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Introduction
Prosthetic joint infection is an infrequent complication occurring in approximately 1% of primary joint
arthroplasty.1,2 It often is a devastating complication necessitating prolonged treatment and multiple surgeries.3 The
majority are due to staphylococcal infections followed by Gram-negative bacilli and Streptococcus species, but
atypical and zoonotic infections do occur.4,5
Mycobacterium tuberculosis infections of prosthetic joints have been described in sporadic reports. Osteoarticular
tuberculosis (TB) historically accounts for between 1% and 4% of all TB infections, making it one of the more
common extra-pulmonary sites.6 During the past decade reported TB infections in South Africa have doubled and
the estimated incidence over the last 15 years has risen three-fold. This staggering rise is exclusively due to the
Human Immunodeficiency Virus (HIV) pandemic with more than half being HIV positive.7 However, only 20% of
osteoarticular TB is associated with pulmonary disease.6,8
Despite significant efforts TB remains one of the most challenging global health problems affecting not only
developing countries. Its relevance has been promoted by recent reports from, among others, the United Kingdom
and the Netherlands, indicating that there has been a reversal of its decline in these developed countries which
directly relates to immigration.9,10,11 The emergence of multidrug-resistant (MDR) and extensively drug-resistant
(XDR) tuberculosis has further complicated its treatment, with the largest number of reported XDR tuberculosis
cases coming from South Africa.12
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Case report
A 70-year-old man presented to us complaining of chronic knee pain. His pain had worsened over several years
resulting in limitation of his walking distance and activities of daily living. Radiographs revealed degenerative
changes in all three compartments of his right knee and a
14° intra-articular valgus deformity (Figures 1–3). A diagnosis of osteoarthritis was made but in retrospect the presence of peri-articular osteopaenia was noted as seen with
an inflammatory or infective arthritis. There was however
no history of any inflammatory rheumatologic disease and
he had no history of any previous TB disease, exposure to
a TB contact or constitutional symptoms suggesting an
occult infection. No signs of immune compromise were
apparent and subsequent HIV testing was non-reactive.

The decision was made to perform a cemented total knee
replacement (TKR).
Pre-operative workup included a normal chest radiograph, white cell count of 4.3 × 109/L and an erythrocyte
sedimentation rate (ESR) of 51 mm/hour. Urine microscopy
and culture was clear and pre-operative screening swabs did
not culture Staphylococcus. Rheumatologic screen was normal and no aetiology could be found for the elevated ESR.
Despite significant efforts TB remains one of the most challenging
global health problems affecting not only developing countries
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Figure 2. Pre-operative AP X-ray of the
right knee
A cemented TKR was
performed in July 2009
with intra-operative
findings in keeping
with the diagnosis of
primary osteoarthritis.
The synovium did not
have the macroscopic
appearance of hyperFigure 1. Pre-operative long leg standtrophic or caseating
ing views showing valgus deformity of
necrosis as seen in
the affected right knee
tuberculous arthritis.
Post-operative recovery
was uncomplicated and at the 6-week follow-up his wound
had healed and he had active motion of his right knee in an
arc from 5° to 90°. Eight weeks post-operatively he presented with painful erythema infero-lateral to his tibial tubercle,
an ESR of 25 and a CRP of 19. He was admitted and treated
with intravenous cloxacillin. His condition deteriorated and
he developed an abscess infero-lateral to the tibial tubercle,
subsequently forming a draining sinus. Formal debridement
of the joint was performed three months post-operatively in
theatre with synovial tissue negative for Gram stain and aerobic and anaerobic bacterial cultures. Neither of the components was found to be loose and was therefore retained.
Thereafter he was treated with a six-week course of intravenous cloxacillin and rifampicin.
Following initial improvement, the pain and swelling
returned after three months with an ESR of 42 and CRP of 60.

Figure 3. Pre-operative lateral X-ray of the
right knee

The first stage of a two-stage revision was performed with
removal of both components and replacement of the femoral
component after it was autoclaved (Figures 4 and 5). Synovial
tissue sent for microscopy and culture again failed to isolate
an organism. Three months of antibiotic treatment with oral
cloxacillin, rifampicin and ciprofloxacin were given. The
infection resolved clinically and the second stage revision
with replacement of both components was performed 10
months after the first stage.
In May 2011 a painful erythematous swelling and sinus
returned and a third debridement with component removal
and replacement of the autoclaved femoral part was performed. Synovial tissue again did not culture any aerobic or
anaerobic bacteria. Microscopy did not show any acid-fast
bacilli but specific TB culture was requested and
Mycobacterium tuberculosis was cultured after 15 days.
Medical treatment consisted of a four-drug TB regimen
(rifampicin, isoniazid, ethambutol and pyrazinamide) for 18
months. A rapid clinical response resulted in full resolution
of the infectious symptoms after 3 months. Retrospective
review of a chest CT done for a suspected post-operative
pulmonary embolus after the first stage revision revealed
mediastinal lymphadenopathy in keeping with tuberculosis.
Despite this his chest radiographs remained normal.
Post-operative recovery was uncomplicated and at the
6-week follow-up his wound had healed and he had active motion
of his right knee. Eight weeks post-operatively he presented
with painful erythema infero-lateral to his tibial tubercle
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Figure 4. AP X-ray after the first stage of the twostage revision

Discussion
Prosthetic joint infection with Mycobacterium tuberculosis is
rare. One retrospective review of 2 116 prosthetic joint
infections over a 22-year period found only seven such
cases.13 In 1977, McCullough reported the first case of
tuberculous infection of a total hip arthroplasty (THA)
seven years after implantation.14 TB of a prosthetic joint
can follow one of three patterns: active undiagnosed TB
arthritis present at the time of surgery; haematogenous
spread from a focus elsewhere; or most commonly, reactivation of latent TB arthritis following arthroplasty.5,15
Previously trauma and surgery were mentioned as possible risk factors for reactivation but recent studies point to
HIV as the leading risk factor for reactivation of TB in previously infected joints.16,17 It has been documented to occur
up to 61 years after the initial infection.13,18 The risk for
reactivation has been reported to be between 0% and 31%,
with TKA (27%) more at risk than THA (6%).13
Despite the fact that there were no intra-operative findings suggesting TB arthritis one needs to consider this as a
possible diagnosis at presentation. If this was indeed the
case it acts as a reminder of TB as ‘the great imposter’. The
focus of this review is TB of prosthetic joints in patients
with no known previous TB infections. On review of the
English literature only 29 cases were found. It usually
involved total hip or knee replacements but two cases of
TB of shoulder prostheses have been reported.13-15,19-38
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Figure 5. Lateral X-ray after the first stage of
the two-stage revision

Similar to other TB infections it presented insidiously and
diagnosis was almost always delayed – in this series averaging five months from presentation to culture diagnosis. The
duration from joint replacement to infection does not seem
to follow a distinct pattern and ranged from two months to
38 years. Non-specific symptoms like pain and swelling predominated with sinus formation present in more than half.
Despite the fact that there were no intra-operative
findings suggesting TB arthritis one needs to consider this as a
possible diagnosis at presentation
Systemic symptoms were uncommon with fever reported in
only five cases, all being immune-compromised and of
which two were secondarily infected.15,22,24,26,38 One of these
warranting special mention was an HIV-positive patient
who died of disseminated multi-drug resistant TB ten
months after receiving a total knee replacement.
Dissemination may have resulted from a total knee replacement done in a joint with unsuspected osteoarticular
tuberculosis.15
Inflammatory markers including ESR and CRP were
usually elevated to some degree but are non-specific. The
ESR has been found to often return to pre-operative levels
only after 90 days and can be elevated for more than a year
following arthroplasty surgery, making it difficult to
interpret.39,40
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Radiographic changes in native joints follow Phemister’s
triad of joint tuberculosis (joint space narrowing, subchondral osteopaenia and lateral osseous erosions) which resemble signs of osteoarthritis, and retrospectively were probably
diagnosed as such in two cases.15,33 Pre-operative chest radiographs were reported as abnormal in only three which
showed apical scarring suggestive of previous pulmonary
TB.19,22,24 Chest radiographs therefore do not seem to be very
sensitive and although careful examination of the pre-operative joint radiographs may be indicative in the cases of
active but subclinical TB arthritis, it can be exceedingly difficult to differentiate from osteoarthritis in this setting.
Diagnosis proved difficult in nearly all the cases. Most
importantly this can be attributed to the fact that the initial
microbiological investigations did not include specific
requests for TB culture. Another factor is co-infection which
complicated 37% of cases and can mask the diagnosis of TB.
Staphylococcal species were the most common co-infecting
organism but multiple organisms were cultured in several
cases that had a draining sinus.14,22,24,26,32,33,34,38
Positive culture is essential to confirm the diagnosis and
exclude other pathogens in atypical infections including
fungi, zoonotic microorganisms and other mycobacterium
species.5 The diagnosis was made by isolating
Mycobacterium tuberculosis by culture of tissue or synovium in 55%; culture of aspirated fluid in 18%; positive
Ziehl-Nielsen (ZN) stain in 23%; and by Polymerase Chain
Reaction (PCR) on synovial tissue culture in one case. In
six cases that eventually cultured TB the initial ZN stain
was negative. Positive culture was obtained after average
culture duration of 4.5 weeks highlighting the importance
of continued culture and follow-up of results. Specific
requests to the laboratory for TB culture are imperative
and cultures need to continue for at least six weeks.41
Histology can be helpful and showed chronic granulomatous inflammation in 73%, including three cases that
stained ZN negative but went on to culture TB.
Osteoarticular TB is a pauci-bacillary disease and owing to
its high sensitivity PCR shows much potential for diagnostic purposes.35,42,43
Medical management with multidrug anti-TB therapy
according to proven sensitivities remains the mainstay of
treatment. Duration of therapy is controversial with nine
months the minimum. The average duration in this series
was 15 months but a definite trend towards shorter treatment periods can be observed with only two cases in the
last decade receiving treatment for longer than 12 months.
Surgical treatment depends on the quality of component
fixation. If it remains stable components may be retained
and medical treatment with or without debridement may
suffice. This strategy was successful in seven cases (two
THA and five TKA).14,26,30,33,35-37 In five of these there was little diagnostic delay with anti-TB treatment started within
a month of presentation. Diagnosis in the other two was
delayed by four months or more, the one being complicated by sinus formation and secondary infection.26,30
Repeated debridement and coverage with gastrocnemius
flap achieved complete wound healing in this case.26 In the
presence of component loosening or secondary bacterial
infection, removal and staged revision is advised and
achieved satisfactory outcomes in three cases. Insertion of
an antibiotic-impregnated spacer may help to preserve the
soft tissue envelope.

Staged arthrodesis was done in three cases and is aimed
to eliminate the disease but is not without its problems,
with knee arthrodesis being particularly poorly tolerated.
In six hips excision arthroplasty was performed.13,22,23,29,31 A
Girdlestone excision arthroplasty continues to be a viable
option and although the infection was successfully treated
in all of these it does not guarantee a satisfactory functional outcome.

Conclusion

Prosthetic joint infection with TB in the absence of a prior
TB history is rare and as such the diagnosis is usually
delayed. A high index of suspicion is invaluable for its
diagnosis. The clinical signs that may suggest prosthetic
joint infection due to tuberculosis are on-going symptoms
despite negative cultures, resistance to treatment and progression to sinus formation. Obtaining synovial specimens
and specifically requesting TB culture and histology are
the most helpful investigations. Early diagnosis and treatment may prevent prosthetic loosening and avoid revision
surgery with great benefit to the patient and preservation
of resources.
The increasing life expectancy seen in patients living
with HIV makes them possible candidates for joint
replacement surgery. This together with the high prevalence of TB both potentially increases the risk for this condition. As presented at the recent congress of the South
African Society for Arthroplasty, joint replacement surgery is also increasingly becoming a treatment modality
available to many in developing countries in which TB
and HIV often has a high prevelance.44,45 The combination
of these factors has the potential to lead to an increased
incidence of prosthetic joint infection with TB.
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