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Tuberculosis Infection after Prosthetic Knee Surgery
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Tuberculosis infection of the knee after prosthetic knee surgery is very rare. The diagnosis depends on high clinical sus-
picion, especially in the setting of persistent joint swelling with negative cultures. Patients with suspected tuberculosis
infection after prosthetic knee surgery should have appropriate tissue specimens sent for acid-fast bacillus staining, myco-
bacterial culture, and histology. With early diagnosis and prompt anti-tuberculosis therapy, the original prosthesis may be

retained.
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INTRODUCTION

Tuberculosis (TB) synovitis has been called “the great
imitator” because of its variable presentation. Misdiagno-
sis is common, and arthroplasty performed on an affected
joint can cause reactivation of the disease. Additionally,
it is exceedingly difficult to diagnose TB infection after
prosthetic knee surgery. We herein present a case of My-
cobacterium tuberculosis prosthetic joint infection fol-
lowing total knee arthroplasty in a patient with no prior
history of TB, and review the literature.

CASE REPORT

The patient is an 81-year-old Chinese woman with
right knee pain for 5 years. Radiographs revealed se-
vere degenerative changes of right knee with advanced
osteoarthritis. Chest radiographs were normal. Initially,
she underwent conservative medical treatment with non-
steroidal anti-inflammatory drugs (NSAID) and rehabili-
tation. Due to failed conservative treatment, the patient
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received total knee arthroplasty (TKA) of the right knee.

However, 2 months after surgery, she complained of
right knee pain and swelling. On examination, the knee
joint was stable with full extension and 120° flexion.
Radiographs showed no signs of loosening of the pros-
thesis. Laboratory studies revealed a white cell count of
5.9>10° cells per liter, erythrocyte sedimentation rate
(ESR) of 69 mm after 1 hour, and a C-reactive protein
(CRP) level of 2.93 mg/L. Tests for rheumatoid factor
and antinuclear antibodies were negative. Aspiration of
the joint produced fluid that was bloody in appearance
and synovial fluid analysis indicated a white cell count of
110 cells/pal and a red cell count of 570,000 cells/pal. No
organisms were seen microscopically and cultures and
Gram stain were negative.

Under the impression of prosthetic joint infection, ar-
throtomy and debridement were performed. At surgery,
150-200 ml of bloody fluid was found in the joint. Im-
plants were not removed because there was no peripros-
thetic loosening. Histological examination of synovial
tissue showed chronic granulomatous inflammation with
granuloma formation in the presence of multinucleated
giant cells, epithelioid histiocytes, and central necrosis.
Acid-fast bacilli were identified with histochemical stain-
ing. Tissue cultures were negative for bacteria, but were
positive for M. tuberculosis 4 weeks after surgery.

Anti-tuberculosis treatment with rifampicin 600 mg,
isoniazid 400 mg, pyrazinamide 1250 mg, and ethambu-
tol 800 mg daily was begun immediately after surgery.
After continuous treatment for 12 months, CRP had re-
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turned to a normal level and the painful swelling of the
knee was greatly improved.

DISCUSSION

The rate of prosthetic joint infections is <1% for
the hip and between 0.5% and 2% for the knee."* The
most common bacterial etiologies of infection include
coagulase-negative Staphylococci, Staphylococcus au-
reus, aerobic Gram negative bacilli, and anaerobes.® M.
tuberculosis is a rare cause of prosthetic joint infection.
In a 22-year period retrospective study of 2116 episodes
of prosthetic joint infection, only 7 (0.3%) were due to M.
tuberculosis.*

Prosthetic joint infection with M. tuberculosis usually
involves the hips or the knees, and results most com-
monly from local reactivation, and occasionally from
hematogenous spread.” The risk of reactivation of M.
tuberculosis in patients undergoing total hip arthroplasty
(THA) or TKA for quiescent M. tuberculosis native
septic arthritis varies from 0% to 31%. It is higher for
patients receiving a TKA (27%) than for those receiving
a THA (6%).* Local reactivation can occur as long as 42
years after initial infection, and may be related to trauma
associated with surgery.” Of 16 cases reported by Khater
et al., 13 were due to reactivation and 3 were from he-
matogenous spread.” Diseases and conditions that pre-
dispose prosthetic joints to tuberculosis infection include
previous tuberculosis infection, rheumatoid arthritis, pul-
monary disease, and chronic steroid use.”

Diagnosis of osteoarticular TB of the knee can be ex-
tremely difficult. Monoarticular involvement is common,
and systemic signs (e.g., fever, weight loss) or a history
of pulmonary TB are seldom found.? Pain is the most
common sign, and joint swelling and/or a draining sinus
tract are the most common physical findings.® Bone scan
findings are nonspecific. Technetium-99m scanning may
show diffuse changes in uptake, similar to that found in
metastatic diseases, but findings can also be negative in
the presence of active disease.”® The ESR is typically
checked, but after surgery results are not specific. The
purified protein derivative (PPD) skin test is not useful in
areas with a high rate of Bacillus Calmette-Guerin (BCG)
vaccination. The use of polymerase chain reaction (PCR)
testing for detecting M. tuberculosis in extrapulmonary
specimens, such as synovial fluid, has limitations and
may produce false-negative results." Though the diagno-
sis can be made by positive bacteriologic cultures, there
often isn’t enough synovial fluid obtained with aspira-
tion, and culture specimens are frequently contaminated
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from draining sinuses." Synovial tissue biopsy and cul-
ture are usually required to make an accurate diagnosis.

The optimal surgical treatment for M. tuberculosis
prosthetic joint infection is still unknown. The necessity
for removal of the infected prosthesis during anti-TB
treatment remains controversial. Two-stage exchange,"’
partial one-stage exchange,*>* debridement with reten-
tion of the prosthesis and medical management*® have
all been used. Failure has been reported to have occurred
in 3 out of 6 (50%) patients treated with debridement
and retention.**** A 6- to 9-month regimen (2 months
of isoniazid, rifampin, pyrazinamide, and ethambutol,
followed by 4 to 7 months of isoniazid and rifampin) is
recommended as initial therapy for extrapulmonary TB,
unless a delayed treatment response or resistant to first-
line drugs has occurred.”

CONCLUSION

M. tuberculosis infection following arthroplasties is
an uncommon occurrence. Patients undergoing a total
joint arthroplasty should be asked if they or any family
members have a history of TB. High clinical suspicion is
the key to diagnosis, particularly in the setting of persis-
tent drainage with negative cultures. Patients with signs
of infection undergoing total joint replacement should
have acid-fast stain smears and TB cultures of potentially
involved tissue. Prompt diagnosis and initiation of anti-
tuberculosis therapy can result in salvage of the prosthe-
sis and good long-term results.
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