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Abstract

Skeletal tuberculosis accounts for around 10 percent of cases of 
extrapulmonary tuberculosis. Hip and knee involvement are the most 
commonly aff ected sites after spine. Clinical manifestations include 
swelling, pain, and loss of joint function that progress over weeks to 
months. In the setting of tuberculous arthritis, local soft tissue swelling, 
osteopenia, and bone destruction (with relative preservation of 
cartilage space) occur early in the disease. Subsequent fi ndings include 
structural collapse, sclerotic changes, and soft tissue calcifi cation. 
Delay in diagnosing tuberculous arthritis can lead to functional 
disability and poor outcome. Superimposed infection with another 
organism occurs very rarely and can lead to delay in diagnosing the 
condition. We present a case of tuberculous knee arthritis that was 
superimposed with Staphylococcus aureus infection. The low index of 
suspicion at the initial presentation together with the superimposed 
infection led to a delayed diagnosis. Our patient’s risk factor was 
immigration from a country endemic with tuberculosis. The case was 
diagnosed 32 months from initial presentation. In the presence of 
clinical and epidemiological risk for tuberculous arthritis, requesting 
the appropriate tests is crucial to avoid any diagnostic delay.
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CASE REPORT

Introduction

The development of the various advanced tests 
to diagnose tuberculosis (TB) has led to early 

diagnosis of the disease. These tests include: the use of 
special stain; culture; polymerase chain reaction (PCR); 
tissue biopsy; radiological fi nding; QuantiFERON test; 
and purifi ed protein derivative (PPD) testing. Skeletal 
TB represents around 10% of extra-pulmonary TB 
cases[1,2]. Knee involvement represents the third most 
common skeletal site after spine and hip joints[2,3]. 

Superimposed infection with another bacterial 
pathogen is rare and may lead to delays in diagnosing 

the condition[3-5]. The pathophysiology of skeletal TB is 
usually due to reactivation of an old TB infection in a 
primary site, which then seeds the bone or joint via the 
bloodstream. The risk of TB reactivation in immigrants 
from an endemic country persists for many years[6]. In 
the appropriate clinical and epidemiological setting 
for skeletal TB, requesting stain, PCR, and culture for 
acid-fast bacilli is crucial to avoid diagnostic delays. 
Synovial biopsy can help in case of negative stain, PCR 
and culture results. QuantiFERON and PPD tests are 
used to diagnose latent TB and sometimes can help in 
diagnosing active disease.
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We report a case of tuberculous arthritis of the knee 
superimposed with Staphylococcus aureus (S. aureus) 
infection. The growth of S. aureus, together with the 
low index of suspicion at the initial presentation, has 
led to delay in diagnosing TB.

Case Report

A 67-year old female presented to the orthopedic 
clinic at (Jackson Memorial Hospital, Miami, FL USA) 
with a 2-year history of chronic left knee pain. She 
was diagnosed initially with osteoarthritis. The patient 
denied any fever, weight loss, or night sweats. Past 
medical history includes hypertension managed with 
an anti-hypertensive agent. She has no prior history of 
surgery or signifi cant trauma to the knees. The patient 
is originally from Vietnam and immigrated to the United 
States ten years ago. Since then, she has not traveled 
outside of Florida. Her daughter reports that the 
patient had a negative purifi ed protein derivative (PPD) 
test when they initially moved to the United States. The 
patient reports no contact with a patient who has TB in 
the past.  Initial evaluation with X-ray revealed severe 
tricompartmental degenerative changes of the left 
knee with small suprapatellar eff usion and no fracture. 
The patient was lost in follow up and presented again 
after one year with an increase in pain intensity in 
the last three months which resulted in limping and 
diffi  culty walking. Her pain was accompanied by 
swelling. A repeated X-ray showed interval progression 
of the tricompartmental osteoarthritis with moderate 
to large left suprapatellar eff usion. Further workup with 
magnetic resonance imaging (MRI) showed destructive 
arthritic changes with fragmentation and collapse of 
the subchondral surfaces with multifocal periarticular 
erosions, eff usion, and diff use synovitis. At that time, the 
diff erential diagnosis was infl ammatory arthropathy 
versus chronic septic arthritis. A knee arthrocentesis 
was performed and sent for analysis. It revealed bloody 
fl uid with a total cell count of 2222, neutrophil 25%, 
lymphocyte 75%, and red blood cells of 155556. Fungal 
and bacterial cultures were negative. Acid-fast bacilli 
(AFB) stain was negative, however AFB culture was 
not sent.  There were no fl uid crystals. Complete blood 
count showed white blood cell count of 7 with normal 
diff erential and Hemoglobin of 11.2. Otherwise, all 
basic blood tests were within normal limits. The patient 
was referred to the rheumatology clinic. Further blood 
workup revealed negative antinuclear antibody (ANA) 
and anti-cyclic citrullinated peptide (CCP). Her uric acid 
was within the normal limit. C-reactive protein (CRP) 
is 1.7 mg/dl and erythrocyte sedimentation rate (ESR) 

is 50 mm/hr. She was treated with a nonsteroidal anti-
infl ammatory agent and had a local steroid injection 
for pain relief. After four weeks, follow-up in the clinic 
showed persistent pain and diffi  culty in walking. At 
that time, a decision was made to proceed with surgery 
for a total knee arthroplasty. However, on the day of 
surgery a purulent drainage ulcer was noticed over the 
posterior medial aspect of the left calf. The procedure 
was canceled; the patient was sent home on Bactrim 
orally for two weeks with a follow up appointment in the 
clinic. At that time, fl uid from the draining wound was 
not sent for cultures. Two months later, follow up MRI 
showed severe fi bro-infl ammatory process throughout 
the knee joint with severe erosive changes at the distal 
femur, proximal tibia and articular surface of the patella 
(Fig. 1). The patient subsequently underwent incision 
and drainage with total knee arthroplasty and antibiotic 
spacer placement. Intraoperative fl uids were sent for 
bacterial, fungal and AFB cultures. The intraoperative 

Figure 1. Magnetic resonance imaging of the patient’s left knee 

joint showing severe fi bro-infl ammatory process throughout 

the knee joint with severe erosion of the distal femur and 

proximal tibia as well as the articular surface of the patella. 

There is edema throughout the adjacent soft tissues. There is 

severe derangement and destruction of all the intra-articular 

structures.
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bacterial cultures grew methicillin-resistant S. aureus, 
Infectious disease consultation was obtained, and the 
patient was treated with intravenous vancomycin for a 
total of 6 weeks. At the end of the antibiotic therapy, 
she had some improvement regarding pain but still 
had signifi cant knee swelling. Finally, AFB cultures 
grew Mycobacterium TB which was drug susceptible. 
The patient was started on anti-TB therapy and had 
signifi cant improvement of the pain and swelling 
later. Her functional status was improving with TB 
medications and physical therapy. She now can walk 
with a cane and requires intermittent pain medications 
after a total of 12 months of anti-TB therapy. The 
duration of TB medications was prolonged due to the 
extensive bone and joint damage. She continues to 
have persistent stiff ness of the joint with an inability 
to fully fl ex the knee. She did not have any further 
surgical intervention and has now been working with 
physical therapist for three months since fi nishing the 
TB therapy. 

Discussion

Tuberculosis arthritis represents a challenging 
diagnosis most of the time. In the right clinical and 
epidemiological context, physician should request AFB 
stain and cultures. Sometimes synovial biopsies are 
needed to reach the diagnosis. The diffi  culty and delay 
in diagnosing skeletal TB are well established. The 
average delay in diagnosing the disease is between 16 
and 19 months[7,8]. In our case, the delay in diagnosis 
was due to multiple factors. First, the index of suspicion 
at the initial presentation was low. Second, the fi rst fl uid 
aspirate was sent only for AFB stain and not AFB culture. 
Lastly, the growth of S. aureus in the intraoperative fl uid 
aspirate acted like the culprit, but in fact, was likely a 
superimposed infection after the steroid injection, 
given there was no bacterial growth in the initial fl uid 
aspirate. Steroid injection can have adverse outcomes 
including infection. Local steroid injection should be 
used with caution especially in cases with ambiguous 
diagnosis. The diagnosis of our case was established 
after 32 months from the initial presentation. 

The high index of suspicion at the initial 
presentation is an important factor to avoid diagnostic 
delay. In the presence of high clinical suspicion, 
synovial fl uid should be sent for AFB stain, PCR and 
culture. Synovial biopsy should be considered if AFB 
studies are negative. In our case, PCR, synovial biopsy, 
and QuantiFERON tests were not used to diagnose 

the condition. Those tests can help in diagnosing the 
condition earlier instead of awaiting culture results. 
In the presence of high clinical suspicion, anti-TB 
medications can be started early while awaiting fi nal 
cultures and pathology results. 

There are many risk factors which can lead to the 
development of TB. These factors include history of 
previous TB infection, recent TB contact, immigration 
from a TB endemic area, low socioeconomic 
status, homelessness, steroid therapy, and 
immunodefi ciency[9]. Our patient was an immigrant 
from Vietnam, which is considered one of the 30 high 
burden countries for TB[10]. Per her daughter, she had 
a negative PPD test upon entry to the United States. 
Purifi ed protein derivative can sometimes be falsely 
negative[11].  Tuberculosis can potentially reactivate 
anytime in life after a period of latency[6,11]. Finally, 
imaging studies can help in diagnosing TB by raising 
the clinical suspicion. At the initial stages, TB causes 
synovitis with or without bony erosions. At a later 
stage, narrowing of the joint space with progressive 
destruction to the bone and cartilage is observed[12]. 
Cold abscess and draining sinuses often develop in 
chronic cases. For cases diagnosed at early stages, 
TB therapy alone results in a complete resolution. 
Surgery is necessary only when severe joint instability 
requires fusion, and if therapy with TB medications 
has failed. Our patient had progressive destruction 
of the cartilage and bone on images but an overall 
improvement after TB therapy, total knee arthroplasty, 
and surgical drainage. Her TB therapy was prolonged 
to a total of 12 months due to the extensive bony and 
tissue destruction. She required no further surgical 
intervention after the treatment. She still suff ers from 
stiff ness and intermittent knee pain after fi nishing her 
TB therapy.

Conclusion

Our case highlights the importance of recognizing TB 
arthritis early when the clinical and epidemiological 
risks exist. Proceeding with appropriate diagnostic 
tests early on would help in avoiding any delay in 
diagnosis. The diagnosis of TB arthritis can be masked 
by the presence of a superimposed bacterial pathogen.
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