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Introduction
Spinal tuberculosis in its classical form (i.e., “two-vertebra disease 

with the destruction of the intervening intervertebral disc and a 
paravertebral or psoas abscess”) is easily recognized and readily treated 
[1] in areas where tuberculosis is endemic [2-4]. Atypical spinal 
tuberculosis without the aforementioned clinical or radiographic 
features [5], although occurring less frequently [6], has been well 
documented [6-8]. However, only a few articles had reported the 
isolated tuberculosis which involved a single vertebral body [1,9,10]. 
Single vertebra tuberculosis presenting with a local solitary osteolytic 
lesion in normal architecture of the vertebral body is exceedingly rare 
in spinal tuberculosis, and there is limited information about this entity 
in the English-language literature [1,2,5,6-10].

The purpose of this report is to describe the five identified 
patients who suffered from single vertebra tuberculosis presenting in 
a form of local solitary osteolytic lesion with normal architecture and 
arrangement of the vertebral bodies. This unusual atypical pattern of 
spinal tuberculosis is studied to further characterize the radiological 
features and differential diagnosis of the single vertebra disease.

Case Reports
Case 1

A twenty-two-year-old woman presented with low back pain that 
had increased over the previous 2 months and radiated down her left 
leg. She denied weakness, gait disturbance, fever, or chills. She had 
ordered an MRI study to evaluate her low back pain further as plain 
radiography and routine intervertebral discs CT scan revealed no 
abnormalities (Figure 1A). The MRI study revealed a low-intensity 
mass surrounded by low-intensity change on T1-weighted images and 
a high-intensity mass surrounded by high-intensity change on T2-
weighted images which involved the single vertebral body of L2 (Figure 
1B and 1C). Cross-sectional CT scan of the involved lumbar vertebral 
body revealed a circumscribed osteolytic lesion with well-defined 
margins in L2 vertebra (Figure 1D). There was no residual fragment 
within the lesion and no paravertebral soft tissue extension around the 
affected vertebral body.

Physical examination revealed a well-nourished woman in no acute 
distress. The findings of the examination were unremarkable and there 
were no motor deficits or sensory changes. Laboratory studies showed 
an erythrocyte sedimentation rate of 19 mm/h. Therefore, the possibility 
of an inflammatory or local infectious process was entertained.

Surgical treatment was performed, using a left retroperitoneal 
approach. Following removal of the left cortical bone of the L2 
vertebral body, a caseating soft tissue mass was found. This lesion was 
curetted and filled with cancellous bone chips from the left iliac crest. 
On pathologic examination, a necrotizing granulomatosis was seen. 
Material collected from operative curetting was cultured for the acid 
fast bacillus (A.F.B.) and positive cultures after 6-12 weeks incubation 
were seen. The diagnosis of tuberculosis was confirmed with these 
findings. For 6 months after the operation, the patient had received 
a daily antituberculous chemotherapy regimen of isoniazid (300mg), 
pyrazinamide (500mg), rifampin (300mg), and pyridoxine (50mg). 
Since 3 months postoperatively, she had been symptom free.

Case 2

A twenty-five-year-old woman, previously healthy, presented with 
pain in the lower back of 4 months’ duration. There was no history of 
recent fever, rash, or weight loss. Local tenderness was present over 
the back of the sacrum and the spinous process of the fifth lumbar 
vertebra. Laboratory studies showed an erythrocyte sedimentation 
rate of 29 mm/h. Plain radiographs showed the normal architecture 
and arrangement of the lumbar spine. Computed tomographic scan of 
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Figure 1: A 22-year-old man with a solitary osteolytic lesion occupied almost 
half of the L2 vertebral body.

A. Lateral view of a plain lumbar spine radiograph showing normal architecture 
and vertebral body arrangement without bone destruction in the vertebrae and 
appendages. The heights of the intervertebral disc spaces are normal.

B. T1-weighted sagittal MRI demonstrated a globular low intensity mass 
surrounded by low-intensity signal changes in the L2 vertebral body. The shape 
of the vertebral body kept normal, without compression or collapse.

C. T2-weighted sagittal MRI showed a high intensity mass surrounded by high 
intensity changes in the residual vertebral body with a normal signal from the 
adjacent intervertebral discs.

D. Cross-sectional imaging of the vertebral body by CT scan showing a local 
solitary circumscribed osteolytic lesion with well-defined margins in a single 
vertebral body without paravertebral soft tissue extensions.
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the lumbar vertebra showed a well-defined, solitary local lytic lesion 
surrounded by a sclerotic ring edges at the level of the L5 vertebra 
(Figure 2A). MRI revealed a high-intensity mass surrounded by high-
intensity change on T2-weighted images which involved the single 
vertebral body of L5 (Figure 2B). As the patient refused operation, 
a computed tomographic-guided fine-needle aspiration cytologic 
examination and concurrent core biopsy of the lesion were performed. 
Subsequent histological examination of the needle core biopsy material 
showed caseating granulomata. Gram stains for bacteria were negative, 
but acid–alcohol-fast bacilli were found in the specimen. A diagnosis 
of tuberculous abscess was made. Recovery of low back pain was rapid 
and complete, following appropriate antituberculous therapy.

Case 3

This thirty-eight-year-old man presented with a six-month history 
of dull back pain with radiating pain to the right hip. On physical 
examination no abnormal findings or neurological deficits were 
observed, laboratory studies showed an erythrocyte sedimentation rate 
of 15 mm/h. Radiographs of the spine were completely normal. CT scan 
showed a local lytic lesion with residual fragments of bone in the body 
of the 3rd lumbar vertebra (Figure 3A). On MRI, a hypointense signal 
was seen on the T1W images and hyperintense signal on T2W images 
in the L3 vertebral body with normal shape of vertebral body and 
intervertebral discs on either side (Figure 3B and 3C). Laminectomy 
was carried out, granulation tissue; pus and debris were found at the 
posterior part of vertebral body. Pedicle screws fixation was performed 
after the lesion was curetted and filled with cancellous bone chips from 
the right iliac crest (Figure 3D). Histopathology showed tubercular 
granuloma and AFB were found in it. Antituberculous therapy was 
started after operation. Postoperatively the patient’s back pain resolved 
and she returned to normal daily life. The grafted iliac bone got bone 
healing at 3 months postoperatively (Figure 3E).

Case 4

A twenty-one-year-old woman first sought orthopedic consultation 
in December 2010 for dull back pain. CT scan and Magnetic resonance 
imaging demonstrated a small well-defined osteolytic lesion in L5 
vertebral body (Figure 4A and 4B). CT-guided biopsy was carried out 
and revealed tuberculous granulation tissue with no acid fast bacilli. The 

culture taken from the fresh tissue grew Mycobacterium tuberculosis. 
Antituberculous therapy was started after operation. Postoperatively 
the patient’s back pain resolved and she returned to normal daily life.

Case 5

A thirty-one-year-old man presented with a three-month history 
of backache. Straight leg raising was restricted on the right side and 
there was slight weakness of dorsiflexors of the right foot. Radiographs 
of the spine were completely normal. CT scan and MRI showed a lytic 
lesion in the posterior part of the L4 vertebral body (Figure 5A and 5B). 
The patient had undergone right L4 hemilaminectomy and curettage 

A B

Figure 2: A 25-year-old woman with a solitary osteolytic lesion in the middle 
part of the L5 vertebral body.

A. CT demonstrated a solitary intraosseous lytic lesion in the middle part of the 
L3 vertebral body, with slight sclerotic margins around the lesion and without 
residual small bone fragments in the focal lesion.

B. T2-weighted sagittal MRI showed a small high intensity mass surrounded by 
a high intensity signal in the L3 vertebral body.
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Figure 3: A 38-year-old man with a solitary osteolytic lesion in the posterior part 
of the L3 vertebral body.

A. CT scan showed a local lytic lesion with residual fragments of bone in the 
body of the 3rd lumbar vertebra.

B. MRI showed a hypointense signal with normal shape of vertebral body on 
the T1W images.

C. MRI showed hyperintense signal with normal signal of intervertebral discs on 
either side on the T2W images.

D. Pedicle screws fixation was performed after the lesion was curetted and 
filled with cancellous bone chips from the right iliac crest.

E. The grafted iliac bone got bone healing at 3 months postoperatively.
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Figure 4: A 21-year-old woman with a small solitary osteolytic lesion in L5 
vertebral body.

A. CT scan demonstrated a small well-defined osteolytic lesion in L5 vertebral 
body.

B. T1-weighted sagittal MRI demonstrated a globular low intensity mass in the 
L5 vertebral body.
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of the lesion. Histopathology showed tubercular granuloma. AFB 
were found in and cultured from the biopsy specimen. Antitubercular 
chemotherapy was started postoperatively. Follow-up 6 months later 
showed complete resolution of symptoms and neurological deficits.

Discussion
The literature on single vertebra tuberculosis is so sparse that most 

involvements are misdiagnosed [1,9,10]. Solitary osteolytic lesions 
represent a unique form of single vertebra tuberculosis; therefore, 
radiological studies and clinical findings may not result in a definitive 
diagnosis for it [11,12]. 

Pathogenesis of single vertebral body tuberculosis

The origin of tuberculosis spondylitis is usually hematogenous 
rather than from involvement via a contiguous paraspinal site. The 
anterior-inferior aspect of the vertebral body is the initial site of 
infection. The route of infection is controversial [11]. The arterial route 
of transmission is recognized as more important [13], although some 
investigators favor Batson’s valveless venous vertebral plexus for the 
spread of tuberculosis [14-17]. Tuli proposed that the central type 
of single vertebral body lesion arises as a result of infection reaching 
the vertebral body through Batson’s venous plexus or branches of the 
posterior vertebral artery [5]. Although the involvement of a single 
vertebra in tuberculosis without involvement of the disc has been 
recognized [5-10,12,18,19], the mechanism by which the tubercle 
bacillus is deposited in a single vertebral body without the involvement 
of adjacent vertebrae and the intervertebral disc is unclear. The initial 
stage of spinal tuberculosis seems to be the most likely explanation 
[5,9]. Concentric collapse of the vertebral body or vertebra plana is the 
commonest form of single vertebra tuberculosis in the literature [1,5,10] 
and is easily confused with secondary deposits in the vertebral body [9]. 
In the cases of single vertebra tuberculosis described here, the presence 
of a solitary local lytic lesion within an isolated vertebral body without 
involvement of the intervertebral discs and paraspinal soft tissue could 
be due to weakness of the tubercle bacillus in the deposition process 
or a good immune response to the infection. However, it is difficult 
to explain why this unusual form of single vertebra tuberculosis only 
occurred in young adults and only involved the lumbar section, rather 
than affecting the anterior part of the vertebral body, where deposits 
are more common [19].

Clinical and radiographic characteristics

Most of the patients in our study were in their third or fourth 
decade of life. Because this small solitary osteolytic lesion started 
independently and was localized only to a single lumbar vertebral body, 
the patients presented with local back pain and tenderness but without 
clinical manifestations of typical spinal tuberculosis, such as obvious 
deformity, palpable paraspinal abscess, or constitutional symptoms of 
tuberculosis.

Plain radiography has limitations in assessing the small solitary 
osteolytic lesions in spine. Usually, foci less than 1 cm in diameter 
cannot be well demonstrated by plain radiographs since the elements 
are superimposed on the vertebral body [20]. Such shortcomings limit 
the accurate delineation of a local secluded lesion in a single vertebral 
body, and also may easily lead to a missed diagnosis.

Advanced imaging techniques such as CT or MRI are highly 
sensitive modalities for detecting secluded lesions in the spine and 
paravertebral soft tissue mass [21,22]. CT has been demonstrated to be 
much more sensitive than radiographs in evaluating bone destruction, 
appendage involvement, and soft tissue extension in spinal tuberculosis 
[20]. Nevertheless, a lumbar CT scan cannot easily find a small solitary 
osteolytic lesion in an isolated vertebral body in a clinical setting, 
because routine lumbar CT scans are usually performed to detect 
intervertebral disc diseases rather than the vertebral body, especially in 
the absence of obvious clinical manifestations and a precise definition 
of the location of the secluded lesion by plain film. In fact, MRI first 
detected this kind of solitary osteolytic lesion in three of our five cases, 
and CT detected two of them incidentally while imaging a suspected 
lumbar intervertebral disc herniation.

MRI is preferred to plain radiography, CT, and nuclear medicine 
studies in detecting abnormalities of the bone marrow and soft tissues 
because it is more sensitive [10,11,22]. Changes in both T1- and T2-
weighted images are mainly due to the increased water content of 
the inflamed vertebrae and associated ischemic changes in bone 
marrow, resulting in early detection of the pathological process [9,23]. 
Meanwhile, MRI also has the capacity of multiplanar imaging and 
contemporary visualization of the secluded lesion in all elements of the 
spine [12,13]. MRI is useful for the evaluation of spinal tuberculosis 
because the signal intensity of the affected vertebral marrow is decreased 
on T1-weighted images and increased on T2-weighted images due to 
replacement of the normal fat content by edematous inflammatory 
involvement [12]. The solitary local lesions in our series of cases usually 
had a low-to-intermediate signal intensity on T1-weighted and low-to-
intermediate signal intensity mass surrounded by high signal intensity 
margins on T2-weighted magnetic resonance images. The residual part 
of the vertebral body showed high-intensity changes on T2-weighted 
imaging.

The imaging presentation of single vertebra tuberculosis presenting 
with a solitary local osteolytic lesion has not been reported previously 
[1,2,6-9]. The typical image in our series of five cases was a small solitary 
‘‘lytic’’ zone in an isolated lumbar vertebral body, approximately 
0.5 to 1.8 cm in size, with clear margins from the encompassing 
minimal osteosclerotic reaction peripherally, accidental residual bone 
fragments within the lesion and rarely extending to the soft tissues. 
This presentation may represent the localized bone erosion from 
tuberculosis or tuberculous spondylitis in the initial stage. In adult 
cases of solitary osteolytic lesion in a single vertebral body, tuberculosis 
should be considered. CT combined with MRI is of great value for both 
diagnostic and therapeutic considerations in this rare occurrence in 
spinal tuberculosis.
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Figure 5: A 31-year-old man presented with a lytic lesion in the posterior part 
of the L4 vertebral body.

A. CT scan showed a small lytic lesion in the posterior part of the L4 vertebral 
body.

B. T2-weighted sagittal MRI showed a small low intensity mass surrounded by 
high intensity ring in posterior part of L4 vertebral body with a normal signal 
from the adjacent intervertebral discs.
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Differential diagnosis

Single vertebra tuberculosis presenting with a solitary local 
osteolytic lesion is often confused with other single vertebra diseases 
that may have a similar imaging appearance, such as focal infection [23] 
and some secondary deposits in a single vertebral body [14], especially 
solitary bone cysts [24,25], osteoid osteomas [26], osteoblastomas [27], 
and eosinophilic granulomas [28].

Differentiating a localized spinal tuberculosis lesion from focal 
pyogenic spondylitis is usually difficult in the presence of isolated bone 
destruction on the basis of imaging findings alone [9,12,29]. Collapse 
of the vertebral body is rarely seen in pyogenic spinal infection but is 
common in spinal tuberculosis [30]. In the chronic stage, tubercular 
spondylitis shows a slightly hyperintense signal of the vertebral body 
on T1-weighted images, whereas non-tuberculous spondylitis shows 
low signal intensity [23]. On CT, well-defined margins around the 
local lytic lesion may provide valuable information for the diagnosis of 
tuberculosis rather than spinal focal infection.

A solitary bone cyst involving the spine is extremely rare, and 
only a few cases of histologically proven solitary bone cysts affecting 
the vertebral body have been reported [24]. A large osteolytic lesion 
surrounded by obvious bone sclerosis is the typical imaging finding 
[25], and may help to differentiate it.

Osteoid osteoma is a benign lesion, approximately 1 to 2 cm in 
size, with clear margins from the encompassing reactive bone. About 
10-20% of all osteoid osteomas are found in the spine. The posterior 
elements are most commonly affected, such as the perpendicular region 
of the arch, pedicle, lamina, or transverse process, and less than 10% 
of spinal osteoid osteomas affect the vertebral body. The nidus of the 
tumor may not be visible on routine studies, but a CT scan is usually 
able to detect central nidus calcification [26].

Osteoblastoma is another benign tumor of bone; it is histologically 
identical to an osteoid osteoma but is several centimeters larger [27]. 
This expanding osteolytic lesion may affect not only the lamina and 
transverse processes but also the adjacent rib. Spinal osteoblastomas 
are typically expansible with a scalloped or lobulated contour, well-
defined margins, and possibly a sclerotic rim.

In children, eosinophilic granuloma mainly involves the vertebral 
bodies and can present with solitary vertebral body involvement. 
Posterior element involvement is less common. Involvement of the 
vertebral body may result in anterior wedging or near collapse with a 
characteristic “vertebra plana” appearance. However, the involvement 
of eosinophilic granuloma in the adult lumbar spine is very rare, and 
only a few cases have been reported in the English-language literature 
[28]. MRI revealed an isointense mass surrounded by a low-intensity 
change on T1-weighted images and a high-intensity mass surrounded 
by high-intensity change on T2-weighted images.

Conclusions
A local solitary osteolytic lesion in a single vertebral body is rare 

form in spinal tuberculosis. Diagnosis is often delayed because local 
osteolytic lesions are not usually evident on plain radiographs and 
conventional lumbar intervertebral disc CT. When a vertebral column 
lesion is suspected, CT scan of the cross-vertebral body followed by 
MRI is very helpful for precisely defining the location of the secluded 
lesion and extent of osseous involvement. Evaluating a solitary local 
osteolytic lesion in a single vertebra can be a perplexing task; however, 
a distinct diagnosis may be achieved by CT-guided biopsy or surgical 
intervention.
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