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Authors: Jay Keener, Ofer Levy, Adrien Jacquot

QUESTION 1: What clinical signs (e.g., gross wound changes (swelling, erythema or drainage)) 
are concerning for shoulder periprosthetic joint infection (PJI)?

RECOMMENDATION: The presence of a sinus tract is the only clinical sign that can be considered highly specifi c for shoulder PJI. Other clinical 
signs of shoulder PJI include unexpected wound drainage. 

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

Infections after shoulder arthroplasty often involve lower viru-
lence bacteria such as Cutibacterium acnes and Staphylococcus epider-
midis, and, as a consequence, the usual obvious signs of infection 
are frequently absent. In the case of subacute and late shoulder PJI 
(again, with inconsistently defi ned timing), the clinical presenta-
tion may be limited to a painful and stiff  shoulder, which can lead 
to confusion with aseptic causes of prosthetic failure [1-3]. In these 
cases, clinical signs are not considered specifi c enough, and further 
investigations are needed for the diagnosis of infection. 

A PubMed search was performed with the keywords “Shoulder” 
(Title) AND “Infection” (Title/Abstract). Among the 570 entries, we 
selected only the articles involving shoulder prostheses and focused 
on clinical studies only. We excluded the studies that did not report 
the initial presentation (one study focusing on the second stage of 
two-stage revision only). We found no meta-analysis reporting the 
initial clinical features at presentation. Twenty-fi ve studies were 
included in the fi nal full-text review for this analysis.

Among the 25 published series of shoulder periprosthetic infec-
tion, we identifi ed in the literature [1–25], clinical symptoms were 
constantly cited as an important part of the diagnostic process. 
Despite this, clinical presentation was not always precisely reported 
in the published series [26], and this allowed only a limited anal-
ysis: 9 series did not give any information about clinical signs 
[2-4,7,15,18,21,22,25], and, in the 16 others, the clinical description was 
incomplete in most of the cases. Furthermore, the clinical criteria 
were never stratifi ed by timing of presentation (acute, subacute, 
chronic), and, when they were, the defi nitions of these timings 
varied, making it impossible to draw conclusions regarding the 
utility of clinical features depending on timing of presentation.

Sinus Tract
The presence of a sinus tract has always been recognized among 

the major clinical criterion for the diagnosis of infection and is one 
of the criteria published by the Musculoskeletal Infection Society in 
2009 [27]. Eleven of the 25 series reviewed reported on the presence 
or absence of a sinus tract at the time of diagnosis, accounting for 
264 shoulders [5,9,10, 12-14,16,17,19,20,24]. A sinus tract was reported 

in 110 cases (41.7%). In each of these cases, infection was considered 
obvious, even in the absence of other clinical, laboratory (white 
blood cell count, C-reactive protein, erythrocyte sedimentation rate) 
or microbiological fi ndings. In addition to a sinus tract formation, 
the development of unexpected wound drainage (drainage outside 
of the immediate postoperative period) is highly suspicious for the 
development of shoulder PJI. Kelly et al. [28] specifi cally utilized 
“wound drainage” in their defi nition of shoulder PJI. The infl am-
matory process leading to wound drainage from a previously dry, 
healing wound has limited etiologies and should signifi cantly raise 
the suspicion for PJI.

Local Tissue Infl ammation
The presence of erythema and swelling is mentioned in only 7 

studies (187 shoulders) and reported in 71 cases (38%) [4,5,9,11,17,19,20]. 
Although very suggestive of infection, these symptoms are not 
usually considered specifi c enough to reach with certainty a diag-
nosis of infection. In fact, a certain degree of erythema and swelling 
can be seen in cases of hematoma, allergy or other acute aseptic 
problem (i.e., periprosthetic fracture or aseptic loosening).

Fever 
Systemic signs of infection such as fever are rarely reported in 

association with shoulder PJI. Only 4 studies specifi ed if fever was 
present at the time of diagnosis; 14 cases among 132 patients (10.6%) 
[14,16,19,20]. It is impossible to ascertain why fever was not reported 
in the other literature reviewed and whether it was not present or if it 
was an omission. The presence of fever in association with shoulder 
PJI suggests a more fulminant process. Fever in the absence of other 
clinical signs of shoulder infection may indicate another unrelated 
process.

Pain and Impaired Function 
Although nonspecifi c, shoulder pain and dysfunction are 

the most frequent signs/symptoms associated with shoulder PJI. 
Shoulder arthroplasty, when performed for the proper indications, 
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is highly eff ective at pain relief. In many cases of late shoulder PJI, 
including those with unexpected positive cultures, a change in 
patient pain and dysfunction are often the only clinical manifesta-
tion. On the other hand, when pain does not normally diminish in 
the early recovery period after surgery (fi rst few weeks), PJI should 
also be suspected. Two hundred fi fty patients among 276 (90.6%) 
reported in 10 studies [1,5,6,8,10,14,19,20,23,24], suff ered from shoulder 
pain and impairment at the time of diagnosis, making pain a sensi-
tive symptom. Pain can be associated with other local signs (infl am-
matory wound, swelling, collection, fi stula), or may be present in 
isolation. In the case of a painful shoulder arthroplasty, establishing 
a diagnosis of infection is often diffi  cult and should be based on 
further investigation. Nevertheless, infection should be strongly 
considered in the case of a painful shoulder arthroplasty. In less than 
10% of cases, an infected shoulder prosthesis can be painless, but in 
these cases, there is always local evidence for an infection (infl amma-
tory wound, swelling, collection, fi stula).

Stiff ness
Limited range of motion is classically associated with shoulder 

periprosthetic infection, but was specifi cally reported in only 
one study (30 out of 44 patients; 68.2%) [5]. It frequently occurs in 
conjunction with pain, another nonspecifi c symptom.
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QUESTION 2: What radiographic fi ndings are concerning for shoulder periprosthetic joint 
infection (PJI)?

RECOMMENDATION: Radiographic fi ndings concerning for shoulder PJI include component loosening or migration, radiolucent lines, 
osteolysis, endosteal scalloping and new bone formation. Specifi cally, humeral loosening should signifi cantly raise the suspicion for 
shoulder PJI. 

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)


