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an incidence of joint dysfunction of 74% (128 of 172) in the knees
compared to 85% (126 of 148) in the hips.

REFERENCES

[1]  Ghosh S, Charity RM, Haidar SG, Singh BK. Pyrexia following total knee
replacement. Knee. 2006;13:324-327. doi:10.1016/j.knee.2006.05.001.

[2]  Zajonz D, Wuthe L, Tiepolt S, Brandmeier P, Prietzel T, von Salis-Soglio GF,
et al. Diagnostic work-up strategy for periprosthetic joint infections after
total hip and knee arthroplasty: a 12-year experience on 320 consecutive
cases. Patient Saf Surg. 2015;9:20. doi:10.1186/513037-015-0071-8.

[3] ZengY, Feng W, Qi X, Li], Chen |, Lu L, etal. Differential knee skin tempera-
ture following total knee arthroplasty and its relationship with serum
indices and outcome: a prospective study. | Int Med Res. 2016;44:1023-1033.
doi:10.1177/0300060516655237.

[4]  Surin VV, Sundholm K, Bickman L. Infection after total hip replacement.
With special reference to a discharge from the wound. | Bone Joint Surg Br.
1983;65:412-418.

[5]  Berbari EF, Hanssen AD, Duffy MC, Steckelberg JM, Ilstrup DM, Harmsen
WS, et al. Risk factors for prosthetic joint infection: case-control study. Clin
Infect Dis. 1998;27:1247-1254.

[6]  Petti CA, Stoddard GJ, Sande MA, Samore MH, Simmon KE, Hofmann A. The
suspected infected prosthetic joint: clinical acumen and added value of

laboratory investigations. PLoS One. 2015;10:e0131609. doi:10.1371/journal.
pone.o131609.

[7]  Jenny JY, Adamczewski B, De Thomasson E, Godet |, Bonfait H, Delaunay C.
Can the presence of an infection be predicted before a revision total hip
arthroplasty? Preliminary study to establish an infection score. Orthop
Traumatol Surg Res. 2016;102:161-165. d0i:10.1016/].0ts1.2015.12.017.

[8]  Berbari EF, Osmon DR, Carr A, Hanssen AD, Baddour LM, Greene D, et al.
Dental procedures as risk factors for prosthetic hip or knee infection: a
hospital-based prospective case-control study. Clin Infect Dis. 2010;50:8-16.
doi:10.1086/648676.

[9] Portillo ME, Salvadé M, Sorli L, Alier A, Martinez S, Trampuz A, et al. Multi-
plex PCR of sonication fluid accurately differentiates between prosthetic
joint infection and aseptic failure. | Infect. 2012;65:541-548. doi:10.1016/j.
jinf.2012.08.018.

[10] Tande AJ, Palraj BR, Osmon DR, Berbari EF, Baddour LM, Lohse CM, et al.
Clinical presentation, risk factors, and outcomes of hematogenous pros-
thetic joint infection in patients with Staphylococcus aureus bacteremia.
Am | Med. 2016;129:221.e11-20. d0i:10.1016[j.amjmed.2015.09.006.

[11] Jacobs AME, Van Hooff ML, Meis JF, Vos F, Goosen JHM. Treatment of pros-
thetic joint infections due to Propionibacterium. Similar results in 6o
patients treated with and without rifampicin. Acta Orthop. 2016,87:60-66.
doi:10.3109/17453674.2015.1094613.

[12] TsengSW, Chi CY, Chou CH, Wang Y], Liao CH, Ho CM, et al. Eight years expe-
rience in treatment of prosthetic joint infections at a teaching hospital in
Central Taiwan. | Microbiol Immunol Infect. 2012;45:363-369. doi:10.1016/].
jmii.2011.12.014.

Authors: Javad Mortazavi, Erik Hansen

QUESTION 6: should intraoperative purulence be considered as a definitive sign of a

periprosthetic joint infection (PJI)?

RECOMMENDATION: Intraoperative purulence should not be considered a definitive sign of a PJI. The definition of purulence is subjective and
is neither a sensitive, nor specific, diagnostic marker of a PJI. A validated, objective definition for purulence due to infection is required to set

purulence as a diagnostic criterion for PJIs.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 75%, Disagree: 22%, Abstain: 3% (Super Majority, Strong Consensus)

RATIONALE

Purulence, defined as the presence of pus, has conventionally been
considered a definitive sign of PJl and many studies have used intra-
operative purulence as a single criterion to diagnose PJIs [1-4]. The
Infectious Diseases Society of America (IDSA) in a Clinical Prac-
tice Guidelines for diagnosis and management of PJI, indicates
that the presence of purulence without another known etiology
surrounding the prosthesis is a definitive evidence of PJI (B-III) [5].
However, considering purulence around the implant as a definitive
sign of infection seems to have several drawbacks.

First of all, the determination of purulence is based on the
subjective interpretation of the surgeon. Although most surgeons
might agree on frank pus, they would have different thresholds for
considering cloudy or turbid fluid as purulence. Therefore, the defi-
nition of purulence is subjective and assessment and classification
of what constitutes purulence are based on surgeons’ training, expe-
rience and other factors. Failure to use objective criteria to diagnose
PJIs has been shown to substantially increase the reported infection
rates [6,7].

Secondly, the presence of purulent-appearing or turbid syno-
vial fluid has been reported in both non-infected native and pros-
thetic joints [8-12]. Turbid, yellowish-white fluid may represent the
neutrophil-rich liquid that develops as part of an inflammatory reac-
tion in response to an infection [13], but it may also be seen in non-
infectious problems such as crystalline deposition diseases [14,15].
Although contemporary biomaterials are relatively inert, they may

still release particles that provoke an inflammatory reaction in some
patients [16]. In addition, purulence can exist in patients with failure
of metal-on-metal (MoM) bearing surfaces [8-10] or failure due to
corrosion at the trunnion of the femoral stem [11], but that does not
represent a PJI. Moreover, concomitant infection and failed MoM
arthroplasty have also been reported with indistinguishable appear-
ance of the periprosthetic fluid or tissue from non- infected failed
MoM implants [17,18].

Thirdly, it was shown that purulence had an acceptable sensi-
tivity of 0.82 and PPV of 0.91 but the specificity and NPV were exceed-
ingly low (0.32 and o0.17, respectively). The sensitivity of purulence
was significantly higher in acute hematogenous and late PJIs (0.92
and 0.89, respectively), compared with early postoperative PIs (0.66)
[19], butit s still low to be a definitive sign of PJls.

Fourth, in the early postoperative period, the synovial fluid is
usually blood-contaminated and evaluation of purulence in this
time period is very difficult [19].

Fifth, studies showed that there is no correlation between the
intensity of systemic inflammatory response and the presence
of purulence in the affected joint. Alijanpour et al. [19] showed no
correlation between erythrocyte sedimentation rate and C-reac-
tive protein levels and the percentage of synovial neutrophils and
the presence of purulence in their series of 467 patients. However,
they showed an association between the mean number of synovial
neutrophil count, which is concordant with the concept that puru-
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lence represents a local inflammatory reaction consisting of a high
synovial white blood cell count.

Therefore, in the absence of an objective definition, it is difficult
to consider purulence as a simple dichotomous variable. Subjec-
tive opinion of the surgeon regarding periprosthetic fluid can vary
based on their clinical impression or concerns regarding the conse-
quences of misdiagnosing PJIs. Moreover, P] has a serious impact on
patients’ health and quality of life because patients may be subjected
to additional surgical procedures and long-term antibiotic treat-
ment. Therefore, surgeons should be cautious in applying subjective
criteria for ruling in or ruling out PJIs in suspected patients.
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QUESTION 7: 1s aseptic loosening (AL) associated with an undiagnosed periprosthetic joint

infections (PJIs)?

RECOMMENDATION: some percentage of AL is due to culture-negative infection, since up to 10% of culture-negative cases contain bacteria when
screened by molecular methods. Whether this correlates to an undiagnosed infection causing AL remains unclear. Understanding this issue is
limited by the ability of bacterial culture to function as an effective gold standard for detecting infection. The role of molecular techniques such as

next generation sequencing in this setting needs to be explored.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 90%, Disagree: 8%, Abstain: 2% (Super Majority, Strong Consensus)

RATIONALE

Loosening is one of the most common indications for total joint
arthroplasty revision. Differentiating between PJI and AL is impor-
tant in determining appropriate treatment. Loosening is consid-
ered aseptic when the radiographic or clinical findings associated
with loosening are present in the absence of clinical or laboratory
evidence of infection. Radiographic determination of loosening
has an excellent specificity and positive predictive value, however, a
poor sensitivity and negative predicative value, and thus should not
be used to exclude loosening [1].

There is the possibility that microorganisms live on or around
implants without signs or symptoms of infection, which can lead
to AL. Several prospective and retrospective studies have supported
that at least a fraction of cases with AL have been associated with

higher rates of bacterial growth. The reported prevalence of unex-
pected positive cultures (UPC) in presumed aseptic revision arthro-
plasty varies from 5.9 to 23.9% [2-14]. This major variation might be
due to small sample size, different culturing protocols (detection
of bacteriologic 16S ribosomal RNA by polymerase chain reaction,
sonication fluid cultures and conventional techniques of fluid and
soft tissue cultures), laboratory contamination rates, as well as the
heterogeneity of patients included in each study (i.e., revisions for
isolated polyethylene wear, dislocation, fracture and implant loos-
ening) [2,5]. Kempthorne et al. reported a case-control prospective
study comparing AL patients (cases) and patients undergoing revi-
sion surgery for other causes (control) with a positive culture rate of
15% [2].



