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Abstract

tent pain in the affected limb.

condition.

destruction and maintain function in patients with OAT.

Background Wrist joint tuberculosis(WJ-TB)is a rare manifestation of osteoarticular tuberculosis(OAT).Delayed diag-
nosis is common and often leads to postponed treatment, resulting in complications such as joint stiffness and persis-

Case presentation A 50-year-old man presented with symptoms in the wrist joint suggestive of WJ-TB.Initially, he
was diagnosed with traumatic arthritis. However, following a series of diagnostic tests, the final diagnosis of tubercu-
lous arthritis was confirmed.The patient underwent effective treatment, which led to a marked improvement in his

Conclusions WJ-TB is a treatable condition.Early diagnosis and prompt treatment are essential to prevent joint

Keywords Wrist joint tuberculosis, Osteoarticular tuberculosis, Wrist joint

Introduction

Tuberculosis (TB) is one of the most prevalent infectious
diseases worldwide. Among its extrapulmonary forms,
bone tuberculosis is relatively common, primarily affect-
ing long bones, large joints, and the spine [1]. However,
WJ-TB is extremely rare, accounting for only 1-2% of
osteoarticular tuberculosis (OAT) cases [2]. The clini-
cal manifestations of WJ-TB are nonspecific and often
resemble other conditions, such as chronic pyogenic
osteomyelitis or rheumatoid arthritis which can lead to
delays in diagnosis. This report presents the case of a
50-year-old patient initially diagnosed with traumatic
arthritis. Further evaluation confirmed the presence of
WJ-TB. TB remains a significant global health concern,
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and delayed diagnosis often results in postponed treat-
ment, ultimately causing joint destruction and functional
impairments.

Case presentation

A 50-year-old man presented with a 6-month history of
left wrist pain, deformity, and restricted mobility, accom-
panied by a subjective sensation of stiffness in the wrist,
reduced grip strength, and pain exacerbated by daily
activities.

The patient reported sustaining a work-related sprain
six months earlier while operating a machine. This injury
was suspected to have caused a fracture-dislocation,
leading to wrist pain and restricted movement, but he
did not seek systematic treatment. The pain progressively
worsened over the course of four weeks, and the patient
was temporarily immobilized with a brace after visit-
ing several hospitals without a clear diagnosis. Initially
diagnosed with tenosynovitis and arthritis, the patient
received treatment with topical ointments and a brace,
but these measures failed to provide relief. There were no
systemic symptoms such as fever, weight loss, or loss of
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Fig. 2 Anteroposterior and lateral wrist radiographs revealed erosions of the distal radius, distal ulna and carpal bones. (White arrows)

appetite. There was no swelling, numbness, or weakness
in the wrist. On palpation, the area was soft with minimal
fluctuation. Physical examination revealed an obvious
deformity of the left wrist, including a dorsal projec-
tion of the distal ulna, tenderness, and pain during pas-
sive ulnar deviation. The results of the left wrist range of
motion (ROM) examination are shown in Fig. 1: Active
motions — 10° of flexion, 0° of extension, 0° of pronation,
and 5° of supination; Passive motions —15° of flexion, 5°
of extension, 10° of pronation, and 40° of supination.

X-ray (Fig. 2) and CT 3D showed uneven narrowing of
the joint space between the left wrist, lower ulnar-radial
joint, and carpal interphalangeal joint, irregular joint
surfaces, decreased bone density, and irregular bone
structure. Erosive changes were observed in the articular
margins of some carpal bones. MRI examination (Fig. 3)
revealed bone marrow edema, diffuse thickening of the
synovium, fluid signal intensity in the joint space, and
joint surface destruction and erosion.

He was admitted to the hospital with the diagnosis
of“traumatic arthritis of the left wrist joint, subluxation

of the left lower ulnar-radial joint, traumatic arthritis
of the left lower ulnar-radial joint, left ulnar impinge-
ment syndrome, and injury to the triangular fibrocarti-
lage of the left wrist joint’;Jand was proposed to undergo
surgical treatment. Laboratory examination results
after admission showed: leukocytes 19.51x1079/L,
neutrophils 17.94x1079/L, high-sensitivity C-reactive
protein(CRP)141.2 mg/L, calcitoninogen 0.31 ng/ml,
plasma D-dimer 2 pg/ml. Upon further questioning,
the patient reported no obvious cause for the persistent
cough lasting 6 months and mentioned that he had been
self-administering cough suppressant drugs, but they
were ineffective. In addition, both of the patient’s older
brothers were diagnosed with pulmonary tuberculosis
in early adulthood, which was successfully treated with
appropriate medications. No subsequent dissemination
of tuberculosis to other parts of the body was observed
in either case. Additionally, the patient works as a tire
technician, a job requiring frequent joint movement
and weight-bearing on the affected limb. Therefore,
the treatment approach was adjusted to exclude the
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possibility of tuberculous arthritis and to focus on rul-
ing out tuberculosis infection. Review results showed:
interleukin 85.04 pg/ml, erythrocyte sedimentation
rate(ESR)46 mm/hr, Mycobacterium tuberculosis com-
plex group positive(+)tuberculosis-specific T-cells
98 SFCs, Mycobacterium tuberculosis complex group
nucleic acid test positive(+). (The relevant blood test
results can be found in the supplementary materials.)
Chest CT (Fig. 4) showed multiple patchy and nodu-
lar high-density lung lesions, partly solid and partly
with cavitation. To confirm the diagnosis, sputum
specimens were collected for smear examination. The
samples were first treated with a liquefying agent, fol-
lowed by centrifugation to concentrate the sediment.
The sediment was then stained using the Ziehl-Neelsen
method. Under light microscopy, numerous rod-shaped
acid-fast bacilli were observed in the field of view.

The diagnosis of tuberculosis was clear, and it was
revised to "tuberculosis of the left wrist joint and the
lower ulnar-radial joint” The patient was transferred
to a specialized tuberculosis treatment hospital, where
they received anti-tuberculosis therapy consisting of
rifampin, ethambutol, isoniazid, and pyrazinamide.
Subsequently, the patient underwent wrist joint lesion
debridement and arthrodesis surgery.

Discussion and conclusions

OAT accounts for 11-15%of all cases of extrapulmo-
nary tuberculosis [3]. Bone and joint tuberculosis usu-
ally affects weight-bearing joints, especially the spine,
whereas tuberculosis of the upper extremities is less
common. WJ-TB is a rare form of musculoskeletal tuber-
culosis (MSK-TB), accounting for less than 1%of all OAT
cases [4]. Typically, TB infection starts in the tendon

sa ¥l
Fig. 3 The T2-weighted coronal and sagittal sections indicated bone marrow edema, synovial thickening, fluid accumulation, destruction
and erosion of wrist joint. (White arrows)

sheath and then spreads to the joints or bones, which
may lead to tissue necrosis, tendon adhesions, and wrist
dysfunction [5]. Identifying this disease can be particu-
larly challenging due to its non-specific clinical presenta-
tion. Pain and swelling are usually the initial symptoms,
with no systemic symptoms such as fever, weight loss,
or loss of appetite. As the disease progresses, joint dys-
function, muscle spasms, stiffness, and joint damage
may become apparent and abscess formation occurs in
approximately 20-25%of cases [6-9]. The diagnosis of
hand and wrist diseases is often delayed [10], resulting
in treatment postponement and subsequent complica-
tions, such as stiffness and persistent pain in the affected
limb. The patient in our case had visited several hospitals
before coming to our hospital but a definitive diagnosis
was not reached until 6 months later. The low prevalence
of WJ-TB in OAT, combined with limited research and
insufficient clinical awareness, has contributed to the lack
of detailed descriptions in the literature and difficulties
in diagnosis [11]. The history of cough was also ignored,
and the patient had no typical clinical manifestations of
tuberculosis until the elevated leukocytes, ESR, and CRP,
and the history of cough and family history of tuberculo-
sis were traced, leading us to a diagnosis of tuberculosis,
later confirmed by chest CT.

It has been reported that 30-50%of WJ-TB cases can
be triggered by prior trauma [12]. Therefore, highly sus-
pected OAT should be investigated in detail for a history
of trauma.In the present case of WJ-TB, we were unable
to determine the sequence of trauma and tuberculosis,
but previous fracture trauma is known to be an impor-
tant cause of exacerbation of OAT. The patient’s occupa-
tion as a tire technician, which involved repetitive wrist
movements and significant weight-bearing activities,
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Fig. 4 The chest CT scan reveals areas of patchy consolidation and cavitation

likely increased the susceptibility to WJ-TB. Occupa-
tional overuse may exacerbate joint inflammation and
predispose individuals to tuberculous infection, particu-
larly in post-traumatic settings. This aligns with previous
studies suggesting repetitive trauma as a risk factor for
OAT progression [13]. A subluxation of the distal radi-
oulnar or wrist joint may result in limited hand flexion.
A distal radius fracture (DRF) often leads to surface dis-
harmony of the radial wrist joint, which further leads to
post-traumatic osteoarthritis. This condition manifests
as wrist pain, weakness, and stiffness and may lead to
tearing or degeneration of the triangular fibrocartilage
complex (TFCC) as well as synovitis and arthritis of the
inferior radial-ulnar joint [14].

During the initial diagnosis, the lack of detailed imag-
ing and underemphasis on X-ray findings involving small
joints other than the radial carpometacarpal joint led to
a narrow diagnostic focus on traumatic arthritis, influ-
enced by the patient’s history of trauma. This underscores
the importance of revisiting diagnostic assumptions,
especially in patients with atypical presentations.

The differential diagnosis included chronic pyogenic
osteomyelitis, supported by imaging findings such as
joint space narrowing, irregular joint surfaces, decreased
bone density, and structural bone irregularities. How-
ever, the absence of characteristic purulent discharge or
sinus tract formation, along with unremarkable labora-
tory findings, led to its exclusion. Rheumatoid arthritis
was considered based on MRI findings of diffuse synovial
thickening and joint effusion. Nevertheless, the absence
of extra-articular manifestations and symmetric joint
involvement ruled out this diagnosis, and further evalu-
ation for rheumatoid factor (RF) and anti-cyclic cit-
rullinated peptide (anti-CCP) antibodies was deemed
unnecessary. Psoriatic arthritis (PsA), systemic lupus

erythematosus(SLE), and rheumatic arthritis were also
assessed due to the observed radiological features. These
conditions were excluded owing to the lack of extra-
articular manifestations, migratory pain, characteris-
tic autoantibodies, and skin lesions. Gout was ruled out
based on the absence of clinical signs of crystal deposi-
tion, normal uric acid levels, and imaging findings incon-
sistent with this diagnosis. Lastly, neoplastic processes
were excluded due to the absence of unexplained weight
loss, lymphadenopathy, and imaging evidence suggestive
of malignancy.

Imaging is generally nonspecific in diagnosing WJ-TB,
but it remains essential for early detection and further
evaluation [15]. Radiographic findings may reveal an ill-
defined wrist mass, bone destruction, joint space nar-
rowing, and involvement of the distal radius and ulna.
The classic imaging triad, known as Phemister’s triad—
decreased articular bone mass, peripheral bone erosion,
and progressive joint space narrowing—is suggests of
tuberculous arthritis [16]. Rarely, osteolysis of the greater
trochanter may involve all carpal bones [17]. According
to Martini and colleagues, the imaging features of OAT
can be categorized into four stages: stage 1 involves local-
ized bone loss without visible lesions; stage 2 is marked
by erosion of one or more bones; stage 3 shows moder-
ate joint involvement; and stage 4 presents with extensive
joint destruction [18]. X-rays are more definitive in iden-
tifying the disease at its advanced stages, while early diag-
nosis often requires corroborative evidence from other
modalities. CT imaging is particularly valuable in assess-
ing bone damage and surrounding soft tissue involve-
ment [19]. In WJ-TB, CT scans are valuable in identifying
bony deformities and patchy changes in bone density
[20]. MR, on the other hand, is highly effective in detect-
ing OAT by revealing synovial thickening, soft tissue
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damage, and distinguishing between infected and healthy
areas [21]. The combination of MRI and CT provides
critical insights into joint integrity and surrounding tis-
sue involvement, making them complementary tools for
comprehensive assessment. Despite the utility of imag-
ing, synovial biopsy remains the gold standard for diag-
nosis, particularly in cases with ambiguous clinical or
imaging findings. Histopathological examination plays a
pivotal role in confirming tuberculosis, offering definitive
evidence through biopsies of bone lesions, synovium, and
soft tissues. OAT should be suspected, especially when
inflammation extends beyond the bony borders and
affects adjacent soft tissues [22, 23]. Molecular methods
can detect Mycobacterium tuberculosis and its resist-
ance. GeneXpert is a rapid molecular test that identi-
fies M. tuberculosis DNA within two hours. The newer
GeneXpert MTB/RIF Ultra improves sensitivity for TB
and rifampicin resistance but has lower specificity than
the original GeneXpert [24]. While the clinical presen-
tation and radiological features in this case were highly
suggestive of tuberculosis (TB), we acknowledge that a
definitive diagnosis of osteoarticular TB requires histo-
pathological identification of caseating granulomas and/
or microbiological confirmation through acid-fast bacilli
(AFB) staining, mycobacterial culture, or PCR amplifi-
cation, as mandated by the WHO diagnostic criteria for
extrapulmonary TB [25]. However, we know the gold
standard in microbiological diagnosis, has imperfect
sensitivity as a reference standard [26]. Besides, delay-
ing treatment for confirmatory biopsies could exacer-
bate joint destruction, whereas empirical anti-tubercular
therapy (ATT) provided a favorable risk-benefit ratio,
given the high pre-test probability and the urgent need
to prevent irreversible joint damage. Currently, the WHO
advises that patients who screen negative for TB should
receive isoniazid preventive therapy. Empirical TB treat-
ment is recommended for seriously ill patients in periph-
eral settings with negative initial tests, though the risks of
misdiagnosis and drug resistance must be carefully con-
sidered [27]. For TB patients, in some cases, the benefits
of empirical treatment still far outweigh the risks and
costs of potential overtreatment [28].

The mainstay of treatment for WJ-TB includes antitu-
berculosis drugs such as isoniazid, rifampicin, etham-
butol, and pyrazinamide [29]. Additionally, orthopedic
wrist splinting for 3—4 weeks can help maintain stabil-
ity. Non-pharmacological treatments, including chem-
otherapy and rehabilitation, have also been suggested
[2, 30]. The surgical treatment of WJ-TB remains con-
troversial.In cases of severe cartilage damage, bone
destruction, or poor response to medication, surgical
options such as joint fusion may be considered to pre-
vent deformities, correct existing ones, and improve
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limb function [31, 32]. Furthermore, if anti-tuberculo-
sis treatment is ineffective after 8 weeks, or if there is
significant sequestrum accompanied by large abscesses
and impaired hand function, surgical intervention is
still recommended to enhance functional outcomes,
even after effective ATT has been administered [5].

With the development of society, public health con-
ditions are improving, and awareness of tuberculosis
is increasing.However, the challenge of resistance to
Mycobacterium tuberculosis persists [33]. For individu-
als with active TB, lack of attention and adherence to
treatment increases the risk of treatment failure by 1.5
times compared to those with good adherence, leading
to relapse and even death [34].

This risk is further amplified when TB coexists with
comorbidities such as HIV and diabetes, which compli-
cate management. TB accelerates disease progression
in individuals with HIV, while diabetes increases sus-
ceptibility to TB by 2 to 4 times and worsens treatment
outcomes [35, 36]. These challenges highlight the need
for early diagnosis, synchronized treatment plans, and
integrated care approaches.Such strategies are essential
not only to prevent complications like joint destruc-
tion in OAT but also to maintain patient function and
improve overall recovery outcomes.

Abbreviations

WJ-TB Wrist joint tuberculosis

OAT Osteoarticular tuberculosis

8 Tuberculosis

CRP C-reactive protein

MSK-TB Musculoskeletal tuberculosis
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ESR Erythrocyte sedimentation rate
AFB Acid-fast Bacilli

ATT Anti-tuberculosis treatment
ROM Range of motion
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anti-CCP anti-cyclic citrullinated peptide
PsA Psoriatic arthritis

SLE systemic lupus erythematosus
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