Section3  Treatment 625

REFERENCES

[1]  Sabesan V], Ho |C, Kovacevic D, lannotti JP. Two-stage reimplantation
for treating prosthetic shoulder infections. Clin Orthop Relat Res.
2011;469:2538-2543. d0i:10.1007/511999-011-1774-5.

[2]  Weber P, Utzschneider S, Sadoghi P, Andress H-J, Jansson V, Miiller PE.
Management of the infected shoulder prosthesis: a retrospective analysis
and review of the literature. Int Orthop. 2011;35:365-373. d0i:10.1007/500264-
010-1019-3.

[3] Ghijselings S, Stuyck |, Debeer P. Surgical treatment algorithm for infected
shoulder arthroplasty: a retrospective analysis of 17 cases. Acta Orthop Belg.
2013;79:626-635.

[4] Buchalter DB, Mahure SA, Mollon B, Yu S, Kwon YW, Zuckerman ]D. Two-
stage revision for infected shoulder arthroplasty. | Shoulder Elbow Surg.
2017;26:939-947. d0i:10.1016/].jse.2016.09.056.

[5] Updegrove GF, Armstrong AD, Kim H-MM. Preoperative and intraoperative
infection workup in apparently aseptic revision shoulder arthroplasty. |
Shoulder Elbow Surg. 2015;24:491-500. d0i:10.1016/].jse.2014.10.005.

[6] Ricchetti ET, Frangiamore SJ, Grosso M, Alolabi B, Saleh A, Bauer TW, et al.
Dia%nosis of periprosthetic infection after shoulder arthroplasty: a critical
analysis review. |BJS Rev. 2013;1. d0i:10.2106/]B]S.RVW.M.00055.

Authors: Gregory Cvetanovich, Anthony Romeo

QUESTION 5: Is there a role for pre-reimplantation open or arthroscopic tissue biopsy in the
evaluation during two-stage exchange of shoulder periprosthetic joint infection (PJI)?

RECOMMENDATION: unknown. There is one level IV study suggesting that open biopsy prior to second-stage revision for shoulder PJI can iden-
tify patients with persistent infection who may benefit from subsequent repeat irrigation and debridement (I&D) prior to second stage reimplan-

tation.

LEVEL OF EVIDENCE: Limited

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

RATIONALE

PubMed and Embase were searched from 1980 to January 2018 to
identify studies evaluating preoperative open or arthroscopic tissue
biopsy prior to second stage revision shoulder arthroplasty after
treatment of shoulder PJI. A secondary search of the references
of included studies was also conducted. One article was selected
for inclusion. Articles regarding hip and knee arthroplasty were
excluded.

Zhangetal.reportedalevel IV case seriesinwhich they performed
open biopsy prior to second stage revision for treatment of shoulder
PJI[1]. Eighteen patients with shoulder P]l between 2005and 2012 were
included. Patients were treated with a standard protocol involving
I&D, removal of implants, antibiotic spacer placement and antibi-
otic therapy based on culture results for six weeks based on infec-
tious disease service recommendations. At a minimum four weeks
after completion of antibiotics, patients were re-evaluated to ensure
no clinical symptoms of infection were present and erythrocyte
sedimentation rate/ C-reactive protein (ESR/CRP) had normalized.
At this point, all patients underwent open biopsy via deltopectoral
incision to obtain at least three soft tissue and bone cultures from
tissue adjacent to the bone-antibiotic spacer interface. If cultures
were negative for 7 to 14 days, patients underwent reimplantation. If
cultures were positive, patients instead underwent repeat I&D with
antibiotic spacer exchange and the protocol was repeated.

Zhangetal. found that 4 of 18 patients (22%) had positive cultures
from the open biopsy indicative of persistent infection with a 38%
persistent infection rate for individuals infected with C. acnes. One
patient had positive cultures again on second open biopsy and

underwent a second spacer exchange prior to finally obtaining a
negative third biopsy and undergoing reimplantation. C. acnes was
the most common pathogen, present in 44% of index shoulder PJIs.
Among persistent infections, 3 of 4 patients (75%) had C. acnes, and
the patient requiring two spacer exchanges had C. acnes on each
occasion. At a mean of 24 month follow-up (range 12 to 36 months),
all18 patients were reimplanted (2 hemiarthroplasty, 1 total shoulder
arthroplasty (TSA), 15 reverse total shoulder arthroplasty (RTSA))
and noted to be clinically infection-free with an average American
Shoulder and Elbow Surgeons (ASES) score of 71.

This study is limited in its level IV design and small sample size.
Furthermore, patients undergoing two-stage revision had variable
index procedures from which they developed shoulder PJI, including
one open reduction internal fixation (ORIF) proximal humerus frac-
ture, three hemiarthroplasties, six rotator cuff repairs, five TSAs and
three RTSAs. There is no comparison group of patients who did not
undergo open biopsy, and no comparison to alternative methods
such as shoulder aspiration or arthroscopic biopsy.

The role of open or arthroscopic biopsy prior to reimplantation
during a two-stage exchange arthroplasty remains unclear.
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