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Prosthetic joint infection (PJI) of the shoulder is a very uncom-
mon complication after shoulder arthroplasty, with rates in the
literature ranging from 0.5-6.7%.1,4-7,9 In 2018, the International
Consensus Meeting on Musculoskeletal infection established
guidelines for the diagnosis and management of shoulder PJI.3

These guidelines divided shoulder PJI into one of four categories:
definite infection, probable infection, possible infection, and un-
likely infection. One criterion that defines a definite infection is the
presence of a sinus tract from the skin surface to the prosthesis.
Currently, there is little in the literature describing the nature and
location of shoulder sinus tracts in connection with PJI. In our
experience, sinus tracts associatedwith PJI are not always located in
the peri-incisional area, but instead can be located remotely. This
can delay prompt diagnosis of PJI. The purpose of this paper is to
present a case series of shoulder PJIs in which the diagnosis was
delayed as a result of atypical sinus tracts to the axilla and/or chest
wall.

Case 1

A 74 year-old male with a diagnosis of primary glenohumeral
osteoarthritis underwent an uncomplicated right reverse shoulder
arthroplasty (RSA) in 2019. He has a history of right shoulder
arthroscopic d�ebridement and capsular release 11 months prior to
RSA. He presented to the emergency department 3 years after RSA
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with systemic complains of fevers, chills, and cough. A computed
tomography (CT) scan of the chest was performed, showing a large
subcutaneous fluid-filled lesion in the right chest wall (Fig. 1). He
underwent interventional radiology (IR)-guided drainage with 480
cc of purulent material aspirated and a drain was placed. Cultures
from the sample grew Staphylococcus haemolyticus. Infectious dis-
ease was consulted and he was placed on intravenous (IV) antibi-
otics. He followed up periodically with the IR department and
underwent sclerotherapy of the drainage catheter multiple times
with betadine. Due to a persistent fluid collection after 3 months,
he was referred to an orthopedic surgeon. On exam hewas noted to
have a drain in the anterior chest wall that was draining approxi-
mately 30 cc of purulent fluid each day (Fig. 2). Radiographs of the
shoulder showed mild bony resorption of the proximal humerus
beneath the humeral tray. It was determined that the chest wall
fluid collection likely represented a chronic PJI of the right shoulder.
He subsequently underwent two stage revision with explant of the
RSA and placement of an antibiotic spacer, 6 weeks of IV antibiotics,
repeat negative aspiration, and finally reimplantation of an RSA. He
was last seen 9 months postoperatively, doing well with 135 de-
grees of active forward elevation, 35 degrees of external rotation,
internal rotation to the sacrum, and no signs of recurrent infection.
Case 2

An 80 year-old male with a diagnosis of right primary gleno-
humeral osteoarthritis underwent an uncomplicated RSA in 2011.
Therewas no history of previous surgery on this shoulder. Of note, he
had a history of contralateral shoulder PJI and underwent two stage
revision and was fully recovered prior to the current RSA. Five years
postoperatively, he developed a large posterior “axillary cyst” that
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Figure 1 Case 1. CT scan showing subcutaneous anterior chest wall fluid collection. CT, computed tomography.
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was removed by dermatology as an epidermal cyst. The patient
noted that he had hematoma formation and drainage following cyst
removal. After repeated treatments and d�ebridements by the
dermatologist, the patient decided to return to the orthopedic sur-
geon. At that time there was concern for possible deeper underlying
infection and PJI. The patient underwent IR-guided aspiration of the
shoulder with less than 1 cc of fluid aspirated. Extended cultures
yielded no growth. At that time, two stage revision surgery was
recommended; however, the patient canceled and was lost to
follow-up. Two years later, the patient represented to the office with
recurrence of the cyst. Amagnetic resonance imaging (MRI) scanwas
obtained, showing a 5.2 cm posterior fluid collection with concern
for connection to the glenohumeral joint (Fig. 3). The patient sub-
sequently underwent two stage revision with explantation and
antibiotic spacer. Intraoperative cultures were positive for Cuti-
bacterium acnes. After 6 weeks of IV antibiotics followed by a nega-
tive repeat aspiration, revision to RSAwas performed. Unfortunately,
7 months after revision RSA, the patient presented with 2 months of
increasing atraumatic shoulder pain and radiographs revealed
superior displacement of the baseplate. The patient subsequently
underwent conversion to a hemiarthroplasty (Fig. 4). Cultures from
that revision were taken and grew C. acnes and he was treated with
6weeks of IV antibiotics per infectious disease recommendations. He
was last seen 18 months after revision to hemiarthroplasty, noted to
be doing well with 150 degrees of active forward elevation, 30 de-
grees of external rotation, and internal rotation to the sacrum, with
no signs of recurrent infection.

Case 3

A 76 year-old male with an initial diagnosis of rotator cuff
arthropathy underwent RSA in 2013 following a failed arthro-
scopic rotator cuff repair. The primary RSA was complicated by
infection and was treated with early d�ebridement and implant
retention. He subsequently developed a drainage tract at the
inferior end of the posterior axilla. His primary care physician
referred him to a general surgeon who performed multiple local
d�ebridements without improvement. He was then referred to our
institution for further evaluation. Findings were consistent with
chronic infection of the RSA. He underwent explant, placement of
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antibiotic spacer, and d�ebridement of the posterior abscess and
sinus tract. Cultures were positive for Enterococcus raffinosus and
he was treated with 6 weeks of IV antibiotics. Two months after
the explantation he was noted to have scant drainage from the
posterior wound. A CT sinogram was obtained, showing a 3 cm
sinus tract from the posterior skin surface towards the axillary
recess but without definite tracking to the glenohumeral joint
possibly due to sinus collapse and/or scar tissue (Fig. 5). Following
the sinogram the patient did not return for follow-up. He pre-
sented 9 months later with increased drainage from the persistent
sinus tract. Operative management was recommended and he
underwent d�ebridement, excision of the posterior sinus tract and
exchange of the antibiotic spacer, followed by a second 6 week
course of IV antibiotics. Due to other medical concerns, the patient
declined second stage reimplantation. He was last seen 10 months
after the second d�ebridement. Physical exam showed 40 degrees
of active forward elevation, 20 degrees of external rotation, and
internal rotation to the hip. He had no signs of recurrent infection
and the posterior axillary sinus tract was noted to be resolved.

Case 4

An 84 year-old male underwent right RSA in 2014 at an outside
institution. He presented to our office 6 years postoperatively for
evaluation of a draining wound from the posterior axilla which
had been present for several months. During this time he was
being treated by a general surgeon with multiple d�ebridements.
An MRI was obtained prior to our evaluation which reported fluid
extending from the glenohumeral joint to a posterior axillary
fluid collection (Fig. 6). Two stage revision surgery was recom-
mended. The patient underwent explant, antibiotic spacer, and
d�ebridement of the posterior sinus tract. Cultures were positive
for Staphylococcus epidermidis and he was treated with 6 weeks of
IV antibiotics. After a period off of antibiotics he underwent
reimplantation of RSA. The patient was noted to be doing well 3
months postoperatively with no recurrent signs of infection. He
presented again two years later noting a gradual increase in pain.
An IR-guided aspiration was obtained with cultures positive for
C. acnes. On exam, it was noted that the posterior axillary sinus
was no longer present. Two stage revision surgery was



Figure 2 Case 1. Preoperative clinical photo showing anterior chest wall drain with
purulent fluid.
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recommended. He underwent d�ebridement, explant and anti-
biotic spacer, 6 weeks of IV antibiotics, and finally revision to RSA.
At 5 months postoperatively he was noted to be doing well
without signs of recurrent infection. He is being maintained on
long term suppressive oral antibiotics suppression as recom-
mended by the infectious disease consultants.

Case 5

A 60 year-old female with a diagnosis of rotator cuff arthrop-
athy underwent primary RSA in 2016. She had a history of rotator
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cuff deficiency with multiple ipsilateral shoulder surgeries
including latissimus dorsi transfer and arthroscopic d�ebridement.
She had an uneventful initial recovery following RSA. Three years
after RSA she presented to an outside urgent care facility after
noting a “lump” in the axilla. She was diagnosed with a superficial
abscess and underwent local d�ebridement and packing of the
wound. Seven months later, she presented to a plastic surgeon due
to a persistent axillary wound. She underwent another
d�ebridement by the plastic surgeon, at which time they noted a
fistula that tracked to the humerus. She was then referred to our
facility. Our evaluation showed findings consistent with a chronic
PJI. She underwent d�ebridement, explant and antibiotic spacer,
along with d�ebridement of the axillary sinus tract. Cultures were
positive for Staphylococcus lugdunensis and she was treated with 6
weeks of IV antibiotics. The sinus tract healed. She then under-
went reimplantation of the RSA. She did well until 2 years postop
when she presented with concern for increasing pain and
decreased function. Of note, at that time there was no recurrence
of the axillary sinus. Radiographs obtained at that time showed
concern for a loose humeral component (Fig. 7) and clinical
findings consistent with recurrent infection. She then underwent
a repeat two stage revision. Initial cultures were once again pos-
itive for S. lugdunensis. At latest follow-up 4 months following the
second reimplantation she was noted to be doing well with 160
degrees of active forward elevation, 40 degrees of external rota-
tion, and internal rotation to the lumbar spine, with no signs of
recurrent infection. The current plan is to maintain her on long
term oral antibiotic suppression.

Case 6

A 72 year-old male with an original diagnosis of primary gleno-
humeral osteoarthritis underwent anatomic total shoulder replace-
ment in 2020. Unfortunately he sustained subscapularis failure and
required revision to RSA 15 months postoperatively. He had an un-
eventful early recovery. He presented 14 months postop with
concern for development of an axillary mass. He was evaluated by
both a general and oncologic surgeon. An MRI was obtained,
showing a 9 � 2 cm axillary fluid collection with communication to
the glenohumeral joint (Fig. 8). IR-guided aspiration was obtained
with cultures positive for C. acnes. We recommended two stage
revision with 6 weeks of IV antibiotics which was performed. His
latest follow-up was 3 months postoperatively and he was noted to
be recovering well without signs of recurrent infection.

Discussion

Although PJI following shoulder arthroplasty is a well-known
complication, the possibility of atypical presentation with sinus
tracts remote to the shoulder area and axillary masses that can
confuse and delay the diagnosis has not been emphasized. Given
the location in the axilla and/or chest wall, patients in this series
frequently presented to physicians other than orthopedic surgeons,
not realizing that the axillary mass may be related to the previous
shoulder replacement. This lack of recognition was often com-
pounded but the treating physician who also did not consider a
relationship between the soft tissue problem and the previous
shoulder arthroplasty. This led to multiple treatments of the iso-
lated soft tissue problem which ultimately delayed definitive
diagnosis and treatment. Successful treatment of PJI can be difficult
to achieve and delays in diagnosis make treatment even more
challenging.

This series of 6 patients emphasizes the importance of consid-
ering PJI for any patient who presents with an axillary mass and/or
sinus tract and a history of shoulder arthroplasty, even if the sinus



Figure 3 Case 2. MRI showing communication of a posterior fluid collection to the shoulder joint. MRI, magnetic resonance imaging.

Figure 4 Case 2. Revision RSA (Left). Displacement of baseplate (Center). Revision to hemiarthroplasty (Right). RSA, reverse shoulder arthroplasty.

Figure 5 Case 3. CT sinogram showing posterior sinus tract and contrast dye in the glenohumeral joint. CT, computed tomography.
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tract is remote to the shoulder as in our patient with a chest wall
location. Workup may include advanced imaging such as CT scan or
MRI with metal reduction sequences.2 If there is a fistula present to
the skin surface, a CT sinogram can be performed. Ultrasound may
also be used and has the benefit of being able to track the location of
a sinus tract in real time.8 Of course, definitive diagnosis of the PJI is
essential to initiate treatment. As this case series, shows successful
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treatment with two stage revision is not assured and recurrence was
common.

Conclusions

Ultimately, the goal of our series is to provide awareness that an
axillary and/or chest wall fluid collection, with or without a sinus



Figure 6 Case 4. MRI showing posterior sinus tracking from the glenohumeral joint. MRI, magnetic resonance imaging.

Figure 7 Case 5. Radiolucencies around the humeral stem, concerning for loosening
and possible infection.

Figure 8 Case 6. MRI showing axillary fluid collection. MRI, magnetic resonance
imaging.
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tract to the skin surface, in a patient with a history of shoulder
arthroplasty may be a sign of underlying PJI. These patients should
be under the care of an orthopedic surgeon experienced in caring
for patients with shoulder PJI and undergo appropriate diagnostic
evaluation and management.
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