
REVIEW ARTICLE

Imaging findings of Pott’s disease
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Abstract Tuberculosis (TB) continues to be an important

public health problem in developed countries especially in

deprived socioeconomic groups, older people, immuno-

compromised patients, drug-therapy resistant cases and the

immigrant population. The spine is the most frequent

location of musculoskeletal TB. The wide range of clinical

presentations results in difficulties and delays in diagnosis.

Advanced disease mimics other infections and malignancy.

The diagnosis of spinal infections relies on three main

factors: clinical symptoms, imaging and bacteriological

culture. Advanced imaging such as Magnetic Resonance

Imaging (MRI), Multidetector Computed Tomography

(MDCT) and Fluor18-Deoxiglucose Positron Emission

Tomography combined with CT (F-18 FDG PET–CT)

demonstrate lesion extent, serve as guide for biopsy with

aspiration for culture, assist surgery planning and contrib-

ute to follow-up. Diagnosis of TB cannot be established

solely on the basis of clinical tests or imaging findings and

biopsy may be required. Differential diagnosis between

tuberculous and pyogenic spondylitis is of clinical impor-

tance, but may be difficult on the basis of radiological

findings alone. Findings not pathognomonic but favoring

tuberculous etiology include: slow progression of lesions

with late preservation of disk space, involvement of several

contiguous segments, large intraosseous and paraspinal

abscesses containing calcifications, and body collapse with

kyphotic deformity. In this essay the highlights of TB

imaging are reviewed through published literature. In

addition, we review retrospectively the radiological find-

ings of 48 patients with tuberculous spondylitis treated

from 1993 to 2010. There were 23 male and 25 female

patients with a mean age of 53 years.

Keywords Tuberculosis � Spinal infection � Imaging

modalities � Imaging-guided percutaneous biopsy

Introduction

Spinal infections represent 2–4 % of all cases of osteo-

myelitis and the most common causative organisms are

pyogenic, but nonpyogenic bacteria represent a serious

disease, which requires early diagnosis and prompt treat-

ment. The latter show a subacute or chronic course and

include Brucella, fungi, parasites and especially Myco-

bacterium tuberculosis (MTB). Also known as ‘‘Pott’s

Disease’’ tuberculous spondylitis represents the most

common form of extrapulmonary TB [1].

Musculoskeletal involvement of TB is estimated in

1–13 % of patients and spine is affected in more than 50 %

of cases [2–9]. It is most prevalent in adults with no sex

predominance [10–12]. The thoracic segments are the

preferred sites in which infection spreads, followed by the
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lumbar levels [2–5, 7, 11, 13–18]. The disease often

involves two contiguous vertebral bodies with the inter-

vening disk, but multilevel extension (three or more ver-

tebrae) is not uncommon and characterizes the disease. In

addition, single or multiple vertebral involvement pre-

served disk has been recognized [3, 4, 10–13, 19]. It

remains unclear whether the multivertebral disease is a

consequence of hematogenous dissemination or it is a

direct subligamentous, paraspinal or subarachnoid spread

disease [20], although subligamentous spread seems most

likely [12].

Definitive diagnosis is often difficult because its clinical

presentation is indistinct and nonspecific [9, 20, 21].

Longstanding back pain and constitutional symptoms pre-

dominate [2]. This results in delayed diagnosis and

increased morbidity due to complications such as cold

abscesses, sinus tracts, neurological weakness, vertebral

collapse and kyphosis [5, 14].

Accurate interpretation of imaging requires experience

and understanding of spinal anatomy and pathophysiology.

The sources of spinal infection can be hematogenous

spread through arterial vessels, postoperative infection,

direct puncture or trauma and also spread from a contigu-

ous focus [1, 7, 22]. Spinal spread is thought to be hema-

togenous in most instances [5, 22]. Anatomic distribution

of vertebral vessels is age related. In adults, the richly

vascularized vertebral zone is the vertebral body corner

adjacent to end plate (spondylitis), and as such is the most

common site of initial infection (Fig. 1) [1, 5, 11, 21].

Further the infection spreads within the vertebral body, to

the opposite endplate, to the disk space (spondylodiskitis),

to the vertebral arch, and beneath the anterior or posterior

longitudinal ligaments, leading to extension of the infec-

tion to multiple adjacent or separate vertebral segments

(Fig. 2) [1, 4, 8, 9, 23].

MTB doesn’t produce proteolytic enzymes and this

implies relative preservation of disk space [8, 9]. The

histological pattern consists of the formation of tubercles

with central caseating necrosis giving extensive inflam-

matory masses (phlegmon) and cold abscesses spreading

along bone, disk and soft tissues. In late disease, tubercles

are replaced with fibrous tissue and calcification of

caseating areas may occur [1]. Progressive necrosis of bone

leads to vertebral osteolysis that produces kyphosis and

instability. In rare cases the infection affects paraspinal

tissues, vertebral body or vertebral arch exclusively

(Fig. 3) [1, 19].

The differential diagnosis includes atypical degenerative

disk disease, pyogenic and fungal infections, granuloma-

tous diseases as sarcoidosis, deposition diseases, inflam-

matory and neuropathic spondyloarthropaties and also

malignant processes as metastasis or lymphoma [1, 5, 20,

22, 24, 25].

Radiography and CT findings

Although radiographs may be normal in the early stage

of disease [1, 19], plain films continue to be the initial

screening procedure when infectious spondylitis is suspected

Fig. 1 a, b X-rays oblique view and axial CT scan show early erosive changes typically located in the anterolateral corner of the vertebral body

(arrows)
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[4–6, 22, 23, 25]. This is because radiographic changes are

often present at the time of the initial study [5, 10, 11], as

occurred in 70 % of our cases (n = 21). Furthermore, other

entities can be excluded by X-rays. We recommend that

oblique views must be included in X-ray series of spine to

detect early changes involving anterolateral corners of the

vertebra (Fig. 1).

The earliest findings are radiolucencies and the loss of

definition of the plate margins [1, 4, 11, 14, 21, 24]. The

most common appearance consists of vertebral body

destruction (predominantly anterior), loss of disk height,

erosion of end plates, vertebral geodes, bone sequestration,

sclerosis and paravertebral masses [1, 2, 10, 13, 21, 23, 25]

(Fig. 2). Calcification in paraspinal masses is highly sug-

gestive of TB [1, 12, 21] (Fig. 2). However, the height of

disk space can be preserved until the later stages of the

infection [19] or be falsely preserved due to end-plate

destruction [1, 20, 25]. The infection progresses to

Fig. 3 Atypical radiographic findings. a Multilevel TB shows extensive bony sclerosis in four levels and intrasomatic infection disease of L4

without disk involvement. b Permeative osseous pattern involves costotransverse joint and adjacent soft tissues

Fig. 2 Findings that suggest spinal TB. a Axial CT scan shows the fragmentary bone pattern. b Large paraspinal soft tissue abscesses with initial

calcification of the wall (arrow)
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dissemination into additional spinal segments resulting in

the classic pattern of multilevel involvement. Advanced

stages of the disease are characterized by: sclerosis from

reparative processes, bony ankylosis, vertebral collapse and

anterior wedging leading to progressive kyphosis and

gibbus deformity [21, 24] (Fig. 3).

Atypical findings of spinal tuberculosis are increasingly

observed and include: anterior subperiosteal lesion (aneu-

rysmal syndrome), anterior vertebral scalloping with

sparing of the disk, noncontiguous vertebral involvement,

isolated involvement of the neural arch, central bony

lesions without disk involvement, involvement of the cra-

niovertebral junction, and reactive sclerosis resulting in an

‘‘ivory’’ vertebra [5, 10, 19, 21, 26, 27].

Regarding the radiological outcome, a considerable

variability of radiological changes has been reported, that

could occur in spite of a clinical response to medical

treatment. Sclerosis, when present at early disease (50 % of

patients) gives little information about clinical improve-

ment although it is a feature of healing when the early

disease is purely osteolytic. Bone destruction or loss of

vertebral height progresses for up to 14 months, and

recovery of vertebral body height is not seen earlier than

15 months after starting treatment. Changes in soft tissue

masses, namely the progression of calcifiying debris, are

useful for the follow-up. Ankylosis, which occurs in over

50 % of patients, is considered the surest evidence of

healing [13].

In comparison with radiography, CT better evaluates

radiographic findings and the lesion extent, due to its high

contrast resolution and its tomographic nature. The new

MDCT technology provides excellent multiplanar recon-

struction imaging for the assessment of bone and soft tissue

infection, essential for presurgical planning. Intravenous

contrast administration clearly shows the multiloculated

cystic paraspinal masses, enhancing the granulomatous

tissue and the walls of abscesses located in both bone and

soft tissues [5, 9]. Among the four types of body destruc-

tion described (fragmentary, osteolytic, subperiostal and

localized), the fragmentary type predominates and consists

of numerous residual bony fragments which frequently

migrate into soft tissue masses. It is strongly suggestive of

TB [3] (Fig. 2).

Paraspinal mass and abscess formation are found early

in the disease, being reported in 45–100 % of spinal TB

[3, 4, 14, 15, 23]. This lesion lies anterolateral to vertebral

bodies and expands with tendency for distant spread along

the tissue planes and epidural space (Fig. 3). An abscess

rarely occurs in the absence of observable vertebral

infection.

Secondary extension of TB into the posterior elements is

not infrequent [3, 10] (Fig. 2). Isolated involvement of the

vertebral arch or the extradural space is found in 2–10 % of

cases [3, 26] being common in nonwhite patients and

patients who have AIDS [16].

The advantages of CT over MRI are a more reliable

detection of calcified foci and it also provides a guide to

interventional procedures [1, 3, 9, 16, 17]. However, CT is

inferior to MR imaging in the early assessment of the

spinal canal disease [9, 16].

At the chronic stage some new radiological findings can

be detected: involvement of the posterior elements, calci-

fication of abscess wall, and fistulization to other distant

structures resulting in new abscesses.

We reviewed 31 radiographic and 37 CT studies

obtained from 48 patients diagnosed of spinal TB. Most of

the diseases affected thoracic (n = 15) or lumbar segments

(n = 16). Involvement of one spinal segment (n = 15)

slightly predominates over multilevel disease (n = 14), the

later essentially located in thoracic spine. On X-rays

destructive pattern was found in 70 % (n = 21) of con-

ventional images and multifragmentary pattern was foun-

ded in 81 % (n = 30) of CT studies. Soft tissue abscess

was detected in 95 % of studies (n = 35) with calcification

in 46 % (n = 17) and with epidural extension in 54 %

(n = 20). As atypical findings we found the extension of

the infection to costotransverse joint in 22 % (n = 8) of

patients and the presence of intradiskal gas in one patient.

Radiologic follow-up was possible in 21 patients of which

43 % (n = 9) clearly showed ankylosis.

Magnetic resonance imaging

MRI is considered the method of choice in spinal infec-

tion because it combines high sensitivity with satisfactory

specificity [1, 2, 5, 9, 11, 28]. Signal changes occur early

in the development of the disease, when no other image

modality shows lesions. Short time inversion recovery

(STIR) sequence detects initial infective focus as

inflammatory edema [1]. However, MRI is not specific for

infection [9, 20]. MRI is recommended when a spondy-

litis is suspected because early diagnosis avoids severe

spinal or neurological complications. It enables anatomic

localization of the disease in different planes, allows early

detection of disk and bone destruction, and depicts

extension in bone and soft tissues, and assesses skip

lesions in noncontiguous spinal TB [6, 20]. Therefore, it

is especially helpful in detecting the subclinical ‘‘spinal

cord compression syndrome’’, in which the neuronal

damage can be clearly seen [2]. Surgical election,

choosing between anterior and posterior decompression,

must be established on the basis of MRI [7]. New tech-

nological advances and compatible surgical materials now

permit the performance of guided interventional pro-

ceedings [29].
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Four different MRI patterns of disease are found in

vertebral TB: paradiskal, anterior, central and posterior

lesions. The majority of authors suggests that the onset of

the spinal infection is paradiskal [17, 20].

Paradiskal infection begins in the vertebral metaphysis,

eroding the cartilaginous end plate, leading to disk space

narrowing due to the infection itself or to disk herniation

into the end plate. Due to osseous resorption, end plate

demineralization with loss of cortical bone is observed.

Compared to pyogenic spondylitis, TB typically shows

more sharply destructive margins with absence of reactive

sclerosis.

The signal intensity decreases in the vertebral bodies on

T1-weighted sequences, while signal increase in both T2-

weighted imaging and STIR sequence. This is the result of

the replacement of bone marrow by inflammatory exudates,

cells and hyperhemia [25]. The infected disk appears as

decreased space showing blurring of the bone limits. On

T2-weighted sequences the low signal of intranuclear cleft

dissapears and the disk exhibits a very-high signal. With

gadolinium the infected disk enhancement is obvious,

allowing differentiation of the non-affected part. But the

non-enhanced disk image needs careful evaluation to avoid

confusion with intradiskal abscess. On the other hand it

must be noted that affected vertebral bodies can display

non-enhancing image and be mistaken as normal [8].

The spreading of infection into the surrounding soft tis-

sues is common, and usually progresses in anterolateral

direction (Fig. 4). The invaded epidural fat and connective

tissues often show a-low signal intensity on T1 images, and

the STIR imaging facilitates visualization [25]. Abscessified

collections often show high signal intensity on T1-weighted

images with reduced signal intensity on T2-weighted

sequences, as compared with cerebrospinal fluid signal.

However, mixed signal intensity on both T1- and T2-

weighted images can be observed in phlegmons as well as in

fluid collections. In this case the use of gadolinium is par-

ticularly useful for differentiation [1, 25]. The abscess has a

thin smooth wall contrast enhancement, whereas the phleg-

mon has uniform enhancement [30]. Between 55 and 96 %

of paraspinal abscesses occur in the thoracic spine, they can

spread through the ilio-psoas compartment and have the

capacity to reach the retroperitoneum, pelvis or thigh [20]

(Fig. 5). There is no relationship between the abscess size

and the severity of the spondylodiskitis.

In the anterior pattern the infection starts in the corner of

the vertebral body, it spreads to the adjacent vertebrae

underneath the anterior longitudinal ligament (Fig. 4).

Subligamentous dissemination stripes the periostium and

the anterior longitudinal ligament from the vertebral sur-

face. Periostium stripping makes the avascular vertebrae

more vulnerable to infection. Combined ischemic and high

pressure attacks produce scalloping of the anterolateral

surface of the vertebral bodies (‘‘gouge defect’’). It may

mimic bone tumor, metastatic lymph nodes or even an

aorta aneurysm. Finally, the progression of bone lesion

produces anterior vertebral collapse, leading to kyphosis

(‘hump’), typically seen in Pott’s disease. MRI findings

consist of a subligamentous abscess with contrast

enhancement, preservation of the disks, and abnormal

signal involving multiple vertebral segments with hetero-

geneous signal intensity (Fig. 6).

In central lesions the infection affects one single verte-

bral body. The disk remains healthy, since nutrition is

provided from the adjacent vertebra. If the infection pro-

gresses, the whole vertebral body collapses, and can be

confused with malignancy. Infection spreads to the con-

tiguous vertebra or to the paraspinal space. MRI shows

Fig. 4 Paradiskal pattern.

a, b Sagittal T2-weighted

imaging and STIR show

hyperintense signal in the T9

vertebral body, suggesting bone

marrow edema. c, d Axial

T2- and T1-postcontrast

weighted imaging show

paradiskal involvement and

infection spreading to the

epidural space (arrow) with

spinal cord compression
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hypointense T1-weighted signal in a single vertebra and

vertebral collapse with disk preservation (Fig. 7).

TB rarely affects the vertebral arch. The radiological

pattern is frequently difficult to differentiate from metas-

tasis, specially when disk space is preserved [12]. This

occurs in only 5 % of cases [2] (Fig. 8).

There are not any definitive MRI findings to define spinal

tuberculosis [11, 19–21] and biopsy is still be necessary

[22]. However, many authors have attempted to find rele-

vant differences between spinal tuberculosis and other

disease entities, such as pyogenic infection or malignancies.

Na-Young et al. [30] found that MRI showed a sensitivity of

100 %, a specificity of 80 % and an accuracy of 90 % in

diagnosing TB when compared to pyogenic infection. Their

most indicative signs of vertebral TB were: well-defined

paraspinal abnormal signal, thin and smooth abscess wall,

combination of both findings, presence of soft tissue or

intraosseous abscess, subligamentous spread to three or

more vertebral levels, involvement of multiple vertebral

bodies, thoracic spine localization and hyperintense signal

on T2-weighted images. No significant differences were

obtained when the following were considered: involvement

of intervertebral disk, disk space narrowing, epidural

extension and contrast enhancement pattern.

In our study we evaluated 20 spinal MRI explorations.

The paradiskal pattern was the most frequent and was

observed in 80 % of cases (n = 16). Large abscesses

affected paraspinal tissues in 65 % of patients (n = 13),

vertebral body in 85 % (n = 17) and anterior epidural

space in 80 % (n = 16). The infected bodies showed low

T1 and hyperintense T2 signal in 95 % (n = 19) of cases.

Heterogeneous gadolinium enhancement confirmed 80 %

of studies (n = 16). Subligamentous spread was present in

40 % of multilevel infections (n = 8). Hyperintense T2

signal of the disk space was found in 85 % of cases

(n = 17) and disk space narrowing in 60 % (n = 12). In

later stages vertebral body destruction with collapse

affected 70 % (n = 14) of cases and kyphotic deformity

was found in 25 % (n = 5). Obvious spinal cord com-

pression was detected in 65 % of studies (n = 13).

MRI follow-up was possible in only 45 % (n = 9) of all

patients. The assessment of the success of medical treat-

ment on the follow-up examinations is difficult. An early

MRI imaging sign of healing is the decrease of contrast

enhancement; this is expected a few weeks or months after

beginning treatment. But it has limited value as it can

persist in successfully treated cases [25], as occurred in

15 % (n = 3) of our patients. The resolution of process by

means of MR imaging takes approximately 12 weeks

[7, 8]. From 9 to 12 months after the treatment begins, the

image shows increasing signal intensity on T1-weighted

images where previous abnormalities were observed on T2

sequences as occurred in 50 % (n = 10) of our series

(Figs. 5, 9). Therefore, T2 images revert to normal [7].

This can be due the stimulation of the fat conversion in the

yellow bone marrow [12]. But sometimes on MRI per-

formed in the course of a good response to treatment, the

imaging findings may worsen showing more extensive

disease and bone destruction during many months [2, 8].

Radionuclide studies

Nuclear medicine is a molecular imaging modality which

can differentiate infectious from non-infectious disease,

measure the metabolic rate of a lesion, detect multifocality

Fig. 5 Multisegmentary spread of disease with a large ilio-psoas

abscess. a, b Sagittal STIR and T1-postcontrast weighted imaging

show hyperintense signal and contrast enhancement involving

multiple contiguous lumbar levels, Collapse of the bodies L2 and

L3 in addition with spinal cord compression can be observed.

c Coronal T1-postcontrast weighted imaging shows large bilateral soft

tissue abscesses spreading along the ilio-psoas compartment (arrows).

d, e Seven months after treatment MRI shows postoperative changes

with bone graft (dashed arrow), improvement of the paravertebral

abscess and decrease contrast enhancement in the soft tissues as

compared to the study in acute disease
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and also show the active disease which does not respond to

treatment.

The most commonly used techniques in Pott’s disease

are bone scintigraphy with 99mTc-Diphosphonates in

combination with 67Ga-citrate. Both sensitive but low

specific, permit a whole-body evaluation. Their poor spa-

tial resolution has been improved by means of SPET

(single-photon emission tomography) and SPECT-CT

for the exact localization of lesions. Another technique,
18F-FDG PET–CT, is a positron-emission modality with

higher spatial resolution, more sensitive and specific in

diagnosing spondylitis. Nevertheless, neither of these

techniques are able to disttinguish between pyogenic and

non-pyogenic infection.

99mTc-Diphosphonates is a bone tracer that identifies

increased bone remodelling (active bone disease) [31, 32]

with 75–95 % sensitivity [33, 34]. The three-phase bone

scan evaluates the inflammatory process, therefore its

sensitivity increases with intense infections but not in mild-

to-moderate cases. Its diagnostic accuracy decreases when

bone remodelling is associated with spondylitis, as when a

fracture occurs. Increased contiguous vertebral activity will

generally be observed, although disseminated TB and

photopenic areas (related to an inadequate vascularization

or bone destruction) can also be observed [32].

Fig. 6 a, b Sagittal and axial T2-weighted imaging show subliga-

mentous infection involving three contiguous vertebral levels: T10–

T12 with spondylodiskitis (white arrow) and large posterior epidural

abscesses extending through epidural space to T5–T6 level (black

arrow)

Fig. 7 Central pattern. a, b Sagittal T2 and T1-postcontrast weighted

imaging show vertebral involvement and disk preservation. Note an

anterior epidural abscess spreading to the adjacent vertebral bodies

(arrow)

Fig. 8 Posterior pattern. Axial T2-weighted imaging shows a large

cold abscess (asterisk) located in soft tissues and associated bone

infection involving vertebral arch and costovertebral joint (arrow)
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Gallium is an inflammatory-labelling isotope very

helpful in the infection, unknown origin fever and chronic

granulomatous diseases. Combined with Diphosphonates it

can efficiently detect both osseous and soft tissue infection

[32, 35, 36], with a sensitivity of 90 % and specificity of

78 %, [31, 37]. It has demonstrated its value in therapeutic

response and also in the suspicion of a re-activation

[35, 39]. Its positive interpretation is based on the coinci-

dence of enhanced activity of both techniques in the same

lesion or on a higher Gallium uptake where spatial dis-

cordance exists, e.g. when abscess is present.

PET–CT is another metabolic imaging technique, based

on the glucose-cellular consumption, with a high-contrast

rate between lesion and background [32, 35, 38] (Fig. 10).

It is sensitive to chronic infections and specific in spon-

dylitis [39], and it may differentiate infectious from

non-infectious end-plate processes. Considering the low

glucose consumption normally found in bone marrow and

that the FDG uptake depends on the inflammatory/infec-

tious activity, vertebral osteomyelitis can be easily detec-

ted, therefore a negative study will almost certainly

exclude it. Compared to MRI, 18F-FDG is not hampered by

metallic artifacts [32]. Gratz [39] reported its superiority to

MRI in detecting spondylitis, to Gallium in evaluating

paraspinal abscesses, and to bone scan in differentiating

advanced degenerative processes from infection. It may be

useful in the follow-up, because FDG uptake normalization

after treatment takes 3–4 months. Moreover, it has been

proposed that relative uptake quantification (SUV) could

distinguish between residual and non-residual lesions [35].

Interventional procedures

According to the principle ‘‘don’t biopsy if not to be

treated’’, percutaneous vertebral biopsy (PVB) is indicated

when a lesion requires tissue sampling for determining

diagnosis, stage of malignancy, and treatment. This occurs

mainly in tumors and infections. Any vertebral segment

can be biopsied by the percutaneous approach, although

some difficulties can be found when C1 and C2 are

involved.

Currently, CT is considered the best imaging-guide

method for PVB as it provides the best results both in

targeting lesions and the subsequent yield of diagnostic

information [3, 17, 40–43]. Compared to open biopsy,

closed biopsy has advantages including less morbidity,

easy and quick execution, safety and absence of significant

complications related to the procedure, precise location

and, it is also cost effective [44–48]. Furthermore it has a

positive influence in surgery planning and in the clinical

outcome [49, 50].

Two types of samples must be obtained by PVB: the first

by fine needle aspiration biopsy (FNAB), which contains

either isolated cells or a block of cells without tissue

structure and also contains material for microbiological

culture if required; the second employs larger bore needles

(17G to 8G) to obtain a core biopsy which maintains tissue

structure allowing histological study and histological stage.

Immunohistochemistry and genotypic analysis study can be

practiced using both techniques.

Maximum benefit must be taken from any material

obtained with regard to the diagnostic orientation and the

type and quantity of the material. It must be broadly

distributed between the different specialities, namely

Pathology (which includes cytology and histology) and

Microbiology. Before any broad differential diagnosis or

if infection is suspected, material must be reserved for

aerobic, anaerobic and mycobacteria culture. In addition, a

cytology sample will help us to confirm the inflammatory

Fig. 9 Multisegmentary infection. a, b Sagittal T1-postcontrast

weighted and STIR imaging show signs of advanced cervical

infection with a large prevertebral abscess (thin arrow) and early

skip lesion with epidural enhancement involving T6 and T7 levels

(thick arrow). c, d Follow-up MRI 2 months later shows persistence

of contrast enhancement in the cervical vertebral bodies with

resolution of the prevertebral abscess
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Fig. 10 F-18 FDG PET–CT

study of a 50-year-old man with

tuberculous spondylitis. a High

FDG uptake located in L2

combined with bone sclerosis

on CT scan. b There is a

extraosseous fixation of the

tracer, that corresponds to a

paraspinal abscess according

to CT image (courtesy of

Dr. Lorenzo-Bosquet)
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process (including direct visualization of pathogens in

cases or fungi or mycobacteria infection), excluding other

pathology. For these reasons we should always ‘‘cultivate

the tumor and biopsy the infection’’.

In the case of spinal TB, PVB is indicated for the iso-

lation of the microorganism (if no surgery is to be con-

sidered), when medical treatment is ineffective, when

abscess drainage could be effective and finally if other

entities, e.g. vertebral neoplasm, are being considered.

Conditions must be met before a PVB can be performed:

(a) a multidisciplinary approach after an extensive clinical

and radiological study; (b) information given to and con-

sent received from the patient; (c) blood tests for coagu-

lopathy; (d) a CT room under aseptic conditions. By using

MDCT fluoroscopy mode, the technique requires prior

location of the spinal level by scout view and the selection

of best target area from the images obtained. At this stage

the entry point, the lesion depth and the safest and shortest

route to it are marked precisely. The samples are taken

through a single puncture by using fine needles (22G) and

thick bore-sized gaugues (17G to 8G) together coaxially

(Fig. 11). The majority of PVB are performed through

posterior access with the exception of those in lower cer-

vical spine, which require an antero-lateral approach. For

safety reasons, approach through bone structures (transpe-

dicular, transcostovertebral, translaminar or transapophy-

seal) is preferred to approach through soft tissue. With

regard to the lesion, it is more effective to biopsy lytic

zones than blastic ones. Biopsy of paraspinal solid zones is

preferred to biopsy of liquid collections (necrotic or cystic),

however, aspiration is required when an abscess is present.

When multiple lesions are present the biopsy site is

determined according to safety of access and the aggressive

image observations. A re-biopsy can be done if needed to

confirm diagnosis, avoiding the area of the first biopsy or

moving to another location if multiple lesions are present.

The procedure is usually performed under local anes-

thesia alone and in the outpatient form. With CT fluoros-

copy near real-time imaging is possible, thus reducing the

duration of procedure (average time 45 min) and improv-

ing the comfort of the patient. Aspiration material and core

biopsy must be obtained in all cases. When spondylitis is

suspected, PVB is performed by a single approach, but

obtaining several representative samples placing needles

into different parts of the lesion (paravertebral tissue and

external disk area, central disk and bony end plates). When

a soft tissue extension is observed a second puncture must

be required to complete the procedure.

From May 1993 to June 2010, 720 patients underwent

PVB of which 27 % (n = 197) resulted in spinal infection.

Considering only the biopsy positive when proven culture

or smear for acid-fast bacilli were obtained, the reported

accuracy of CT-guided biopsy ranged from 61 to 93 %

[4, 28, 41]. In our series the diagnosis of spinal TB was

established at 78 % (n = 29/37), without any significant

complication. Therefore, we conclude that CT-guided PVB

is an adequate and accurate method in the diagnosis of

Pott’s disease.

Percutaneous drainage of abscesses is a safe and effec-

tive alternative to open surgical treatment and is indicated

Fig. 11 CT fluoroscopy images show the coaxial percutaneous CT-

guided technique for spinal biopsy. a Initial advance of fine needle

through large needle for aspiration biopsy (arrow). b Next step which

consists of directing the large needle into the disk and end plates, to

obtain samples of core biopsy
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when neurological pressure symptoms or a lack of response

to medical treatment occur [51]. It can also be beneficial in

completing medical treatment of large iliopsoas abscesses

[5, 17].

Conclusion

Pott’s disease is a common cause of spondylodiskitis. It

requires early diagnosis for successful therapy to prevent

severe morbidity. Imaging studies, namely MRI and CT,

are important tools for: characterizing the lesion, per-

forming biopsy, planning surgery, evaluating the success of

treatment and detecting complications in the follow-up.

Conflict of interest None.
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