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Purpose: The lack of knowledge regarding osteoarticular tuberculosis (TB) cases in Indonesia leads to delayed and chronic 
conditions. This study aims to evaluate clinical outcomes of patients with osteoarticular TB.
Materials and Methods: Thirty osteoarticular cases were retrospectively analyzed, with a focus on non-immunocompromised 
patients without spine involvement. Chemotherapy length, operative treatment method, and infection recurrence were evaluated.
Results: The majority (60%) of patients were aged between 19 to 49 years. The most common complaint was painful swelling, 
particularly during physical activity. Weight-bearing joints, such as the hips, knees, and ankles, were the most affected. Laboratory 
results showed over half of the patients had anemia, 96% had elevated erythrocyte sedimentation rate (ESR), and 76% had elevated 
C-reactive protein (CRP) levels. Radiological findings varied, with lytic lesions, abscesses, and joint destruction observed. All patients 
presented with pathognomonic histological tubercle appearances, with caseous necrosis, lymphocytes, and Langhans giant cells 
present. Twenty-nine cases were treated with anti-TB drugs for 12 months, while one recurrent case received the drugs for 24 months. 
All patients underwent surgery to gain local infection control.
Conclusion: Osteoarticular TB is a common manifestation of extrapulmonary TB and must not be overlooked. Early detection of 
osteoarticular TB may prevent limb morbidity. Although anti-TB drugs are the primary treatment for osteoarticular TB, in some cases, 
surgery is required to establish a diagnosis and gain local infection control.
Keywords: osteoarticular TB, tuberculosis, extrapulmonary TB, caseous necrosis, Jakarta

Introduction
Indonesia has the third-highest prevalence of tuberculosis (TB) after India and China. In Indonesia, pulmonary TB is 
the second-highest cause of mortality among infectious diseases. Three-quarters of the TB prevalence in Indonesia is 
among those aged between 14 to 49 years old. Osteoarticular TB is an uncommon form of extrapulmonary TB (EPTB); it 
comprises 1–6% of all TB cases and 10–15% of all EPTB cases. The most frequent sites of osteoarticular TB infection 
are the spine, hip, and knee.1,2

Osteoarticular TB diagnosis is often delayed. Diagnostic delayed means that there is time interval between onset of 
symptoms and confirmation of TB to the patients. The cut-off point was 1 months (4 weeks).3,4 EPTB results from the 
hematogenous and lymphatic spread of M. tb bacilli. Tuberculous osteomyelitis and arthritis generally arise due to the 
reactivation of bacilli lodged in the bone during the original primary infection. The predilection of the bacillus for large 
joints is due to the rich vascular supply in the growth plates of the long bones. Tuberculous arthritis is believed to result 
from the extension of the initial infection of the bone to the joint. In the Netherlands and England, concomitant 
pulmonary TB has been reported in 29% and 15% of osteoarticular TB patients, respectively.5 In Karachi, Ali et al 
reported concurrent pulmonary TB in nearly 50% of osteoarticular TB cases.6 However, only 6.9% of 5337 osteoarticular 
TB cases had concurrent pulmonary TB. Similarly, a study performed in Turkey and Denmark also found low rates of 
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concomitant pulmonary TB in osteoarticular TB cases.5 Despite its prevalence in other countries, osteoarticular TB is still 
underdiagnosed in Indonesia.

In this study, 30 osteoarticular TB cases from two government hospitals in Jakarta, Indonesia, were retrospectively 
analyzed. This study aims to provide clinical and radiologic-histopathologic descriptions of delayed osteoarticular TB, its 
management, and outcomes.

Materials and Methods
This study was conducted at two government general hospitals in Jakarta, Indonesia, from July 2019 to December 2020. 
This study was approved by the ethical committee from Dr. Cipto Mangunkusumo Hospital (approval number 
19121451). The ethical principles in this study are in accordance with the contents of the Declaration of Helsinki. The 
study was performed in accordance with relevant guidelines and regulations and in accordance with the ethical protocol 
of the hospital and institution. Patients with bone and/or joint TB were included, regardless of age or sex. 
Immunocompromised patients and those with spinal TB were excluded regarding its difference in prognosis. Delayed 
osteoarticular tuberculosis defined as the delay in diagnosis of patients for at least more than a month.4

Written informed consent for inclusion in this study was given by all patients or their care provider. A detailed history 
regarding general biodata, symptom presentations, prior treatments, concurrent illnesses, history of TB, and treatment 
history with anti-TB drugs, was taken. General and local examination of the involved joint or bone was carried out, with 
information regarding the site, swelling, tenderness, sinus discharge or ulcer, and joint mobility after treatment collected.

Information on hemoglobin levels, leucocyte counts, differential leukocyte counts, erythrocyte sedimentation rates 
(ESR), anteroposterior and lateral radiographs, and histopathological examination of the involved joint or bone was 
collected for each participant.

Magnetic resonance imaging (MRI) or computed tomography (CT) scans were performed when considered necessary. 
All patients underwent tissue debridement, and biopsy cultures were taken. A diagnosis of osteoarticular TB was 
established based on the pathological anatomical analysis of each tissue sample. Follow-up period was 2 years after 
patient intervention.

Results
This is the first comprehensive review of osteoarticular TB cases in Indonesia. There were 30 osteoarticular TB patients 
included in the study. Sixteen were male, and 14 were female. The patients’ ages ranged from 2 to 72 years old (Table 1). 
The majority of patients were aged between 19 to 49 years (63%), followed by less than 18 years old (27%), between 50 
to 65 years old (7%), and more than 65 years old (3%). In our patients, all patients came months after their first 
symptoms appear due to financial problems. Also, majority of the patients came from places which were inaccessible to 
healthcare facilities and relatively low education level.

Functional outcomes were measured based on patient symptoms and signs. Patient complaints included painful 
swelling, swelling without pain, sinus with discharge, ulcers, and limping gaits (Table 1). Local pain worsened over time 
and was accompanied by swelling in 66.7% of the patients. Five patients complained about sinus and active discharge, 
and 2 patients complained about limping gaits due to extremity discrepancies related to hip region lesions. Symptom 
duration ranged from 2 to 6 months.

All patients were treated with four standard anti-TB drugs for two months: isoniazid (H), ethambutol (E), rifampicin 
(R), and pyrazinamide (Z). Following this, patients were treated with H and R only for at least a further 10 months. The 
involved bones or joints were debrided by 2 senior orthopedic surgeons. The post-debridement tissue samples were sent 
to histopathology for analysis.

Twenty-nine of the patients completely recovered within 4.23 months following treatment with the anti-TB drugs and 
surgical debridement. Surgical debridement was performed during a course of anti-TB drugs. One patient who had 
osteomyelitis TB in the proximal tibia had a more difficult infection to treat and experienced sinus with discharge that 
was aggravated by lymphadenopathy in the neck region. However, following 3 repeat debridements, treatment with anti- 
TB drugs for 24 months, and the addition of streptomycin injections for 2 months, the patient recovered from their 
osteomyelitis TB and lymphadenopathy.
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Operative wounds healed 3–4 weeks following debridement. In 2 patients, discharge persisted and required a repeat 
debridement.

The clinical complaint, wound, functional status, and patient activity related to the affected limb were evaluated in all 
patients.

Table 1 Demographic and Clinical Chara 
cteristics of the Patients

Characteristic Number (%)

Gender

Male 16 (54,0)

Female 14 (46,0)

Age

<18 8 (27,0)

19–49 19 (63,0)

50–65 2 (7,0)

>65 1 (3,0)

Symptoms

Swelling and pain 20 (66,7)

Sinus with discharge 5 (16,7)

Painless swelling 3 (10,0)

Limping gait 2 (6,6)

Site of lesion

Hip 6 (20,0)

Knee 4 (13,3)

Ankle 4 (13,3)

Tibia 3 (10,0)

Elbow 2 (6,7)

Wrist 2 (6,7)

Humerus diaphysis 1 (3,3)

Phalanx 1 (3,3)

Metatarsal bones 1 (3,3)

Metacarpal 1 (3,3)

Soft tissue arm 1 (3,3)

Distal femur 1 (3,3)

Carpal bones 1 (3,3)

Distal ulna 1 (3,3)

Supraclavicula 1 (3,3)

More than 1 sites 4

Orthopedic Research and Reviews 2022:14                                                                                      https://doi.org/10.2147/ORR.S366294                                                                                                                                                                                                                       

DovePress                                                                                                                         
353

Dovepress                                                                                                                                                           Kamal et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The histopathological results of all patients were consistent with TB. Pathological findings revealed tubercles, which 
are characteristic of TB lesions. The tubercle consist of central casseous necrosis surrounded by epitheloid cells, 
Langhans giant cells and lymphocytes.

Discussion
According to the World Health Organization (WHO), EPTB is defined as an infection by Mycobacterium tuberculosis 
(M. tb) that affects tissues and organs outside the pulmonary parenchyma. Extrapulmonary TB represents 20–25% of all 
TB cases. Osteoarticular TB in Indonesia is not well understood, and consequently, cases of osteoarticular TB are often 
delayed in diagnosis. Pulmonary TB is the third most common cause of mortality due to infection in Indonesia.2 The 
hospital used in this study reported numerous delayed diagnoses of osteoarticular TB in patients. Several factors are 
thought to contribute to this, both from practitioners and patients. For practitioners, non-specific presenting symptoms 
and a lack of familiarity with the disease may contribute. For patients, a lack of knowledge, ignorance, and socio-
economic conditions may contribute.

In this study, most of the patients were aged between 18–49 years old, followed by those younger than 18 and then 
those older than 49. This is in line with the ages reported by Ali et al, who reported that most osteoarticular TB patients 
are 21 to 40 years old, while older individuals are less likely to develop it, showing a bimodal pattern of TB dispersion.6 

In developing countries, such as Indonesia, these lesions are more common in children and young adults, while in 
developed countries, those over 55 years old are most commonly affected.7

Just over half of the patients in the current study were male. Other studies showed no significant difference in gender 
in osteoarticular TB cases.6,7 In the study by Ali et al, 66.6% of osteoarticular TB cases were female.6 Procopie showed 
that there is no relationship between gender and TB.

In the current study, most of the patients complained of chronic, dull pain and swelling that was aggravated by 
movement. Others complained of painless chronic swelling, while two patients complained of chronic wounds. Two 
cases were children with TB coxitis who complained of a limping gait. In these cases, chronic joint destruction and 
epiphyseal plate destruction resulted in leg length discrepancies (Figure 1).

Twenty-one cases in the current study involved the joint (Table 1), with 14 involving a weight-bearing joint (hip, 
knee, ankle). Those that did not involve a weight-bearing joint involved the elbow, wrist, and carpal joints. The 
remaining nine cases involved bones, including the diaphyseal tibia, humerus, phalanges, metatarsals, and metacarpals. 
Two cases involved the metaphyseal ulna and femur. Similar to the results of the current study, Tuli reported that the hips, 
knees, feet, elbows, hands, and shoulders were the most commonly affected sites,8 while Ali et al found that the knees 
and hips were most affected (in 15.5% and 13.63% of 66 cases, respectively), followed by the ankles and elbows.6

An osteoarticular lesion involves hematogenous spread from the primary infected organ, such as the lungs, lymph 
glands, or other viscera, where the infection may be active or quiescent. As a result of bacteremia, the infection enters the 
musculoskeletal system through vascular pathways, most often via the arteries. Tubercular bacilli enter the joint space 
directly through the subsynovial arteries or indirectly through eroded epiphyseal or metaphyseal lesions. Eroded 
epiphyseal lesions are more frequently seen in adults, while metaphyseal lesions are commonly seen in younger 
individuals. As the metaphyseal portion of the hip is enclosed by a capsule, it is the most common route of infection. 
In cases where the hip is involved, the weight-bearing areas of articular cartilage are maintained for a few months while 
the peripheral cartilage is destroyed.8

The infection can begin in the bone or synovial membrane. In childhood cases, the initial lesion is commonly in the 
metaphyseal part of the long bone, while in adult cases, it is typically at the end. In the hip, osseous tuberculous foci may 
start in the acetabular, epiphyseal, trochanteric, or metaphyseal regions.8 The infection moves to the joint following 
capsule or epiphyseal plate destruction. When the infection reaches the subchondral region, articular cartilage loses its 
source of nutrition and, as a result, detaches from the bone. This detached cartilage becomes loose bodies in the joint 
cavity. Damage to the epiphyseal plate results in leg length discrepancy and a limping gait.9

In addition to clinical and radiological examinations, evaluation of hematological parameters is important for 
establishing TB diagnosis. Anemia is commonly found in cases of TB infection.10–12 The characteristics of anemia in 
cases of TB are the same as in chronic anemia, with both being normocytic normochromic anemias.13 Several studies 
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have shown that TB-associated anemia involves the suppression of erythropoiesis by inflammatory mediators. 
Furthermore, the absence of bone marrow iron has also been found with TB-associated anemia due to M. Tb utilizing 
iron for survival.11

Of the patients in the current study, 59% had TB-associated anemia (Table 2), with most having moderate anemia 
when Hb levels were adjusted for age and gender. Several studies have also reported high rates of anemia in TB patients. 
Abay et al found that 46% of TB patients had anemia, with the majority being mild to moderately anemic. Abay et al also 
found that the anemia rate was higher, and more severe cases of HIV concomitant with TB (60%).14 Similarly, Atomsa 
reported that 37% of patients in their study were moderately anemic.15

However, other studies have found low rates of TB-associated anemia. Lee et al found that only 31.9% of TB cases 
had mild anemia.16 Similarly, Kahase et al reported that only 25% of patients had mild anemia, with the majority of 
patients having normal hemoglobin values.11 Cereijo et al found no anemia in 32 cases of osteoarticular TB.17

In the current study, the majority of patients had normal leucocyte values. This is in agreement with the findings of 
previous studies.10,15,16 Kahase et al reported that 72.5% of TB patients had normal total white blood cell (WBC) counts; 
however, the mean WBC count among TB patients was significantly higher than in normal patients (p = 0.04).10 Hadadi 
et al found that 74.8% of osteoarticular TB patients had normal leukocyte counts.16 Similarly, Cereijo et al showed that 
only 16.6% of patients had leucocytosis.15 Atomsa found that the mean absolute WBC counts in TB patients were in the 
normal range, albeit statistically higher (8.35 ± 3.3×103 cells/µL) than those of healthy controls (6.83 ± 2.17 cells/µL).13

Figure 1 (A) Pelvic x ray of a 9 years old girl with complaint of right pain and limping gait; (B) Intra operatively we found casseous necrosis and pus inside the right Hip joint; (C) 
Three years after the operation there was residual limb discrepancy.
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Rohini et al showed that the total WBC counts in pulmonary TB patients were 1.1 times higher than those of healthy 
controls. WBC counts increase during infection due to the actions of polymorphonuclear leucocytes and macrophages as 
part of the body’s mechanism to combat the bacterial population.11

WBC counts are sensitive to inflammatory reactions but have low sensitivity. For instance, normal leukocyte counts 
may be due to chronic infection or immunosuppression. Therefore, differential white blood cell component counts must 
be conducted. In the current study, lymphopenia was found in 5 patients, probably due to the chronic nature of their 
disease. Similar to these findings, Kahase found that 60% of patients had lymphopenia, with the mean lymphocyte values 
of osteoarticular TB patients lower than those of healthy controls.10 Similarly, Abay found that 8% of TB patients had 
lymphopenia, while 12% of TB patients who also had HIV had lymphopenia. In the current study, all patients had normal 
neutrophil values.

Thrombocytosis was found in 77.2% of patients in the current study. The cause of thrombocytosis is typically 
attributed to an immune phenomenon, namely the production of platelet antibodies and reactivation of myeloid 
hyperplasia.12

In the current study, increased ESR was observed in 95% of patients as a sign of the ongoing inflammation process, 
while CRP was increased in 76% of patients. Increased ESR and CRP are often found in active forms of the disease, 
although increased ESR is not proof that the infection is in its active form. However, CRP is an acute phase reactant, and 
levels of CRIP rise in response to IL-6 mediated pyogenic infections, such as TB.19 These findings are in line with the 
findings of previous studies.10,11,19 Hadadi found that the mean ESR among osteoarticular TB patients was 57.0 ± 
35.7 mm/h. Similarly, Cereijo found that the mean ESR value of osteoarticular TB patients at the time of diagnosis was 
55.7 ± 29 mm/h, with only 4 patients having an ESR below 10 mm/h. ESR values tend to decrease following anti-TB 
drug administration.17,18 While ESR and CRP levels were equal during screening tests, ESR is more sensitive to age 
changes and is slower to respond to inflammatory changes.20

Mantoux tests or tuberculin skin tests (TSTs) use a purified protein derivative of M. tb. In this study, 6 pediatric 
patients (< 17 years old) underwent a TST; three returned a positive result. As TSTs have low sensitivity and specificity, 
they have higher rates of false-positive and false-negative results and cannot differentiate between latent and active TB. 
Therefore, a positive TST result could suggest active TB, a past infection, BCG vaccination, or sensitization by 

Table 2 Laboratory Profile of the Patients

Mean (SD) Proportion

Hemoglobin 11.92 (±2.07) Normal Mild anemia Moderate anemia

41% 27.2% 31.8%

Leukocyte 9,292.27 

(±3,544.11)

Normal Leukocytosis

72.7% 27.3%

Thrombocyte 395,054.54 
(±112,839.45)

Normal Thrombocytosis

77.2% 22.3%

ESR Normal Increased

5% 95%

CRP Normal Increased

24% 76%

Tuberculin skin test Positive Negative

3 3

Abbreviations: SD, standard deviation; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
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environmental mycobacteria. Additionally, a negative result may not necessarily exclude a TB diagnosis, as a false 
negative result could be seen in immunocompromised patients. In regions with endemic TB, EPTB in adults cannot be 
diagnosed solely using TSTs.21 Previous studies have shown that patients with negative TST results were significantly 
more likely to have miliary TB or combined pulmonary and EPBT, while those with positive TST results were more 
likely to have cavitary pulmonary disease. Based on these limitations, TSTs are rarely done as the possible interpretations 
of test results are wide.22

In the current study, radiological examinations uncovered sclerotic lesions (35.7%), joint destruction (17.9%), cortical 
destruction, and osteopenia (7.1%). Although not all patients had MRI scans, the most frequent findings were effusion, 
bone marrow edema, synovitis, and joint space narrowing. In addition, four patients had abscesses. In articular TB cases, 
subluxation, dislocation, and femoral head destruction were also observed. In children, osteoarticular TB begins in the 
metaphyseal bone region, while in adults, it begins in the epiphyseal region. As the disease progresses, it erodes the joint 
space, which is called transphyseal spread (Figure 1). Reactive hyperemia results in juxta-articular bone demineralization 
and local bone destruction. Periosteal reaction also occurs as the disease progresses; when the subchondral region is 
reached, articular cartilage nutrition becomes blocked, causing the cartilage to become detached from the bone.23 This 
can result in loose cartilage bodies within the joint that cause pain during motion. Damage to the physis during childhood 
will result in deformities, such as bowing or leg length discrepancy.

While this study included one case where a 6-year-old had osteoarticular TB in the diaphyseal part of the tibia that 
had not yet eroded the joint, the majority of childhood cases included had resulted in joint destruction (Figure 2). In these 
cases, the disease onset occurred more than 6 months before the study began, which may explain why sclerotic lesions 

Figure 2 (A) Pain and swelling on right knee of 6 years old boy since 2 months; (B) X ray of the right knee showed distal metaphyseal part of distal tibia and already 
involving the knee joint; (C) We found casseous necrosis and pus intraarticularly.
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were commonly found. In the early stages of the disease, soft tissue swelling is often found; however, in later stages, 
osteopenia, periosteal thickening, and periarticular bone destruction are observed. Furthermore, cold abscesses and 
fistulae may develop in late-stage cases.5

Four of the cases in the current study involved the knee; these cases showed synovitis, joint effusion, soft tissue 
swelling, and bone marrow edema during MRI examination. Osteoarticular TB can also begin with synovial inflamma-
tion. In these cases, the synovial fluid becomes congested and induces heightened inflammatory reactions, thereby 
causing joint effusion. In the later stages of the disease, granulomatous synovial lesions expand over the bone at the 
synovial reflections, causing cartilage destruction. When the disease becomes chronic, loose sheets of necrotic articular 
cartilage and an accumulation of fibrinous material in the synovial fluid may produce rice bodies, which are typically 
found in synovial joints, tendon sheaths, and bursae. If untreated, this production of rice bodies will cause the disease to 
progress to tuberculous arthritis and may result in the development of para-articular soft tissue masses, cold abscesses, 
and sinus tracts.

The current study included 1 rare case of tuberculous tenosynovitis with sinus of the right-hand middle finger 
(Figure 3). Tuberculous tenosynovitis may result from direct hematogenous spread or periarticular extension of 
tuberculous arthritis. In these cases, the tendon will be infiltrated and thickened. Tubercle formation may result in 
caseation, necrosis, and secondary effusion within the tendon sheath. Disease progression may lead to the thinning of the 
tendon and, ultimately, tendon rupture. Sinus formation is a rare finding in such cases. Four other patients in the current 
study also had tuberculous tenosynovitis, albeit without sinus. Each of these 4 patients had more than 1 site involved; 2 
patients also had spondylitis TB, 1 patient had lesions in the carpal and ankle, and 1 patient had lesions in the carpal and 
wrist.

Based on chest radiography, pulmonary involvement was present in 50% of the cases examined in this study. Early- 
stage osteoarticular TB is often misdiagnosed, with the joint disease attributed to traumatism, degenerative disease, gout, 
pseudogout, or rheumatic disease.

Each patient in the current study underwent debridement, synovectomy, and biopsy that was either preceded or 
followed by anti-TB drug treatment. The indication for surgical involvement in early-stage disease is primarily to obtain 
tissue for diagnosis. Deep-seated lesions in the hip, ankle, or knee require open biopsies. In the healed TB phase, surgery 
is required for deformity correction and joint reconstruction. There are several important principles to follow when 
surgery is required for osteoarticular TB cases.24 For example, if there is a sinus tract, it has to be excised; therefore, 
a standard incision is not always suitable in the extremities. Thorough excision of the infected and dead tissue has to be 
completed, including the bone. Infected granulated tissue must be taken from the deepest points of the infected structures 
for histopathological analysis and culture. Primary soft tissue closure should not be forced; if there is a soft tissue defect, 
a secondary closure is preferred. In 1 case in the current study, an external fixator joint that spanned the entire wrist joint 
was used to maintain stability as the bone destruction was too extensive (Figures 4 and 5). When there is less extensive 
bone destruction, post-debridement external support, such as a back slab or cast, should be used.

Pathological examination is mandatory to establish a diagnosis of osteoarticular TB. Due to the unavailability of high- 
profile diagnostic tests like PCR in poor socioeconomic and, most importantly, high TB prevalence areas, 

Figure 3 (A) sinus on lateral part of middle phalanx; (B) Tenosynovitys appearance from MRI; (C) Granulation tissue was found below extensor tendon.
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histopathological features are better able to diagnose osteoarticular TB. In the current study, Intraoperative procedures 
revealed found cortex thinning and whitish caseous-like materials. The histopathological analysis of the samples taken 
during these procedures demonstrated that the samples contained tubercle that has area of caseous necrosis in the central, 
surrounded by epitheloid cells, multinucleated Langhans giant cells and lymphocyte infiltration (Figure 6A and 6B). 
A positive histopathological diagnosis of osteoarticular TB is seen in 72–97% of cases, indicating high accuracy.25 In 
a study by Jain et al, the histopathological diagnosis was positive in 100% of cases that had been clinocoradiologically 
diagnosed as osteoarticular TB.26 Moreover, Jain et al stated that the accuracy of the histopathological diagnoses was 
higher than that of acid-fast bacilli staining, which only returned positive results for 12% of the cases.

The use of invasive procedures to establish TB diagnoses is not always possible; WHO recommends that a clinician 
should use their clinical judgment in determining whether to start anti-TB drug treatment without a histopathological or 
microbial diagnosis. In patients with strong clinical and radiological evidence of osteoarticular TB, starting anti-TB drug 
treatment is recommended, although their progress should be monitored. If the diagnosis is uncertain, tissue specimens 
should be taken and analyzed prior to administering anti-TB drugs.

Figure 5 (A) Casseous necrosis was found in the volar side of patient in Figure 3; (B) External fixator span the wrist joint; (C and D) 1 year post operative.

Figure 4 (A) Left wrist swelling with discharge on volar area; (B) Dorsal area of the left wrist; (C and D) X ray of the left wrist shows juxta articular osteopenia and 
destruction of carpal bones.
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WHO recommends osteoarticular TB patients should be treated with the anti-TB drugs R, H, Z, and E for 2 months, 
followed by a 10-month regimen of R, H, and E.

A patient is considered to have reached healed status following the completion of the anti-TB drug regimen, if they 
have no relapses for 2 years, and if their fever, night sweats, weight loss (if any), sinus, and/or ulcer are resolved. In the 
current study, laboratory tests following debridement and 6 months of anti-TB drug treatment showed increased 
hemoglobin levels, decreased thrombocytes, leucocytes, and infection markers (ESR and CRP; Table 2). Radiological 
indications of bone healing were also observed, including remineralization of affected bone and sharpening of the joint or 
vertebral margin. MRI scans during the resolution phase demonstrated marrow edema, fatty replacement in the marrow, 
and no contrast enhancement.27

Unhealed Osteoarticular TB
In the current study, one patient complained of a lump on her right cruris and an abscess above her left clavicle (Figures 7 and 8). 
They also complained of weight loss and intermittent fever for the 6 months prior to the study. During a physical examination, 
a tender lump was found on the patient’s right tibia, and an abscess was found above the left clavicle. Based on the examination of 
a chest x-ray, infiltrates were seen in the lungs. An open biopsy procedure was used, and pathological examination of the biopsy 
sample showed tubercles, granulomas, and epithelioid cells. The patient was subsequently given anti-TB drugs. After 3 months 

Figure 6 (A) Microscopic of the specimen showing casseous necrosis (*), granuloma that consists of Langhans giant cells (yellow arrow), epithelioid cells (black arrow head) 
and lymphocyte infiltration (black arrow) H&E 100x; (B) Granuloma (*) and casseous necrosis (arrow) H&E, 40x.
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of anti-TB drug treatment, the patient underwent debridement and another open biopsy. These procedures led to the discovery of 
caseous tissue inside the bone, and pathological tissue examination revealed the presence of tubercles, epithelioid cells, and 
caseous necrosis. During follow-up, wound dehiscence, sinus in the central operative scar, and internal serous fluid were 
observed (Figure 7). As the wound had not healed following 12 months of anti-TB drug treatment, 2 more operations were 
performed. After the last operation, the sinus was still present; however, it was treated with tulle and gauze that were changed 
daily. The wound on the patient’s left clavicle was also treated with tulle and gauze (Figure 8).

After the patient had been receiving anti-TB drugs for 24 months, the complaints about pain and fever ceased. 
Furthermore, the wound on the tibia healed, and there was no sinus or discharge. The scrofuloderma in the left clavicle 
had already healed, leaving a hypertrophic scar.

However, our study has its limitation. Firstly, the sample size is relatively small due to osteoarticular TB being one of 
the most common underdiagnosed extrapulmonary TB. Therefore, we provide wider range of age for inclusion criteria 
which includes pediatric patients. In further studies, multicenter research in more remote settings may be required to 
include patients that were previously not diagnosed. Also, longer period of follow-up may be necessary to address the 
risk of recurrence in osteoarticular TB.

Conclusion
Osteoarticular TB is not always in concomitant with active pulmonary TB. In endemic areas like Indonesia, muscu-
loskeletal complaints must not be overlooked. Due to its chronic and progressive nature, many cases of osteoarticular TB 
are not diagnosed, leading to morbidity. Anti-TB drugs remains the main treatment for osteoarticular TB. However, 

Figure 7 (A) Before Operation; (B) After 1st operation, sinus and discharging; (C) Third operation; (D) Wound healed with secondary intention.

Figure 8 Scrofluroderma; (A) before anti TB drugs; (B) after 18 months of anti TB drugs; (C) After 24 months of anti TB drugs.
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surgery may be needed in particular cases such as early-stage disease or deep-seated lesions to establish a diagnosis and 
subsequent debridement for local control of infection.
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