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Abstract Many studies have
described the osteoarticular
involvement of tuberculosis, but
very few cases of tubercular
osteomyelitis of the foot have been
reported. We describe a case of
spina ventosa affecting the second
metatarsal bone, and review the lit-
erature to describe the clinical man-
ifestation, imaging aspects and the
treatment of skeletal tuberculosis.
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Introduction

Skeletal tuberculosis is relatively uncommon compared to
the pulmonary form of tuberculosis. In fact, bones and joints
are affected in 1%–3% of all cases [1, 2], and the spine and
the hip are most commonly involved. Localization in the
foot is very rare, and accounts for only about 10% of all
cases of skeletal tuberculosis. We describe the clinical man-
ifestation, imaging aspects and treatment of a case of skele-
tal tuberculosis of the second metatarsal bone, not previous-
ly described in the literature.

Case report

A 29-year-old man presented with a 2-month history of
pain, swelling and ulcer of the dorsal region of the left
foot, and was admitted to our department. Radiographs
showed a cystic, expansive lesion of the second metatarsal
bone (Fig. 1a) with internal septations and cortical sclero-
sis. The margins were well defined, and periosteal reac-
tion was present. Computed tomography (CT) showed an
osteolytic area involving the entire second metatarsal
bone, with an expansive mass above the bone that invad-
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ed the second metatarsal space. Bone sequestra were visi-
ble inside the metatarsal bone (Fig. 1b). Magnetic reso-
nance imaging (MRI) showed a signal alteration of the
second metatarsal bone, with a large soft mass surround-
ing the lesion, in particular over the second metatarsal
bone and in the metatarsal space. CT of the chest showed
a pulmonary lesion (Fig. 1c). Haematological and chemi-
cal parameters were normal and the erythrocyte sedimen-
tation rate (ESR) was 19 mm/h.

A fine-needle biopsy previously performed in a differ-
ent hospital had excluded neoplasm and suggested a diag-
nosis of osteomyelitis. We performed an open biopsy, with
debridement and curettage of the lesion. Histological exam-
ination of the tissue showed acid fast bacilli with granulo-
matous inflammation. A diagnosis of Mycobacterium
tuberculosis infection was made on the basis of culture and
genome amplification  by PCR. The patient was from a
country where the mycobacterial infection is endemic.

Antitubercular treatment was started with rifampin (600
mg/day), isoniazide (300 mg/day), ethambutol (1200
mg/day), and pyrazinamide (2000 mg/day). Three weeks
later, when the antibiogram was available, ethambutol was
discontinued; after eight weeks pyrazinamide was also dis-
continued. Rifampin and isoniazide were continued for a total
of 52 weeks. After two weeks of therapy, the cutaneous ulcer
healed completely, and after four weeks radiographs showed
that the lesion had healed. At the 6-month follow-up, the
patient did not show any local or systemic recurrence (Fig. 2).

Discussion

The most commonly affected sites of tuberculous
osteomyelitis are the spine, femur, tibia and fibula. Less
frequently affected is the hand [3–5]. Skeletal tuberculo-
sis of the foot is very uncommon and usually affects the
calcaneus, talus, first metatarsal bone, navicular bone and
medial and intermediate cuneiform bones [1, 2, 6].

The diagnosis depends on clinical and radiological
aspects, laboratory tests, and microbiological and histo-
logical features. The clinical manifestation consists of

Fig. 1 a-c Tubercular osteomyelitis of the second metatarsal bone. a Radiograph shows a cystic, expansive lesion of the second metatarsal
bone. Bone trabeculae are visible inside the canal. Lateral cortex appears thinner, in comparison to the medial one. b CT scan shows an
osteolytic area involving the whole second metatarsal bone with an expansive mass above the bone that has invaded the second metatarsal
space. Bone sequestrum is visible inside the medullary canal. c CT scan of the chest shows a pulmonary cavernous lesion surrounded by
fibrosis

Fig. 2 Radiograph showing absence of recurrence of the bone
lesion
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pain, swelling, stiffness and muscle atrophy. A chronic
discharging sinus or chronic skin ulcer may be present [7].
ESR is normally elevated, but a normal value and a nega-
tive skin test cannot exclude a diagnosis of tuberculosis. 

The radiological pattern is usually osteoporosis, bone
expansion with reactive sclerosis, periosteal reaction,
reduced joint space, soft-tissue swelling and progressive
destruction of the joint, with a typical aspect of cystic
expansion of the short tubular bones named “spina ven-
tosa” [1–3, 8–10]. MRI is the first-choice technique to
reveal the soft-tissue, and marrow involvement, before
plain radiography. Biopsy is indicated for the differential
diagnosis of several bone diseases.

A long-term course of antitubercular drugs is the basis
of the treatment. Some authors suggested a minimum

treatment of 12 months for osteoarticular involvement
[6–8]. Debridement and curettage without resection of
destroyed or sequestrated metatarsal bone may be indicat-
ed in non-healing lesions. In the present case, the large
involvement of soft tissue suggested a need for debride-
ment and curettage, followed by an antitubercular treat-
ment, usually rifampin, isoniazide, ethambutol and pyraz-
inamide. Rifampin and isoniazide were continued for 52
weeks while ethambutol and pyrazinamide were discon-
tinued after the antibiogram was available. Good func-
tional results have been achieved with conservative treat-
ment in cases affecting the metatarsal and phalanges, and
rehabilitation has been successful even when joint
destruction was present [3]. Resection of the destroyed
metatarsal bone is rarely necessary.
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