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Subcoracoid Effusion in Subscapularis Tears
Is it a Radiological Marker?

Ersin Sensoz,

Department of Orthopedics and
Traumatology, Dr. Lytﬁ Kirdar Kartal
City Hospital Clinic Istanbul, Turkiye

Submitted: 08.11.2023
Revised: 04.01.2024
Accepted: 14.01.2024

Correspondence: Ersin $ensoz,
Dr. Lutfi Kirdar Kartal City Hospital
Clinic istanbul, Tuirkiye

E-mail: ersinsensozes@gmail.com

Keywords: Subcoracoid; ef-
fusion; subscapularis; rotator
cuff tear.

(=) DD |

|
This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Engin Eceviz

ABSTRACT

Obijective: Diagnosing subscapularis tendon rupture in preoperative MRl slices can be chal-
lenging. This study investigated whether subcoracoid effusion (SE) is more common in sub-
scapularis tendon injuries and whether it can serve as a marker.

Methods: Patients with subscapularis tendon rupture were categorized as Group |, consist-
ing of 26 patients, while patients with intact subscapularis tendon but other cuff pathologies
were classified as Group 2, consisting of | |6 patients. We evaluated the presence of effusion
in the subcoracoid bursa, effusion in the subscapular bursa, acromiohumeral distance, and
coracohumeral distance. We examined retrospectively 208 patients who underwent shoul-
der arthroscopy in the same clinic between January 2021 and August 2023. We included
142 patients in the study who underwent surgery due to rotator cuff rupture. cuff rupture.
We reviewed preoperative MRI images and surgical notes of the patients. Patients with
subscapularis rupture were categorized as Group |, consisting of 26 patients, while patients
with intact subscapularis but other cuff pathologies were classified as Group 2, consisting of
I 16 patients.

Results: No statistically significant differences were observed between the groups regarding
sex, age, and gender. Of 142 patients, 26 (18%) had arthroscopically confirmed Ssc tears.
Among these, 22 were repaired, and 4 underwent debridement. There was no significant
difference between the groups regarding acromiohumeral distance (p=0.253) and coracohu-
meral distance (p=0.12). No significant difference was found in subscapular bursa effusion
between the groups (p=0.81). The difference in SE between the groups was statistically
significant (p=0.0003).

Conclusion: In our study, we showed the relationship between the sub finding and Ssc
tears. We found no relationship between coracohumeral and acromiohumeral distance and
subscapularis tears.

between the subscapularis muscle and the shoulder cap-
sule, and effusion in this region can be physiological. The

However, in recent years, with an understanding of its
biomechanical significance and advancements in surgical
techniques, there has been an increased focus on diagno-
sis and treatment.['? Subscapularis tendon (Ssc) ruptures
are injuries that can quickly go unnoticed. Diagnosing Ssc
rupture in preoperative MRI slices can be challenging.!
As a result, indirect indicators such as biceps dislocation
and subscapularis muscle atrophy are used to estimate
whether a tear is present.l! Cases where the rupture goes
undetected in preoperative MRI slices but is identified
and repaired during surgery can also occur. Establishing
an accurate preoperative diagnosis is crucial for surgical
planning.

In the anterior shoulder, there are two bursae: subco-
racoid and subscapular bursae. The subscapular bursa is

subcoracoid bursa is beneath the inferior aspect of the
coracoid process on the anterior surface of the subscapu-
laris muscle, and effusion in this area can be associated
with intra-articular pathologies.”! This study investigated
whether subcoracoid effusion (SE) is more common in Ssc
injuries and whether it can serve as a marker.

MATERIALS AND METHODS

We obtained ethical approval from the local ethics com-
mittee (Decision No: 2023/514/258/33 Date: 27.09.2023).
We examined retrospectively 208 patients who underwent
shoulder arthroscopy in the same clinic between January
2021 and August 2023. Patients who were operated on
due to rotator cuff pathology, whose MRI sections were
taken completely and appropriately, and whose subscapu-
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laris evaluation during the operation was clearly stated in
the operating note were included in the study. Patients
with inadequate or inappropriate preoperative MRI images,
those with instability, and those with a history of previous
shoulder surgery were excluded. Among them, we includ-
ed 142 patients in the study who underwent surgery due
to rotator cuff rupture. We reviewed preoperative MRI
images and surgical notes of the patients. Patients with Ssc
rupture were categorized as Group |, consisting of 26 pa-
tients, while patients with intact Ssc but other cuff pathol-
ogies were classified as Group 2, consisting of | |6 patients.
There were no isolated Ssc ruptures. Ve examined all pa-
tients’ preoperative MRI images. We evaluated the pres-
ence of effusion in the subcoracoid bursa, effusion in the
subscapular bursa, acromiohumeral distance, and coraco-
humeral distance. We assessed the presence of Ssc tears
from the surgical notes. We performed the measurements
by an orthopaedic surgeon with seven years of arthroscop-
ic surgical experience. With the assistance of a particular
shoulder device, MRI images were evaluated with the pa-
tient in a supine position using a 1.5 Tesla MRI machine.
We evaluated axial, sagittal, and coronal sections in oblique
coronal MRI. The normality of distributions was assessed
using the Shapiro-Wilk test and found to be normally dis-
tributed. The data were analyzed using SPSS version 22.0
software (IBM Corporation, Armonk, NY, United States).
Independent t-tests and Chi-Square tests were conducted
for demographic data and measurement results.

RESULTS

No statistically significant differences were observed be-
tween the groups regarding sex, age, and gender (Table ).
Of 142 patients, 26 (18%) had arthroscopically confirmed
Ssc tears. Among these, 22 were repaired, and 4 under-
went debridement. There was no significant difference
between the groups regarding acromiohumeral distance
(p=0.253) and coracohumeral distance (p=0.12). In 8 out
of the 26 patients with Ssc tears (30.7%), preoperative
MRI evaluations failed to detect the Ssc tear. Among the
26 patients with Ssc ruptures, 17 (65.3%) had effusion in
the subscapular bursa, while among the |16 patients with-
out Ssc tears, 73 (62.9%) had subscapular bursa effusion.
No significant difference was found in subscapular bursa
effusion between the groups (p=0.81). In 14 out of the 26
patients with Ssc tears (53.8%), SE was observed, whereas
23 out of the |16 patients without Ssc tears (19.8%) had

Table I. Demographic comparison of groups

Group | Group 2 p value
n: 26 n:116
Age 57.73 55.38 0.95
Sex 0.59
Male 9 34 -
Female 17 82 -

SE. The difference in SE between the groups was statisti-
cally significant (p=0.0003) (Table 2).

DISCUSSION

With this study, we demonstrated the effectiveness of
seeing SE on MRI images taken in the preoperative pe-
riod in diagnosing Ssc tears. Although we observed SE in
some rotator cuff patients with intact Ssc, we found it to
be significantly more frequent in patients with Ssc tears.
Ssc tears were injuries not previously considered a major
cause of shoulder problems. Orthopaedic surgeons gen-
erally treat partial tears conservatively and open repaired
total tears.[) However, in recent years, subscapular tears
have begun to be diagnosed and treated more frequently.
M In a study published in 2005 with 84 patients, patients
with isolated Ssc rupture were treated. Open repair was
applied. It has been demonstrated that Ssc repair provides
a functional contribution in selected patient.”! Arthro-
scopic interventions on the Ssc began in the early 2000s.
In 2001, the Ssc was visualized arthroscopically, and it was
stated that not all lesions could be seen arthroscopically.
® Then, arthroscopic repair methods of the Ssc began to
be applied, and their clinical benefits were demonstrated.
-1 We performed a surgical intervention on all patients.
We detected Ssc tears, including debridement in 4 and
repair in the others. As a result of biomechanical and clin-
ical studies, the effectiveness of repairing the Ssc tear on
shoulder functions, especially in forward elevation, has
been demonstrated. For this reason, more studies have
begun to be conducted on the diagnosis and treatment of
Ssc rupture. In order not to miss Ssc tears that are difficult
to diagnose, new examination techniques!'” and new indi-
rect findings in MRI sections and arthroscopic images were
stated.l'*'"] In another study dated 2006, it was stated that
out of 1345 patients who underwent rotator cuff repair,

Table 2. Radiological measurements of the groups

Group | Group 2 p value
n: 26 n:116
(%) (%)
Subcoracoid effusion 14 23 0.000355
Subscapular effusion 17 73 0.8I
Acromiohumeral distance (mm.) 8.0l 8.26 0.25
Coracohumeral distance (mm.) 6.13 6.58 0.12
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isolated or combined Ssc tear was detected in only 73
patients. Open surgery was applied to these patients, and
it was stated that there was an improvement in constant
scores.'® Araj R et al. found a Ssc tear in 19 (27.4%) of 435
patients in whom they performed rotator cuff surgery.l'”]

Siddhant K. Mehta detected Ssc tear in 14% of 354 asymp-
tomatic patients with rotator cuff rupture due to USG and
physical examination.?”! However, since it was performed
with asymptomatic patients and there was no surgical con-
firmation, Ssc tear was detected in patients with rotator
cuff syndrome who presented symptomatically. It should
be kept in mind that tears may occur more frequently than
this.

Ismail Turkmen et al. detected Ssc rupture in 44 (38%) of
I 14 patients to whom they performed arthroscopic ro-
tator cuff repai.’! In the literature, the rate of Ssc tear in
patients with rotator cuff pathology varies between |4-
38%. In our study, we found Ssc tears in 26 (18%) of 142
patients. In this respect, this rate is compatible with the
literature.

Burkhart et al. performed repair on 25 patients with Ssc
tears, 8 of whom were isolated, and reported excellent re-
sults after | | months of follow-up.”? Adams et al. operated
on 40 Ssc tears, 7 of which were isolated, and published
their mid-term results. They achieved satisfactory clinical
results after five years.?'! Denard et al. published the long-
term results of 79 patients. ASES reported improvements
in UCLA scores and forward flexion.?

As recent studies have shown, repairing subscapularis
muscle ruptures provides significant clinical improvement
and has been accepted by orthopaedic surgeons. In our
study, we applied debridement (partial tear) to 4 of 26 Ssc
tears and repair to 22.

In Ssc tears, MRl is not as practical as it is for posterosupe-
rior tears. In studies, writers found MRI sensitivity low in
subscapular tears.??! Pfirrmann et al. found it more effec-
tive to evaluate subscapular tears with MR arthrography:
95%-100% sensitivity and 55%-62% specificity for detect-
ing Ssc tears using MRA.** Furukawa et al. reported that
sensitivity and specificity increased by using MRI sections
from different angles.®! Large retracted tears are more ac-
cessible to spot on MRI, and there is a lack of tendon
continuity in axial sections. Fat infiltration may be visible in
sagittal sections. However, it is more challenging to detect
non-retracted tears on MR.[%]

Meyer et al. stated in their study that an increase in ten-
don length in axial MRI sections may indicate a tear.™! In
their study, Shi et al. examined the relationship between
Ssc tears and biceps luxation. They stated there is a high
probability of an Ssc tear if the biceps are luxated, but
there is also an Ssc tear when the biceps are in place.?

The comma sign is a known finding in patients with re-
tracted supraspinatus and Ssc tear in arthroscopic view.
(2728 There are studies in the literature that evaluate
comma signs in MRl sections. Zappia Marcello, in his study,
examined the MRI with comma sign findings of 110 pa-

tients who underwent arthroscopy. Jung et al. similarly
mentioned the MRI finding and found it useful in full-thick-
ness supraspinatus and Ssc ruptures.?**

As the literature shows, many studies have shown that
detecting Ssc tears is more accessible on MRI. We stated
in our study that the finding of SE would help diagnose an
Ssc tear.

Yamamoto et al. discussed the findings of Neer and
Hawkins. They reported that there were different com-
pression findings in both findings. They stated that there is
compression under the subscapularis and coracoacromial
arch in the Hawkins manoeuvre.B'! From this, there may
be a relationship between the decrease in acromiohumeral
distance and the Ssc tear. However, in our study, we did
not detect any difference in acromiohumeral distance be-
tween the Ssc torn and intact groups (p=0.25).

Studies show that correlating decreased coracohumeral
distance and subcoracoid impingement with Ssc tears. The
narrowing of the coracohumeral distance may be related
to the anterior translation of the humeral head.?? There
are opinions that superior migration of the humeral head
due to a supraspinatus tear puts the Ssc at risk and nar-
rows the coracohumeral space. However, some patients
have a narrow coracohumeral distance and an intact Ssc.l**!
In our study, we did not detect any difference between the
groups in terms of coracohumeral distance (p=0.12). The
effectiveness of coracoplasty is controversial. Therefore,
the relationship between coracohumeral distance and Ssc
tear is unclear.t>*1

Studies have revealed the importance of diagnosis and
treatment of Ssc tear. Indirect findings, especially on MRI
scans, come to the fore in the preoperative period regard-
ing these injuries, which are difficult to diagnose. In our
study, we showed the relationship between the SE finding
and Ssc tears. We found no relationship between coraco-
humeral and acromiohumeral distance and Ssc tears.

Our limitations include the retrospective nature of the
study and the limited number of patients. New studies on
this subject are necessary, with more patients prospec-
tively correlating with arthroscopic images.

Conclusion

Diagnosing Ssc tears is challenging, and neglecting them
causes insufficient clinical results. Detection of SE in MRI
images taken in the preoperative period makes diagnosis
easier.
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~
Subkorakoid Efuzyon, Subskapularis Yirtiklarinda Radyolojik Bir Belirte¢ Midir?

Amag: Ameliyat 6ncesi MR kesitlerinde subscapularis tendon riptiriiniin teshis edilmesi zor olabilir. Bu galismada subscapularis tendon
yaralanmalarinda subkorakoid efiizyonun (SE) daha sik goriiliip gériilmedigi ve bunun bir belirteg olarak kullanilip kullanilamayacagi arastirildi.

Gereg ve Yontem: Calismada rotator manset yirtigl nedeniyle ameliyat edilen 142 hastayi retrospektif olarak inceledik. Subskapularis ten-
don yirtigi olan hastalar 26 hastadan olusan Grup | olarak siniflandirilirken, subskapularis tendonu saglam ancak diger manset patolojileri olan
hastalar |16 hastadan olusan Grup 2 olarak siniflandirildi. Tiim hastalarin ameliyat 6ncesi MR kesitleri incelendi. Subkorakoid bursada efiizyon
varligini, subskapular bursada efiizyonu, akromiohumeral mesafeyi ve korakohumeral mesafeyi degerlendirdik.208 hastayi retrospektif olarak
inceledik. Calismaya rotator manset yirtigi nedeniyle ameliyat edilen 142 hastayi dahil ettik. Hastalarin ameliyat 6ncesi MR gérintilerini
ve ameliyat notlarini inceledik. Subskapularis riiptiirii olan hastalar 26 hastadan olusan Grup | olarak siniflandirilirken, subskapularis saglam
ancak diger manget patolojileri olan hastalar | 16 hastadan olugan Grup 2 olarak siniflandirildi.

Bulgular: Gruplar arasinda cinsiyet, yas ve cinsiyet agisindan istatistiksel olarak anlamli bir fark gézlenmedi. 142 hastanin 26’sinda (%18)
artroskopik olarak dogrulanmis Ssc yirtigi vardi. Bunlardan 22’si onarildi, 4’tine debridman uygulandi. Akromiohumeral mesafe (p: 0.253) ve
korakohumeral mesafe (p: 0.12) agisindan gruplar arasinda anlamli fark yoktu. Gruplar arasinda subskapular bursa efiizyonu agisindan anlaml
fark bulunamadi (p: 0.81). Gruplar arasindaki SE farki istatistiksel olarak anlamliyd (p: 0.0003).

Sonug: Bu calisma ile ameliyat 6ncesi donemde gekilen MR goériintiilerinde subkorakoid efiizyon goériilmesinin subskapularis yirtiklarinin
tanisindaki etkinligini ortaya koyduk. Subskapularis yirtigi olan hastalarda anlaml olarak daha sik gériildiigint bulduk.

Anahtar Soézciikler: Eflizyon; rotator manset yirtigi; subkorakoid; subskapularis.






