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Abstract
Tuberculous dactylitis is infrequently seen after the age of 6 years. The index and middle fingers are the most common sites. 
Early diagnosis is essential to eradicate the infection. Delay in diagnosis and management leads to extensive involvement 
which may require surgical intervention. The current literature reveals conservative management gives satisfactory results 
in early stages. Though surgical intervention in Tuberculous dactylitis is seldom required, delay in diagnosis and manage-
ment leads to extensive involvement of the bone and sequestration which does not respond to Anti Tubercular Therapy and 
needs staged surgical interventions. We report a case of an 11-year-old girl who presented to us after extensive involvement 
of 2nd and 3rd metacarpals and failed to respond to ATT even after 1.5 years of medication. She required staged surgeries 
to eradicate the infection which led to loss of 2nd and 3rd metacarpals. Complex reconstructive procedures of hand were 
required in stages and the bone loss was managed with non-vascularized Fibular strut graft. At 2 years of follow up, there 
is complete incorporation of the graft, and the patient has satisfactory functions of the hand and can carry out activities of 
daily living with ease.
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Introduction

Extrapulmonary Tuberculosis (TB) is less prevalent than 
Pulmonary Tuberculosis with an incidence of 10 percent 
[1]. Tuberculous dactylitis is much more infrequent espe-
cially after the age of 6 years [2]. The index and middle 
fingers are the most common sites to be involved [3, 4]. TB 
of the metacarpals and phalanges is difficult to diagnose in 
the early stages of disease [5]. It should be a presumptive 
diagnosis in cases of long-standing pain, swelling and dis-
charging sinus of the metacarpals which does not subside 
with oral antibiotics.

The current literature regarding the management of TB 
dactylitis reveals that conservative management gives sat-
isfactory results without the need for surgical intervention 
[5, 6]. Surgical intervention is required only when there is 
complete destruction of the bone leading to sequestrum 

formation which does not respond to Anti Tuberculous 
Therapy (ATT).

We report a case of an 11-year-old girl with Tubercu-
lous dactylitis which failed to respond to anti tuberculous 
medication and required extensive debridement and complex 
reconstruction of the hand. The patient and her parents gave 
consent for giving their details for this case report.

Case Report

An 11-year-old girl presented to us with pain, swelling and 
discharging sinuses in the left hand for 1.5 years. Initially 
patient complained of pain in the middle finger. There was 
no history of trauma. Pain was insidious in onset and gradu-
ally progressed and led to swelling of the left hand. She 
was managed at another center by incision and drainage 
and oral Cephalosporins. As there was no improvement in 
symptoms debridement was done again. The tissue fluid was 
positive for Cartridge- based nucleic acid amplification test 
(GeneXpert) and the histopathological examination revealed 
granulomas consistent with Tuberculosis. Anti Tuberculous 
therapy (ATT) with four-drug regimen was initiated. The 
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sinuses were active and there was persistent discharge even 
after receiving ATT for 1.5 years.

Patient presented to us at this point for evaluation and 
further management. On examination, there was diffuse 
swelling of the hand and a non-healing ulcer of about 
4*5 cm over the dorsum of left hand with surrounding 

discoloration,purulent discharge and sinuses of 1 × 1 cm on 
the dorsum and on the palmar aspect between middle and 
ring fingers (Fig. 1).There was local rise of temperature with 
diffuse tenderness in the dorsal and palmar aspect and move-
ments of digits were painful. Radiographs revealed extensive 
involvement of 2nd, 3rd, 4th metacarpals and proximal pha-
lanx of 3rd digit (Fig. 2) with medullary expansion, cortical 
erosion, periosteal reaction and sequestration of 2nd, 3rd, 
4th metacarpals, loss of 3rd MCP joint space and destruc-
tion of articular margins. MRI of the hand revealed changes 
of acute on chronic osteomyelitis involving 2nd, 3rd, 4th 
metacarpals, base of 3rd proximal phalanx and Carpal bones 
with collection surrounding metacarpals and wrist joint sug-
gestive of septic arthritis of MCP joints and wrist (Fig. 3). 
Blood investigations of the child revealed no immuno-com-
promised state.

Owing to the extensive nature of the disease, re-debride-
ment was planned. Dorsal approach was utilized. Second and 
third metacarpals were extensively involved with sequestra-
tion and devitalized tissue surrounding them. Purulent dis-
charge was seen around the metacarpals with osteomyelitic 
changes in the entire length of 3rd metacarpal and shaft of 
2nd metacarpal. Thorough debridement of the granulation 
tissue and sinus tracts was performed. Shaft of 2nd meta-
carpal and the entire 3rd metacarpal were excised (Fig. 4). 
Only the head of the 2nd metacarpal was left in situ as it was 
not involved. As the bone quality did not allow application 
of external fixator at this stage, a below elbow splint was 
applied. The tissue and bone samples were sent for bacterial 
and histopathological examination. The reports were consist-
ent with Tuberculous infection and negative for secondary 

Fig. 1   Clinical pictures of the patient at presentation showing swell-
ing in the dorsal and volar aspects of the hand with discoloration of 
the skin and discharging sinuses in the dorsum and in the palmar 
aspect of hand between middle and ring fingers

Fig. 2   Radiographs at presenta-
tion showing soft tissue edema, 
with medullary expansion, 
cortical erosion, periosteal 
reaction and sequestration of 
2nd, 3rd and 4th metacarpals. 
The 3rd MCP joint is involved 
in the disease process with loss 
of joint space and destruction of 
articular margins
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bacterial infection. There was no antibiotic resistant. The 
patient improved clinically after this intervention and there 
was healing of all sinuses.

After 6 months when the infection was quiescent, there 
was shortening of the 2nd and 3rd digits due to loss of inter-
vening bone (Fig. 5a, b). To gain the length of the digits 
Universal Mini External Fixator (UMEX) with distractors 
was applied in this stage. Two distractors were applied, one 
for each digit. Proximal holding points were in the carpus 
with two Schanz pins in proximal carpus and two in distal 
carpal row. The distal holding points were in the proximal 
phalanges with two Schanz pins in each of 2nd and 3rd dig-
its. All the Schanz pins were placed in anteroposterior plane. 
Distractors were connected to Schanz pins as two separate 
units to regain the length of the two digits (Fig. 6a, b). Dis-
traction was started on the second post operative day at the 
rate of 0.5 mm twice a day.

Fig. 3   T2-weighted images of MRI shows osteomyelitic changes in 2nd, 3rd and 4th metacarpals with edema and collection surrounding the 
metacarpals, MCP joints and wrist

Fig. 4   Intraoperative pictures of the excised 2nd and 3rd metacarpals 
suggestive of sequestration of the entire bone
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After 1 month, appropriate length was achieved and 
fibular graft was harvested, and it was used to reconstruct 
the 2nd and 3rd metacarpals. As the 3rd metacarpal was 
completely excised, the fibular strut graft was placed aiming 
for arthrodesis of 3rd metacarpophalangeal joint in func-
tional position. It was fixed with a transfixing K wire from 

proximal phalanx to carpus. As the head of the 2nd meta-
carpal was not involved, the strut graft was placed between 
the intact head and carpals. It was fixed with a horizontal K 
wire holding the 2 struts (Fig. 7). The distractor was retained 
for rotational stability.

Fig. 5   a Clinical images after stage 1 debridement show healing of the ulcer, short 2nd and 3rd digits. b Radiological image after debridement 
suggestive of quiescence of infection

Fig. 6   a, b Clinical pictures and radiographs after stage 2 surgery show the configuration of the UMEX fixator which was applied to distract and 
regain the length of the 2nd and 3rd digits
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Her follow up radiographs revealed incorporation of the 
fibular graft at 4 months (Fig. 8). The distractor was removed 
then. After 2 months, vertical K wire passing through the 3rd 

Fig. 7   Radiographs after stage 3 surgery showing placement of Fibu-
lar strut graft in the place of 2nd and 3rd metacarpal and fixation with 
K wires. One K wire was passed from proximal phalanx of 3rd digit 
to carpus and another K wire was passed horizontally to fix the two 
strut grafts

Fig. 8   At 4 months, post-stage 3 surgery the AP and Oblique radio-
graphs reveal incorporation of the graft. The distractor was removed 
at this stage but the K wires were retained

Fig. 9   Radiograph at 6 months follow up reveal incorporation of the 
Fibula strut graft which was placed in the place of 2nd metacarpal. 
The horizontal K wire was retained till complete incorporation

Fig. 10   Radiographs at 2 years follow up show complete incorpora-
tion of both the strut grafts, arthrodesis of 3rd MCP joint and restora-
tion of articular surface of 2nd MCP joint
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digit was removed. Horizontal K wire was retained (Fig. 9, 
10, 11). Below elbow splint was given and a gradual range 
of movements of the hand were started. The timeline of man-
agement (Fig. 12) reveals her entire duration of treatment.

At 2 years follow up, the radiographs revealed com-
plete incorporation of the graft (Fig. 10), and the patient 
has satisfactory functions of the hand and can carry out 
day to day activities with comfort (Fig. 11a, b).

QuickDASH score [7] was utilized to assess her hand 
function (Table 1). Her score improved to 9 from the pre-
operative score of 65.

Discussion

Tuberculous dactylitis is more common in children. 85% of 
patients with TB in metacarpals and phalanges are reported 
in less than 6 years of age [2]. Concomitant active pul-
monary tuberculosis is demonstrable in only one-third of 
patients [8]. TB of small bones of hand generally presents 
as a painless swelling which if not treated leads to discharg-
ing sinuses and eventually leads to destruction of the bone. 
Cystic expansion of the short tubular bones gives the appear-
ance of “Spina Ventosa” on radiographs [8]. Early diagnosis 
is crucial in the management of these patients. Delay in diag-
nosis can jeopardize the functional outcome [9].

Subasi et al. [3] reported seven patients with an age range 
of 3 to 6 years who were diagnosed with TB dactylitis. All 
the patients were managed with ATT given for 1.5 years with 
complete subsidence of infection and satisfactory results. 
Our patient had no remission despite Anti Tuberculous 
drugs were given for 1.5 years. Her investigations revealed 
no drug resistance. The probable cause of unresponsiveness 
to the therapy could be a delay in the treatment and exten-
sive sequestration of multiple metacarpals which could have 
hampered the drug penetration [10].

Ritz et al. [11] reviewed 37 cases of TB dactylitis in 
children and adolescents. They mentioned that though sur-
gery has a limited role, it would play a supportive role in 
case of sequestrum formation which requires debridement. 
Bandyopadhyay et al. [9] report a case of TB dactylitis 
in a 2-year-old boy which was managed with excision of 
the 3rd metacarpal followed by strut graft from fibula [9]. 
Our patient required reconstruction of the two rays due to 
sequestration of two metacarpals. As per our knowledge, 
this is the first case report in literature where there was loss 
of two metacarpals which required reconstruction. Maini 
et al. described free metatarsal transfer for metacarpal loss. 
However they utilized if to manage a case of Giant Cell 
Tumor of metacarpal [12].There are also reports of the use 
of non-vascularized fibular graft after tumor excision leading 
to metacarpal loss [13, 14]. Our case also required Fibular 
strut graft to reconstruct the metacarpals. Non-vascularized 
fibular strut graft is easy to harvest and provides an excel-
lent functional outcome when used as intercalary autograft 
in cases of bone loss [13, 14].

The challenges in our case were non- responsiveness of 
the disease secondary to extensive bony involvement, poor 

Fig. 11   a Clinical pictures at 2 years follow up showing well healed 
soft tissue and near normal restoration of the length of digits. b Clini-
cal images of the patient carrying out activities of daily living with 
ease
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Pa�ent received oral ATT and underwent surgical interven�on elsewhere.

Re-debridement and excision of 2nd Metacarpal sha� and 
3rd Metacarpal was done followed by splint applica�on.

Distractor was applied to gain length of the digits.

Fibular gra� was harvested and u�lized to reconstruct 
metacarpals and fixed with K wires. Distractor was retained.

Distractor was removed and K wires were retained a�er 
radiographs revealed signs of union.

One K wire was removed. Gradual range of movements of hand were 
started.

Presented to us after 1.5 years of ATT

A�er 6 months

A�er 1 month of distrac�on

A�er 4 months

A�er 2 months

Fig. 12   Timeline of treatment
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mineralization of bone at the outset which did not permit 
application of the external fixator in stage 1, shortening 
of the digits after debridement and complete loss of 3rd 
metacarpophalangeal joint. We managed all these issues in 
stages. Based on our experience, we recommend extensive 
debridement to eradicate the disease, gaining length of the 
digits followed by reconstruction with Fibular strut graft for 
such cases.

Conclusion

Tuberculous dactylitis is rarely encountered after the age 
of 6 years. Delay in diagnosis and failed response to oral 
Anti Tubercular drugs in TB dactylitis may warrant complex 
staged reconstructive procedures to provide good functional 
outcome.
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Table 1   QuickDASH score [7] {(sum of n responses/n)–1} × 25

Parameter Preoperative 
score

Postoperative- 
2 years follow up 
score

Open a tight jar 5 1
Do heavy household chores 5 3
Carry shopping bag 5 1
Wash your bag 5 1
Use knife to cut 5 2
Impact on recreational activities 2 2
Interference with social activities 4 1
Limitation in work 4 1
Upper limb pain 3 1
Tingling 2 1
Difficulty in sleeping due to pain 2 1
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