
Vol.:(0123456789)1 3

Archives of Orthopaedic and Trauma Surgery (2018) 138:605–609 
https://doi.org/10.1007/s00402-018-2870-8

ORTHOPAEDIC SURGERY

Management of periprosthetic shoulder infections with the use 
of a permanent articulating antibiotic spacer

Antonio Pellegrini1 · Claudio Legnani2 · Vittorio Macchi1 · Enzo Meani1

Received: 19 September 2017 / Published online: 15 January 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Introduction Management of periprosthetic shoulder infections (PSIs) still remains challenging. We conducted a retro-
spective case study to assess the outcomes of definitive articulating antibiotic spacer implantation in a cohort of elderly, 
low-demanding patients. We hypothesized that in patients with low functional demands seeking pain relief with chronic 
PSIs, treatment with a definitive articulating antibiotic spacer would lead to satisfying results concerning eradication of the 
infection, improvement of pain, and improving shoulder function.
Materials and methods 19 patients underwent definitive articulating antibiotic spacer implantation for the treatment of an 
infected shoulder arthroplasty. Mean age at surgery was 70.2 years. Patients were assessed pre-operatively with functional 
assessment including Constant-Murley score, and objective examination comprehending ROM, visual analog scale pain 
score, and patient subjective satisfaction (excellent, good, satisfied, or unsatisfied) score. Radiographs were taken to examine 
signs of loosening, and change in implant positioning.
Results At the most recent follow-up, none of the patients had clinical or radiographic signs suggesting recurrent infection. 
Most patients reported satisfying subjective and objective outcomes. Follow-up examination showed significant improve-
ment of all variables compared to pre-operative values (p < 0.001). Radiographs did not show progressive radiolucent lines 
or change in the position of the functional spacer. In one case, glenoid osteolysis was reported, which did not affect the 
clinical outcome.
Conclusions In selected elderly patients with low functional demands seeking pain relief with infected shoulder arthroplasty, 
definitive management with a cement spacer is a viable treatment option that helps in eradicating shoulder infection and 
brings satisfying subjective and objective outcomes.
Level of Evidence Case series, Level IV.
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Introduction

Periprosthetic shoulder infections (PSIs) are challenging to 
treat and often result in significant patient morbidity.

Treatment goals include resolution of the infection, pain 
relief, improvement of function.

Surgical options include debridement and chronic 
antibiotic suppression, 1- or 2-stage revisions, definitive 

articulating antibiotic spacer, and excision arthroplasty [1–5] 
Current literature regarding the optimal treatment remains 
controversial [6].

Proubasta et al. proposed the use of a permanent antibi-
otic-impregnated cement spacer in the septic shoulder after 
arthroplasty. They stated that this could be a valid treatment 
option in an elderly, low-demand patient [7].

We conducted a retrospective case study to assess the 
outcomes of definitive articulating antibiotic spacer implan-
tation in a cohort of elderly patients with low functional 
demands seeking pain relief.

We hypothesized that in patients with chronic PSIs, treat-
ment with a definitive articulating antibiotic spacer would 
lead to satisfying results concerning eradication of the infec-
tion, improvement of pain and shoulder function.
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Methods

Twenty-three patients underwent definitive articulating 
antibiotic spacer implantation for the treatment of an 
infected shoulder arthroplasty from 2007 to 2014. Nine-
teen of them (10 men and 9 women) were available at 
follow-up and were included in the study.

Infection was diagnosed through clinical examination, 
erythrocyte sedimentation rate (ESR), serum leucocyte 
count and C-reactive protein (CRP), and evidence of radio-
graphic loosening on preoperative radiographs. All cases 
presented with actively synovial cutaneous fistula.

All patients were elderly, low-demanding patients, 
with reduced functional requests, with a reduced compli-
ance and radiographic evidence of bone defects (e.g., loss 
of bone stock on the glenoid surface). All of them had 
undergone previous shoulder surgery at least once before 
primary prosthetic implant (between one and three pro-
cedures); no previous revision surgeries were performed.

Three of them were elected for 2-stage revision sur-
gery, but since they experienced pain relief and acceptable 
functional outcomes without signs of recurrent infection 
following spacer implantation, patients were told that a 
second stage was not recommended. Therefore, following 
initial satisfying results, in the remaining patients, implan-
tation of the antibiotic spacer was proposed as a definitive 
treatment.

Mean age at presentation with PSI was 70.2  years 
(range 67–80 years). The operative side was right in 13 
of 19 patients (68%), and all but 2 patients were right-
hand dominant. The PSI involved anatomic total shoul-
der arthroplasty (TSA) most commonly (13 of 19), fol-
lowed by reverse TSA in 5 and hemiarthroplasty in 2 cases 
(Table 1). All surgeries were performed by one single sen-
ior surgeon.

Surgical technique

After explantation of all previously implanted components 
and cement and extensive surgical débridement and irriga-
tion of soft tissues, with removal of all possibly infected 
and inflammatory tissue, a prefabricated antibiotic-impreg-
nated cement spacer was used in 12 patients (Vancogenx, 
Tecres, Sommacampagna, Italy), while in 7 patients, the 
spacer was manually molded around the stem using Gen-
tamicin-loaded revision cement with clindamycin added 
(Refobacin, Biomet, Warsaw, Indiana). The type of anti-
biotic spacer was based on cultural examination whenever 
possible (pre-operative pathogen identification on synovial 
cutaneous fistula), otherwise a broad-spectrum antibiotic 
was used. As the cement began to cure and the consistency 
became firm, but still moldable, the spacer was placed into 
the humeral canal and fixed to the metaphyseal bone of the 
humeral shaft, tight enough to prevent stem motion.

Post‑operative rehabilitation

In all patients, antibiotic therapy was carried out for 6 
weeks, according to specific microorganism isolation.

After surgery, patients were placed into a shoulder 
immobilizer for 3 weeks, then started performing. When 
the immobilizer was discontinued, patients were instructed 
to perform pendulum exercises, supine stretching and were 
allowed to resume daily living activities.

Outcome measures

Clinical outcomes were evaluated for each patient before 
the first-stage procedure and at the most recent follow-
up. Primary outcome was clinical and radiographic signs 
of infection eradication. Secondary outcomes included 
range of motion as measured with a goniometer, Constant-
Murley Score, visual analog scale (VAS) pain score, and 
patient subjective satisfaction (excellent, good, satisfied, 
or unsatisfied) score according to Neer.

Anteroposterior and axillary radiographs were exam-
ined for signs of loosening, osteolysis, and change in 
implant position.

Statistical analysis

Data were analyzed using the program SPSS Version 19.0 
(SPSS Inc., Chicago, IL, USA). Paired t-test (two sided 
test and α = 0.05) was utilized to compare pre-operative 

Table 1  Patient demographics and anthropometric data

SD standard deviation, TSA total shoulder arthroplasty

Age at surgery (SD) (year) 70.2 
(SD:10.2)

Gender
 Male 10
 Female 9

Operations before spacer implantation
 Hemiarthroplasty 2
 TSA 13
 Reverse TSA 5

Type of infection
 Delayed (< 1 year) 3
 Late (> 1 year) 16
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and follow-up status. Differences with a p value < 0.05 
were considered statistically significant.

Results

After a mean follow-up of 8 years (range 2–10 years), none 
of the 19 patients had clinical or radiographic signs suggest-
ing recurrent infection, which included the absence of posi-
tive ESR and CRP, synovial cutaneous fistula, and loosening 
of the components on standard X-rays.

Overall clinical outcomes are reported in Table 2.
Both functional and pain scores improved significantly. 

The overall mean VAS score decreased from 6.4 (SD: 2.1) 
pre-operatively to 1.5 (SD: 1.7) after infection treatment 
(P < 0.001); the mean calculated Constant score increased 
from 21.4 (SD:15.1) pre-operatively to 38.3 (SD: 16.3) 

post-operatively (P < 0.001), with an active forward flexion 
and abduction recorded at follow-up of, respectively, 59.2° 
(SD:23.7°) and 52.5° (SD:21.4°) (Fig. 1).

The self-reported global patient satisfaction, scored 
according to Neer, yielded nine patients who reported good 
(47%), 9 (47%) reporting satisfying and 1 (6%) poor results.

Causative pathogens were identified in approximately 
57% of patients (11 on 19 patients) intraoperatively, with 
methicillin-resistant Staphylococcus aureus (MRSA) and 
coagulase-negative staphylococci (CNS) being the most 
commonly isolated bacteria. (Table 3).

Radiographs did not show progressive radiolucent lines 
or change in the position of the functional spacer. In one 
case, glenoid osteolysis was reported, which did not affect 
the clinical outcome.

Discussion

The most important finding of the present study was that 
following the implantation of definitive functional antibi-
otic spacer in a cohort of elderly, low-demanding patients 
with PSI, none of the subjects had clinical or radiographic 
signs suggesting recurrent infection. Second, most patients 
reported subjective and objective satisfying outcomes at an 
average follow-up of 8 years.

The current findings suggest that removal of the infected 
prosthesis, followed by irrigation and debridement and sub-
sequent insertion of a cement spacer, can be a relatively suc-
cessful treatment option in appropriately selected patients. 
After a mean follow-up of 8 years, this study reported 0% 
recurrence of infection in the 19 study patients.

Table 2  Overview of the results 
of clinical assessment

VAS visual analog scale, SD standard deviation

Pre-operative Post-operative p value

Constant-Murley score (mean, SD) 21.4 (SD:15.1) 38.3 (SD: 16.3) p < 0.001
VAS pain score (mean, SD) 6.4 (SD: 2.1) 1.5 (SD: 1.7) p < 0.001
Active forward flexion (mean, SD) 41.2° (SD:29.2) 59.2° (SD:24.8) p < 0.001
Active abduction (mean, SD) 38.1° (SD: 23.7) 52.5° (SD:21.4) p < 0.001

Fig. 1  Patients showing maximum active forward flexion (1°) and 
maximum active abduction (b) following definitive spacer implanta-
tion

Table 3  Pathogens isolated 
intraoperatively

MRSA methicillin-resistant 
Staphylococcus aureus, CNS 
coagulase-negative staphylo-
cocci

Pathogen Number (%)

MRSA 5 (26.3%)
CNS 4 (21.1%)
Propionibacte-

rium acnes
2 (10.5%)

No isolation 8 (42.1%)
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Although a literature search found few clinical data on 
the use of cement spacers as definitive treatment in patients 
with infection, previous series reported an overall reinfec-
tion rate of 5%.

Mean follow-up Constant-Murley score in the current 
series was 38.3 (SD: 16.3), which is comparable to the find-
ings of Klatte et al. [8] and Beekman et al. [1] who reported 
Constant-Murley scores of 51.1 and 55, respectively, 
in patients with 1-stage revision. Similarly, Loehr et al. 
reported satisfying outcomes following one-time exchange 
(post-operative Constant-Murley score of 46.1) [5]. Addi-
tionally, Coffey et [9] reported a mean ASES score of 74 
and a mean Constant score of 57 in patients with 2-stage 
revision. Functionally, this cohort of patients had average 
forward flexion of 59.2°±24.8°, which as expected is less 
compared to the average forward flexion (66.4°±20.8°) 
reported by Sabesan et al. [10] in planned 2-stage revisions, 
who, on the other hand, reported a major complication rate 
of 35% following revision surgery.

Identification of pathogens with intraoperative microbiol-
ogy examination could be done in 57% of patients, similar 
to other studies [11–13]. Encountered causative pathogens 
were consistent to those reported in literature, with a preva-
lence of MRSA and CNS, together with propionibacterium 
acnes [5, 12–14].

Romanò et al. [15] reported satisfying results with the use 
of permanent spacer implant and two-stage revision in the 
treatment of periprosthetic shoulder infection.

The utility of articulating, antibiotic-impregnated cement 
spacers to treat periprosthetic hip and knee infections is 
well-established, and that knowledge has been translated to 
the management of infected shoulder prostheses [7, 9, 16, 
17]. However, the role of these implants as a definitive treat-
ment modality is uncertain [18, 19].

The risk of humeral periprosthetic fracture and erosion of 
the medial glenoid as well as concerns about reduced func-
tion, may reduce the utility of definitive cement spacers in 
healthier patients who could undergo additional prosthetic 
replacement, however, definitive treatment with cement 
spacers may provide reasonable range of motion and sat-
isfying functional outcomes in elderly patients with severe 
medical comorbidities and reduced functional requests.

Two-stage revisions have been shown to be effective for 
the treatment of infected shoulder arthroplasty; however, 
their effect on functional outcomes has been variable [11, 
20–22], and in addition, they carry the risks of further com-
plications and may not be indicated in high-risk patients or 
subjects with bone defects.

For these reasons, the achievement of infection eradica-
tion together with acceptable functional outcomes allows the 
use of a permanent functional spacer for the management of 
an infected shoulder arthroplasty. The use of a permanent 
spacer can be either planned pre-operatively or it can follow 

an originally planned 2-stage procedure when after first 
stage acceptable function and pain relief is achieved [23].

The long-term outcomes of definitive treatment with 
cement spacers compared with 1- and 2-stage revisions for 
infection warrant further investigation.

Limitations of the present study include its retrospective 
nature, the lack of a control group and the relatively small 
sample size. The limited number of patients is due to the fact 
that this approach requires adopting highly selective indica-
tions as criteria for patient selection. Further randomized 
clinical trials are needed to substantiate these findings.

Conclusion

In selected elderly patients with low functional demands 
seeking pain relief with infected shoulder arthroplasty, defin-
itive management with a cement spacer is a viable treatment 
option that helps in eradicating shoulder infection and brings 
satisfying subjective and objective outcomes.
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