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Abstract
Tuberculosis of the musculoskeletal system is uncommon and presents in 10% of extrapulmonary tuberculosis.
Although atypical presentation of TB includes spine (51%) pelvis (12%), hip and femur (10%), knee and tibia (10%),
and ribs (7%), tuberculous infection of the wrist is rare. Tuberculosis still remains the primary cause of tendon
sheath infection even though it is an uncommon site of extra-articular TB. Due to its delayed initial diagnosis and
because it mimics many other disease processes, many complications arise secondary to tuberculous tenosynovitis.
Median nerve compression leading to carpal tunnel syndrome may also occur in these patients. This report
discusses the imaging findings on MRI of a patient who presented with wrist swelling and was confirmed to have
tuberculosis of the wrist on histopathological examination.
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Introduction
Tuberculosis of the musculoskeletal system is uncommon and
presents in 10% of extrapulmonary tuberculosis. Although atypical
presentation of TB includes spine (51%) pelvis (12%), hip and femur
(10%), knee and tibia (10%), and ribs (7%), tuberculous infection of
the wrist is rare [1]. Tuberculosis still remains the primary cause of
tendon sheath infection even though it is an uncommon site of extraarticular TB. Due to its delayed initial diagnosis and because it mimics
many other disease processes, many complications arise secondary to
tuberculous tenosynovitis. Median nerve compression leading to
carpal tunnel syndrome may also occur in these patients. This report
discusses the imaging findings on MRI of a patient who presented with
wrist swelling and was confirmed to have tuberculosis of the wrist on
histopathological examination.

carpal bones. Chest radiograph revealed a biapical lung consolidation
with cavitations on the left lung apex.
MRI of the right wrist was performed. This demonstrated
heterogeneously enhancing lobulated masses, on T1-weighted axial
images, occupying the right wrist involving the tendons, bones and
joints with surrounding increased synovial fluid (Figure 1). There was
underlying bony erosion and destruction (Figures 2 and 3)
predominantly involving the carpal bones, carpo-metacarpal and
radio-ulna-carpal joints. The tenosynovium was also thickened with
fluid surrounding the extensor and flexor tendon sheaths. The
accompanying median and ulnar nerves however, were intact (Figure
4).

Case Report
A 50-year-old Indian gentleman with a known history of noninsulin dependent diabetes mellitus, presented in 2011 with a history
of a progressively painful wrist swelling over the past 6 months. The
pain increased with time and was localized to the wrist. There was no
history of trauma or fall. Synchronously, he also complained of
productive cough over this 6 month period which was associated with
significant weight loss of 10 kg over the same period. On physical
examination, there was a tender swelling on the volar aspect of the
right wrist which was warm, firm and associated with restricted
movement of the wrist.
Laboratory investigations noted raised erythrocyte sedimentation
rate of 102 mm/Hr and C-reactive protein of 74.56 mmol/L. Sputum
was negative for acid fast bacilli. Mantoux test was inconclusive.
Plain radiograph of the right wrist showed erosion of the radiocarpal joints with a soft tissue swelling overlying the osteoporotic
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Figure 1: (a and b) T2W(a) and STIR(b) coronal images
demonstrating a lobulated mass lesion (arrows) seen in the radial
aspect of the wrist. This lesion is hyperintense and does not
demonstrate fat suppression in keeping with a cystic lesion.
Surgery was performed under local anesthesia and an incision was
made over the swelling followed by extensive drainage, widespread
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surgical debridement, irrigation and synovectomy. Fibrous tissue was
seen attached to the extensor tendons. The margins of these tendons
were debrided. Patient was then put on a below-elbow slab for 4 weeks.
Two weeks later, patient was allowed intermittent mobilization and
subsequently he recovered uneventfully.

Figure 2: (a and b) T2W(a) and STIR(b) sagittal images
demonstrates the mass (arrow) in the palmar aspect of the wrist
with adjacent bony erosion and destruction. There is fluid seen in
the joint spaces.

On his last review, 6 months post-surgery, he was asymptomatic with
improved range of movement of the right wrist.

Figure 4: (a and b) T1W Fat Saturated post Gadolinium enhanced
axial images demonstrating multiple heterogeneously enhancing
lesions with cystic components (white arrow) seen in the palmar
aspect of the wrist causing adjacent bony destruction and erosion
(black arrow). The adjacent tendons are displaced by the mass and
thickened with fluid collection along the tendon sheaths (left
arrow).

Discussion
The primary mode of spread for tuberculosis is by inhalation of
infected droplets, resulting in pulmonary disease. Approximately 1% to
3% of patients infected with tuberculosis demonstrate skeletal
involvement, which most often manifests as spondylitis, peripheral
arthritis, or osteomyelitis [2]. Approximately 50% of patients with
musculoskeletal tuberculosis have concomitant pulmonary disease [2].
Being a rare complication, tuberculous tenosynovitis usually results
from direct extension from adjacent bone or joint infection, although
haematogenous spread from a distant primary focus is a recognized
possibility [3].

Figure 3: (a and b) T1W Fat Saturated post gadolinium sagittal
images demonstrating a heterogeneously enhancing lobulated mass
with cystic components and adjacent bony erosion and destruction
(arrows).
Histopathological examination of the tissue revealed a lining of
synovial epithelium. The excised tissue also demonstrated vascular
proliferation, acute and chronic inflammatory infiltrates and fibrin
deposits suggestive of granulomatous synovitis. Synovial fluid was
positive for acid fast bacilli.
Patient was initiated on anti-tuberculous therapy of ethambutol,
isoniazid, rifampicin and pyrazinamide for 2 months with monthly
follow-up review. He was then planned for 10 months of rifampicin
and isoniazid. During this time, he also went for regular physiotherapy.
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Tuberculous tenosynovitis mainly targets the volar aspect of the
hand and wrist [4]. Foot and ankle involvement are even more rarely
reported. It is a slow progressive disease with silent symptoms leading
to its late diagnosis. It is commonly misdiagnosed as a non-infectious
tenosynovitis or tumour. The incidence of extrapulmonary
mycobacterial infection has gradually increased over the past decade
because of the increased number of immune-compromised individuals
and drug-resistant bacterial strains [3]. Approximately one third of the
patients with musculoskeletal tuberculosis have involvement of other
viscera such as the lung [3].
There are three histological forms of tuberculous tenosynovitis with
regards to its prolonged disease duration, resistance of the individual
and microorganism varying virulence. Early on in the disease, there is
replacement of the tendon by vascular granulation tissue followed by
sheath obliteration by this fibrous tissue. There will be fluid restricted
within the sheath and rice bodies may occur due to encasement.
Finally, the tendon may consist of a few strands resulting in
spontaneous rupture. If fibrous tissue healing fails to occur, extensive
caseation and granulation will result in sinus formation and
superimposed secondary infection [5].
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Radiographic features of tuberculous infection of the wrist include
bone erosion or cavitation, localized osteoporosis, gross destruction,
and eventually joint ankylosis [6]. These findings are not specific and
may deceptively mimic inflammatory arthritis, pigmented villonodular
synovitis, gout, or a soft-tissue tumor.
There have been a few reported cases of MRI findings in
tuberculous tenosynovitis of the wrist [6]. Prominent synovial
thickening around the flexor tendons with fluid collection in the
tendon sheath are a recognized MR finding [5,7]. The thickened
tenosynovium and synovium usually present as low signal intensity on
T1-weighted images. The characteristic hypointense synovium on T2weighted images that is suggestive of granuloma is seen in
approximately 40% of cases [8]. The synovial fluid usually
demonstrates intermediate to low signal intensity on T1-weighted
images and predominantly high signal intensity on T2- and T2*weighted images [5,7]. The small low-signal foci or dots scattered in
the synovial fluid on T2- and T2*-weighted images may refer to
regions of tissue debris, caseous material, or rice bodies, as described
in the literature [6,7]. In addition to tuberculous infection, rheumatoid
arthritis and seronegative inflammatory arthritis may have a similar
appearance and be associated with rice-body formation [2,8].
Post intravenous contrast administration of gadolinium diethylene
triamine pentacetate (DTPA) revealed enhancement of the thickened
tenosynovium and synovium. This enhancement may represent
increased vascularity when tuberculous granulation tissue involves the
synovium at the granulomatous stage. With regards to the enhanced
thickened tenosynovium, contrast-enhanced MRI has been described
to be particularly useful in differentiating the thickened tenosynovium
from the fluid and the surrounding structures and in determining the
extent of the lesion [8].
The differential diagnoses that needs to be considered in assessing
the tuberculous joints and tenosynovitis of the wrist, include
rheumatoid arthritis, juvenile rheumatoid arthritis, seronegative
inflammatory arthritis, hemophilia, gout, pigmented villonodular
synovitis, tumours originating from the synovium such as amyloidosis,
synovial chondromatosis, and nontuberculous mycobacterial
tenosynovitis such as Mycobacterium marinum infection [2,8]. All the
above-mentioned differentials may exhibit similar MRI findings and
need to be differentiated from tuberculous infection. On assessing T2weighted images, a hypointense synovium along with central erosions,
bone chips, and rim-enhancing abscesses may differentiate
tuberculous arthritis from other types of monoarticular inflammatory
arthritis (including rheumatoid arthritis) [8]. MRI appearance, such as
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T2 low-signal synovial thickening around the flexor and extensor
tendons and synovial fluid collection that contains low-signal and nonenhanced foci in the tendon sheath, may aid us in reaching the proper
diagnosis. However, surgical debridement of the thickened
tenosynovium and laboratory investigations remain the gold standard
in confirming the diagnosis at hand.
With regards to the treatment of this disease entity, the American
Thoracic Society and Centres for Disease Control have advocated a 6
month regime of isoniazid and rifampicin with pyrazinamide included
for the first 2 months, for both pulmonary and extra-pulmonary
tuberculosis. A 9-month regimen is equally as effective. However
musculoskeletal tuberculosis may necessitate longer duration of
treatment as tuberculous tenosynovitis has a tendency for local
recurrence, with more than 50% of cases recurring within a year of
treatment necessitating close and longer follow up of patients.

Conclusion
Tuberculosis of the tendon sheath of the wrist is a rare entity. Due to
its slow progression of disease and numerous differential diagnoses,
delayed diagnosis is common resulting in complications. Early radical
excision combined with anti-tuberculous multidrug therapy provides
good functional results and prevents recurrence.
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