic
implants, and neurological disorders (eg, Turner parson-
age syndrome).

Sample Size

A sample size of 380 was estimated using the method
described by Hsieh et al'” and was determined using the
a priori test for logistic regression with G*Power software
(Heinrich-Heine-Universitéat Disseldorf). This calculation
took into account a medium effect size (0.405) and a desired
power of 0.95 for the primary outcome of SS atrophy. Fur-
thermore, a post hoc analysis was conducted to confirm the
statistical power of the study.
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A total of 655 shoulder MRIs were initially reviewed. Of
these, 264 scans were excluded based on our criteria and
sagittal oblique MRIs that lacked adequate scapular Y-
views, leaving 391 scans in 391 patients for analysis.

Data Collection

The age and sex of the patient were recorded. The MRI
scans were assessed using the RadiAnt Digital Imaging
and Communications in Medicine (DICOM) software (Mex-
idant), which was provided with the PACS workstation.
The following parameters were assessed:

SS tear type and anteroposterior (AP) tear size
SS atrophy and fatty infiltration

GH joint arthritis

AC joint arthritis

Acromion morphology

Two assessors (K.S.M. and M.M.D.)—an orthopaedic
senior resident and a senior shoulder surgeon,
respectively—independently reviewed each MRI scan.
Instances where discrepancies arose between them were
judiciously reconciled through consensus discussions
involving a qualified radiologist who was not involved in
the study.

Gk w e

Supraspinatus Tear Type and AP Tear Size. SS tears
were evaluated on coronal T2-weighted and proton
density-weighted MRI sequences with and without fat sup-
pression. Retracted and massive rotator cuff tears were
excluded. Massive rotator cuff tears were defined as larger
full-thickness tears involving >1 tendon, according to
Gerber et al,'? and as tears of >5 cm, according to Cofield.®
SS tears were graded as follows: (1) normal; (2) partial-
thickness, which was further classified based on location
into bursal, articular, or intrasubstance (intratendi-
nous)'%2%34: or (3) full-thickness without retraction. AP
tear size was measured on T2-weighted axial MRI
sequences.

Supraspinatus Atrophy and Fatty Infiltration. SS atro-
phy was measured using the occupation ratio,** which is
the ratio of the SS muscle belly area to the area of the
SS fossa on Y-view MRI. The Y-view is the oblique sagittal
plane that crosses the scapula through the medial border of
the coracoid process, where the body of the scapula, scap-
ula spine, and medial border of the coracoid are shown;
here, the SS fossa is mostly limited by bone. Using the
closed polygon tool provided in the RadiAnt DICOM
viewer, the boundary of the SS muscle belly was drawn
along the muscle’s outer border, and the SS fossa was
drawn along the inner margins of the Y; the superior limit
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Figure 1. Sagittal oblique T1-weighted magnetic resonance
imaging scans at the level of the scapular-Y view. Calculation
of the occupation ratio using (A) the closed polygon tool and
(B) the negative tool in the RadiAnt Digital Imaging and Com-
munications in Medicine viewer to confirm the slice showing
the bony landmark.

of the SS fossa was demarcated by the distal clavicle and
a line drawn between the distal clavicle anteriorly and
the scapular spine posteriorly. The SS muscle was consid-
ered normal if the occupation ratio was >0.6; moderately
atrophic if between 0.59 and 0.40, and severely atrophic
if <0.40 (Figure 1).24

SS fatty infiltration was graded on T1-weighted sagittal
oblique Y-view MRI using the classification of Goutallier
et al,’® in which grade 0 indicates no atrophy, grade 1
some fatty streaks in the muscle, grade 2 significant fatty
infiltration but less than muscle, grade 3 equal amounts of
muscle and fat, and grade 4 fat more than muscle. Goutal-
lier grade >2 was considered as substantial fatty infiltra-
tion (Figure 2).

Joint Osteoarthritis and Acromion Morphology. The
MRIs were evaluated for signs of AC joint arthritis—
capsular thickening of >4 mm, presence of osteophytes,
subchondral cysts, bone marrow edema, and contour irreg-
ularities.®® GH joint arthritis was classified with the
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Samilson and Prieto method,®® in which a grade of >2 sig-
nified the presence of arthrosis. Rotator cuff arthropathy
and posttraumatic arthritis were excluded. In addition,
sagittal oblique MRI scans lateral to the AC joint were
assessed for acromion morphology, which was classified
as curved, flat, hooked, or convex according to the modified
Bigliani classification.?2¢4!

Measurement Reliability

Table 1 shows the intraclass correlation coefficients with
confidence intervals for the interrater reliability of the var-
ious measurements. The results indicated excellent agree-
ment between the 2 reviewers.

Statistical Analysis

Statistical analysis was performed using the chi-square
test for categorical and ordinal variables. P < .05 was
considered statistically significant. Data were tested for
normal distribution using the Kolmogorov-Smirnov good-
ness-of-fit test. Multiple logistic regression analysis was
performed for the dependent and independent variables,
with Nagelkerke R? used as the coefficient of determina-
tion. Reported values for each independent variable
included the coefficient (B) of the logistic regression fit
and the odds ratio (OR) calculated from determined coeffi-
cients (OR = eP) with associated 95% Cls. Bonferroni cor-
rection for multiple comparisons was applied for P values
and confidence intervals.

RESULTS

Among the 391 patients included in the study, 200 (51.2%)
were men and 191 (48.8%) were women, with a mean age of
60.88 years (range, 50-93 years). The demographic profile
(age and sex distribution) and tear characteristics are sum-
marized in Table 2. Age-wise distribution of the tear char-
acteristics is summarized in Figure 3.

The prevalence of SS atrophy was 50.1% (severe atro-
phy, 11%; moderate atrophy, 39.1%), while the prevalence

Figure 2. Sagittal oblique proton density-weighted magnetic resonance imaging sequence showing Goutallier grading of supra-
spinatus fatty infiltration. (A) No fatty infiltration. (B) Fatty streaks. (C) Substantial fatty infiltration (grade >2).
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TABLE 1
Interrater Reliability of the MRI Measurements®

Measurement ICC (95% CI)

0.85 (0.80-0.90)
0.91 (0.88-0.96)
0.87 (0.81-0.93)

AP tear size
SS atrophy, occupation ratio
Fatty infiltration, Goutallier grade

“AP, anteroposterior; ICC, intraclass correlation coefficient;
MRI, magnetic resonance imaging; SS, supraspinatus.

TABLE 2

Characteristics of the Study Cohort (N = 391 Patients)®
Characteristic Value
Sex

Male 200 (51.2)

Female 191 (48.8)
Age group, y

50-59 197 (50.4)

60-69 125 (32)

70-79 61 (15.6)

>80 8(2)
SS tear type

Full thickness 91 (23.3)

Articular sided 74 (19)

Bursal sided 35 (8.9)

Intrasubstance 22 (5.6)

No tear 169 (43)
AP tear size, n = 222 tears, mm

<5 35 (15.8)

6-10 26 (11.7)

11-15 24 (10.8)

16-20 62 (27.9)

21-25 44 (19.8)

>25 31 (14)
GH joint arthritis

Present 25 (6.4)

Not present 366 (93.6)
AC joint arthritis

Present 147 (37.6)

Not present 244 (62.4)
Acromion shape

Curved 258 (66)

Flat 82 (21)

Hooked 43 (11)

Convex 8 (2)
SS atrophy, occupation ratio

>0.6, normal 195 (50)

0.4-0.59, moderate 153 (39.1)

<0.4, severe 43 (11)
SS fatty infiltration

Grade 0, none 240 (61.4)
Grade 1, fatty streaks 83 (21.2)
Grade >2, substantial 68 (27.4)

“Data are presented as n (%). AC, acromioclavicular; AP, ante-
roposterior; GH, glenohumeral; SS, supraspinatus.

of substantial fatty infiltration (Goutallier grade >2) was
27.4%. The SS atrophy was found to be the highest among
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Figure 3. Distribution of tear characteristics according to
patient age groups. AC, acromioclavicular; GH, glenohumeral.

patients with full-thickness tears (91.1%), an AP tear size
of >15 mm (90.3%), female patients (67.6%), and those
with GH joint arthritis (100%). In patients without SS
tears (no tear group; n = 169), the prevalence of SS atrophy
was 33.1% (moderate atrophy, 27.8%; severe atrophy,
5.3%). A breakdown of SS atrophy prevalence is summa-
rized in Table 3.

A significant association between patient age and prev-
alence of SS atrophy was noted (P < .001). The severity of
atrophy (indicated by a decrease in the occupation ratio)
increased with older age—the mean age of patients with
severe SS atrophy was 66.11 years, compared with 62.71
years in patients with moderate atrophy and 58.29 years
in patients with no atrophy. The linear-fit trendline (Fig-
ure 4) also showed a similar relationship between age
and SS atrophy, depicting a trend toward decreasing occu-
pation ratio regardless of whether there was no tear,
partial-thickness tear, or full-thickness tear (R? =
0.0369). However, the slope of the occupation ratio tended
to be higher for patients with full-thickness tears (R? =
0.0805) versus no tears (R? = 0.0369) and modestly higher
for patients with partial-thickness tears (R? = 0.0454) ver-
sus no tears. No significant association was found between
partial-thickness tears and SS atrophy (articular-sided
tear, P = .61; bursal-sided tear, P = .39; intrasubstance
tear, P = .46; x° test).

A significant association was found between SS atrophy
and female sex (prevalence, 67.6% in women vs 33.5% in
men; P < .001) (Table 3). Female patients also had a higher
prevalence of severe atrophy (10% vs 5% in male patients).
The association was independent of SS tears (SS atrophy
prevalence in the no-tear group: 47.3% in women Vs
22.1% in men; P < .001). Moreover, female patients
exhibited more severe atrophy than male patients, as dem-
onstrated by the linear-fit trendline (female patients with-
out SS tears, RZ = 0.017 vs male patients, R?> = 0.117)
(Figure 5).

All patients with GH joint arthritis exhibited SS atro-
phy (severe, 68%; moderate, 32%; P < .001). In addition,
we observed a significant association between SS atrophy
and hook-shaped acromion (P < .001). SS atrophy was
not associated with AC joint arthritis (P = .14).

A multivariate regression analysis was conducted with
SS atrophy (defined as present if the occupation ratio
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TABLE 3
Prevalence of Supraspinatus Atrophy®

Supraspinatus Atrophy

Variable Normal Moderate Severe Total
Age group, y
50-59 125 (63.5) 64 (32.5) 8 (4) 197
60-69 55 (44) 52 (41.6) 18 (14.4) 125
70-79 14 (23) 31 (50.8) 16 (26.2) 61
>80 1(12.5) 6 (75) 1(12.5) 8
Sex
Male 133 (66.5) 57 (28.5) 10 (5) 200
Female 62 (32.4) 110 (57.6) 19 (10) 191
Tear type
Full thickness 8 (8.8) 52 (57.1) 31 (34) 91
Articular sided 47 (63.5) 25 (33.8) 2 (2.7) 74
Bursal sided 26 (74.3) 9 (25.7) 0 (0) 35
Intrasubstance 13 (59.1) 8 (36.4) 1(4.5) 22
No tear 113 (66.9) 47 (27.8) 9 (5.3) 169
AP tear size, mm
<5 33 (94) 2 (6) 0(0) 35
6-10 25 (96) 1(4) 0(0) 26
11-15 20 (83) 417 0 (0) 24
16-20 12 (19) 41 (66) 9 (15) 62
21-25 3 (7) 25 (57) 16 (36) 44
>25 13 9 (29) 21 (68) 31
Osteoarthritis
GH joint 0 (0) 8 (32) 17 (68) 25
AC joint 53 (36.1) 63 (42.9) 31 (21.1) 147
Acromion morphology
Curved 140 (54.3) 94 (36.4) 24 (9.3) 258
Flat 37 (45.1) 37 (45.1) 8(9.8) 82
Hooked 14 (32.6) 20 (46.5) 9 (20.9) 43
Convex 4 (50) 2 (25) 2 (25) 8

“Data are presented as n (%) unless otherwise indicated. AC, acromioclavicular; AP, anteroposterior; GH, glenohumeral.
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Figure 4. The relationship between supraspinatus atrophy and age in patients with no tear, partial-thickness tear, and full-thickness
tear. Linear-fit trendline and coefficient of determination (R?) are shown for each group.
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Figure 5. The relationship between supraspinatus atrophy and patient age in female and male patients with no-tear. Linear-fit
trendline and coefficient of determination (R?) are shown for each group.

TABLE 4
Results of Logistic Regression for Factors
Associated With SS Atrophy®

Variable B Coefficient OR (95% CI) P
Age >50y 0.057 1.059 (1.023-1.094) <.001
Female sex 1.437 4.208 (2.531-6.997) <.001
Articular tear 0.732 2.081 (1.109-3.908) .053
Intrasubstance tear —-0.538 0.584 (0.233-1.461) .250
Bursal-sided tear 0.142 1.153 (0.413-3.217) .786
Full-thickness tear 2.932 18.781 (7.912-44.581) <.001
AC joint arthritis 0.404 1.499 (0.870-2.580)  .145
Hook-shaped acromion 1.163 3.200 (1.376-7.441)  .007
Flat acromion 0.774 2.168 (1.166-4.032)  .054
AP tear size, mm
<5 0.016 0.547 (0.231-0.836)  .450
6-10 0.413 0.890 (0.578-1.152)  .324
11-15 1.213 1.521 (1.013-2.121)  .145
16-20 1.823 4.153 (2.458-6.813) <.001
21-25 2.193 5.130 (3.652-7.813) <.001
>25 4.532 8.582 (5.312-11.862) <.001

9The logistic regression model was statistically significant (x* =
167.1; P < .001; R? = 0.46). Post hoc power analysis reported
a power of 0.942. Overall model fit: x> = 0.4637; P < .001; RZ =
0.2133. Bold P values indicate statistical significance (P < .05).
AC, acromioclavicular; AP, anteroposterior; OR, odds ratio; SS,
supraspinatus.

was <0.6) as the dependent variable. A negative outcome
was considered to be the presence of atrophy. We
could not perform regression analysis with GH joint arthri-
tis as an independent variable due to multicollinearity.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Grade 0 Normal Grade =2

Grade 1 Fatty Streaks

m Atrophy m No Atrophy

Figure 6. The relationship between supraspinatus atrophy
and fatty infiltration in the no-tear group (n = 169).

Table 4 shows the results of the regression analysis for
each independent and dependent variable tested. Age
>50 years (OR, 1.059; P < .001), female sex (OR, 4.208;
P < .001), full-thickness SS tear (OR, 18.781; P < .001),
hook-shaped acromion (OR, 3.200; P = .007), and an AP
tear size of >15 mm (P < .001) were independently and sig-
nificantly associated with SS atrophy.

To elucidate the relationship between fatty infiltration
and atrophy irrespective of SS tear, a subgroup analysis
was conducted on the 169 patients in the no-tear group
(Figure 6). In this subgroup, the prevalence of SS atrophy
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TABLE 5
Results of Subgroup Analysis in the No-tear Group®
Variable B Coefficient OR (95% CI) P
Age, y -0.371 0.111 (-0.591 to —0.152) .001
Sex, Female -5.437 1.686 (-8.767 to —2.108) .002
Hook-shaped -3.864 1.838 (—7.493 to —0.235) .037
acromion
AC joint arthritis -3.018 1.948 (—6.865 to 0.829) 123
Flat acromion —4.045 3.058 (-10.080 to 1.994) .188

2Qverall model fit: x* = 28.15; P < .001: R? = 0.2133; post hoc
power = 0.891. Bold P values indicate statistical significance
(P < .05). AC, acromioclavicular; OR, odds ratio.

increased with increasing fatty infiltration grade—15.2%
of patients with grade 0, 95.8% of patients with grade 1,
and 100% with grade 2 fatty infiltration had SS atrophy.
Multivariate analysis in this subgroup showed that age
(OR, 0.011; P = .001), female sex (OR, 1.686; P = .002),
and hook-shaped acromion (OR, 1.838; P = .037) were inde-
pendently and significantly associated with SS atrophy.
Table 5 summarizes the results of the logistic regression
analysis for this subgroup.

DISCUSSION

The overall prevalence of SS atrophy was 50.1% and the
prevalence of substantial fatty infiltration (Goutallier
grade >2) was 27.4% in our study cohort of patients >50
years old with shoulder pain. The prevalence of moderate
and severe SS atrophy was 39.1% and 11%, respectively.

Melis et al?” used the positive tangent sign to measure
SS atrophy and reported a 13.9% prevalence of SS atrophy
and 34% of fatty infiltration in patients with rotator cuff
tears. The tangent sign** is widely used to assess SS atro-
phy and allows for quick qualitative assessment. Lim
et al?® concluded that the tangent sign distinguishes mild
from severe atrophy, but it does not predict moderate atro-
phy, as we were able to do with the occupation ratio. Barry
et al* reported an estimated prevalence of atrophy of 36.1%
in groups without tears and 77.6% in groups with complete
(full-thickness tears). Our findings suggest a high preva-
lence of atrophy among patients >50 years old without
massive or retracted rotator cuff tears in contrast with
these previously reported prevalence rates.

Multivariate analysis revealed that age, sex, tear type,
AP size, and hooked acromion were independently associ-
ated with SS atrophy, regardless of the degree of cuff tear-
ing. All patients with GH joint arthritis had SS atrophy.
Older women with full-thickness tears and hooked acro-
mion were more likely to show SS atrophy. The presence
of partial-thickness tears and AC joint arthritis did not
predict atrophy in partial rotator cuff tears.

In contrast to the findings of Barry et al,* we observed
that full-thickness tears without retraction were associ-
ated with SS atrophy when compared with groups without
tears. While Barry et al reported that SS tears—including
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full-thickness tears—did not predict muscle atrophy, they
found a significant association between tear severity and
fatty infiltration. Rulewicz et al®® reported a strong corre-
lation between SS atrophy and tear size, in agreement
with our findings.

We evaluated the effect of aging on atrophic changes in
patients without rotator cuff tears. The prevalence of mus-
cle atrophy increased with age in patients without rotator
cuff tears. This finding is supported by previous muscle
studies demonstrating that the aging process can result
in a loss of muscle mass with subsequent replacement
with fat and connective tissue 2132

We could not confirm our hypothesis that fatty infiltra-
tion and atrophy are 2 separate and independent pathologic
processes resulting from tears in the SS. Multivariate
regression analysis suggested that SS atrophy and fatty
infiltration are associated phenomena after accounting for
other independent variables—including age, sex, and tear
characteristics. The cause of fatty infiltration and rotator
cuff atrophy is complex and not completely elucidated.
Both mechanical unloading and denervation, likely play
a role in the development of muscle atrophy and fatty infil-
tration.'® At a tissue level, full-thickness tears can result in
retraction and the development of fatty infiltration via irre-
versible architectural changes in the musculature. The SS
becomes more medialized after a severe tear and retraction.
As a result, the suprascapular nerve is subjected to
increased tension as it passes through the suprascapular
notch, leading to denervation.!

We observed that hook-shaped acromion is also associ-
ated with the development of atrophy. This could be due
to a higher association of hooked acromion with full-
thickness tears. Andrade et al? in their meta-analysis con-
cluded that a larger critical shoulder angle,?® higher acro-
mion index,?! lower lateral acromion angles,® and a hook-
shaped acromion® are significantly associated with degen-
erative full-thickness rotator cuff tears.

Gladstone et al'* and Gerber et al'? reported that suc-
cessful repair did not lead to improvement or reversal of
muscle degeneration and a failed repair resulted in signif-
icantly more progression. Melis et al?’ suggested poorer
outcome with rotator cuff repair with SS atrophy and sug-
gested repair should be performed before the appearance of
fatty infiltration (Goutallier grade >2) and atrophy (positive
tangent sign)—especially when the tear involves multiple
tendons. Age-related muscle atrophy may explain the higher
failure rates observed in rotator cuff repair with increasing
age. Hence, nonoperative approaches should be considered
for patients exhibiting these irreversible changes.

Strengths and Limitations

Our study had the following strengths: (1) we selected
patients >50 years old without massive and retracted tears,
which would bias the data toward a higher prevalence rate;
(2) MRI was performed at a single facility using a 3-T mag-
net, which has a better signal-to-noise ratio compared with
1.5-T and is of higher quality; and (3) the relationship
between multiple factors was evaluated using multivariate
modeling. The relationship between fatty infiltration and
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rotator cuff atrophy as well as the radiological factors that
influence this process may assist orthopaedic surgeons in
improving and providing patients with better prognosis
information. The study also aids in understanding the var-
ious factors associated with the atrophy of the SS muscle,
which in turn may help in predicting the failure rates.

Our study had several limitations—including its retro-
spective cross-sectional nature and its incapability to
establish temporal relationships between variables. The
study does not represent a prevalence of all patients >50
years old, but those with shoulder pain.

CONCLUSION

This study identified significant associations between SS
atrophy and older age, female sex, full-thickness tear with-
out retraction, an AP size of >15 mm, and hook-shaped
acromion. Notably, partial-thickness tears did not show
a significant association with atrophy. Among patients
without rotator cuff tears, atrophy increased with age
and female sex independently.
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