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OZET

Amag: Yapilan calismalarda skapular morfolojinin supraspinatus yirtiklariile iliskili oldugu gosterilmistir. Ancak subskapularis yirtiklariile skapular morfoloji arasindaki
iliski tartismalhidir. Bu calismanin amaci supraspinatus yirtigina eslik eden subskapularis yirtiginin skapular morfoloji ile iliskili olup olmadigini arastirmaktir.
Geregler ve Yontem: 2016-2020 yillari arasinda ortopedi ve travmatoloji klinigimizde rotator manset yirtigi nedeniyle yapilan 679 omuz artroskopisi ameliyatinin
kayitlari ve gériintiilemeleri retrospektif olarak analiz edildi. izole tam kat supraspinatus yirtigi olan 162 hasta ve supraspinatus yirtigina eslik eden subskapularis
yirtigi olan 83 hasta calismaya dahil edildi. Hastalarin kritik omuz agisi (CSA), glenoid versiyonu (GV), glenoid inklinasyonu (Gl) ve kritik korakoid proses agisi (CCPA)
olculda.

Bulgular: izole supraspinatus yirtigi olan hasta grubunda ve supraspinatus yirtigina eslik eden subskapularis yirtigi olan grupta; ortalama yas sirasiyla 53.8+8.9 ve
61.1+8.4 idi ve anlaml bir fark vardi (P<0.001); ortalama CSA degerleri 36.9°+4. 25° ve 35.6°+5.1°, (P=0.32); Gl ortalama degerleri sirasiyla 7.72°+5.4° ve 8.4°+5.3°,
(P=0.51); GV ortalama degerleri sirasiyla 2.1°+4,5° ve 2.5°+4.7°, (P=0.85); CCPA ortalama degerleri sirasiyla 21.4°+4.5° ve 22.3°+£4.9°, (P=0.73). Cinsiyet acisindan gruplar
arasinda anlaml bir fark yoktu (P=0.59). Olciilen acilar, yas ve cinsiyet kriterleri kullanilarak yapilan lojistik regresyon analizinde, ileri yasin diger parametrelerden
bagimsiz olarak supraspinatus yirtigina eslik eden subskapularis yirtigi Gizerinde etkili oldugu gérildi (P < 0.001 OR:1.09).

Sonug: izole supraspinatus yirtigi ile supraspinatus yirtigina eslik eden subskapularis yirtigr arasinda skapular morfolojiye iliskin radyolojik parametreler agisindan
anlamli bir fark olmadigi gérulmektedir. Supraspinatus yirtigina eslik eden subskapularis yirtiginda yas en 6nemli faktor olarak gériinmektedir. Supraspinatus yirtigi
olan hastalarda yasin bir birim (yil olarak) artmasi, subskapular yirtik olasiligini 1,09 kat artirmaktadir.

Anahtar Kelimeler: Subskapularis, supraspinatus, skapular morfoloji

ABSTRACT

Aim: In previous studies it has been shown that scapular morphology is associated with supraspinatus tears. However, the relationship between subscapularis tears
and scapular morphology is controversial. The aim of this study is to investigate whether or not subscapularis tear accompying supraspinatus tear is related to
scapular morphology.

Materials and Method: Records and imaging of 679 shoulder arthroscopy surgeries performed for rotator cuff tear in our orthopedics and traumatology clinic between
2016 and 2020 were retrospectively analyzed. 162 patients with isolated full-thickness supraspinatus tear and 83 patients with subscapularis tear accompanying
supraspinatus tear were included in the study. The critical shoulder angle (CSA), glenoid version (GV), glenoid inclination (Gl) and critical coracoid process angle
(CCPA) of the patients were measured.

Results: In the patient group with isolated supraspinatus tear and in the group with subscapularis tear accompanying supraspinatus tear; The mean age was 53.8+8.9
and 61.1+8.4 respectively, and there was a significant difference (P<0.001); the mean CSA values were 36.9°+4.25° and 35.6°t5.1°respectively, (P=0.32); Gl mean
values were 7.72°+5.4° and 8.4°t5.3°respectively, (P=0.51); GV mean values were 2.1°+4,5° and 2.5°+4.7° respectively,(P = 0.85); mean CCPA values were 21.4°+4.5°
and 22.3°+4.9°respectively, (P=0.73). There was no significant difference between the groups in terms of gender (P=0.59). In the logistic regression analysis performed
by using criteria of the measured angles, age and gender, it was observed that advanced age had an effect on the subscapularis tear accompanying the supraspinatus
tear, independent of the other parameters (P < 0.001 OR:1.09).

Conclusion: There appears not to be a significant difference between isolated supraspinatus tears and subscapularis tear accompanying supraspinatus tear, in terms
of radiological parameters regarding scapular morphology. Age seems to be the most important factor in subscapularis tear accompanying supraspinatus tears. In
patients with supraspinatus tear, an increase in age by one unit (in years) increases the odds of subscapularistear by1.09 times.
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INTRODUCTION

Subscapularis tear is rare in patients with rotator cuff tear,
and incidence is reported to be between 4 and 8% (1, 2).
Subscapularis (Ssc) tear generally occurs traumatically owing
to forced external rotation and abduction (3) (Figure-1). Ssc
tear may occur in isolation, likewise it could co-exist with a
supraspinatus (Ssp) tear, or may superimpose on a pre-existing
Ssp tear (4) (Figure-2). The majority of rotator cuff tears are
related to degeneration, and prevalence data have shown
that degenerative cuff tears are associated with age (5, 6). On
the other hand, it is a known fact that risk factors caused by
different scapular morphologies can accelerate age-related
degeneration (7). Previously, it has been shown that the
critical shoulder angle (CSA) is a strong determinant in rotator
cuff tears (8). According to reports, CSA is linked to common
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Figure 1. Arthroscopic view of subscapularis tear

Figure 2. Arthroscopic view of supraspinatus tear
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shoulder problems, including osteoarthritis and rotator cuff
issues (8, 9). Glenoid inclination (Gl), as defined by Mauer et al.
(10), has been linked to prevalent shoulder issues like rotator
cuff pathology and shoulder osteoarthritis. Tollemar et al.(11)
demonstrated that there was no relationship between the
coracohumeral distance and Ssc tears . Brunkhorst et al. (12)
also indicated in their studies that the coracohumeral distance
may vary depending on position of the arm. Wynel-Mayow
et al.(13) defined the critical coracoid angle in relation to the
glenoid and coracoid, and showed that there is an association
between low critical coracoid angle and type-B osteoarthritis.

Previous studies have shown a relationship between
increased critical shoulder angle and Ssp tear. Whereas
Watson et al. (14) reported a relationship between coracoid
morphology and Ssc tear, Tollemar et al. (11) reported there
was no relationship between the two . Although it is widely
accepted that isolated Ssp tears and scapular morphology
are related, the connection between Ssc tears and scapular
morphology remains a subject of debate. This study aims to
examine whether the presence of Ssc tears accompanying Ssp
tears is associated with scapular morphology.

MATERIALS AND METHOD

Ethical clearance was granted by the "Necmettin Erbakan
University Ethical Committee" (IRB number: 2024/4861).
Patients who underwent shoulder arthroscopy in the
Orthopedics and Traumatology Department of Necmettin
Erbakan University Faculty of Medicine between 2016 and
2020 were retrospectively analyzed. Among 679 patients
operated on in our clinic due to rotator cuff tear, 83 patients
with Ssc tear accompanying Ssp tear (La Fosse type 1 and
Type 2) were identified. For the control group, 162 patients
who were operated on due to isolated full-thickness Ssp tear
were included in the study. Exclusion criteria for the study were
history of instability, glenohumeral arthrosis, traumatic rotator
cuff tears, history of previous upper extremity fracture, massive
irreparable tears, history of previous upper extremity surgery,
neurological disease and upper extremity deformity.

The true anteroposterior (AP) radiographs and magnetic
resonance imaging (MRI) of both patient groups were assessed.
In the true AP radiographs, the CSA was measured by two
independent observers in two sessions. The glenoid inclination
(Gl), glenoid version (GV), and critical coracoid process angle
(CCPA) values were also measured in the MRI. The CSA was
defined as the angle formed between the line connecting
the superior aspect of the glenoid to the inferior aspect of
the acromion and the line connecting the inferior aspect of
the glenoid to the inferolateral aspect of the acromion (8)
(Figure-3).

As Tetreault et al.(15) described, the term GV refers to the
angle in the axial plane that is formed by the tangents of two
lines. The first line is drawn between the anterior and posterior
glenoids, and the second line is drawn from the most medial
part of the scapula to the midpoint of the first line (15). The
definition of retroversion is a positive angle, while anteversion
is a negative angle (15) (Figure-4).
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Figure 3. Demonstration of critical shoulder angle
(CSA) measurement in a true AP radiograph

version

of
measurement by intersecting the scapula body axis
lines with a line from the anterior and posterior edges
of the glenoid

Figure 4. Demonstration glenoid

In a coronal oblique view, the 3 angle is determined using
the scapular body line, which signifies the deepest point on
the supraspinatus fossa, and the line that connects the upper
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and lower glenoid borders, as described by Maurer at al. (10).
The Glenoid angle (Gl) was determined by subtracting 90°
from the angle that is formed by the glenoid surface and the
scapular body (B) (10). The upper and lower glenoid angles are
referred to as positive and negative angles, respectively (10)
(Figure-5).

On computerized tomography, CCPA is defined as the

Figure 5. Demonstration of glenoid inclination
measurement in a patient with Slap-5 lesion by
intersecting the line passing through the superior and
anterior borders of the glenoid and the lines passing
through the base of the supraspinatus fossa

Figure 6. Demonstration of the critical coracoid
process angle. The critical coracoid process angle
is the angle between the line through the glenoid
articular face and the line from the posterior corner
of the glenoid to the apex of the coracoid process in
the axial section where the coracoid process is most
prominent.
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angle between the line passing through the glenoid joint
surface and the line extending from the posterior corner of
the glenoid joint surface to the coracoid apex, in the section
where the coracoid process apex is visible in the axial plane
(13) (Figure-6). In this study, CCPA measurements were done
as described by Wynell-Mayow et al.(13), but only on magnetic
resonance imaging.

Data analysis was performed using SPSS software (IBM-
SPSS 22.0, Armonk, NY, USA). Descriptive statistics and
frequency analysis were used to evaluate the data. In addition,
Cronbach's alpha test was used to assess the intra- and inter-
class correlations between measurements made by the same
observer in two separate sessions two weeks apart, and
between measurements carried out by two different observers.
The Shapiro-Wilk test was used to check the skewness of
the data. T-test and Mann-Whitney U test were used to
compare independent sample groups. Statistical significance
was established at P<0.05. Logistic regression analysis was
performed to investigate which of the radiologic parameters
known to be associated with rotator cuff pathologies and age,
which are known to be associated with rotator cuff tendon
degeneration, had an independent effect on subscapularis
tear accompanying supraspinatus tear.

RESULTS

Cronbach's alpha values were between 0.83 and 0.95 for
all measurements.Whereas the mean age of the patient group
with isolated Ssp tear was 53.8+8.9 (40-79), the mean age of
patients with Ssc tear accompanying Ssp tear was 61.1 +8.4
(48-79), and there was significant difference between the
two groups in terms of age (P<0.001) (Table-1). While 97 of
the 162 patients with isolated Ssp tear were females and 65
were males, the group of patients with Ssc tear accompanying
Ssp tear consisted of 54 females and 29 males, and there was
no significant difference between the two groups in terms of

Table 1. Patients’ Demographic Data

Subscapularis tear accompanying supraspinatus tear

gender (P = 0.59 chi-square ) (Table-1). While the mean CSA in
patients with isolated Ssp tear was 36.9°+4.25° (28.8°/48.29), it
was 35.6°+5.1° (26.4°/45.9°) in the patient group with Ssc tear
accompanying Ssp tear, and there was no significant difference
between them (P=0.32) (Table-1). While the mean Gl values
were 7.72°+5.4° (-4.2° / 18.4°) in the patient group with isolated
Ssp tear, it was 8.4°+5.3° (-6.7° / 17.9°) in the patient group with
Ssc tear accompanying Ssp tear, and there was no significant
difference between them (P = 0.51) (Table-1). While the mean
GV values were 2.1°+4.5° (-9.5° / 13.1°) in the patient group
with isolated Ssp tear, it was 2.5°+4.7° (-9.6° / 13.1°) in the
patient group with Ssc tear accompanying Ssp tear, and there
was no significant difference between them (P=0.85) (Table-1).
While the mean CCPA values were 21.4°+4.5° (11.4° / 32.6°)
in the patient group with isolated Ssp tear, it was 22.3°+4.9°
(11.2°/39.16°) in the patient group with Ssc tear accompanying
Ssp tear, and there was no significant difference between
them (P=0.73) (Table-1). In the group of patients with isolated
Ssp tears, there was no significant difference between male
and female sexes in terms of CSA, GI, GV and CCPA (P=0.27,
P=0.79, P=0.60, P=0.18 respectively). In the group of patients
with Ssc tear accompanying Ssp tear, there was no significant
difference between male and female sexes in terms of CSA, Gl,
GV and CCPA (P=0.17, P=0.62, P=0.77, P=0.91 respectively).
In the logistic regression analysis performed by including
the measured angles, age and gender criteria, it was seen
thatonly age had an effect on Ssc tear accompanying Ssp tear,
independent of other parameters (P<0.001 OR:1.09). In other
words, an increase in age by one unit (in years) increases the
odds of Ssc tear by 1.09 times.

DISCUSSION

The most important finding of this study is that age has
a significant effect on Ssc tear accompanying Ssp tear, and
that in patients with isolated Ssp tear and in those with Ssc

Isolated Ssp tears Ssp tears with Ssc tears P-value
(Number of Patients=162) (Number of Patients=83)
Age(years)£SD (min/max) 53.8+8.9 (40/79) 61.1 £8.4 (48/79) <0.001
Gender (M/F) 65/97 29/54 0.59
Side (R/L) 89/73 44/36 0.63
Table 2. Mean values and comparisons of radiological measurement parameters
Isolated Ssp tears Ssp tears with Ssc tears P-value
(Number of Patients=162) (Number of Patients=83)
CSA +SD (min/max) 36.9°+4.25° (28.8° / 48.2°) 35.6°+5.1° (26.4° / 45.9°) 0.32
GI+SD (min/max) 7.72°+5.40(-4.2° / 18.49°) 8.4°+5.30 (-6.7°/ 17.99) 0.51
GV+SD (min/max) 2.1°+4.5° (-9.5° / 13.19) 2.5° + 4.7° (-9.6°/ 13.19) 0.85
CCPA£SD (min/max) 21.4° +4.5° (11.4° /32.6°) 22.3°+4.9°(11.2°/ 39.16°) 0.73

(CSA: critical shoulder angle, Gl: glenoid inclination, GV: glenoid version CCPA: critical coracoid process angle)
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accompanying Ssp tear, the radiological parameters related to
scapular morphology are similar.

The rotator cuff muscles serve to centralize the humeral
head in the glenoid by pressing it against the glenoid, they
as well attempt to neutralize the force exerted by the deltoid
muscle, to prevent migration of the humeral head superiorly.
Theoretically, as CSA increases, the point of attachment of
the deltoid muscle on the acromion shifts more laterally,
and as a result the superior vector of the force applied by
the deltoid on the humeral head tend to increase, while the
medial vector tend to decrease. Owing to an increased CSA,
there is an increased superior vector of the deltoid’s muscle
strength, therefore in order to centralize the humeral head in
the glenoid, the force exerted by the rotator cuff muscles must
increase accordingly. Rotator cuff tears easily occur due to
the increased workload on them, owing to increasing tendon
degeneration caused by advanced age and an increased
CSA (9). Moor et al. in their study demonstrated that Ssp tear
increased significantly in patients with CSA>35° (9). On the
other hand, Chalmers et al.(16), in their study investigating
the correlation between rotator cuff tear progression and CSA,
reported that although they found a significant correlation
between CSA and tear sizes, they found a negative correlation
between CSA and tear length. They also stated that they could
not yet provide a biological explanation for these results . In
our study, CSA values in patients with isolated Ssp tear and
in patients with Ssc tear accompanying Ssp tear was above
359, thus being consistent with the study by Moor et al, and
there was no significant difference between them (9). In our
study, while there was no difference between the two patient
groups in terms of the radiological parameters measured,
the difference in age may explain Ssc tear accompanying
Ssp tear in two ways. The first of these explanations is that
the degeneration patterns of Ssp and Ssc tendons may be
different; Ssc may degenerate later than Ssp. However, there is
no data on this in our study. Secondly, the increase in CSA may
biomechanically affect the Ssp more than it does the Ssc, and
after Ssp tears, the load on the Ssc to centralize the humeral
head in the glenoid may increase further and the degeneration
rate of the Ssc may increase indirectly. Repairing supraspinatus
tears without neglect can prevent a possible subscapularis tear
as it will restore shoulder biomechanics.

In their study, Tetreault et al.(15) indicated that increased
glenoid retroversion was associated with Ssp tears. Dogan et
al.(17) in their study on patients with Ssp and Ssc tears could
not find a significant relationship between rotator cuff tears
and GV. Although common theories regarding the etiology of
degenerative rotator cuff tears primarily suggest an age-related
decrease in tendon tissue quality, the potential importance of
bony anatomy remains controversial. While the effects of GV on
shoulder biomechanics were investigated in relation to rotator
cuff tears, their relationship with glenohumeral instability
was also investigated. Whereas Hohman et al.(18) and Aygun
et al.(19) found a significant relationship between increased
glenoid anteversion and anterior shoulder instability, Moroder
et al.(20) and Peltz et al.(21) could not find a significant
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relationship between GV and anterior shoulder instability. In
our study, no significant difference was found in terms of GV
between isolated Ssp tear and Ssc tear accompanying Ssc tear.
In light of the results obtained in our study on GV and by data
in the literature, it appears the relationship between GV and
shoulder biomechanics may continue to be controversial.

In their study where they defined the critical coracoid angle,
Wynell-Mayow et al. found a significant relationship between
low CCPA and shoulder osteoarthritis (13). They detailed the
possible biomechanical explanation of this relationship in the
following manner; the more medially the coracoid is located,
the more medially the conjointtendoninsertingon the coracoid
becomes, thus the anterior vector of the force of the pectoralis
major, which courses anteriorly to the conjoint tendon
decreases. Thus, they interpreted that the anterior-posterior
translation balance of the humeral head becomes disrupted
and the humeral head tends to be translated posteriorly. In our
study, we evaluated the relationship between CCPA, which has
been shown to affect the anterior-posterior translation of the
humerus, and Ssc tears accompanying Ssp tears, but we could
not find a significant relationship. Possible reasons for this may
be that the control group did not have patients with normal
MRI images without pathology, rotator cuff biomechanics may
have been impaired in both patient groups, or that one of the
patient groups did not have patients with isolated Ssc tears.

This study had some limitations. Unknown patient
professions, activity levels and body mass indexes were a
limitation. Unknown patient shoulder complaint duration was
a limitation too.

CONCLUSION

There appears not to be a significant difference between
isolated supraspinatus tears and subscapularis tear
accompanying supraspinatus tear, in terms of radiological
parameters regarding scapular morphology. Age seems to be
the most important factor in subscapularis tear accompanying
supraspinatus tears. In patients with supraspinatus tear, an
increase in age by one unit (in years) increases the odds of
subscapularis tear by 1.09 times.
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