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Abstract

Background: Both x-ray and MRI play a pivotal role in the diagnosis of tuberculous spondylodiscitis.
However x-ray has disadvantages of not detecting cord changes and disc space changes however MRI
is an expensive modality of investigations. The purpose of this study is to correlate the plain radiograph
and MRI spine in evaluation spinal TB.

Methods and Materials: The present cross sectional study was conducted on patients with clinical
suspicion of spinal tuberculosis of who will be referred to radiology department for MRI. The imaging
was be done using Allengers Digital Radiography machine and SIEMENS 1.5 tesla MR scanner using
spine coil. Routine imaging sequences were done. Diagnosis was confirmed with clinical and
laboratory parameters. Initially AP and Lateral spine bucky radiograph will be taken in the 500mA X-
Ray machine. Then non contrast T1 weighted (T1W), T2 weighted (T2W) and short tau inversion
recovery (STIR) sequences in axial, sagittal and coronal planes of the involved spine were taken.
Result: In the present study, the subjects were categorized into three age groups with an interval of 10.
The above table gives data on distribution of study subjects based on their age. More subjects were
found in the age group of 31-40 years, i.e., 21 subjects (60%); followed by 10 subjects in the age group
of 41-50 years (28.57%); 4 subjects in the age group of 21-30 years (11.43%). Majority were males,
i.e., 23 (65.71%) followed by 12 females, (34.29%). Majority subjects were residing in rural areas, i.e.,
20 subjects (57.14%) followed by 15 subjects residing in urban areas (42.86%). Majority subjects were
experiencing symptoms for 6 to 10 months, i.e., 22 subjects (62.86%); followed by 8 subjects for < 6
months (22.86%) and finally 5 subjects experiencing symptoms for > 10 months (14.29%). The mean
calculated was 9.95+4.71

The frequency of paravertebral widening on plain radiography was 8 (22.85%) and that on MRI was 19
(54.29%). The difference in the percentage was 31.44.

The frequency of posterior element involvement on plain radiography was 6 (17.14%) and that on MRI
was 13 (37.14%). The difference in the percentage was 20.

The frequency of vertebral height reduction on plain radiography was 5 (14.28%) and that on MRI was
11 (31.42%). The difference in the percentage was 17.14.

The frequency of thecal sac compression, cord compression and cord changes were not found on plain
radiography. Their frequencies on MRI were 5 (14.28%). The difference in the percentage was 14.28.
Conclusion: MRI is a better and more informative imaging modality in evaluation of patients of Pott’s
spine, however, both X-rays and MRI have their own diagnostic importance, advantages and
disadvantages and both are complementary to each other for evaluation of tuberculosis of spine.
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Introduction

Tuberculosis (TB) is an infectious disease caused by various strains of mycobacteria usually
Mycobacterium tuberculosis I 2. It is more common in the Eastern hemisphere of the world.
In fact it is estimated that India alone has got one-fifth of the total world population of
tuberculous patients 2. Tuberculosis typically affects the lungs, but can also affect other
parts of the body El. Of all the patients suffering from tuberculosis, nearly 1-2% have
involvement of the skeletal system [ with spinal tuberculosis being the most common form
of skeletal tuberculosis, constituting about 50% of all cases 2.

Spinal tuberculosis is possibly one of the oldest demonstrated diseases of mankind, having
been documented in ancient Egyptian mummies > €. The first modern case of spinal
tuberculosis was described by Sir Percival Pott [ & was first to describe the spinal
tuberculosis in 1779, after whom the disease is commonly referred to as *“ Pott’s Spine”.
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Spinal TB occurs most commonly by haematogenous spread
from pulmonary tuberculosis but could be from extra
pulmonary site as well 9 |t usually involves the thoracic
and lumbar spine with thoracolumbar junction being the
most frequent site of involvement [, Other sites like
cervical region and sacrum being less common @ Four
radiological types of vertebral involvement have been
described: paradiscal, anterior, central, neural arch or
appendiceal [ 2 131 Out of these paradiscal type is the most
common.

In developing countries like India in which poverty,
malnutrition, presence of drug resistant strains combined
with increasing incidence of HIV infection aiding in the
disease spread and reactivation of dormant tuberculosis.

A multidisciplinary approach to tuberculous spondylitis is
essential for prompt assessment of the disease to ensure
timely management so as to prevent irreversible neurologic
sequelae and spinal deformity. Due to high disease burden
in countries like India, tissue biopsy is not usually
undertaken and the diagnosis can be confidently made on
imaging features and using therapeutic trail of anti-
tuberculous treatment 41, The diagnosis of spinal TB can be
challenging due to the non-specific constitutional
symptoms. Imaging plays an important role in the early
diagnosis and treatment decisions [*°],

Plain film radiography (PFR) is one of the first and the most
common imaging technique used to confirm the diagnosis of
spine tuberculosis by the radiologists in most clinical
settings and has been reported to have a diagnostic efficacy
of 91-99% [61, Conventional radiograph are the best initial
diagnostic test especially in rural places where advanced
cross sectional imaging modalities are not readily available.
However, the findings on plain radiograph is nonspecific
and the disease may not be apparent for up to 8 weeks and
more than 50% of the vertebra has to be destroyed before a
lesion can be evident [*7],

The best diagnostic modality in the present scenario for the
diagnosis of spinal tuberculosis is MRI. It is more sensitive
than radiography and more specific than CT in the diagnosis
and can also provide the diagnosis of Pott’s spine 4-6
months earlier than conventional methods, offering the
benefits of earlier detection and treatment [ 18 19, 20, 211
MRI with its high contrast resolution, multiplanar capacity,
ability to detect early marrow infiltration and ease of
assessment of extradural disease has become the established
optimal imaging technique.

The present study was conducted with the aim to describe
the radiological features of spinal TB on plain X-Rays and
Magnetic Resonance Imaging (MRI), to co-relate the
findings and evaluate the role of each modality in spinal TB.

Aim

The aim of present study was to compare and correlate the
imaging findings of tubercular spondylitis on plain
radiograph and MRI.

Materials and Methods

The present cross sectional study was conducted on patients
with clinical suspicion of spinal tuberculosis of who will be
referred to radiology department for MRI. The imaging was
be done using Allengers Digital Radiography machine and
SIEMENS 1.5 tesla MR scanner using spine coil. Routine
imaging sequences were done. Diagnosis was confirmed
with clinical and laboratory parameters. Initially AP and
Lateral spine bucky radiograph will be taken in the 500mA
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X-Ray machine. Then non contrast T1 weighted (T1W), T2
weighted (T2W) and short tau inversion recovery (STIR)
sequences in axial, sagittal and coronal planes of the
involved spine were taken.

Results

In the present study, the subjects were categorized into three
age groups with an interval of 10. The above table gives
data on distribution of study subjects based on their age.
More subjects were found in the age group of 31-40 years,
i.e., 21 subjects (60%); followed by 10 subjects in the age
group of 41-50 years (28.57%); 4 subjects in the age group
of 21-30 years (11.43%). Majority were males, i.e., 23
(65.71%) followed by 12 females, (34.29%). Majority
subjects were residing in rural areas, i.e., 20 subjects
(57.14%) followed by 15 subjects residing in urban areas
(42.86%). Majority subjects were experiencing symptoms
for 6 to 10 months, i.e., 22 subjects (62.86%); followed by 8
subjects for < 6 months (22.86%) and finally 5 subjects
experiencing symptoms for > 10 months (14.29%). The
mean calculated was 9.95+4.71

The frequency of paravertebral widening on plain
radiography was 8 (22.85%) and that on MRI was 19
(54.29%). The difference in the percentage was 31.44.

The frequency of posterior element involvement on plain
radiography was 6 (17.14%) and that on MRI was 13
(37.14%). The difference in the percentage was 20.

The frequency of vertebral height reduction on plain
radiography was 5 (14.28%) and that on MRI was 11
(31.42%). The difference in the percentage was 17.14.

The frequency of thecal sac compression, cord compression
and cord changes were not found on plain radiography.
Their frequencies on MRI were 5 (14.28%). The difference
in the percentage was 14.28.

Discussion

Percival Pott first described spine tuberculosis classically in
1778. Spine tuberculosis is the commonest form of skeletal
tuberculosis and constitutes about 50 percent of all cases of
tuberculosis of bones and joints. Tuberculosis spondylitis
now accounts for 6 percent of new extrapulmonary
tuberculous cases [?2. In developing countries, tuberculous
spondylitis is a disease of children, whereas in North
America and Europe it is most prevalent in middle-aged
adults. The disease is equally distributed between both sexes
(231, However, Dharmalingam (2004) showed that the mean
age of diagnosis of tuberculous spondylitis was 36.5 and
peak incidence is in the second decade of life (27.3%) [?4,
The majority of the lesions involved the thoracic spine
(30.3%), followed by the lumbar spine (27.2%). Skip
lesions was seen in 12.1% of cases. Concomitant
tuberculosis of the lung was 66.6% [°. The order of
frequency in Paus (1964) series of 141 cases has been
Lumbar (50), dorsal (35), dorsolumbar (25), lumbosacral
(22), cervicodorsal (8), sacral (1) and cervical (nil) 2,
Isolated solitary vertebral body tuberculosis is seen in only
1.69% of the total proven cases of spine tuberculosis 7],
However, Paraspinous abscesses are present in 55 percent to
95 percents of cases [2l. Tuberculosis can affect different
parts of vertebra. In a study where 122 cases were studied,
the lesion involved one location in 98 cases, two
localizations in 9 cases and multiple localizations in 15
cases. The localizations were: posterior arch (20 cases),
Centro somatic (10 cases), sub occipital (4 cases) and
subligamentous (2 cases).
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Neurological involvement was seen in 51.5% of patients (7],
MR imaging is the modality of choice for the detection,
staging, and differential diagnosis of inflammatory disorders
of the spine 281, It allows the correct diagnosis to be made in
all cases, demonstrating the pathological involvement of the
Para vertebral structures and into spinal canal earlier and
more accurately than CT and plain radiography 1. MRI
Imaging of spinal infections requires the use of a
combination of T1- weighted and T2-weighted or STIR
sequences. MRI scans invariably show loss of cortical
definition of the affected vertebrae. However, affected
vertebrae are often at least partially maintained in pyogenic
spondylitis. TAWI often shows infection spread beneath the
longitudinal ligaments to involve adjacent vertebral bodies.
The discs are sometimes relatively spared, particularly in
relationship to the degree of bone destruction 2%, Contrast
enhancement is useful and helps to define Para spinal and
epidural disease. The aim and objective of the present study
was to describe the radiological features of spinal TB on
plain X-Rays and Magnetic Resonance Imaging (MRI), to
co-relate the findings and evaluate the role of each modality
in spinal TB.

The results of our study were in co-relation with the past
studies conducted by Ansari S et al. [, Agrawal Vet al. 4,
Sai Kiran NAet al. [7],

Table 1: Study in correlation with age

Study by Majority age group (Percentage)

Ansari Setal. [

31-40 years (63%)

Agrawal V et al. [2

35-45 years (58%)

Sai Kiran NA et al. [7]

31-40 years (65%)

Present study

31-40 years (60%)

Gender

Majority were males, i.e., 65.71% followed by 34.29%

females.
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The results of our study were in co-relation with the past
studies conducted by Ansari S et al. M, Agrawal Vet al. 12,
Sai Kiran NAet al. ["],

Table 2: Study in correlation with gender

Study by

Majority gender (Percentage)

Ansari S etal. [ Males (75%)
Agrawal Vet al. [2 Males (68%)
Sai Kiran NAet al. [7] Males (71%)

Present study Males (65.71%)

Residence

Majority subjects were residing in rural areas, i.e., 57.14%
followed by 42.86% subjects residing in urban areas.

The results of our study were in co-relation with the past
studies conducted by Ansari S et al. M, Agrawal Vet al. 12,
Sai Kiran NAet al. ["],

Table 3: Study in correlation with region

Study by
Ansari S et al. [
Agrawal Vet al. [
Sai Kiran NAet al. [/
Present study

Majority gender (Percentage)
Rural areas (54%)
Rural areas (57%)
Rural areas (58%)
Rural areas (57.14%)

Duration of Symptoms

Majority subjects were experiencing symptoms for 6 to 10
months, i.e., 62.86% subjects; followed by 22.86% subjects
for < 6 months and finally 14.29% subjects experiencing
symptoms for > 10 months. The mean calculated was
9.95+4.71.

The results of our study were in co-relation with the past
studies conducted by Boachie-Adjei O et al. [, Schirmer P
et al. % Gautam MP et al. [,

Table 4: Study in relation with percentage

Duration of symptoms Study by (Percentage)
ymp Boachie-Adjei O et al. [ Schirmer P et al. [10] Gautam MP et al. [12 Present study
< 6 Months 26 26 25 22.86
6 — 10 Months 63 61 65 62.86
> 10 months 11 13 15 14.29
Conclusion and MRI have their own diagnostic importance, advantages

MRI is a better and more informative imaging modality in

evaluation of patients of Pott’s spine, however, both X-rays

Images

and disadvantages and both are complementary to each
other for evaluation of tuberculosis of spine.
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Fig 1: A sagittal T1 and T2 MR image of LS spine showing infective spondylodiscitis of L2-3 vertebra with pre and paravertebral collection,
bilateral, psoas abscess and Tubo ovarian Abscess features are suggestive of Potts Spine

_ b !
Fig 2: A sagittal T1 and T2 MR image of LS spine showing infective spondylodiscitis of T12-L1 vertebra with mild spinal canal stenosis
and prevertebral Abscess at T12-L1 level features suggestive of Potts Spine

Fig 3: A sagittal T1 and T2W MR image of LS spine showing infective spondylodiscitis of L4-5 vertebra with SEVERE spinal canal
Compression and pre and Retro vertebral Collection AT L4-5 and Presacral Region with Multiple Interconnecting Right Psoas Abscesses

~10 ~
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