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PCR identification of M. tuberculosis complex in spondylodiscitis

PCR identification of Mycobacterium
tuberculosis complex in a clinical
sample from a patient with symptoms
of tuberculous spondylodiscitis
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Abstract

A 42-year-old male complaining of thoracic spine pain was admitted
to the hospital for evaluation. An X-ray and computer tomography of
the thoracic spine showed spondylodiscitis of the L3 lumbar and L2-
L3 intervertebral disk. The tuberculin skin test (PPD) was strongly
positive. A radioscopy-guided fine needle aspirate of the affected area
was cultured but did not reveal the cause of the disease. Two biopsy
attempts failed to reveal the cause of the disease by culturing or by
acid-fast-resistant staining (Ziehl Neelsen) of the specimens. A third
biopsy also failed to detect the infectious agent by using microbiologi-
cal procedures, but revealed the presence of a 245-bp amplicon
characteristic of the Mycobacterium tuberculosis complex after PCR
of the sample. The result demonstrates the efficacy of PCR for the
identification of M. tuberculosis in situations in which conventional
diagnosis by culturing techniques or direct microscopy is unable to
detect the microorganism. Following this result the patient was treated
with the antituberculous cocktail composed by rifampicin, pirazinamide
and isoniazid during a six-month period. At the end of the treatment
the dorsalgia symptoms had disappeared.
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Spondylodiscitis is a rare inflammatory
disorder of the intervertebral discs and the
adjacent vertebral bodies. In 25 to 33% of
cases, spondylodiscitis is associated with an
epidural abscess (1,2). Spondylodiscitis may
occur spontaneously or as a result of spinal
surgery. Patients with diabetes mellitus, lung
or systemic infection, drug abuse, chronic
renal failure, alcoholism, malignancy, and
those undergoing dialysis, transplantations,

or whose immune system is depressed are
more frequently affected. Microbial agents
that most frequently cause spondylodiscitis
are Staphylococcus, Brucella, Salmonella,
and Mycobacterium tuberculosis, but many
other microorganisms have also been shown
to be associated with this condition (3,4).

Tuberculosis (TB) is endemic in most
developing countries. However, a resurgence
of TB has also been reported in the past
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decades in developed countries, not only
affecting the lungs, but also extrapulmonary
sites, e.g., the vertebral column.

The oldest record of vertebral TB dates
back to the pre-dynastic Egyptian era, 5400
BC (5). Vertebral TB is most often found in
the lower thoracic and upper lumbar re-
gions. Its early detection is of major impor-
tance since TB kills more than any other
infectious disease (6). Nonpulmonary osteo-
articular TB represents about 10% of all
cases, the spine being the most frequent
target (7). Diagnosis of nonpulmonary TB is
often difficult; clinical findings are usually
not-specific and radiological features may
mimic those of other bacterial, fungal, in-
flammatory, and neoplastic diseases.

Although a presumptive diagnosis of ver-
tebral TB can be made based on patient
history and/or clinical and radiological in-
formation, the final diagnosis depends on
bacterial identification by culture or acid-
fast staining.

However, recognition and understand-
ing of the radiological findings may help
with the diagnosis. Two distinct patterns of
vertebral TB may be observed: the classic
finding of spondylodiscitis, characterized by
destruction of two or more contiguous verte-
bral opposed end plates and disk infection.
The second pattern, increasing in frequency,
is an atypical form of spondylitis without
disk involvement. A positive culture or his-
topathologic analysis of computed tomogra-
phy-guided needle aspiration or biopsy speci-
mens is required in the absence of pulmo-
nary manifestations of TB for a definitive
diagnosis and adequate treatment. A persist-
ent and even invasive diagnostic work-up is
needed for the proper and prompt manage-
ment of these patients. Even then, percuta-
neous approaches to obtain material from
the area with the infection have a sensitivity
of 72%, though specificity reaches 94% (8).
Direct examination of smears for acid-fast
bacilli is the most rapid method for the de-
tection of mycobacteria, but it lacks speci-

ficity and requires a relatively large number
of microorganisms in the specimen to be
analyzed. The alternative culturing proce-
dure is time consuming and requires about
one month to identify the presence of bacilli.

On the basis of our experience identify-
ing M. tuberculosis (9), we successfully ap-
plied the polymerase chain reaction (PCR)
to characterize the bacteria in this clinical
situation.

A 42-year-old male was admitted to the
hospital on October 29th, 2004, with symp-
toms of acute dorsalgia and irradiation to the
lower limbs. The patient reported weight
loss and absence of fever episodes or other
complaints. His past medical history was
negative for TB but the patient admitted
being an injectable drug user between 1980
and 1990. Clinical examination confirmed
the lumbar pain during palpation and the
absence of evident neurological alterations.

The X-ray of the lumbar spine showed
partial destruction of L2-L3 and narrowing
of the disc interspace (Figure 1). Computer
tomography of the lumbar spine confirmed
the damage to L2-L3 compromising the ver-
tebral body (Figure 1). The tuberculin skin
test (PPD) was strongly positive (15 mm)
and serum was negative for HIV.

The secretion obtained on November 26,
2004 from a percutaneous biopsy at L2-L3
did not show granulomas, necrosis or neo-
plastic cells nor did it yield bacteria follow-
ing culture assay. The acid-fast stain test was
also negative.

A second open biopsy performed three
weeks later produced a similar negative result.
A third percutaneous biopsy obtained on Janu-
ary 14, 2005 from the right latero-posterior
body of L3 and the L2-L3 junction resulted in
the absence of bacterial colonies after cultur-
ing in Lowenstein Jensen medium (Difco, Le
Port de Claix, France) and a negative reaction
following Ziehl-Neelsen staining. However,
PCR applied directly to the specimen using
IS6110 primers produced a 245-bp amplicon
(10) featured by the M. tuberculosis complex
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Figure 1. A, Lumbar X-ray destruction of adjacent vertebral bodies (L2-L3) and the interven-
ing disk. B and C, Computed tomography showing disruption of vertebral bodies (L2-L3).

Figure 2. Detection of Mycobac-
terium tuberculosis complex in
clinical samples by PCR amplifi-
cation with IS6110 primers. The
amplicons were analyzed by 6%
PAGE and silver stained. Lane 1,
Secretion aspirate; lane 2, bone
fragment; lane 3, M. tuberculosis
H37Rv-positive control; lane 4,
negative control for sample DNA
extraction; lane 5, PCR minus
DNA (negative control); lane 6,
100-bp DNA standard.

infectious agent by the traditional microbio-
logical or acid-fast procedures, leaving PCR
as the only alternative. We conclude that
PCR remains a valuable option for rapid
identification of the M. tuberculosis com-
plex when other microbiological procedures
fail and the clinical symptoms suggest the
presence of the microorganism.
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