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Abstract: Isolated involvement of bone in tuberculous infection is uncommon, and the variable clinical and 
radiological features may mimic pyogenic osteomyelitis, bone tumor or other inflammatory and neoplastic processes of 
the synovium. In this study we reported four male patients admitted at Sohag University Hospital during the period 
from January 2009 to January 2012 with isolated tuberculous ankle arthritis. All patients underwent physical 
examination, routine laboratory tests, plain radiographs, and a biopsy of the infection site for culture on Lowenstein 
Jensen medium and for histopathological examination. Laboratory findings of the four patients were; an elevated 
erythrocyte sedimentation rate (ESR) and positive C-reactive protein (CRP). The most common radiologic findings of 
the affected joints were that of juxta-articular osteoporosis, narrowing of the joint space and subchondral cysts. The 
final diagnosis of tuberculosis was confirmed by histopathological examination of bone biopsy which demonstrated 
caseating granulomas and tissue culture yielded growth of tuberculous bacilli. The patients made full recovery on anti-
tuberculous treatment and arthrodesis of the ankle joints. In conclusion; osteoarticular tuberculosis can be difficult to 
diagnose as only about one third of patients have respiratory symptoms. So, when a patient presents with a localized, 
painful swelling of the ankle, tuberculosis should be considered in the differential diagnosis. Additionally, we highly 
recommend taking a biopsy of the site of suspected infection because an early diagnosis is the key to successful 
treatment. 
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1. Introduction 

Despite extensive efforts to achieve disease 
control, tuberculosis remains a worldwide public health 
concern (Hopewell et al., 2006).While the first global 
burden of disease study predicted that tuberculosis 
would be the seventh leading cause of disability 
adjusted life years by 2020 (Murray and Lopez, 1996), 
revised projections, based on data from 2002, 
suggested that tuberculosis may fall to the twenty-third 
leading cause of death and the twenty-fifth leading 
cause of disability adjusted life years by 2030 
(Mathers and Loncar,2006). Skeletal involvement in 
extra-pulmonary tuberculosis is extremely rare, bones 
and joints are involved in 1- 3% of all cases; and foot 
involvement accounts for less than 10% of 
osteoarticular tuberculosis (Dhillon et al., 1993). 
Musculoskeletal tuberculosis can be difficult to 
diagnose as only about one third of patients have 
respiratory symptoms. Synovial fluid aspirate is 
relatively unlikely to lead to definitive diagnosis, and a 
bone biopsy should always be taken for culture and 
histological examination (Shah and Splain, 2005). 
Tuberculosis osteomyelitis of the foot can also mimic a 
wide range of pathology. As a result, this condition is 
often misdiagnosed, or the true nature of the lesion is 
identified late in the diagnostic process (WHO, 2008).  
Ankle TB often presents clinically as an insidious 
disease with local swelling, pain, heat, and numbness 

of the affected joint, but with limited systemic 
inflammatory manifestations which make it difficult to 
diagnose and many patients receive inappropriate 
treatment (Shih-Hao et al., 2011). In this study we 
have reported our experiences with the diagnosis and 
treatment of tuberculous infection of the ankle in 
Sohag University Hospital with the hope of providing 
sufficient information about these cases to lead to early 
diagnosis and treatment of cases of tuberculous ankle 
arthritis.  

 
2. Patients and Methods 

Our study was carried out in Sohag University 
Hospital during the period from January 2009 to 
January 2012. Four male patients with age range from 
42 to 55 years were admitted at Sohag University 
Hospital during the study period, suffering from 
swelling and pain of the ankle; (3 patients had 
symptoms in the right ankle and one patient had 
symptoms in the left ankle), with difficulty in walking. 
With the duration of symptoms before the patient 
sought medical advice 3-6 months. On physical 
examination, the ankle was warm, tender, and had a 
limited painful range of motion. There was history of 
trauma only in one patient. Erythrocyte sedimentation 
rate (ESR), C-reactive protein (CRP), chest 
radiographic findings and findings of plain radiographs 
of the affected ankles were analyzed.  A biopsy was 
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taken from the infection site for histopathological 
analysis and culture of the excised synovial tissue on 
Lowenstein Jensen medium and staining of the 
synovial fluid specimen by Zeihl-Neelsen staining for 
detection of Acid fast bacilli. 
 Laboratory findings of the four patients were; an 

elevated shooting erythrocyte sedimentation rate 
(ESR) of 100 mm after one hour and a positive C-
reactive protein (CRP) (++) test.  

 Anteroposterior (AP) and lateral radiographs of 
the ankle joints showed reduced joint space, bone 
rarefaction and subchondral cysts. (Figure 1). 
Chest X-rays of all patients were normal.  

 Histological examination of the biopsy samples 
showed granulomas and caseating necrosis 
compatible with TB lesion; (caseous necrosis, 
epithelioid lymphocytes, Langhan's giant cells).  

 Acid fast bacilli were detected in the synovial 
fluid specimens by Zeihl-Neelsen staining and 
Mycobacterium tuberculosis was grown from the 
tissue cultured on Lowenstein Jensen medium.  

 Intra operative findings were; watermelon seeds 
covering the synovial membrane of the ankle 
joints which is a characteristic feature of 
tuberculosis infection (Figure 2).  

 Synovectomy & joint fusion with two cancellous 
scews were done to the patients (Figure 3) and a 
long leg cast was applied to all patients. After 12 
weeks the casts were removed & touchdown 
weight bearing was allowed & increased as 
tolerated. 

 

 

 
a)                                                              b) 

Figure 1: lateral (a) and anteroposterior (b) X-rays of the ankle showing subchondral cysts in the body of the talus and 
distal tibia with juxta-articular osteoporotic changes and joint space narrowing. 

 

            
a)                                                                                     b) 

Figure 2: Intra-operative view of the ankle joint (a & b) showing watermelon seeds covering the synovial membrane of 
the ankle which is a characteristic feature of TB synovitis. 
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a)                                                                                        b) 

Figure 3: Post operative lateral (a) and anteroposterior (b) X-rays of arthrodesed right ankle joint using two cancellous 
screws. 

 
 Surgical treatment was completed by medical 

treatment; as the patients received six months of 
anti-TB chemotherapy, consisting of 
combination of three drugs given at the same 
time; isoniazid [INH], ethambutol, and 
rifampicin. At the end of the medical treatment 
laboratory tests (ESR and CRP) and radiological 
examination were done the patients to evaluate 
the disease activity. Anti-TB chemotherapy was 
stopped when the ESR and CRP returned to 
normal and radiological findings of fusion were 
evident.  

 
3. Results 

This study was carried out in Sohag University 
Hospital during the period from January 2009 to 
January 2012. Four male patients with age range from 
42 to 55 years were admitted at Sohag University 
Hospital during the study period, suffering from 
inflammatory ankle arthritis which were diagnosed as 
tuberculous ankle arthritis depending on findings of the 
physical examination, Laboratory findings, findings of 
plain radiographs of the affected ankles, and results of 
the biopsy samples analysis which were taken from the 
infection sites for histopathological analysis and 
culture of the excised synovial tissue on Lowenstein 
Jensen medium and staining of the synovial fluid 
specimens by Zeihl-Neelsen staining for detection of 
Acid fast bacilli. Treatment of our patients was in the 
form of surgical treatment; (Synovectomy and 
arthrodesis of the ankle joints) combined with 

antituberculous chemotherapy. Clinical signs of 
healing included a decrease in pain and swelling, 
improvement in gait and gain in body-weight; were 
evident in most patients as early as five weeks. At the 
end of anti-TB therapy, the patients had no pain or 
limp and laboratory tests (ESR and CRP) returned to 
normal and complete joint fusion was achieved after 
six months in all cases with normal general condition. 
In the follow up period there were no clinical 
manifestations, laboratory or radiological findings of 
recurrence of disease activity.  
 
4. Discussion 

Osteoarticular TB is an uncommon disease, and 
ankle TB is considered rare (Choi et al., 2008). Extra 
pulmonary TB is noted in 23 –30% of patients, with 
only 1 –3% having osseous disease (Anand and Sood, 
2002). The ankle and foot are rarely affected (Mittal et 
al., 1999). In a report of 74 patients with foot or ankle 
TB, Dhillon and Nagi, 2002 found only one case of 
talus TB. Osteoarticular TB arises from hematogenous, 
lymphatic, or direct contiguous spread from visceral 
tuberculosis (Keles, 2005). Our study was carried out 
in Sohag University Hospital during the period from 
January 2009 to January 2012. Four male patients with 
age range from 42 to 55 years were admitted at Sohag 
University Hospital during the study period, suffering 
from tuberculous ankle arthritis. Bozkurt, 2005 
reported that; the symptoms of osteoarticular 
tuberculosis are nonspecific and often indolent, 
including pain, joint swelling, or reduced range of 
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motion. Subsequently, there may be delays in diagnosis 
and therapy, with progression to bone and joint 
destruction and deformities. Our patients suffered from 
these indolent symptoms for 3-6 months before 
accurate diagnosis was achieved. Radiographic signs of 
osteoarticular TB are nonspecific as well, including 
soft tissue swelling, osteopenia, joint space narrowing, 
and subchondral cyst. (Dhillon and Nagi, 2002). In our 
study the most common radiological findings were 
Juxta-articular osteoporosis, joint space narrowing, and 
subchondral cyst.  MRI can demonstrate lesions in and 
adjacent to bone before they are evident on plain 
radiography (Sobel and Levitz, 1995). Canale and 
Beaty, 2008 suggested that; the ESR is almost always 
elevated in patients with tuberculosis. In our patients 
the ESR was shooting of 100 mm after one hour. 
Diagnosis can be made through these means but 
confirmation is brought by the identification of the 
bacillus from the local lesion or by a histological study 
of the biopsy (Canale and Beaty, 2008). In our study a 
biopsy was taken from the infection site for 
histopathological analysis showed granulomas and 
caseating necrosis compatible with TB lesion, and 
Mycobacterium tuberculosis was grown from the 
excised synovial tissue on Lowenstein Jensen medium. 
Acid fast bacilli were detected in the synovial fluid 
specimens by Zeihl-Neelsen staining. Shih-Hao et al., 
2011 suggested that if a case with a negative culture of 
excised synovial tissue concurrently had 
histopathological evident of TB of the affected ankle 
and microbiologically confirmed TB involving any 
other site, it was also categorized as definitive ankle 
TB. As for the treatment options of tuberculous ankle 
arthritis Inoue et al., 2004 suggested that; in early 
stages treatment of choice is antituberculous 
medication for 12 months associated with meticulous 
debridement and synovectomy with good results. In 
late stages in addition to antituberculous treatment 
ankle fusion is recommended. Yoshida et al., 2009 
described arthroscopiccally assisted ankle fusion or the 
use of vascularized iliac bone graft which had good 
satisfactory results. In our study, Synovectomy & joint 
fusion with two cancellous screws were done to our 
patients. Surgical treatment in our study had two 
benefits: diagnosis by providing a material for 
bacteriological and histological study and therapeutic 
through debridement and evacuation of caseous 
material and excision of the necrotic tissues. Surgical 
treatment was completed by medical treatment as all 
patients received anti-TB chemotherapy for six 
months. The treatment was completed with an 
excellent outcome after joint fusion and drug therapy.  

 
Summary and Conclusion 

Tuberculosis is on the rise and it is important to 
recognize the less common presentations of this 
condition to enable early diagnosis and successful 

treatment. Ankle TB should be included in the 
differential diagnosis of patients who present with 
subacute or chronic arthritis; as the uncommon site, 
lack of awareness, and ability to mimic other disorders 
clinically and on radiographs, lead to diagnostic and 
therapeutic delays. There may be no history of TB 
contact, or any ‘typical’ symptoms or signs. In patients 
with risk factors, or any suspicion of TB, a biopsy 
should be performed to make the diagnosis and initiate 
treatment. Surgical treatment in the form of 
synovectomy and arthrodesis of the ankle joint 
combined with antituberculous chemotherapy is a 
satisfactory method for treatment of tuberculous ankle 
arthritis.   
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