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Rationale:

Surgeons should employ a high index of suspicion for periprosthetic joint infection (PJI)
in any patient that is undergoing revision total joint arthroplasty (TJA) [1, 2, 3, 4]. When
there is diagnostic ambiguity, intraoperative cultures often are performed, and these
cultures may influence the postoperative care of these patients, sometimes resulting in
more surgery or the use of extended courses of parenteral antibiotics.

This is important because unnecessary treatment with antibiotics due to a false-positive
test can result in major emotional and financial hardship on patients, morbidity, and the
development of antibiotic resistance. However, not treating an infected patient due to a
false negative result can have even more devastating consequences.

A multitude of factors can lead to an arthroplasty revision surgery, with the specific
causes varying from patient to patient and depending on the joint affected. Instability,
aseptic loosening, periprosthetic fractures, and chronic, unexplained pain are frequently
cited as reasons for revision. However, PJI after arthroplasty is always a concern. The
problem is that there are occasional cases of occult infection that are difficult to detect
preoperatively with the use of conventional microbiologic culture techniques[11-12]. It
is also important to note that multiple causes for failure can exist. Thus, having a reason
for revision does not mean that infection cannot exist in a given patient who has a
discrete cause of failure.

The necessity of intraoperative sampling in prosthetic revision surgery raises an
important clinical question. When periprosthetic joint infection (PJI) is either suspected
or confirmed—based on clinical, laboratory, and radiological findings—intraoperative
sampling is unequivocally mandatory [7], irrespective of the anatomical location (hip,
knee, and shoulder). This practice is crucial as the microbiological data obtained
directly influence the optimal treatment strategy for the patient even if the infective
organism is previously identified by aspiration[10] and increases the odds of treatment
success [8].

We realize that the decision to take intraoperative samples during revision surgery for
presumed aseptic reasons is complex and controversial. There is an ongoing debate in



the orthopaedic community about the necessity of this practice. The incidence of occult
PJI justifies systematic intraoperative sampling [5]. Anagnostakos et al. demonstrated
that approximately one out of eleven aseptic revision arthroplasties had positive
intraoperative cultures. The incidence of positive findings was 9.3% (14 out of 151
cases) for the hip and 7.8% for the knee joint (six out of 77 cases).

Infection is one of the most common reasons for revision total hip arthroplasty (THA)
in the USA (15%). Close to 50,000 revisions are performed per year, with PJI being one
of the most frequently cited reasons for revision in the first five years following the
primary procedure [5]. In the study by Renard et al., the causes of revision in 523 THA
were instability (42%), aseptic loosening (25%), periprosthetic fracture (19%),
unexplained pain (6%), and others (8%)[5]. Among all revisions for instability, 16% (n
= 15) met the infection criteria. When assessing only the early dislocations (before three
months), this percentage increased to 23%. This incidence of infection was 12% among
periprosthetic fractures, 3.2% among cases of aseptic loosening, and 2.8% in cases of
polyethylene wear/osteolysis [5-6].

A short time between primary THA and revision or an early postoperative dislocation
are some examples of signs that are concerning for infection [5]. Patients undergoing
conversion THA from prior hip or acetabular fracture have a high rate of positive
intraoperative cultures[13]. In revisions of THA involving the acetabulum, the
proportion of patients who have one or more positive intraoperative cultures (PIC) was
15% (39 of 260). Of the 260 patients who underwent a cup revision, 85% had no PICs
(221 of 260), 8% had one PIC (21 of 260), and 7% had two or more PICs (18 of 260)
[14].

Shoulder surgeons need to maintain a high index of suspicion for periprosthetic
infections after shoulder arthroplasty, as many of the conventional clinical and
laboratory markers may be negative. At this time, multiple cultures taken at the time of
revision surgery have been shown to have the highest diagnostic utility for PJI [15].
Surgeons need to balance the cost and morbidity of a potential missed diagnosis of a
PJI with those of potentially over-treating an aseptic revision shoulder arthroplasty.
Ahmadi et al. found that 169 of the 537 surgeries (31.5%) had positive intraoperative
cultures [16], Positive culture results, however, must be viewed in the context of the
overall clinical picture as well as the appearance of the tissues at the time of revision
surgery [15.16]. Intraoperative tissue culture should be in accordance with clinical and
preoperative findings. Causative microorganisms are also an important factor.

Given the therapeutic implications of intraoperative culture results obtained during
prosthesis revision surgery and regardless of the clinical, biological, or radiological
factors prompting the revision, obtaining intraoperative samples enables the detection
of occult infections where the diagnosis may be solely microbiological.
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