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Abstract

Introduction Bone and joint tuberculosis has increased in

the past two decades in relation with AIDS epidemics.

Material and methods A literature review of bone and

joint tuberculosis, focusing on Pott’s disease.

Results Bone and joint TB comprises a group of serious

infectious diseases whose incidence has increased in the

past two decades, especially in underdeveloped countries,

in part due to the AIDS epidemic. Tuberculous spinal

infections should be suspected in patients with an insidious,

progressive history of back pain and in individuals from an

endemic area, especially when the thoracic vertebrae are

affected and a pattern of bone destruction with relative disc

preservation and paravertebral and epidural soft tissue

masses are observed. Atypical tuberculous osteoarticular

manifestations involving the extraspinal skeleton, a pros-

thetic joint, or the trochanteric area, and nontuberculous

mycobacterial infections should be considered in favorable

epidemiological contexts. Surgery combined with pro-

longed specific antituberculous chemotherapy is mainly

indicated in patients with neurological manifestations or

deformities, and provides satisfactory results in most cases.

Conclusions Spinal tuberculosis is still a relative com-

mon extra spinal manifestation of spinal tuberculosis that

requires a high degree of suspicion in order to avoid

neurological complications and need of surgery.

Keywords Bone and joint tuberculosis � Spinal

tuberculosis � Pott’s disease � Tuberculous vertebral

osteomyelitis � Mycobacterial bone infections

Introduction

Bone and joint tuberculosis (TB) is an ancient disease.

Evidence of osteoarticular TB has been detected in Egyp-

tian mummies [7, 22, 70], Iron Age remains from Asia

[63, 64], and skeletons of Europeans living in the Middle

Ages [23] by histological or polymerase chain reaction

(PCR) study [70, 71].

Mycobacterium tuberculosis is by far the most common

cause of mycobacterial osteomyelitis and arthritis world-

wide [23]. Nontuberculous mycobacterial (NTM) skeletal

infections, although very rare, increased in the 1980s and

1990s in relation to the AIDS epidemic [22]. NTM infec-

tions have been associated with a previous injury or

puncture wound [34] and with orthopedic surgery, such as

hip or knee arthroplasty [56]. Furthermore, in recent years,

M. bovis skeletal infections have been reported after

intravesical bacillus Calmette Guérin (BCG) therapy [50].

Pathophysiology

Tuberculous osteomyelitis and arthritis generally arise

from reactivation of bacilli lodged in bone during the ori-

ginal mycobacteremia of primary infection. The predilec-

tion of the bacillus for the spine and large joints can be

explained by the rich vascular supply of the vertebra and
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growth plates of the long bones. Tuberculous arthritis is

believed to result from extension of an initial infectious

focus in the bone to the joint. Infrequently, tuberculous

bacilli travel from the lung to the spine along the Batson

paravertebral venous plexus or by lymphatic drainage to

the paraaortic lymph nodes [22].

NTM osteoarticular infections usually arise secondary to

direct inoculation of mycobacteria following a traumatic

injury or during surgical procedures such as joint arthro-

plasty [16, 34]. Hematogenous dissemination can occur in

immunocompromised patients with NTM bone infections,

such as individuals with AIDS or transplant recipients.

In some M. bovis vertebral infections, the microorganism

reaches the vertebral body from the urinary bladder through

the Batson venous plexus.

Tuberculous mycobacterial bone infections

In Europe and the USA, extrapulmonary tuberculosis

(EPTB) has increased from 7.6 % of all TB cases in the

1960s to 20–40 % in recent studies [28, 35, 53]. In chil-

dren, around 20 % of all mycobacterial infections are

EPTB [43]. This increase has been attributed to the epi-

demic of AIDS, a condition that predisposes to EPTB, and

to immigration, EPTB being more common in Asian and

African countries [28, 35, 53].

Bone and joint TB currently accounts for 2.2–4.7 % of

all TB cases in Europe and the USA and around 10–15 %

of EPTB cases (Table 1), whereas in undeveloped coun-

tries, particularly Asia, the incidence of EPTB increases to

15–20 % [68]. In Spain, a country with an intermediate

incidence of TB, a smaller reduction in the incidence of

EPTB than in pulmonary TB was observed for the period

of 1991–2008 [21]. Among all EPTB cases documented in

that study, 5.8 % were bone and joint infections. In 2004,

in the region of Catalunya, 30 % of all TB cases were

EPTB, and the skeleton was the fourth most commonly

affected site, accounting for 2.1 % of all TB cases [15].

In developed countries, 58–81 % of skeletal TB cases

are diagnosed in immigrants (Table 1), and in the USA,

10 % of EPTB cases occur in HIV-infected patients [53].

In Africa, there is a higher prevalence of HIV infection,

and in some regions, up to one-third of adults with osteo-

articular infections are HIV positive [5].

There are fewer data in children. In England, Wales, and

Northern Ireland, bone and joint TB accounted for 2.4 %

of all TB cases in children in the 7-year study period

(1999–2006) [29].

Bone and joint TB shows a bimodal age distribution: in

natives of developed countries, the disease commonly

affects people older than 55 years, whereas in immigrants,

it is more common in younger individuals (20–35 years

old) [14, 28, 35, 53]. In our experience, we have also seen

this bimodal distribution. In native Spanish patients,

osteoarticular TB in mainly seen in people in their 60s.

Younger individuals with the disease are mainly HIV-

infected patients or more commonly, immigrants from

Asian or African countries.

In patients with skeletal TB, concomitant pulmonary

involvement is diagnosed in 6.9–29 % of cases (Table 1)

[31, 35, 53].

Tuberculous vertebral osteomyelitis (Pott’s disease)

In our experience, 14.6 % (19/130) of spontaneous vertebral

osteomyelitis infections (Pott’s disease) were caused by M.

tuberculosis [54]. In other studies, 17–27 % of all spondy-

lodiscitis cases had a mycobacterial etiology [8, 44, 66].

The true incidence of vertebral TB worldwide is

unknown, but in developed countries, it has increased in

the last decade, also in relation to immigration and the HIV

epidemic. Nowadays, 5–92 % of tuberculous vertebral

osteomyelitis cases in developed countries occur in immi-

grants (Table 2). In some studies, none of the patients had

concomitant HIV infection, whereas in others [41, 58], a

high incidence (25–27 %) of cases occurred in HIV-posi-

tive patients. In this subgroup, the clinical presentation and

course were similar to the pattern seen in HIV-negative

cases, and the development of spinal TB did not seem

related to the severity of immunosuppression. Other

Table 1 Epidemiology of bone

and joint tuberculosis in

developed countries

EPTB extrapulmonary

tuberculosis, TB tuberculosis

Country (year) No. of

cases

Incidence

of all TB

(%)

% of

EPTB

patients

%

immigrants

Concomitant

pulmonary TB

(%)

Spine

involvement

(%)

Denmark [31] (2000) 95 4 15 2/3 – 50

Netherlands [35] (2004) 532 4.3 10.6 58 29 56

England-W [14] (1984) 198 4.7 – 60 15 36

USA [53] (2009) 5337 2.2 11.3 81 6.9 –

Turkey [28] (2011) 11 2.7 11 – – –

Spain [45] (2007) 53 – – 15 15 64
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predisposing immunosuppressive factors, such as adminis-

tration of corticosteroids, solid organ neoplasm, and trans-

plantation, predispose to spinal TB in around 5–7 % of

cases. Diabetes mellitus is observed in 1–23 % of patients,

and around 2 % have chronic renal failure, although in one

small study, the incidence of chronic renal failure was as

high as 30 % (Table 2).

Clinical features

Overall, the mean age of patients with tuberculous verte-

bral osteomyelitis is 45–60 years (Table 2). Nonetheless,

some studies [10] report a bimodal age distribution, with

two peaks, one between 20 and 30 years related to immi-

gration and/or HIV infection (in one study, 60 % of cases)

and a second between 60 and 70 years. The incidence of

concomitant extraspinal involvement varies (5–50 %)

and concomitant lung disease is observed in 2.3–65 %

(Table 2).

Symptom onset is usually insidious in spinal TB, and

disease progression is slow, although an acute onset has

been reported [52]. The duration of symptoms at diagnosis

ranges from 2 weeks to several years. In earlier studies, the

average was at least 12 months, but more recent publica-

tions report a symptom duration of 2–7 months (Table 2).

Back pain is usually present (83–100 %) (Table 2), but

only one-third of patients have fever or constitutional

symptoms. These manifestations are more frequent in

patients with associated extraspinal TB and those with

disseminated disease.

Tuberculous vertebral osteomyelitis affects the thoracic

or thoracolumbar segment in around half of the cases,

followed by the lumbar segment, and to a much lesser

extent, the cervical segment. Multifocal non-contiguous

spinal involvement is reported to be uncommon in some

studies (Table 2), but is observed in 16.3–71.4 % of cases

when whole-body MRI is performed [32, 36, 55]. Non-

contiguous spinal TB is common in areas that have a high

prevalence of mycobacterial infection, such as South

Africa [55].

Complications

The frequency of thoracic spine involvement, the insidious

course of the infection, and diagnostic delays explain the

high incidence of neurological complications, by far the

most common complication of spinal TB.

Neurological complications

Approximately, 50 % of spinal TB patients (Table 2) have

neurological manifestations resulting from compression of

the spinal cord, and the cauda equina or other nerve roots.

Ten percent to 27 % of patients develop paraplegia or

tetraplegia, which are more common in patients with cer-

vical or thoracic spinal TB, with incidences of around

40–50 % [53]. In one study, the incidence of neurological

complications was higher in patients with non-contiguous,

multilevel spinal TB (75 %) compared to the remainder of

the group studied (58.5 %) [55]. Neurological complica-

tions are more common in patients with associated epidural

abscess. During active disease, paraplegia can result from

mechanical compression on the spinal cord by an abscess,

granulation tissue, tubercular debris and caseous tissue, or

by mechanical instability produced by pathological sub-

luxation or dislocation [32]. In rare cases, paraplegia is

caused by edema of the spinal cord, myelomalacia, or

direct involvement of the meninges and cord by tubercular

infiltration (tuberculous spinal leptomeningitis), infective

thrombosis, or endarteritis of the spinal vessels [32]. Sur-

gical treatment is usually indicated even for minimal

neurological deficits. However, in a classic study, Tuli [65]

reported neurological recovery in 30–40 % of cases using

only rest and antituberculous therapy. Thus, although sur-

gery is usually mandatory, when the neurological deficit

is secondary to mechanical compression due to a fluid

collection in the extradural space and the spinal cord is

relatively preserved (edema without myelomalacia), con-

servative treatment may be effective. If the neurological

deficit persists or worsens, surgical decompression should

be performed [32]. In patients with severe deformity,

paraplegia can develop months or years after the lesion

has healed due to stretching of the spinal cord over an

internal anterior bony projection, producing gliosis. In this

situation, MRI shows severe cord atrophy or syringo-

hydromyelia, or constrictive scarring of and around the

dura [32].

Spinal deformity

The development of kyphosis is the rule rather than the

exception. In patients treated conservatively, the mean

increase in deformity is 158, and in 3–5 %, the final

deformity is[608 [32]. In children, kyphosis continues to

increase even after the lesion has healed [32, 56]. In 40 %

of these patients [57], the deformity progresses during the

quiescent phase until completion of growth, whereas

43 % improve spontaneously. In children younger than

7 years of age with three or more affected vertebral

bodies in the thoracic spine and two or more radiological

at-risk signs, kyphosis is likely to progress with growth;

hence surgery should be considered [32, 57]. Progression

of kyphosis can also occur after surgery and is worse

when anterior resection and fusion alone are performed. It

is less severe when surgery includes both anterior and

posterior fusion.
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Other complications

In large series (Table 2), paraspinal involvement is

observed in 50–80 % of cases and epidural masses are seen

in around 70 %. These imaging findings are detected more

often when MRI is performed because of its high sensi-

tivity. A concomitant psoas abscess is a relatively frequent

finding, but its true incidence is unknown; in one study, the

incidence of this complication was as high as 24.4 % [9].

In exceptional cases of cervical spine TB with a large

retropharyngeal abscess, hoarseness and problems with

swallowing may occur. A rare complication of Pott’s dis-

ease is tubercular pseudoaneurysm of the aorta, secondary

to extension of an adjacent tubercular vertebral lesion or

due to tubercular arteritis [33].

Laboratory data

Hematological and clinical data contribute little to the

diagnosis, and leukocyte count is usually normal. The

erythrocyte sedimentation rate (ESR) and C-reactive pro-

tein concentration are often raised, but levels are lower

than those seen in pyogenic vertebral infections. The

tuberculin skin test is usually positive, although it is non-

diagnostic in endemic regions and may be negative in

immunodeficient patients (Table 2).

Diagnosis and differential diagnosis

Spinal TB can be suspected both clinically and radiologi-

cally. A pattern of bone destruction showing a low signal

on T1-weighted MRI and a bright signal on T2-weighted

images in affected vertebral bodies with relative preser-

vation of the disc and heterogeneous enhancement may

differentiate spondylitic TB from pyogenic discitis, which

usually shows peridiscal bone destruction and homoge-

neous enhancement.

The definitive diagnosis of spinal TB (discussed in detail

in another chapter) is usually established by CT-guided

needle aspiration cytology-biopsy and culture on Löwen-

stein medium (sensitivity of 50–75 %), or by histological

examination, which is highly suggestive of spinal TB when

caseating granulomas are observed and diagnostic when

acid-fast bacilli are found (sensitivity around 70 %). Cul-

ture and histological study of a bone specimen obtained by

surgery has a slightly higher diagnostic yield [10].

Tuberculous spondylitis (TS) should be differentiated

from primary or metastatic neoplastic disease, which usually

affects the bone (vertebral body) and spares the interverte-

bral disc (except in primary vertebral myeloma, some cases

of lymphoma, and rare cases of solid organ tumors such

as thyroid neoplasms), pyogenic spondylitis (PS), and in

endemic areas, brucellar spondylitis (BS). Although blood

cultures are often negative in BS [9] and agglutination titers

may be low (especially in patients with prolonged disease),

the anti-Brucella Coombs test shows high titers and easily

excludes the diagnosis of BS. The differential diagnosis with

PS is more difficult since blood cultures are negative in

30–40 % of PS cases [54, 69] and CT-guided or open biopsy

cultures have a diagnostic yield of 77 % [49]. In TS, the

diagnostic yield of CT-guided biopsy and mycobacterial

culture is around 75 % [11, 44, 49, 52]. Histopathological

analysis may also be useful. The presence of leukocytes

distinguishes infection from contamination, and granulomas

suggest TB or brucellosis [70], although granulomas are

absent in one-third of TS cases [8].

Given the fact that in PS and TS an etiological diagnosis

is not always obtained even when invasive techniques are

used, some authors have investigated clinical, analytical

and radiological data that can help to distinguish between

the two conditions [9, 66]. Colmenero et al. [9] have

reported that diabetes mellitus, drug abuse, underlying

immunosuppression or chronic debilitating diseases, pre-

vious localized infection or bacteremia, leucocytosis, and a

high ESR are significantly associated with PS. In contrast,

a prolonged clinical course, thoracic spine involvement,

absence of fever, presence of spinal deformity or neuro-

logical deficits, and paravertebral or epidural masses are

more frequent in TS. Calcifications in soft tissue masses

and vertebral collapse with relative preservation of the

intervertebral disc have been considered characteristic

of TS [10]. In addition, Turunc et al. [66] reported an

association of chronic renal failure, psoas abscess, and

involvement of the posterior elements with TS.

Molecular techniques such as multiplex real-time PCR

may be useful for rapid diagnosis of TS and BS [8] and can

distinguish typical from atypical mycobacteria. Nonethe-

less, these techniques are not indicative of disease activity

because they cannot differentiate between living and dead

microorganisms.

Treatment

In spinal TB with no neurological deficit, conservative

treatment with a combination of antituberculous drugs

yields similar long-term results, with no late relapse or late-

onset paraplegia, when compared to surgery with anterior

debridement and fusion or anterior debridement alone [32].

Surgical and medical therapies are specified in other

chapters.

Outcome

The reported mortality of spinal TB is usually low (0–6 %),

except in one study performed in the USA in which a

mortality rate of 20 % was described [58]. However, this
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study included a large number of HIV-positive patients

with concomitant pulmonary TB and disseminated disease.

With adequate antituberculous chemotherapy and surgery

when required, relapses are uncommon (0–5 %). Surgery,

which is mainly indicated for neurological complications

or spinal deformity-instability, is needed in more than

50 % of cases (Table 2). In patients with a delayed diag-

nosis, surgical requirements may be as high as 98 %. This

was the case in a multicenter study performed in Turkey in

which patients with Pott’s disease unfortunately had large

abscesses, a high incidence of neurological complications

and spinal deformity, and multisegmental involvement

when admitted to hospital [67].

Atypical spinal tuberculosis

The typical MRI pattern of spinal TB shows vertebral bone

destruction with relative preservation of the disc, whereas

in pyogenic infection the disc is usually markedly affected,

there are septate prevertebral and paravertebral or intra-

osseous abscesses with a subligamentous extension, and

breaching of the epidural space is seen [1, 13, 63]. Atypical

spinal TB is uncommon and includes cases of compres-

sive myelopathy with no visible or palpable spinal defor-

mity and no radiological signs of a typical tuberculous

vertebral lesion. This form of spinal TB may mimic low-

grade pyogenic infection, brucellar, hydatidic or sickle-

cell spondylitis, or lymphomatous or malignant vertebral

disease, and be difficult to diagnose and treat at early

stages; hence, neurological complications are common

[32]. Atypical lesions can also present as intraspinal

tubercular granulomas, a sole lesion of the posterior ele-

ments, compressive myelopathy in single vertebral disease,

a collapsed vertebral body, or as a sclerotic vertebra with

bridging of the intervertebral body [32].

Granulomatous lesions of the epidural, intradural, or

intramedullary spaces can cause spinal tumor syndrome

with compressive myelopathy; no obvious vertebral bone

alterations are seen on radiological study. Patients with

extradural or subdural granuloma usually recover well

following surgery for the histological diagnosis and lami-

nectomy to decompress the spinal cord [32]. The usual

clinical presentation of intramedullary granulomatous TB

is a painless compressive myelopathy that should be dif-

ferentiated from solid spinal cord tumors and cysticercosis.

Surgical decompression and myelotomy are indicated to

decompress the spinal cord and establish the diagnosis

[32].

In endemic areas, 2–10 % of all patients with vertebral

TB have a single lesion in the posterior elements [3, 32].

The lesion can affect the spinous process, laminae, apophy-

seal joints, transverse processes, or the pedicles, the most

common location. The incidence of paraplegia is high in

this atypical form, and primary or metastatic tumoral dis-

ease is initially suspected. Fine-needle aspiration cytology

and biopsy can be useful for the diagnosis. Antituberculous

chemotherapy suffices in patients with no neurological

deficit, and laminectomy is indicated in those with neuro-

logical involvement.

Tuberculous infection can start in the center of the

vertebral body, and present with pain and concentric ver-

tebral body collapse with preservation of the disc. The

differential diagnosis should be established with other

conditions, such as osteoporosis, traumatic injury, and

neoplastic disease. The diagnosis is usually attained by

CT-guided biopsy.

Peripheral osteoarticular tuberculosis

Peripheral osteoarticular tuberculosis is the term used for

extraspinal skeletal TB that affects joints or bones. Long

weight-bearing bones are usually affected, knee or hip

arthritis is relatively common, and femoral disease

(including trochanteric tuberculous bursitis) is not rare

(Table 3). The ribs and sacroiliac and sternoclavicular

joints are sometimes affected. TB is one of the most

common causes of rib osteomyelitis. Extraspinal tubercu-

lous osteomyelitis presents as a cold abscess, with swelling

and only mild erythema and pain, and may be misdiag-

nosed as a tumor.

Table 3 Localization of bone and joint tuberculosis

References: Mateo

[45]

Enache

[18]

Houshian

[31]

Davies

[14]

Localization (%)

Spine 64 0a 49 36

Knee 8 11 7 11

Ankle 8 8 0 8

Elbow-arm 2 11 5 5

Wrist-hand 6 26 4 11

Hip 0 10 6 9

Rib 2 26 2 1

Sternoclavicular 6 0 3 2

Sacroiliac 9 0 0 4

Foot 0 0 5 3

Tibia 0 0 2 2

Trochanter-

femur

6 10 5 2

Others 0 5 3 5

a The low incidence of spinal tuberculosis is explained by the fact

that vertebral osteomyelitis is usually treated in specialized referral

centers in the country of the study
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Articular TB is a slowly progressive chronic disease that

presents as monoarthritis, usually of the hip or knee, in

90 % of cases [25] (Table 3). Previous traumatic injury

may be the precipitating event. The earliest manifestation

is pain, which may precede signs of inflammation for

weeks or months. Fever and systemic symptoms are usu-

ally absent.

Radiography may initially show soft tissue swelling, but

later osteopenia, periosteal thickening, and periarticular

bone destruction is observed. Cold abscesses and fistulae

develop in late cases. Chest radiography shows pulmonary

disease in one-third to one half of cases, but active pul-

monary TB is infrequent [25]. The early stages are often

misdiagnosed, and the joint disease is attributed to trau-

matism, degenerative disease, gout or pseudogout, rheu-

matic disease such as rheumatoid arthritis, or pigmented

villonodular synovitis. The diagnosis requires a high index

of suspicion and is usually established through arthrocen-

tesis and mycobacterial culture; however, synovial biopsy

is often needed. In early cases, prolonged antituberculous

therapy results in complete resolution. Surgery is necessary

in advanced cases, which may require arthrodesis or

arthroplasty of the joint.

TB can also affect the tendon sheaths and is one of the

causes of tenosynovitis of the hand and carpal tunnel

syndrome. In a recent study, 2/27 patients with tuberculous

arthritis had concomitant tenosynovitis [42]. The diagnosis

is usually delayed because M. tuberculosis is uncommon

etiology of these conditions.

Special osteoarticular tuberculous infections

Prosthetic joint infection

Prosthetic joint infection (PJI) due to M. tuberculosis is rare

and has been reported as case studies [4, 62]. The typical

case is a misdiagnosed patient who presents with knee or hip

osteoarthritis, is treated with joint arthroplasty, and later

develops culture-negative chronic PJI, sometimes years after

the procedure [62]. The diagnosis is often difficult and

should be suspected in culture-negative PJI with histological

features of granulomatous lesions with macrophages and

multinucleate cells with or without caseum. The diagnosis is

confirmed by isolation of the microorganism on Löwenstein

culture or by molecular techniques (PCR). In some cases,

administration of immunosuppressive therapy is the pre-

cipitating event, as we observed in one patient with rheu-

matoid arthritis and a hip prosthesis who developed PJI due

to M. tuberculosis and Salmonella enteritidis after admin-

istration of anti-tumor necrosis factor (infliximab).

Resection arthroplasty or arthrodesis has been used to

treat this type of PJI, but when there is no loosening of the

prosthesis, the patient may cure with debridement, exchange

of plastic components while retaining the prosthesis, and

prolonged antituberculous therapy (9–12 months). In our

patient, prosthetic debridement was performed, the poly-

ethylene components were removed, and antituberculous

chemotherapy with isoniazid, rifampin, and levofloxacin

was administered for 12 months. She has been followed-up

for more than 8 years and there has been no relapse.

Sternal tuberculosis

Tuberculosis of the sternum is rarely reported and accounts

for 1.5 % of bone and joint TB cases [24, 60]. Primary

sternal TB is relatively more common than TB secondary

to cardiopulmonary surgery [24]. The diagnosis should be

suspected in recurrent culture-negative nonhealing sternal

wounds, and confirmed by histology and specific culture.

The duration of therapy has not been well established in

these patients, and surgery is justified whenever there is a

doubt about the diagnosis, in refractory cases, to remove a

large sequestrum, or when there are large abscesses.

Tuberculous sacroiliitis

The sacroiliac joint is affected in 4–9.5 % of patients with

musculoskeletal TB [51, 59]. Misdiagnosis is common

(92 % in one study) and has been attributed to the inacces-

sibility of the sacroiliac joint. Tuberculous sacroiliitis should

be differentiated from pyogenic sacroiliac bone infections

(usually acute), and from chronic diseases (e.g, osteoar-

thritis), inflammatory diseases (e.g., rheumatoid arthritis),

ankylosing spondylitis and Reiter’s disease, gout and pseu-

dogout, tumor-like conditions (e.g., pigmented villonodular

synovitis), and in endemic areas, from brucellar sacroiliitis.

Currently, ant-tuberculous therapy is the treatment of choice.

Surgery (arthrodesis) is used in patients with large periar-

ticular abscesses and those with persistent pain.

Tuberculous trochanteric bursitis

Primary TB of the trochanteric area, a relatively common

manifestation of the disease in the pre-antituberculosis

drug era, is now a rare condition accounting for less than

2 % of musculoskeletal TB cases [19]. In our hospital,

0.26 % of TB patients were diagnosed with trochanteric

bursitis, an incidence that may be higher than expected

because our hospital is a regional referral center [12]. The

pathogenesis of tuberculous trochanteric bursitis (TTB) has

not been well defined, and it is uncertain whether the bone

or the bursa is first affected by hematogenous infection.

Recent trauma, immunosuppression, or local corticosteroid

infiltrations may contribute to spread the disease. Although

this musculoskeletal manifestation has been observed in
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patients of all ages, the mean age at presentation is reported

at 57 years [12]. Mild pain, swelling, and stiffness in the

lateral aspect of the thigh with no functional limitations are

often present for months before the diagnosis is estab-

lished. Fever or general symptoms are usually absent. This

dearth of symptoms, together with a low clinical suspicion,

accounts for the usual diagnostic delay of several months

(10.5 months in our review) [12]. The diagnosis is com-

monly made in advanced phases, when a cold abscess or

draining fistula that does not respond to conventional

antibiotic therapy alerts the clinician.

TTB has a marked tendency to relapse, and antituber-

culous therapy alone has only been successful at early

stages of the disease and in some cases. Surgery should be

considered for all patients. Thorough excision of the bursa

and all necrotic tissue and fistulous tracks is mandatory for

cure. With regard to bone, extensive trochanteric excision

has higher resolution rates than bone curettage [12, 19]. The

precise duration of antituberculous therapy after extensive

surgical excision has not been established; patients are

usually treated for 6–12 months.

Multifocal osteoarticular tuberculosis

Multifocal bone TB is considered rare, accounting for

7–11 % of osteoarticular TB cases [17, 39, 45, 48], but

may be higher in undeveloped Asian and African countries,

reaching an incidence of 15 %. Four to 6 bones or joints

are usually affected, but as many as 19 different locations

were described in a recent case report [30]. In children, the

flat bones of the hand and foot are most commonly affected

[17], but spinal involvement has also been reported [45].

Whole-body scintigraphy may be useful to detect occult

lesions. The duration of antituberculous therapy in these

extensive bone infections is unknown, but most patients are

treated for longer than 24 months.

Nontuberculous mycobacterial infections

Approximately 60 of the more than 125 nontuberculous

mycobacterial species can cause disease in humans [34].

NTM have been classified into four groups (Table 4).

Previously, identification of NTM species was a tedious

process involving biochemical tests that required weeks of

culturing. Nowadays, the most relevant species can be

identified by molecular techniques.

The prevalence of NTM infections is unknown.

M. avium-intracellulare (MAI) is the most commonly

isolated NTM species, mainly in patients with HIV infec-

tion/AIDS [16, 34]; M. fortuitum and M. kansasii are also

relatively frequent.

The spectrum of clinical infections by NTM includes

chronic pulmonary infection, superficial lymphadenitis

(MAI, M. scrofulaceum), and disseminated disease (MAI),

commonly found in advanced HIV patients with a CD4 cell

count of less than 50 per lL. Other NTM, such as

M. abscessus, M. chelonae, M. xenopi, and M. kansasii, can

cause disseminated disease in HIV-infected and -nonin-

fected patients with severe immunosuppression, such as

organ transplant recipients and patients receiving long-term

steroid treatment.

NTM soft tissue infections are common, but skeletal

disease is rare. Soft tissue infections are usually the result

of direct inoculation occurring during penetrating trauma,

open surgery (such as mediastinitis and sternal wound

infections after cardiothoracic surgery), after injection

of steroids or local anesthetics, or following cosmetic

surgery, such as abdominoplasty and liposuction [16, 34].

Rapidly growing mycobacteria (e.g, M. abscessus,

M. chelonae, M. fortuitum) are the most commonly iso-

lated agents.

The clinical course is usually indolent, with painful red

to violaceous nodules that can drain serosanguineous

material, ulcerate, or spread to deeper tissues and form

fistulous tracts. The histological study shows abundant

neutrophils and caseum, although non-caseating granulo-

mas may be also observed. The acid-fast bacilli test is

usually negative. Some species are associated with specific

clinical syndromes. This is the case of M. marinum, which

causes a chronic granulomatous infection known as

swimming pool granuloma or fish tank granuloma and is

observed in individuals exposed to a marine environment

or marine products (fish, crustaceans, fish tanks). The

Table 4 Runyon classification of nontuberculous mycobacteria

Class Description Growth Pigment production Main species

I Photochromogens Slow Yellow-orange pigment when

exposed to light

M. kansasii, M. marinum

II Scotochromogens Slow Yellow-orange pigment with

or without light

M. scrofulaceum, M.szulgai, M. gordonae

III Nonchromogens Slow None M. avium-intracellulare,M. xenopi, M. terrae

IV Rapid growers (\7 days) Rapid None M. fortuitum, M. chelonae M. abscessus
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lesions begin as papules that ulcerate and scar. The infec-

tion can spread and lead to a nodular lymphangitis that is

similar to sporotrichosis lymphangitis. In the tropics and

Australia, M. ulcerans causes the so-called Buruli ulcer, a

chronic necrotic skin lesion that ulcerates.

Skeletal infections due to NTM are rare and have been

observed in cluster outbreaks in cardiothoracic surgery

(sternal osteomyelitis due to M. fortuitum or M. abscessus)

or in isolated cases of M. xenopi arthritis [6] after joint

arthroplasty. Our experience includes one non-immuno-

suppressed patient with a knee prosthesis, who developed

an early postoperative knee infection due to M. xenopi. In

immunosuppressed patients with disseminated disease, the

bone may be affected, as we observed in an HIV-infected

woman with disseminated M. avium-intracellulare infec-

tion, who developed chronic tibial NTM osteomyelitis due

to M. avium-intracellulare with a fistulous sinus. She was

cured with bone resection and lengthy (18 months) specific

antituberculous therapy. We also diagnosed an NTM bone

infection in a lung transplant recipient who had dissemi-

nated mycobacteremia due to M. abscessus and developed

relapsing septic knee arthritis due to the same microor-

ganism. The patient died of disseminated mycobacterial

infection despite repeated surgical knee drainage and spe-

cific antituberculous therapy.

For osteoarticular infections due to NTM, surgical exci-

sion of the infected tissue and/or prosthetic joint removal

should be performed [27]. A minimum of 6 months of

specific antimycobacterial chemotherapy is recommended,

and the regimen can be extended to 12 or more months in

patients with disseminated disease.

Mycobacterium bovis BCG osteoarticular infections

Intravesical instillation of bacillus Calmette Guérin

(BCG), first introduced in 1976 to treat superficial bladder

carcinoma, can be associated with significant adverse

events, such as immunologically mediated fever (2.9 %),

BCG sepsis (0.4 %), granulomatous prostatitis or epidid-

ymoorchitis (1 %), granulomatous hepatitis or pneumo-

nitis (\1 %), immunocomplex glomerulonephritis and

allergic reactions with skin rash (0.3 %), and arthritis/

arthralgias (0.5 %) [38, 40]. M. bovis BCG intravesical

instillations have been anecdotally associated with skel-

etal infections, particularly spondylitis [26, 46, 50], which

may present as late as 12 years after the procedure, and

with hip or knee arthroplasty [61]. The diagnosis is

established by culture and recently, by PCR-based geno-

mic analysis. Because M. bovis is resistant to pyrazina-

mide, the usual antimycobacterial regimen consists of

isoniazid, rifampin, and ethambutol administration for as

long as 12 months [46, 61].

In conclusion, bone and joint TB comprises a group of

serious infectious diseases whose incidence has increased

in the last two decades, especially in underdeveloped

countries, in part due to the AIDS epidemic. Tuberculous

spinal infections should be suspected in patients with an

insidious, progressive history of back pain and in individ-

uals from an endemic area, especially when the thoracic

vertebrae are affected and a pattern of bone destruction

with relative disc preservation and paravertebral and epi-

dural soft tissue masses are observed. Atypical tuberculous

osteoarticular manifestations involving the extraspinal

skeleton, a prosthetic joint, or the trochanteric area, and

nontuberculous mycobacterial infections should be con-

sidered in favorable epidemiological contexts. Surgery

combined with prolonged specific antituberculous chemo-

therapy is mainly indicated in patients with neurological

manifestations or deformities, and provides satisfactory

results in most cases.
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