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Abstract

Background The diagnosis of periprosthetic joint infection
(PJD) in patients with failed metal-on-metal (MoM) bear-
ings and corrosion reactions in hip arthroplasties can be
particularly difficult, because the clinical presentation of
adverse local tissue reactions may mimic that of PJI,
because it can also occur concurrently with PJI, and
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because common laboratory tests used to diagnose PJI may
be elevated in patients with MoM THAs.

Questions/purposes We sought to determine the test
properties of the serum erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), synovial fluid white
blood cell (WBC) count, and synovial fluid differential
(percent polymorphonuclear cells [PMNs]) in diagnosing
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PJI in either MoM hips undergoing revision for a variety of
indications or in non-MoM hips undergoing revision for
either corrosion reaction or full-thickness wear. Addition-
ally, we sought to describe how MoM bearings, metal
debris, and corrosion reactions can confound the analysis
of the synovial fluid WBC count and affect its diagnostic
use for PJIL

Methods We reviewed 150 revision hips meeting speci-
fied inclusion criteria (92 MoM total hips, 19 MoM hip
resurfacings, 30 non-MoM bearings with corrosion, and
nine full-thickness bearing surface wear with metallosis).
In our review, we diagnosed 19 patients as infected using
Musculoskeletal Infection Society (MSIS) criteria. Mean
laboratory values were compared between infected and not
infected patients and receiver operator characteristic curves
were generated with an area under the curve (AUC) to
determine test performance and optimal cutoffs.

Results  After excluding the inaccurate synovial fluid
samples, the synovial fluid WBC count (performed accu-
rately in 102 patients) was the best test for the diagnosis of
PJI (AUC = 98%, optimal cutoff 4350 WBC/pL) followed
by the differential (performed accurately in 102 patients;
AUC = 90%, optimal cutoff 85% PMN). The ESR (per-
formed in 131 patients) and CRP (performed in 129
patients) both had good sensitivity (83% and 94%,
respectively). Patients meeting MSIS criteria for PJI had
higher mean serum ESR, CRP, synovial fluid WBC count,
and differential than those not meeting MSIS criteria
(p < 0.05 for all). An observer blinded to the MSIS diag-
nosis of the patient assessed the synovial fluid samples for
inaccuracy secondary to metal or cellular debris. Synovial
fluid sample “inaccuracy” was defined as the laboratory
technician noting the presence of metal or amorpous
material, fragmented cells, or clots, or the sample having
some defect preventing an automated cell count from being
performed. Of the 141 patients who had a synovial fluid
sample initially available for review, 47 (33%) had a
synovial fluid sample deemed to be inaccurate. A synovial
fluid WBC count was still reported; however, 35 of these
47 hips (75%) and 11 of these 35 (31%) were falsely
positive for infection.

Conclusions The diagnosis of PJI is extremely difficult in
patients with MoM bearings or corrosion and the synovial
fluid WBC count can frequently be falsely positive and
should be relied on only if a manual count is done and if a
differential can be performed. A more aggressive approach
to preoperative evaluation for PJI is recommended in these
patients to allow for careful evaluation of the synovial fluid
specimen, the integration of synovial fluid culture results,
and repeat aspiration if necessary.

Level of Evidence Level III, diagnostic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Periprosthetic joint infection (PJI) is a rare but devastating
complication after THA that is associated with substantial
morbidity, mortality, and cost [2, 4, 15, 16, 27]. Currently
accounting for 15% of all revision THAs [3], the burden of
PJI is projected to increase dramatically well into 2030
[14]. The increasing incidence of PJI and the resulting
burden placed on patients and the economy alike necessi-
tate timely and accurate methods to diagnose a deep
infection.

Adverse local tissue reactions (ALTRs) are being
increasingly encountered secondary to failed metal-on-
metal (MoM) bearings [8, 17, 18, 34, 35] as well as in
metal-on-polyethylene (MoP) bearing THAs secondary to
taper corrosion reactions [6, 7]. The diagnosis of PJI in
these patients can be particularly difficult, because the
clinical presentation of ALTR may mimic that of PJI with
purulent-appearing fluid often seen at the time of revision
[21]. ALTR can also occur concurrently with PJT [13, 33].
Furthermore, the standard laboratory tests used to diagnose
PJI (serum erythrocyte sedimentation rate [ESR], C-reac-
tive protein [CRP], and synovial fluid white blood cell
[WBC] count and differential) have been shown to be
elevated in small series of noninfected MoM THAs [10, 13,
21, 34] and MoP THAs with corrosion [6, 7].

The purposes of the present study were (1) to determine
the test properties of the serum ESR and CRP and the
synovial fluid WBC count and polymorphonuclear cell
differential (%PMN) in diagnosing PJI in either MoM hips
undergoing revision for a variety of indications or in non-
MoM hips undergoing revision for either corrosion reaction
or full-thickness wear; and (2) to describe how MoM
bearings, metal debris, and corrosion reactions can con-
found the analysis of synovial fluid WBC count and,
specifically, how this issue can change the test’s diagnostic
use for PJL

Patients and Methods

After institutional review board approval was obtained, we
identified 165 consecutive failed hip arthroplasties with a
MoM bearing (THA or hip resurfacing) or a non-MoM
bearing revised specifically for corrosion at a modular junc-
tion or full-thickness bearing wear noted in the operative
report to have produced metallic debris within the joint. All
revisions were performed between May 1, 2004, and August
1, 2014. Fifteen hips (9%) were excluded from our analysis
because of prior surgery within 6 weeks before the revision
(nine hips) [1, 36], oral or intravenous antibiotics given within
2 weeks before laboratory test draw (three hips), and a history
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suggestive of acute hematogenous infection (three hips).
Neither inflammatory arthropathy [5] nor the administration
of prophylactic antibiotics before incision during revision
surgery [30] was used as an exclusion criteria. Thus, 150 hips
of the original 165 (91%) remained for analysis, including
those undergoing revision of THA with a MoM bearing (92
hips [61%]), a MoM hip resurfacing (19 hips [13%]), a non-
MoM THA with corrosion at a modular junction (30 hips
[20%]), or non-MoM THA with full bearing surface wear
(nine hips; eight with a polyethylene liner and one with a
broken ceramic liner [6%]). The mean age at the time of
surgery was 59 £+ 11 years old (range, 33—84 years), and the
cohort consisted of 78 women (52%) and 72 men (48%). The
mean time from the index procedure to reoperation was
56 + 51 months (range, 4-271 months).

Each patient’s data were reviewed, focusing on the
preoperative serum ESR and CRP and either a preoperative
or intraoperative synovial fluid WBC count and %PMN.
Synovial fluid samples were judged to be inaccurate if the
laboratory technician noted the presence of any of the
following: metal debris, amorphous material, fragmented
or degenerating cells, or the presence of clots; or if the
sample had some defect, eg, excessive viscosity, that pre-
vented an automated cell count from being performed. The
person determining whether a synovial fluid sample was
“inaccurate” was blinded to the Musculoskeletal Infection
Society (MSIS) diagnosis of the patient.

The upper limits of normal for serum ESR and CRP in
our institution’s laboratory are 27 mm/hr and 8.0 mg/L,
respectively. Intraoperatively, a minimum of three deep
culture specimens was obtained along with multiple peri-
prosthetic soft tissue samples for intraoperative frozen
section and permanent histopathological examination.

Nineteen patients were retrospectively diagnosed as
infected as determined by three observers in consensus
using MSIS criteria; five of these patients (26%) were
culture-negative but met MSIS criteria for PJI (Table 1)
[26]. The most common reasons for aseptic revision were
aseptic component loosening and corrosion at a modular
junction (Table 2).

Student’s t-tests were used to compare normally dis-
tributed univariate data. Logistic regression models for the
prediction of infection were created to evaluate the diag-
nostic variables. To assess the fit and clinical applicability
of the predictive logistic regression models, receiver
operating characteristic curves and their associated area
under the curve (AUC) measures were generated. Optimal
diagnostic cutoff values were determined using Youden’s J
statistic, which selects the highest possible combination of
sensitivity and specificity; clinically acceptable levels of
sensitivity and specificity informed final judgment. Com-
binations of diagnostic variables were assessed in the
predictive logistic models to identify any incremental use.
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Table 1. Organisms cultured in periprosthetic joint infections

Organism Number of hips*

Peptostreptococcus species
Coagulase-negative Staphylococcus
Staphylococcus aureus’
Streptococcus agalactiae
Streptococcus intermedius
Nutritionally dependent Streptococcus
Escherichia coli

Multiple organisms

N W = = = = = N W

Culture-negative

* One patient did not have cultures available for review; "methicillin-
sensitive.

Table 2. Reasons for aseptic revision

Reason for revision Number of hips

(n = 131)
Aseptic loosening 48 (37%)
Corrosion at a modular junction*® 40 (31%)
Problems related to MoM bearing 23 (18%)
Retroverted acetabular component with soft 5 (4%)

tissue impingement

Liner dissociation 4 (3%)
Instability 4 (3%)
Full-thickness bearing surface wear 3 (2%)
Fractured ceramic liner 1 (0.8%)
Stem fracture 1 (0.8%)
Leg length discrepancy 1 (0.8%)
Removal of painful cable 1 (0.8%)

* Includes both MoM (15) and MoP (25) bearing surfaces; MoM =
metal-on-metal; MoP = metal-on-polyethylene.

The data for patients with failed MoM THA and hip re-
surfacings together, failed MoM THA alone, and non-MoM
THA with corrosion were analyzed separately to determine
if any differences existed among these groups. It should be
noted that 75 of the 165 patients originally screened for
inclusion in this study were previously included in a study
of 871 consecutive revision THAs and revision TKAs
evaluated for the diagnostic use of serological laboratory
tests for PJI in patients with inflammatory arthritis [5]. All
analysis was performed using SAS® Version 9.1.3 soft-
ware (SAS Institute Inc, Cary, NC, USA).

Results
After excluding the samples that were judged to be inac-

curate, the synovial fluid WBC count and differential were
both excellent tests for diagnosis of PJI; the synovial fluid
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Fig. 1A-D (A) A receiver operating characteristic (ROC) curve for
the serum ESR is shown with an AUC of 88%. A cutoff value of
32.0 mm/hr demonstrates 83% sensitivity, 82% specificity, 43%
positive predictive value (PPV), 97% negative predictive value
(NPV), and 82% accuracy. (B) A ROC curve for the serum CRP is
shown with an AUC of 85%. A cutoff value of 10.0 mg/L
demonstrates 94% sensitivity, 78% specificity, 39% PPV, 99%

WBC count was the best diagnostic test with an AUC of
98% (optimal cutoff = 4350 WBC/pL), whereas the dif-
ferential had an AUC of 90% (optimal cutoff = 85%
PMN). The ESR (AUC = 88%, optimal cutoff = 32 mm/
hr) and CRP (AUC = 85%, optimal cutoff = 10.0 mg/L)
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NPV, and 80% accuracy. (C) A ROC curve for the synovial fluid
WBC count is shown with an AUC of 98%. A cutoff value of 4350
cells/uL demonstrates 100% sensitivity, 95% specificity, 69% PPV,
100% NPV, and 95% accuracy. (D) A ROC curve for the %PMN is
shown with an AUC of 90%. A cutoff value of 85% PMNs
demonstrates 82% sensitivity, 87% specificity, 43% PPV, 98%
NPV, and 86% accuracy. CI = confidence interval.

both had good sensitivity (83% and 94%, respectively)
(Fig. 1A-D; Table 3). All four laboratory tests’ values
were higher in patients meeting MSIS criteria for infection
than those not meeting MSIS criteria for infection
(Table 4). Diagnostic performance was similar when
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78% (109%—85%)  39% (31%—47%)  99% (97%—-100%)  80% (73%-87%) 85%  N/A

94% (90%—98%)

10 mg/L

CRP (n = 129)

0.1013

Synovial fluid WBC count

89%

94% (90%—98%) 86% (80%-92%)  50% (41%—-59%) 99% (97%—-100%) 87% (81%—-93%)

3111 cells/uL

Before exclusion of inaccurate

samples (n = 141)

98%

100% (100%-100%) 95% (90%—99%) 69% (60%—78%) 100% (100%—-100%) 95% (91%—-99%)

4350 cells/uL.

After exclusion of inaccurate

samples (n = 102)"

%PMN

0.8826

90%

86% (80%—-93%) 46% (36%—55%) 98% (95%—-100%) 86% (80%—-93%)

85% (78%-91%)

85%

Before exclusion of inaccurate

samples (n = 112)

90%

98% (95%—-100%) 86% (79%—-93%)

43% (33%—-52%)

87% (80%—-93%)

82% (74%—-89%)

85%

After exclusion of inaccurate

samples (n = 102)?F

* Ninety-five percent confidence intervals in parentheses; 'n reflects 39 synovial fluid samples excluded (from 141 samples originally available for review) for inaccuracy secondary to metal

debris, fragmented cells, etc, as described in Materials and Methods; *n reflects 10 synovial fluid samples excluded (from 112 samples originally available for review with a differential) for
inaccuracy secondary to metal debris, fragmented, cells, etc, as described in Materials and Methods; PPV = positive predictive value; NPV = negative predictive value; AUC = area under the

receiver operator curve; ESR = erythrocyte sedimentation rate; CRP = C-reactive protein;, WBC = white blood cell; %PMN = percentage polymorphonuclear cells; N/A = not applicable.

analyzing MoM bearings (THA and resurfacings) alone,
MoM THA alone, and non-MoM THA with corrosion
alone (Appendix 1 [Supplemental materials are available
with the online version of CORR.™]).

One hundred forty-one of the 150 revision THAs with a
MoM bearing or corrosion reaction had synovial fluid available
for analysis; the remaining nine did not have synovial fluid
aspiration data in the patient record, either because they had a
dry aspiration or the surgeon did not obtain the laboratory value.
Of the 141 samples, 47 (33%) had an automated synovial fluid
WBC count that was deemed inaccurate. These 47 samples
came from 17 of the 85 MoM THAs with a synovial fluid
sample (20%), seven of the 18 MoM hip resurfacings (39%), 19
of the 29 non-MoM hips with corrosion (66%), and four of the
nine hips with full bearing surface wear (44%). Forty-one of the
47 (87%) inaccurate synovial fluid samples were obtained in
aseptic failures. Despite the sample being inaccurate in these
aseptic cases, the technician reported a synovial fluid WBC
count for 35 of the 41 aseptic samples with a mean WBC count
of 19,705 WBC/uL (range, 0-263,920 WBC/pL). Further-
more, 11 of these 35 (31%) were reported with a synovial fluid
WBC > 3000/uL (a commonly used cutoff value for PJI),
suggesting PJI when it was not present. A differential was
generated from nine of the 41 inaccurate samples obtained from
aseptic failures (22%) with a mean %PMN of 56% (range, 1%—
100%); similar to the synovial fluid WBC count; three of these
nine samples (33%) had false-positive differential values
(> 80% PMN:s), suggesting PJI when it was not present. When
considering all of the synovial fluid samples that had a synovial
fluid WBC and differential reported (not excluding those that
were deemed inaccurate), and assuming a cutoff value of
3000 WBC/uL and 80%, respectively, the synovial fluid WBC
count and differential had false-positive rates of 9% (12 of 141
samples) and 8% (nine of 112 samples), respectively. Of the 47
inaccurate synovial fluid samples (including both septic and
aseptic failures), four had a subsequently successful manual
count (of 27 attempts) and an additional four had successful
reaspiration with an accurate synovial fluid sample. In total 39
of the 47 hips (83%) with initially inaccurate samples were
excluded from a secondary analysis of the test performance of
the synovial fluid WBC count; similarly, 10 of the 47 (21%)
initially inaccurate synovial fluid samples were excluded from
final analysis of the synovial fluid differential. When consid-
ering all of the synovial fluid samples (including the inaccurate
samples), the synovial fluid WBC count had an AUC of 89%
(optimal cutoff = 3111 cells/uL), whereas the differential had
an AUC of 90% (optimal cutoff = 85%) (Table 3).

Discussion

The diagnosis of PJI can be difficult, particularly in failed
hips with a MoM bearing or corrosion [34]. Aseptically
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Table 4. Mean values of diagnostic measures between infected and not infected hips

Diagnostic measure Infected Not infected p value
ESR (mm/hr) (n = 131; 18 infected) 50 £ 25 (10-108) 18 + 17 (1-99) < 0.001*
CRP (mg/L) (n = 129; 17 infected) 65 £ 94 (4-340) 13 £+ 25 (0.03-199.5) 0.0432*
Synovial fluid WBC count (cells/uL) (n = 1027; 11 infected) 25,547 + 29,064 (6800-106,129) 1720 =% 3260 (27-21,300) 0.0432*
%PMN (n = 102%; 11 infected) 89 £ 8 (74-100) 52 £29 (1-97) < 0.001*

Values are expressed as mean + SD with range in parentheses; controlled for error inflation using the stepdown Bonferroni method; *signifi-
cantly different at the 0.05 level with the stepdown Bonferroni correction method; 'n reflects 39 synovial fluid samples excluded (from 141
samples originally available for review) for inaccuracy as described in Materials and Methods; *n reflects 10 synovial fluid samples excluded
(from 112 samples originally available for review with a differential) for inaccuracy described in Materials and Methods; ESR = erythrocyte
sedimentation rate; CRP = C-reactive protein; Synovial WBC = synovial fluid WBC count; %PMN = percentage polymorphonuclear cells.

failed hips with a MoM bearing can present with symptoms
and signs that mimic infection such as pain, limited ROM,
and swelling around the hip [10, 13, 21, 34]. Furthermore,
purulent-appearing fluid is frequently observed intraoper-
atively in association with a failed MoM bearing or
corrosion and prior reports suggest that the synovial fluid
WBC count, a commonly used test for diagnosing PJI, can
be falsely positive secondary to cellular debris in the joint
[35]. Finally, ALTR can present concurrently with PJI in
hips with a MoM bearing [13, 33] and with modular
junction corrosion [6]. Hence, it is important to have
accurate, objective methods to diagnose PJI in hips with a
MoM bearing or corrosion. We thus sought to determine
the test properties of serum ESR, CRP, and synovial fluid
WBC count and differential in diagnosing PJI in either
MoM hips undergoing revision for a variety of indications
or in non-MoM hips undergoing revision for either corro-
sion reaction or full-thickness wear. Furthermore, we
sought to describe how MoM bearings, metal debris, and
corrosion reactions can confound the analysis of synovial
fluid WBC count; more specifically, we sought to assess
how this issue can change the test’s diagnostic use for PJI.

There are several important limitations to the present
study. First, although we used well-accepted criteria to
diagnose PJI [26], patients may nevertheless have been
wrongly categorized as infected or not infected, which
would affect our reported results; this is particularly
important when considering that several of the infected
cases were culture-negative. Second, these patients were
evaluated by multiple different surgeons, who evaluated
these patients in a similar but not identical manner. For
example, not all patients underwent synovial fluid WBC
counts and not all had a differential performed. However,
the multisurgeon design may allow for better generaliz-
ability of our findings. Third, it is unclear how the etiology
of failure affects inflammatory markers such as the ESR,
CRP, and synovial fluid WBC count and whether differing
cutoff values may be needed depending on the mode of
failure. Specifically, in patients with ALTR, these tests may
be less accurate; however, in this report, we did not

correlate the histopathologic findings with these diagnostic
tests. Nevertheless, we believe that our study population
captures the spectrum of MoM bearing and corrosion-
related reactions that the orthopaedic surgeon will
encounter in practice. Fourth, we did not perform auto-
mated and manual counts on every sample, and we are
unable to comment specifically on the use of one method as
opposed to the other. However, we believe a manual count
can be more helpful because it assists with identifying
potentially unreliable samples. Fifth, of the 165 original
patients reviewed for potential study inclusion, only 112
had a complete set of viable laboratory values for the serum
ESR, CRP, and synovial fluid WBC count and differential
(although greater than this number had at least some of
these laboratory values); because this was a retrospective
review, the complete set of laboratory values were not
obtained in every patient. Finally, we grouped together
MoM THAs with MoM hip resurfacings as well as those
with MoP bearings that were revised for corrosion at a
modular junction and those with full bearing surface wear
with metallosis. We felt that grouping these samples
together was reasonable, however, given the likely final
common pathway of metal debris causing clinical problems
such as ALTR.

Serum ESR and CRP are useful screening tools for the
diagnosis of PJI after TKA and THA in the chronic [9, 11,
12, 20, 22, 24, 25, 28, 29, 31, 32] and acute settings [1, 36]
as well as in the presence of inflammatory arthritis [5].
However, the use of these tests in the presence of ALTR
and corrosion is unclear with concerns over falsely positive
results [6, 7, 10, 13, 21, 34]. Wyles et al. [34] previously
reported sensitivity and specificity of 75% and 68%,
respectively, for both the serum ESR and CRP at thresholds
of 8.0 mg/L and 22 mm/hr, respectively. Our results
demonstrated similar sensitivity and specificity of 83% and
82%, respectively, for serum ESR (optimal cutoff of
32 mm/hr) and 94% and 78% sensitivity and specificity,
respectively, for serum CRP (optimal cutoff of 10 mg/L).
Our optimal thresholds are similar to values determined by
previous studies [9, 12, 28, 31, 32], which makes obtaining
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a serum ESR and CRP as an initial screen for PJI seem like
a reasonable first step in evaluating the potentially infected
patient with a MoM bearing or corrosion reaction, consis-
tent with previous guidelines [23].

The synovial fluid WBC count and differential have
excellent sensitivity and specificity and are thus useful tests
to diagnose acute PJI [1, 36] as well as chronic PJI in
patients with [S] or without [9, 11, 12, 20, 22, 24, 25, 28,
29, 31, 32] inflammatory arthritis. In hips with a MoM
bearing or corrosion, however, there is a risk of falsely
positive synovial fluid WBC counts because of metal
debris, degenerating cells, and other foreign material [6, 7]
being erroneously counted as WBCs by an automated
machine [19, 34]. When we excluded all synovial fluid
samples that could potentially falsely elevate the synovial
fluid WBC count in this manner, both the WBC count and
differential were excellent diagnostic tests for PJI with
optimal cutoff values consistent with those previously
reported [9, 11, 12, 20, 22, 24, 25, 28, 29, 31, 32]. Fur-
thermore, when compared with a control group of revision
THAs and TKAs without a MoM bearing or corrosion from
a previously published cohort from our institution [5]
(Appendix 2), the diagnostic use of all the laboratory val-
ues assessed in our study was not significantly different (as
measured by AUC), including the synovial fluid WBC
count and differential.

We found that the synovial fluid WBC count can be
confounded by inaccurate samples secondary to metal
debris and other foreign material as well as degenerating
cells. More specifically, approximately one-third of the
synovial fluid samples in our series were deemed unreliable
with another one-third of the synovial fluid WBC counts
and differential values being falsely positive for PJI. Our
results concur with the recommendations of others [19, 34]
that a manual synovial fluid WBC count should be
requested when evaluating these samples Although a
manual count will not necessarily lead to an accurate count
(a manual count performed after an automated count gen-
erated a reliable sample in only four of 27 cases in our
series), it can alert the technician and the ordering physi-
cian to a synovial fluid WBC count that may be unreliable.
Similarly, if a differential cannot be generated from the
sample, the diagnostic accuracy of the synovial fluid WBC
count obtained should be suspect. In the only previous
study [34] that has analyzed the use of synovial fluid
samples in the diagnosis of PJI in MoM THAs, the authors
reported that of 35 noninfected MoM THAs analyzed, 12
(34%) had synovial fluid WBC counts of 10,000 cells/pL
or greater. Furthermore, the differential could not be per-
formed in 16 hips in this series as a result of excessive
turbidity of the samples, and hence their findings are
similar to our own with approximately one-third (in our
series) to one-half (in their series) of samples unable to
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have a WBC count and/or differential performed because
of specimen quality. In our own practice, we have tradi-
tionally relied heavily on intraoperative synovial fluid
WBC counts; however, in the setting of a failed MoM
bearing or corrosion, we are more aggressive with preop-
erative aspiration to allow for the integration of culture
results to help reconcile potentially falsely positive syno-
vial fluid WBC counts and to allow the technician more
time to examine the samples. Furthermore, this also allows
for a second aspiration to assist with diagnosis if needed.

In conclusion, the diagnosis of PJI is extremely difficult
in patients who have a failed THA with MoM bearings or
modular junction corrosion, because the intraoperative
appearance and the synovial fluid WBC count can both
frequently be falsely positive. If there is any question of the
accuracy of the synovial fluid sample resulting from metal
debris, other foreign material, or fragmented or degener-
ating cells, the synovial fluid WBC count should be
determined from a manual count and only relied on if no
abnormalities are noted by the technician and if a differ-
ential can be performed on the sample. If these criteria are
met, the synovial fluid WBC count has similar diagnostic
use for hips with MoM bearings or corrosion as those
determined in previous studies and when compared with a
control group without MoM bearings or corrosion. Given
the magnified difficulty in the diagnosis of PJI in this group
of patients, surgeons should consider a more aggressive
prerevision evaluation to allow for a thorough evaluation of
the synovial fluid specimen and for synovial fluid culture
results to assist with diagnosis.
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