
Case Report

Lyme Disease: A Potential Source
for Culture-negative Prosthetic
Joint Infection

Abstract

The presentation of Lyme arthritis can mimic periprosthetic joint

infection (PJI) caused by typical bacterial organisms. A patient with

left total knee arthroplasty (TKA) and chronic Lyme disease

presented to our institution with Lyme-associated PJI. He

complained of pain, erythema, and fever for 3 days and met

Musculoskeletal Infection Society criteria for PJI. Preoperative

synovial fluid Lymepolymerase chain reaction (PCR) and serological

tests were positive, whereas both preoperative aspiration and

intraoperative cultures were negative. The patient underwent

resection arthroplasty with insertion of an antibiotic spacer followed

by intravenous ceftriaxone and oral doxycycline treatment for 6

weeks.Heunderwent reimplantationat8weeksafter repeat synovial

fluid PCR analysis was negative. At 1 year, the patient was

asymptomaticwith apainless, functional, revision TKA. It is essential

to consider Lyme-associated PJI in the setting of culture-negative

PJI, especially in regions with a high prevalence of Lyme disease.

Lyme disease, which is caused by
Borrelia burgdorferi, is one of

the most common vector-borne ill-
nesses in the United States and is
transmitted by Ixodes tick species,
which are prevalent in the East Coast
and Midwest regions. Disseminated
manifestations of Lyme disease,
including fever or chills, erythema,
joint pain, and joint effusion, can
mimic the presentation of bacterial
septic arthritis.1 In patients who have
previously undergone total joint ar-
throplasty (TJA), synovial fluid
analysis may even fulfill many of the
Musculoskeletal Infection Society
(MSIS) criteria for periprosthetic
joint infection (PJI), including
increased erythrocyte sedimentation

rate (ESR), C-reactive protein (CRP)
level, white blood cell (WBC) count,
and polymorphonuclear neutrophil
percentage, although the synovial
fluid culture is negative.2 Tradition-
ally, synovial fluid Lyme polymerase
chain reaction (PCR) testing, in
conjunction with Lyme antibody
testing, has been used to confirm the
diagnosis of Lyme arthritis in native
joints because of the inability to
culture B burgdorferi.3 In regions
with a high prevalence of Lyme dis-
ease, it may be important to consider
the addition of Lyme PCR and Lyme
antibody testing for those patients
who have undergone TJA and whose
presentation is consistent with a
diagnosis of culture-negative PJI.
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Case Report

The patient is an 83-year-old man
from central Pennsylvania who

underwent uncomplicated left total
knee arthroplasty (TKA) at an out-
side institution approximately 6
years before presentation (Figure 1).

The patient reported pain, erythema,
and fever for 3 days and had a
moderate effusion and limited range
of motion on examination. Knee
aspiration was performed during an
emergency department visit that re-
vealed a synovial fluidWBC count of
17,370 cells/mL, with a 92% neu-
trophil differential count and
absence of crystals. The synovial
fluid culture was negative for bac-
terial growth. The ESR and CRP
level were 64 mm/h and 6.7 mg/dL,
respectively. The patient was treated
for presumed PJI, given that he ful-
filled the MSIS criteria. The patient
underwent resection arthroplasty
with insertion of a static antibiotic
spacer, as purulence and synovitis
were noted intraoperatively.
When intraoperative cultures were

confirmed as negative for bacterial
growth, serum Lyme antibody testing
and synovial fluid Lyme PCR were
sent for analysis. A Lyme IgM/IgG
screening was completed by che-
miluminescence immunoassay using a
LIAISON analyzer. The screening
was positive, with an index value of
.12.4 (reference range, ,0.91). A
reflex confirmatory Western blot
was completed using the MarDx
B burgdorferi Marblot Strip Test
System and a TrinBlot processor. The
Lyme IgM testing was negative, with
only one of three significant bands (23
kDa) present. However, Lyme IgG
testing was positive, with the presence
of 8 of 10 significant bands, at 18, 23,
28, 30, 39, 41, 58, and 66 kDa.
Nucleic acid extraction for Lyme PCR
testing was performed using a
MagNA Pure LC 2.0 instrument.
Real-time synovial fluid PCR was
completed on an ABI 7500 system
using Scorpion primers and a Quest
Diagnostics proprietary assay, which
discriminates between B burgdorferi,
afzelii, andersonii, and garninii species
and has been validated according to
the College of American Pathologists
and Clinical Laboratory Improvement
Amendments regulations.

Figure 1

A and B, Preoperative AP and lateral radiographs of primary TKA before
resection arthroplasty. C, Static cement spacer supported with an
intermedullary humeral nail. D, Reimplantation was performed using revision
TKA components. TKA = total knee arthroplasty
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A diagnosis of disseminated Lyme
disease was made based on a positive
Lyme IgGand synovial fluid PCRand
negative Lyme IgM. Oral doxycy-
cline was initiated for 2 weeks, after
which the patient was transitioned to
4 weeks of intravenous ceftriaxone.
Repeat aspiration was performed
at approximately 8 weeks post-
operatively from the date of resec-
tion, which revealed a negative
synovial fluid PCR. He subsequently
underwent removal of the antibiotic
cement spacer and reimplantation
using revision TKA components. At
1-year follow-up, the patient was
asymptomatic with functional and
painless TKA.

Discussion

Lymedisease, caused byB burgdorferi,
is an endemic illness in the East
Coast and Midwest regions. In a
patient with TJA, articular and sys-
temic manifestations of Lyme disease
may mimic the presentation of PJI.1

Although synovial fluid analysis in
cases of Lyme arthritis and bacterial
septic arthritis is similar, the utility of
culture to differentiate the two is
limited. In cases of suspected artic-
ular involvement, synovial fluid PCR
has been the gold standard for the
definitive diagnosis of Lyme arthri-
tis.3 Because of their similar diag-
nostic test results, Lyme arthritis in a
patient with TJA may be indistin-
guishable from culture-negative PJI
on routine evaluation.4 The pre-
operative workup may yield results
supporting the diagnosis of PJI,
based on the MSIS criteria, including
elevated ESR and CRP level, syno-
vial fluid WBC count, and neutro-
phil differential count.2 However, in
such cases, the synovial fluid culture
and intraoperative cultures will not
isolate an organism. Additional
workup of synovial fluid PCR with
serum Lyme antibody testing may be
essential to differentiate between

Lyme-associated PJI and culture-
negative infections.
Although Lyme arthritis of native

joints has been thoroughly described,
there has been only one documented
case of Lyme-associated PJI so far
that presented in a patient with uni-
compartmental knee arthroplasty.5

The patient originated from a region
of high Lyme disease prevalence
similar to the background of our
patient. However, the patient was
treated with intravenous 2 g cef-
triaxone for 6 weeks without any
surgical intervention. Repeat knee
aspiration was performed at 18 days
after cessation of intravenous treat-
ment, which revealed the absence of
B burgdorferiDNA by PCR analysis.
The authors did not report on any
short-term follow-up but did raise
the question of whether this non-
operative treatment would yield
similar outcomes in patients with a
primary or revision total knee
replacement. At our institution, we
performed two-stage exchange ar-
throplasty with a static spacer and
intravenous antibiotics for 6 weeks,
given the chronicity of the disease.
We were also concerned about the
potential of B burgdorferi to produce
biofilm formation similar to that of
other common bacterial pathogens,
in which case nonoperative treat-
ment would be unsuccessful.
As B burgdorferi aggregates have

recently been implicated in the for-
mation of biofilms, it is important to
consider this spirochete as an
important and unrecognized patho-
gen in the setting of culture-negative
PJI.6,7 Studies on B burgdorferi
pleomorphic forms have demon-
strated formation of aggregates with
biofilm-like properties in early
growth phases, with increases in
formation as a response to environ-
mental stress, such as introduction of
antibiotics, similar to what is
observed in the more common bac-
terial pathogens.7 These findings
suggest a role for Lyme disease

evaluation in both scenarios of
localized and disseminated Lyme
disease and in patients with painful
TJA located in endemic areas. Con-
sequently, aggressive surgical inter-
vention would be warranted to
physically decrease the biofilm bur-
den in the joint, given the limited role
of antibiotics in this scenario.
Treatment-refractory Lyme arthri-

tis has had favorable and reliable
outcomes when appropriate treat-
ment is administered.8 By contrast,
culture-negative PJI is associated
with significantly increased morbid-
ity and mortality.4 Early and defin-
itive diagnosis of Lyme-associated
PJI will allow for the timely initiation
of targeted antimicrobial therapy,
which will reduce the need for pro-
longed broad spectrum antibiotics,
and thus may reduce the risk of
antibiotic resistance. Irrigation and
débridement with polyexchange for
PJI have been reported to have a
success rate of up to 40%, but there
is a concern that it may jeopardize
the outcomes of two-stage exchange
arthroplasty performed on those
who fail the procedure.9 Resection
arthroplasty with insertion of an
antibiotic cement spacer followed by
reimplantation has higher success
rates in controlling infection but
involves greater morbidity and
mortality.10 The optimal method
for treating and eradicating PJI
remains elusive. Going forward, as
we identify more cases of Lyme-
associated PJI, we may be able to
define a standard of care for surgi-
cal intervention.
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