l Feature Article

MRI Study of Associated Shoulder
Pathology in Patients With Full-thickness

Subscapularis Tendon Tears

XINNING LI, MD; JONATHAN FALLON, DO; NATALIE EGGE, MD; EMILY J. CURRY, BA; KETAN PATEL, MD;

BRETT D. OWENS, MD; BRIAN D. BUSCONI, MD

Full article available online at Healio.com/Orthopedics. Search: 20121217-17

Subscapularis tendon tears are a well-established cause of shoulder pain. The objective
of the current study was to evaluate the associated shoulder pathology in patients with
full-thickness subscapularis tendon tears using magnetic resonance imaging. Forty-seven
magnetic resonance imaging studies taken between 2008 and 2009 with a diagnosis of
full-thickness subscapularis tendon tears were reviewed. The size of the subscapularis ten-
don tear, amount of muscle volume loss, Goutallier grade, biceps tendon pathology, cora-
cohumeral distance, and associated rotator cuff tears were recorded. Statistical analysis
was performed. Patients 55 years and older vs those 54 years and younger had an average
subscapularis tear size of 35 vs 19 mm, an average Goutallier grade of 2.7 vs 0.8, and a
total muscle volume loss of 25% vs 5%, respectively. Patients with a dislocated vs nor-
mal biceps tendons had an average subscapularis tear size of 37 vs 23 mm, an average
Goutallier grade of 3 vs 0.9, and a total muscle volume loss of 28% vs 7%, respectively.
Patients with vs without concomitant rotator cuff tears had an average subscapularis tear
size of 32 vs 17 mm, an average Goutallier grade of 2.3 vs 0.6, and a total muscle volume
loss of 21% vs 3%, respectively. Overall average coracohumeral distance measured in the
axial plane was 10.84.6 mm. Average coracachumeral distance was 14.8 vs 8.1 mm in
patients with a Goutallier grade of 0 vs 3 or 4, resepectively, and 13.6 vs 8.5 mm in patients
with no rotator cuff tear vs those with a supra- and infraspinatus tear, respectively.

Increased age, dislocated biceps tendons, and concomitant rotator cuff tears in patients
with full-thickness subscapularis tendon tears are associated with larger subscapularis
tendon tear size, higher Goutallier grades, and increased subscapularis muscle volume
loss. Decreased coracohumeral distance is associated with a higher Goutallier grade
and rotator cuff tears.
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Figure: Axial (A) and parasagittal (B) magnetic
resonance images showing measurement of cora-
cohumeral distance. The total coracohumeral dis-
tance is the sum of the axial and sagittal distance.
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ubscapularis tendon tears are a well-

established cause of shoulder pain

that have only recently received at-
tention in the literature. Initially thought
to be a rare entity, recent studies have
noted an incidence rate as high as 27% for
either partial- or full-thickness subscapu-
laris tendon tears in patients who had un-
dergone arthroscopic treatment.! Up to
35% of patients with rotator cuff pathol-
ogy present with concomitant disruptions
in the subscapularis tendon.! Tear patterns
have been described in the acute setting,
as well as with chronic, degenerative pa-
thology. Full-thickness tears typically oc-
cur in combination with other rotator cuff
tears, and an isolated complete tear of the
subscapularis tendon is uncommon.>*
Through cadaveric dissections, Sakurai
et al> demonstrated degenerative changes
evident in the subscapularis tendon, not-
ing predominantly superior and partial-
thickness tearing of the tendon. Gerber
and Krushell* also noted the coincidence
of biceps subluxation and subscapularis
tendon tears while operating on supraspi-
natus tendon pathology. The combination
of subscapularis and supraspinatus tendon
tears, along with a diseased long head of
the biceps, suggests a larger biologic pa-
thology than isolated attritional changes
within the tendon.

In 1994, Goutallier et al® introduced the
idea of a predictable pattern of pathology
in the supraspinatus musculotendinous
unit associated with full-thickness tendon
tears. A classification was described and
subsequently correlated with surgical out-
comes, chronicity, and progression of ro-
tator cuff pathology. Although the patho-
logic changes described were originally
in the supraspinatus tendon, subsequent
discussion of subscapularis and infra-
spinatus pathology have been based on
the assumption of similar biologic mani-
festations.> The subscapularis muscle
is structurally and functionally isolated
from the rest of the rotator cuff muscles.
It has a unique infrastructure comprising
4 musculotendinous units, with only the
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Figure 1: T1-weighted parasagittal magnetic resonance image (MRI) showing fat atrophy of the subscapu-
laris musculotendinous unit (arrow) (A). Axial T2-weighted MRI showing a full-thickness subscapularis ten-
don tear (arrow) (B). T2-weighted MRI showing a subscapularis tear with dislocation of the biceps tendon
(arrow) (C).

proximal one-third of the common ten-
don being intra-articular. Recent attempts
have been made to correlate radiologic
findings to subscapularis pathology (eg,
cyst formation, biceps tendon) in the ra-
diology literature’®; however, no studies
have demonstrated a predictable pattern
of structural changes within the subscapu-
laris muscle—tendon unit in patients with
full-thickness subscapularis tendon tears
and associated pathology in the shoulder.

This study was designed as a retrospec-
tive observational study of the pathological
changes in shoulders with full-thickness
subscapularis tendon tears as detected by
magnetic resonance imaging (MRI). The
authors hypothesized that a unique and
predictable pattern of structural changes
occurs within the muscle of the subscap-
ularis secondary to the disruption of the
musculotendinous unit, similar to results
reported with the supraspinatus tendon.®
Furthermore, the authors hypothesized that
associated pathology (ie, biceps tendon,
coracohumeral distance, rotator cuff tears)
in shoulder joints with subscapularis tears
occurs in a predictable and progressive pat-
tern that can also be correlated with and
dependent on age and sex.

MATERIALS AND METHODS

A database of MRI scans from Shields
Health Care Group was searched for full-
thickness subscapularis tendon tears. The
search parameters included the term sub-
scapularis within the impression of the of-

ficial report and a scan date between June
2008 and June 2009. Inclusion criteria for
this study were the presence of a full-thick-
ness subscapularis tendon tear detectable
by MRI and confirmed by the musculo-
skeletal radiologist (K.P.); a complete se-
ries of T1- and T2-weighted axial, coronal,
and parasagittal images; and limited or no
motion artifact (Figure 1). All MRI inter-
pretations and measurements were made
by the consensus of a fellowship-trained
musculoskeletal radiologist (K.P.) and an
orthopedic sports medicine attending phy-
sician (J.E.,, X.L.).

Magnetic imagining is
performed with a 1.5-T system (Espree;
Siemens Medical Solutions, Erlangen,
Germany). A flexible wraparound receive-
only surface coil was used. Sequences
included axial gradient echo, axial, coro-
nal oblique proton-density fat-saturated,
coronal oblique T2-weighted, sagittal
oblique T1-weighted, and sagittal oblique
proton-density fat-saturated images. All
sequences were available for image analy-
sis. Subscapularis tears were evaluated
on sagittal and axial proton-density fat-
saturated images. Sagittal T1-weighted
images were used for evaluation of mus-
cle volume and fatty infiltration.

Initial measurements included the length
of the tendon tear on axial and parasagittal
images, which were added together for the
total tear size. The number of quadrants in-
volved and the Goutallier grades were then
determined via T1-weighted parasagittal

resonance
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Table 1
Demographics of Patients With Full-thickness Subscapularis Tendon Tears and Associated Pathology
Average %
Patient Tear Size, Subscapularis  Quadrant Goutallier Subscapularis Muscle RTC
Variable Age, y mm Tear Size, mm Rating Grade Volume Loss Tears
Age, y
>55 (n=22) = 35 2.95 2.7 25
<54 (n=25) - 19 1.92 0.8 5
P - <.001 <.001 <.001 <.001
Biceps tendon location?
Normal (n=16) 45 23 3 9
Dislocated (n=13) 66 37 0.9 28
P <.05 <.05 <.05 <.05
Sex
Male (n=31) 52 27.2 2.4 1.4 23
Female (n=16) 59 25.2 2.5 2.2 27
P .14 .62 .61 .048 A2
Concomitant RTC tears
Yes (n=30) 32 2.3 21 -
No (n=17) 17 0.6 3 -
P <.05 <.05 <.05 =
Goutallier grade
=3 (n=10) 68 37.5 - 100
<2 (n=37) 50 23.4 - 54
P <.05 <.05 = <.05
Subscapularis muscle volume
lossP
>20% (n=13) 68 40 3.2 - 100
0% (n=20) 41 16 0.5 - 30
P <.05 <.05 <.05 = <.05
Abbreviations: RTC, rotator cuff tear; vol, volume.
3Patients with a subluxated biceps tendon were excluded from data analysis.
bPatients whose total muscle volume loss was not =20% or 0% were excluded from data analysis.

images. Associated biceps tendon pathol-
ogy was recorded, along with concomitant
rotator cuff tears (supra- and infraspinatus
tendon tears). Coracohumeral distance was
analyzed using axial and parasagittal im-
ages. All data were statistically analyzed
with the Student’s ¢ test according to age,
sex, and associated pathology.

This study was approved by and per-
formed in compliance with the institu-
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tional review board at the University of
Massachusetts Medical School and the
Shields Health Care Group prior to com-
mencement of patient and data compilation.

RESULTS

A total of 47 patients (31 men and
16 women) with a mean age of 52 years
(range, 16-82 years) were included in the
study. Patients 55 years or older (n=22)

vs those 54 years or younger (n=25) had
an average axial tear size of 35 vs 19 mm,
an average Goutallier grade of 2.7 vs 0.8,
and a total muscle volume loss of 25% vs
5%, respectively (all P’s<<.001). Patients
45 years or younger (n=10) had no con-
comitant rotator cuff tears and no frank
dislocation of the long head of the biceps
tendon. Patients with a dislocated (n=13)
vs normal (n=16) biceps tendon had an
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average subscapularis tear size of 37 vs 23
mm, a total muscle volume loss of 28% vs
9%, an average Goutallier grade of 3 vs
0.9, and an average age of 66 vs 45 years,
respectively (all P<<.05). Patients with
concomitant rotator cuff tears (n=30) vs
no rotator cuff tears (n=17) had an av-
erage subscapularis tear size of 32 vs 17
mm, an average Goutallier grade of 2.3
vs 0.6, and a total muscle volume loss of
21% vs 3%, respectively (all P<<.05).

Patients with a Goutallier grade of 3 or
higher (n=10) had an average age of 68
years, an average subscapularis tear size of
37.5 mm, and a concomitant tear of the ro-
tator cuff muscle. Patients with a Goutallier
grade lower than 2 (n=37) had an average
age of 50 years and an average subscapu-
laris tear size of 23.4 mm, and 54% had
concomitant rotator cuff tears. Patients who
had a more than 20% loss in subscapularis
muscle volume (n=13) had an average age
of 68 years, an average subscapularis tear
size of 40 mm, and an average Goutallier
grade of 3.2, and all had associated rota-
tor cuff tears. Patients who had a 0% total
muscle volume loss (n=20) had an average
age of 41 years, an average subscapularis
tear size of 16 mm, and an average Goutal-
lier grade of 0.5, and 30% had concomitant
rotator cuff tears (Table 1).

The axial, oblique sagittal, and total
coracohumeral distance measurements
(Figure 2) were analyzed using the fol-
lowing criteria: coracohumeral ligament
pathology, Goutallier grade, supra- and
infraspinatus status, and biceps tendon pa-
thology (Table 2). Results are expressed
in axial, sagittal, and total coracohumeral
distance. In axial distance, patients with a
Goutallier grade of 2 (average tear size,
10.2+2.80 mm) or 4 (average tear size,
7.50%=3.73 mm) had a significantly re-
duced coracohumeral distance compared
with those with a grade of 0 (average tear
size, 16.2+6.22 mm) (P<<.05). Patients
with both infraspinatus and supraspinatius
tears (average tear size, 8.50*2.55 mm)
had a significantly reduced coracohumer-
al distance compared with patients with
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no tear (average tear size, 13.62*5.12
mm) (P<<.05). The presence of biceps
tendinosis (average tear size, 9.59+3.22
mm) was associated with reduced cora-
cohumeral distance compared with that
of normal patients with normal pathol-
ogy (average tear size, 16.20%=10.56 mm)
(P<.05). Biceps tendon absence (aver-
age tear size, 7.27%2.15 mm) was also
associated with reduced coracohumeral
distance compared with patients with
normal biceps tendon pathology (aver-
age tear size, 15.579 mm) (P<<.05). A
total of 46 patients were measured for the
coracohumeral distance, with 1 patient ex-
cluded due to coracoid hypoplasia and a
significant increase in the coracohumeral
distance when compared with the overall
population.

All data comparing sex were analyzed
(Table 1). Of significance, the average
Goutallier grade was higher in women
(2.2) vs men (1.4) (P<.05). However,
the average tear size, quadrant rating, and
percent of total muscle volume loss were
similar. Furthermore, patients who had
both supra- and infraspinatus tears (n=17)
had an average age of 65 years, an aver-
age subscapularis tear size of 31.7 mm,
an average Goutallier grade of 2.27, and a
total muscle volume loss of 21%. Patients
who had no rotator cuff tears (n=17) had
an average subscapularis tear size of 17.3
mm, an average Goutallier grade of 0.58,
and a total muscle volume loss of 3%.

DISCUSSION

Arising from the medial two-thirds of
the anterior scapula, the subscapularis is
the largest and most powerful rotator cuff
muscle. As it courses laterally beneath the
coracoid, the 4 tendons merge to form a
flattened tendon, which inserts on the less-
er tuberosity of the humerus. The inferior
one-third of the subscapularis has a mus-
cular attachment on the anterior surface
of the humeral metaphysis. Superiorly,
the subscapularis tendon fibers contrib-
ute to the rotator interval and transverse
the humeral ligament by interdigitating
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Figure 2: Axial (A) and parasagittal (B) magnetic
resonance images showing measurement of cora-
cohumeral distance. The total coracohumeral dis-
tance is the sum of the axial and sagittal distance.

with fibers of the supraspinatus tendon.’
Subscapularis tendon fibers also combine
with the coracohumeral and superior gle-
nohumeral ligaments as they insert on
the lesser tuberosity, forming a reflection
pulley or ligamentous sling that works to
stabilize the long head of the biceps ten-
don.” Consequently, tears of the superior
subscapularis tendon may lead to disloca-
tion or subluxation of the long head of the
biceps. The footprint of the subscapularis
tendon is reported as being an average of
2.5 cm superior to inferior, with the wid-
est and strongest portion on the superior
aspect.'? The subscapularis muscle’s pri-
mary function is internal rotation of the
shoulder; however, it has an important
contribution to glenohumeral joint stabil-
ity, especially in preventing anterior in-
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Table 2

Coracohumeral Distance Measured in Axial, Sagittal, and

Total Distance and Associated Pathology

Average, mm

Measurement Criteria P]:t(:;er(::s CH Axial CH Sag Total P
All patients 46 10.81 12.18 23 N/A
Goutallier grade
0 9 14.82 16.2 31.02  Control
1 15 10.73 12.2 22.93 >.05
2 12 10.2 11.76 21.96 <.05*
3 (n=2)+4 (n=8) 10 8.06 9.05 17.11 <.05*
Rotator cuff tear
None 16 13.62 14.71 28.32  Control
Supraspinatus only 13 10.39 11.78 22.18 >.05
Supraspinatus and 17 8.5 10.11 18.61 <.05*
infraspinatus
Biceps pathology
(groove)
Normal or slight 12 14.62 15.64 30.26  Control
fluid
Tendinosis 19 9.59 11.42 21.01 <.05*
Interstitial tear 11 10.06 11.32 21.38 <.05*
Complete tear 4 7.27 7.8 15.08 <.05*
Biceps pathology
(intra-articular)
Normal 3 15.57 16.3 31.87  Control
Tendinosis 18 10.64 12.25 25.48 >.05
Intersitial tear 19 11.34 12.76 24.1 >.05
Complete tear 6 7.27 8.1 15.37 <.05*
Biceps tendon location
Normal 16 13.46 14.56 28.01 Control
Subluxed 17 8.95 10.62 19.57 <.05*
Intra-articular 4 12.68 14 26.68 >.05
Intra-substance 1 8.5 9.4 17.9 N/A
Extra-tendinous 5 10.24 12.08 22.32 >.05
Absent 3 6.5 7.07 13.57 <.05*
CH ligament pathology
Normal 17 13.41 14.79 28.2 Control
Not visualized 2 9.6 11.4 21 >.05
Ligament tear 13 8.23 9.48 17.71 <.05*
Ligament 14 10.61 12.01 22.62 >.05
hypertrophy

*P<.05

Abbreviations: CH, coracohumeral; N/A, not applicable; sag, sagittal.
2One patient was excluded due to coracoid dysplasia, so n=46.
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stability.''> The bulk of the muscle has
a buttressing effect that helps prevent an-
terior dislocation, and it actively resists
infraspinatus and deltoid forces during
external rotation and abduction.”

The incidence of subscapularis tendon
tears varies widely in the literature de-
pending on the type of study. Autopsy and
cadaver studies have shown an incidence
of subscapularis tears between 3.5% and
20.8%.° Using retrospective MRI evalu-
ation of 2167 patients, Li et al'? identi-
fied subscapularis tendon tears in 2% of
patients with rotator cuff tears. However,
recent arthroscopic studies have reported
an incidence between 27% and 43% of
either partial- or full-thickness subscapu-
laris tendon tears.!*!> In general, isolated
tears of the subscapularis are rare and re-
lated to trauma, whereas patients with de-
generative rotator cuff disease often have
subscapularis tendon tears in conjunction
with other tendon tears.>!6

Instability of the long head of the bi-
ceps tendon is also commonly associated
with subscapularis tears. Dislocation or
subluxation of the long head of the biceps
tendon in patients with isolated subscapu-
laris lesions has been described by Ger-
ber et al* and Maier et al.!” Deutsch et al?
evaluated 350 surgically repaired rotator
cuff tears. Of these, 14 primarily involved
the subscapularis tendon, and half of these
shoulders had rupture, dislocation, or sub-
luxation of the biceps tendon.? In the cur-
rent study, patients with dislocated biceps
tendons had a significantly larger subscap-
ularis tear size (37 vs 23 mm, respectively),
greater total muscle volume loss (28% vs
9%, respectively), higher Goutallier grades
(3 vs 0.9, respectively), and older age (66
vs 49 years, respectively) compared with
patients with normal biceps tendons. Thus,
the status of the biceps tendon in the groove
can help predict subscapularis tear size and
muscle atrophy of the subscapularis mus-
clotendinous unit.

Muscle or tendon tears can lead to irre-
versible fatty infiltration of the muscle bel-
ly, which is an important prognostic factor
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in the functional outcome of rotator cuff
repair.'® Goutallier et al® described a clas-
sification scheme to quantify the amount
of fatty infiltration of the supraspinatus
muscle. Fat-to-muscle ratio is determined
using computed tomography and is con-
verted into a percentage that is classified
from a grade of 0 (normal muscle) to 4
(Iess muscle than fat). A Goutallier grade
of 2 (more muscle than fat) or higher is
associated with permanent muscle func-
tion loss, even after repair, and is associ-
ated with secondary tears.'> Although the
Goutallier grade was originally applied to
computed tomography scans, several au-
thors have reported using MRI to detect
muscle volume and fatty infiltration in su-
praspinatus muscle. '8

The current authors classified the
subscapularis muscle on MRI using the
Goutallier grade. They found that pa-
tients older than 55 years had an inter-
mediate to severe degree of fatty infiltra-
tion, with an average Goutallier grade
of 2.7. Patients younger than 45 years
who presented with a full-thickness sub-
scapularis tear had an average Goutallier
grade of 0.8, indicating that the degree
of fatty infiltration was minimal. This
difference could be related to mecha-
nism of injury and chronicity of symp-
toms. Subscapularis tears in the younger
population were likely acute injuries,
thus resulting in minimum atrophy and
fatty infiltration in the muscle itself.
Similarly, in a study of 1688 cases of
rotator cuff repair, Melis et al'® found
that older patients had more severe fatty
infiltration. In addition, the Melis et al'’
study supports the current study’s finding
that fatty infiltration occurred faster and
was more severe with a larger tear size.
Furthermore, Sheibel et al?' reported
significant subscapularis muscle atrophy
with fatty infiltration and clinical signs of
subscapularis muscle dysfunction after
open subscapularis tenotomy and repair
compared with arthroscopic repair. This
effect may be due to the retraction and
muscle damage after open surgery.
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Subscapularis tendon tears usually
occur in older patients, with the major-
ity of studies reporting a mean age of
51 years or older.>* Patients as young as
18 years have been reported, with many
younger patients sustaining their injuries
during sporting activities.” In the current
study, patients older than 55 years had
significantly increased subscapularis ten-
don tear size, more muscle volume loss,
and a higher Goutallier grade. Average
tear sizes in patients older than 55 years
and younger than 45 years were 35 vs 19
mm, respectively, and total muscle vol-
ume loss was 25% vs 5%, respectively.
Associated rotator cuff and biceps ten-
don pathology was also related to larger
subscapularis tear size, higher Goutallier
grade, and increased subscapularis muscle
loss. Patients with concomitant rotator
cuff tears vs no cuff tears had an average
subscapularis tear size of 32 vs 17 mm,
an average Goutallier grade of 2.3 vs 0.6,
and a total muscle volume loss of 21%
vs 3%, respectively. Bennett'® described
the evolution of subscapularis tears from
partial- to full-thickness tears with associ-
ated rotator cuff pathology, such as double
and triple tendon tears. The increased tear
sizes and greater total muscle volume loss
in the older population may be attributed
in part to associated rotator cuff pathology
and increased fatty infiltration. Because
subscapularis muscle dysfunction occurs
over time with progression of tear size and
atrophy, it causes a disruption in shoulder
dynamics, which may increase workload
of the other rotator cuff muscle-tendon
units. This may explain the association
between the larger subscapularis tear sizes
and supra- or infraspinatus tears.

A significant association exists between
subscapularis tears and reduced coraco-
humeral distance, also known as subcora-
coid impingement or stenosis.?” Richards
et al'” reported the coracohumeral dis-
tance to be significantly decreased to 5.0
mm in patients with subscapularis tendon
tears requiring arthroscopic subscapularis
tendon repair compared with a coracohu-

SUBSCAPULARIS TENDON TEARS | LI ET AL

meral distance of 10 mm in patients with
no subscapularis pathology. Subscapularis
tears may be associated with subcoracoid
stenosis due to the increased load on the
posterior aspect of the tendon as it stretches
across the prominent coracoid.'” However,
other studies suggest that reduced cora-
cohumeral distance seen in subscapularis
tears is due to fatty infiltration and is not
a causative factor in subscapularis tears.
Other shoulder pathology, such as rotator
cuff tears and biceps tendon abnormalities,
have been shown to be associated with re-
duced coracohumeral distance.* Several
authors have reported a significant decrease
in coracohumeral distance with rotator cuff
tears, either involving the antersuperior
portion or massive tears. %2224

In the current study, coracohumeral
distance was significantly reduced in pa-
tients with supra- and infraspinatus tendon
tears compared with patients with no tears
(average size, 8.5 vs 13.6 mm, respec-
tively). However, in patients with only
a supraspinatus tear, the coracohumeral
distance was reduced but did not trend to-
ward statistical significance. Furthermore,
patients with a higher Goutallier grade (3
or 4) had a significantly reduced coraco-
humeral distance compared with patients
with a Goutallier grade of 0. When evalu-
ating biceps pathology and coracohumer-
al distance, the current authors found that
tendinosis and interstitial and complete
tears at the groove were associated with
a significantly reduced coracohumeral
distance. However, only complete tears of
the biceps tendon in the intra-articular re-
gion were associated with decreased cora-
cohumeral distance.

These data further support the hypoth-
esis that the close proximity of the cora-
coid to the biceps tendon (subcoracoid
stenosis) causes rubbing of the biceps
tendon in the groove, which ultimately
leads to microtrauma and tear, and thus re-
duced capacity of tensile load and further
pathology. This study also evaluated the
coracohumeral distance on oblique sagit-
tal MRI and found a correlation between
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decreased coracohumeral distance and
higher Goutallier grade, rotator cuff tears,
and biceps tendon pathology. Thus, it is
important to evaluate coracohumeral dis-
tance in both the axial and sagittal views
in patients presenting with subscapularis
tears, especially if surgical intervention is
planned. If subscapularis tendon repair is
performed, then coracoplasty should be
considered in patients with subcoracoid
stenosis, especially in older patients with
degenerative tears. Subcoracoid impinge-
ment has been defined in the literature as
a coracohumeral distance less than 5 to
6 mm, and in the current study a cora-
cohumeral distance less than 8.5 mm in
the axial image and less than 10 mm in
the oblique sagittal image was associated
with rotator interval pathology.

When comparing sex, average sub-
scapularis tear size, quadrant rating, and
percentage of total muscle volume loss
are similar in the current study. However,
women tended to have a higher Goutallier
grade within the subscapularis musculoten-
dious unit when the tendon was torn. Few
data have been reported in the literature
regarding sex differences and the degree
of fatty infiltration after rotator cuff tears.
In a study examining the natural progres-
sion of fatty infiltration in the infraspinatus
after rotator cuff tears, no association was
found between sex and the progression of
fatty infiltration.?> However, Giaroli et al*®
reported that, on average, women had a
coracohumeral distance 3 mm smaller than
men, which was statistically significant.

CONCLUSION

Increasing age, dislocated biceps ten-
don, and concomitant rotator cuff tears in
patients with full-thickness subscapularis
tendon tears are associated with larger
subscapularis tendon tear size, higher
Goutallier grade, and increased subscapu-
laris muscle volume loss. In terms of sex,
average subscapularis tear size, quadrant
rating, and percentage of total muscle vol-
ume loss are similar; however, women
tend to have a higher Goutallier grade
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within the subscapularis musculotendious
unit when the tendon is torn. Reduced
coracohumeral distance is associated with
higher Goutallier grade,” rotator cuff
tears (supra and infraspinatus), biceps ten-
don pathology at the groove, and tear of
the coracohumeral ligament. @
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