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Abstract

Background: Abscess formation in the subscapularis muscle is a rare clinical condition. Few reports are available
regarding the treatment methods and surgical approaches for subscapularis intramuscular abscesses. Here, we
describe a case of subscapularis intramuscular abscess that was treated successfully via surgical drainage using a
new approach, the “dorsal subscapularis approach”.

Case presentation: A 67-year-old woman presented to our hospital with complaints of fever and disturbance of
consciousness. Two days prior to visiting our hospital, right shoulder pain and limited range of motion in the
shoulder were noted. Cerebrospinal fluid examination and contrast-enhanced computed tomography (CT) imaging
on admission revealed a right subscapularis intramuscular abscess with concomitant bacterial meningitis. The
patient’s clinical symptoms improved after antibiotic administration for 3 weeks, but the right shoulder pain
persisted. Contrast-enhanced CT imaging performed after antibiotic administration revealed an abscess in the right
shoulder joint space, in addition to a capsule of the abscess in the right subscapularis muscle. We performed open
surgical drainage for the abscess, which had spread from the subscapularis muscle to the glenohumeral joint. Using
the deltoid-pectoral approach, we detected exudate and infected granulation tissue in the joint cavity. Furthermore,
we separated the dorsal side of the subscapularis muscle from the scapula using a raspatory and detected infected
granulation tissue in the subscapularis muscle belly. We performed curettage and washed as much as possible.
After surgery, antibiotic administration continued for 2 weeks. The patient’s right shoulder pain subsided and CT
performed 2 months after surgery revealed no recurrence of infection.

Conclusions: The present case indicated that a subscapularis intramuscular abscess could lead to severe
concomitant infections of other organs via the hematogenous route. Thus, early detection and treatment are
necessary. Moreover, in this case, surgical drainage using a dorsal subscapularis approach was beneficial to treating
the abscess, which had spread from the subscapularis muscle to the glenohumeral joint.
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Background
The subscapularis muscle is an infrequent location of
abscess formation, and the diagnosis of an abscess within
the subscapularis muscle is often difficult [1, 2]. Because
of its rarity, few reports are available on the treatment
methods for abscesses located in the subscapularis
muscle. Moreover, the surgical approach to the subsca-
pularis muscle belly remains unknown.

Here, we report a case of subscapularis intramuscular
abscess with concomitant bacterial meningitis. The
present case suggests that surgical drainage using a new
approach, deemed the “dorsal subscapularis approach”,
is beneficial for treating subscapularis intramuscular
abscess.

Case presentation
A 67-year-old woman presented at our hospital with
complaints of fever and disturbance of consciousness.
The patient had no significant past medical history.
However, two days prior to visiting our hospital, fever

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: ryogo4kenbisha@gmail.com
Department of Orthopaedic Surgery, National Hospital Organization Tokyo
Medical Center, 2-5-1, Higashigaoka, Meguro-ku, Tokyo 152-8902, Japan

Furuhata et al. BMC Musculoskeletal Disorders          (2019) 20:445 
https://doi.org/10.1186/s12891-019-2852-1

http://crossmark.crossref.org/dialog/?doi=10.1186/s12891-019-2852-1&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:ryogo4kenbisha@gmail.com


and right shoulder pain were noted. On admission, the
patient complained of headache and neck stiffness. Cere-
brospinal fluid examination showed that the cell count
had elevated to 3467/μL. Hematologic examination re-
vealed a white blood cell count of 16,700/μL, a C-
reactive protein (CRP) level of 29.57 mg/dL, and high in-
flammatory response. Bacterial meningitis was suspected
and the patient was hospitalized. Ceftriaxone (4 g/day),
vancomycin (1.8 g/day), and ampicillin (12 g/day) were
administered for one week. Subsequently, Streptococcus
pneumoniae was detected via blood culture, leading to a
diagnosis of bacterial meningitis caused by S. pneumo-
niae. Thereafter, only ceftriaxone (4 g/day) was adminis-
tered for an additional 2 weeks. Her clinical symptoms
improved after 3 weeks of antibiotic administration, and
the inflammatory response improved, with a 3200/μL-
white blood cell count and 5.13 mg/dL-CRP level. How-
ever, the right shoulder pain and limited range of motion

in the shoulder persisted. Physical examination revealed
severe tenderness of the right subscapularis muscle belly
and shoulder joint space, and we noted exacerbation of
pain on external rotation of the shoulder joint. The ac-
tive range of motion (affected side/unaffected side) ele-
vation was 30°/150°, while internal rotation was Th8/
Th3, and external rotation at the sides was 10°/60°. No
limitation in passive range of motion was noted.
Contrast-enhanced computed tomography (CT) per-
formed on admission demonstrated abscess formation in
the right subscapularis muscle (Fig. 1). Contrast-
enhanced CT performed after 3 weeks of antibiotic ad-
ministration revealed a capsule of abscess in the right
subscapularis muscle, and abscess in the right shoulder
joint space (Fig. 2). Gadolinium-enhanced fat-suppressed
T1-weighted magnetic resonance imaging (MRI) re-
vealed widespread contrast-enhanced inflammation
within the right subscapularis muscle and glenohumeral
joint space (Fig. 3). Moreover, abscess formation was ob-
served within the inflammation (Fig. 3). These imaging
findings suggested that antibiotic resistance due to ab-
scess and capsule formation. Therefore, we planned
open surgical drainage of the right subscapularis intra-
muscular abscess and purulent shoulder arthritis. Expos-
ure was performed via a deltoid-pectoral approach, and
a U-shaped incision was made in the subscapularis
muscle. First, when the joint capsule was incised, an ex-
udate discharged from the glenohumeral joint, and a
large amount of infected granulation tissue was detected
in the joint cavity. Next, we inverted the subscapularis
muscle by suturing FiberWire® (Arthrex, Naples, FL,
USA) to the subscapular tendon, and dissected the dor-
sal side of the subscapularis muscle from the scapula
using a raspatory (Fig. 4a). We detected infected granu-
lation tissue in the subscapularis muscle belly, and per-
formed curettage as much as possible (Fig. 4b).
Moreover, we obtained a favorable visual field by dis-
secting the short head of the biceps brachii muscle. After

Fig. 1 Contrast-enhanced computed tomography (CT) image
performed at admission demonstrated abscess formation in the
right subscapularis muscle (arrow)

Fig. 2 Contrast-enhanced CT imaging performed after 3 weeks of antibiotic administration revealed abscess formation in the right shoulder joint
space (arrow heads), in addition to the formation of a capsule of the abscess in the right subscapularis muscle (arrow) (a and b)
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washing with physiological saline containing 0.3%
povidone-iodine, an indwelling catheter was placed to
drain the wound and the wound was closed. The dis-
sected short head of the biceps brachii muscle was
sutured to the coracoid process and the coracobra-
chialis muscle. After surgery, the patient’s right arm
was maintained in adduction to the chest with a sling
for 3 weeks and the antibiotic administration contin-
ued for 2 weeks.
The patient experienced no notable complications

during the postoperative period. The right shoulder pain
subsided and the limitation in range of motion im-
proved. The inflammatory response improved to a 3200/
μL-white blood cell count and 0.21mg/dL-CRP level.
CT performed 2months after surgery revealed no recur-
rence of infection (Fig. 5).

Discussion and conclusion
The present case indicated two clinical issues. First, a
subscapularis intramuscular abscess is notably rare and
its diagnosis is often difficult. However, careful attention
is required since it may hematogenously lead to infection
in other organs. To date, only five cases of subscapularis
intramuscular abscess diagnosed using CT, MRI, or aut-
opsy findings have been reported (Table 1) [1–5]. Im-
munocompromised states, such as diabetes [4] or
hematoma due to shoulder trauma [3, 5], which are
thought to be the sources of infection, have been re-
ported as predisposing conditions. However, as in the
present case, cases without any underlying disease have
also been reported [1, 2].
In all previous reports, the subscapularis intramuscular

abscess co-occurred with abscesses involving the

Fig. 3 Gadolinium-enhanced fat-suppressed T1-weighted MRI oblique axial (a) and oblique sagittal (b) images revealed widespread contrast-
enhanced inflammation and abscess formation within the right subscapularis muscle and glenohumeral joint space

Fig. 4 Intraoperative finding of the right shoulder. Via the deltoid-pectoral approach, we inverted the subscapularis muscle by applying
FiberWire® to the subscapular tendon (section sign), and separated the subscapularis muscle from the scapula using a raspatory. We detected
infected granulation tissue in the subscapularis muscle belly (arrow) (a). After performing curettage, the infected granulation tissue was removed
under macroscopic view (asterisk) (b)
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glenohumeral joint space or subscapular space. In the
present case, contrast-enhanced CT findings suggested
that the abscess that formed in the subscapularis muscle
had spread to the glenohumeral joint space. Moreover,
with regard to spread of infections to other organs, two
cases of sepsis and pulmonary infection have been re-
ported [1, 4], one of which was fatal. In the present case,
symptoms of the right shoulder occurred first, suggest-
ing that the subscapularis intramuscular abscess was the
primary lesion that hematogenously led to the onset of
bacterial meningitis. Therefore, since a subscapular
muscle abscess can, via the hematogenous route, lead to
severe concomitant infections of other organs, early de-
tection and treatment are necessary.
Second, the present case suggests that the dorsal sub-

scapularis approach is useful for abscesses located in the
subscapularis muscle. Treatments for abscesses in the
subscapularis muscle primarily focus on antibiotics for
the causative microorganism. Surgical drainage was
often performed in previous reports [1, 4, 5], but few re-
ports are available on the optimal surgical approach for
this abscess type. In approaching the subscapularis
muscle belly, after a deltoid-pectoral approach, both an
approach from the dorsal side of the subscapularis,

dissecting it from the scapula (Fig. 6), and an approach
from the medial side of the coracoid process, which
avoids the axillary artery, axillary vein, and nerves, were
considered. In previous reports, the posterior medial ap-
proach was reported in cases with the abscess in the
subscapular space [2, 6, 7]. In this approach, an incision
was made medial and parallel to the medial border of
the scapula, dissecting the rhomboid muscle or dividing
the trapezius muscle and gaining exposure from the
medial side of the scapula to the subscapular space. In
the present case, an abscess was found in the glenohum-
eral joint space in addition to the subscapularis muscle
belly. Thus, we used a deltoid-pectoral approach, reach-
ing both the subscapularis muscle and glenohumeral
joint space. In the approach from the medial side of the
coracoid process, because temporary resection of the
coracoid process and re-fixation by screw are necessary
in order to obtain a field of view, there was concern re-
garding the possibility of the screw causing infection, in
addition to the risk of nerve or vascular injury and
pneumothorax. Therefore, we selected an approach be-
tween the subscapularis muscle and scapula. The advan-
tage of this approach was a reduced risk of vascular or
nerve injury and pneumothorax because the approach

Fig. 5 Contrast-enhanced CT imaging performed 2 months after surgery revealed no relapse of abscess (a and b)

Table 1 Summary of previous reports on abscesses occurring within the subscapularis muscle

Author Age / Sex Predisposing condition Complication Abscess region Surgical drainage

Handorf CR (1983) [1] 19 / male – Sepsis Pneumonia Subscapular space - SSc –

Babayiğit A et al. (2009) [3] 7 / male Blunt trauma – Subscapular space - SSc –

Yilmaz G et al. (2012) [4] 9 / female Diabetes Sepsis Pneumonia Subscapular space - SSc +

Mourkus H et al. (2018) [2] 7 / male – – Glenohumeral joint space - SSc +

Patel K et al. (2018) [5] 38 / female Blunt trauma – Subscapular space - SSc +

Our case 67 / female – Sepsis Meningitis Glenohumeral joint space - SSc +

SSc Subscapularis
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was made from the dorsal side of the subscapularis
muscle. Although there was the risk of an insufficient
field of view, it was possible to expeditiously perform
curettage of the infected granulation tissue in the
present case. Moreover, our case suggests that dissecting

the short head of the biceps brachii enables a favorable
field of view.
In summary, this paper provides new information on

the surgical treatment of subscapularis intramuscular ab-
scess (Fig. 7). The present case suggests that surgical
drainage using a dorsal subscapularis approach is benefi-
cial for treating subscapularis intramuscular abscess, es-
pecially when it co-occurs with an abscess in the
glenohumeral joint. However, the posterior medial ap-
proach should be selected in cases with accompanying
subscapular abscess.
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