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ABSTRACT
Background: Spinal tuberculosis (TB), also known as Pott's spine, is the most common form of skeletal
tuberculosis and accounts for nearly 50% of all cases of musculoskeletal TB. It remains a major public health
concern in developing countries, particularly in India, China, Pakistan etc. where tuberculosis continues to have
a high prevalence. The disease primarily affects the thoracic and lumbar vertebrae and may lead to vertebral
destruction, spinal deformity and neurological complications if not diagnosed and treated early. Conventional
imaging modalities such as plain radiography and computed tomography have limitations in identifying early
marrow changes and soft tissue involvement. Magnetic resonance imaging (MRI) has emerged as the most
sensitive imaging technique for early diagnosis, disease staging, and detection of epidural abscesses.
Aim: The aim of this study is to evaluate the role of MRI in the diagnosis and staging of Pott's spine through a
systematic review of available literature. The objectives included assessing MRI's effectiveness in detecting
vertebral involvement, disc changes, paravertebral and epidural abscesses, and spinal cord compression.
Material And Methods: A systematic review was conducted using electronic databases such as PubMed, Google
Scholar, and Science Direct. Studies published in English between 2010 and 2025 were included. A total of 65
articles were selected based on predefined inclusion and exclusion criteria. Studies focusing on MRI findings, and
staging of spinal tuberculosis were analyzed, while duplicate and irrelevant studies were excluded.
Result: 30 articles were included with a total 1869 patients included in the analysis; males (53.6%) were slightly
more affected than females (46.4%). Most patients were in the 21-40-year age group. The most frequently
reported clinical symptoms were back pain (54.2%), followed by fever (38.0%) and weight loss (26.1%).
Neurological deficits were relatively uncommon and were observed in only 11.4% of patients. MRI findings
showed that intervertebral disc involvement (53.5%) and vertebral body destruction (47.3%) were the most
common radiological features. Paravertebral abscess was detected in 43.0% of patients, epidural abscess in 41.7%,
and spinal cord compression in 38.2% of cases. Additionally, MRI proved to be highly useful in determining the
extent of the disease and detecting early neurological involvement.
Conclusion: The findings of this systematic review indicate that MRI is a highly effective imaging modality for
the early diagnosis and staging of Pott's spine. MRI provides detailed visualization of both bone and soft-tissue
structures, making it essential for evaluating disease severity and guiding clinical management.
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Pott’s spine, also known as spinal tuberculosis, is a
form of tuberculosis caused by Mycobacterium
tuberculosis that primarily involves the vertebral
column. It commonly spreads hematogenously from a
primary focus, usually the lungs, and may lead to
severe complications such as vertebral destruction,
spinal deformity, and neurological deficits, including
Pott’s  paraplegia.[1] A defining feature is
intervertebral disc involvement due to shared vascular
supply, contributing to disease progression. Advanced
stages are characterized by anterior vertebral body
destruction and spinal instability. [15]

Spinal tuberculosis is a chronic granulomatous
infection and remains a major global health
concern.[1],[19] Although pulmonary tuberculosis is
more common, spinal involvement occurs through
blood or lymphatic spread, often via Batson’s venous
plexus.[15]The disease typically begins in the anterior
vertebral body and may extend to adjacent discs,
especially in children due to richer vascularity.[15]
Early diagnosis is challenging because symptoms are
often mild and nonspecific, leading to delayed
detection until complications such as kyphosis,
vertebral ~ collapse, or neurological deficits
appear.[4],[5]

It accounts for approximately 1-2% of all tuberculosis
cases and nearly 40-50% of musculoskeletal
tuberculosis.[3],[5],[ 18] The lower thoracic and upper
lumbar regions are most frequently affected. The
disease burden is higher in developing countries and is
associated with factors such as malnutrition,
overcrowding, and limited healthcare access, as well

as comorbidities like HIV, diabetes, and
immunosuppression.
Spinal tuberculosis results from hematogenous

dissemination of bacilli, which lodge in the vascular
cancellous bone near vertebral endplates.[1],[4] The
immune response leads to granuloma formation with
caseous necrosis, causing progressive vertebral
destruction and possible spread to adjacent
structures.[4],[15] Pathologically, the disease presents
in four patterns: paradiscal, central, anterior, and
posterior types, each differing in the site and extent of
involvement.[6] Disease progression may result in
abscess formation, kyphotic deformity, and spinal cord
compression.

Clinically, patients most commonly present with
persistent back pain, stiffness, and paraspinal muscle
spasm.[11] As the disease advances, cold abscess
formation, spinal deformity, and neurological deficits
may develop.[6],[15] Constitutional symptoms such
as fever, weight loss, and fatigue are present in a subset

of patients.>' The condition often progresses slowly,
leading to delayed diagnosis, with many patients
presenting only after complications occur.[5]

Imaging plays a crucial role in diagnosis. Plain
radiography is often the initial investigation but lacks
sensitivity in early stages.[6] Computed tomography
(CT) provides better visualization of bony destruction
but is limited in evaluating soft tissues and neural
involvement.[7] Magnetic Resonance Imaging (MRI)
is the most sensitive modality for early detection,
allowing visualization of marrow edema, disc
involvement,  abscesses, and  spinal  cord
compression.[8],[11] MRI also aids in differentiating
spinal tuberculosis from other pathologies and in
monitoring treatment response.|8]

MRI findings typically show hypointense signals on
T1-weighted images and hyperintense signals on T2-
weighted and STIR sequences, with rim-enhancing
abscesses after contrast administration.[18] It also
enables assessment of disease extent, including
vertebral involvement, epidural extension, and neural
compression.[12]

MRI is highly valuable in staging spinal tuberculosis
into pre-destructive, early destructive, advanced
destructive, and neurological stages based on disease
severity and extent. Accurate staging is essential for
treatment planning and preventing complications such
as deformity and irreversible neurological damage.
Early diagnosis and precise staging are critical in
reducing  morbidity  associated  with  spinal
tuberculosis. MRI plays a key role in detecting early
disease changes before they become apparent on
conventional imaging, thereby guiding timely medical
or surgical management. Standardized imaging criteria
also improve research consistency and clinical
outcome assessment.

Despite multiple studies on MRI in spinal tuberculosis,
variability exists in reported findings and staging
approaches. Therefore, this systematic review aims to
consolidate existing evidence on the diagnostic and
staging role of MRI in Pott’s spine and to highlight its
clinical significance in guiding effective management
strategies.

METHOD AND ANALYSIS:

This systematic study was conducted as a literature
review. The analysis involved searching multiple
established databases, including PubMed, Google
Scholar, and ScienceDirect. Only original articles
published in English were considered for inclusion.
After applying predefined inclusion and exclusion
criteria and following the PRISMA guidelines, 65
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studies were initially screened, and 30 studies were
ultimately included in the final analysis.

Identification of studies via databases and registers

Irrelevant or duplicate studies
were excluded before screening

An initial search of electronic
databases and other sources a
total of ( n=120) were identified

}

"
Records scre&md Records not retrieved for the
(n=65) | final analysis (n=35)

Duplicate records removed
(n =55)

Identification

)

g‘ Records incluged in the ROL
5 after screening (n=65)
2
@ Records excluded before final
Records asse$sed for eligibility analysis (n=35)
L 5 )
(n=65) Not relevant to the topic

(n=20)

Not focusing on MR findings
(n=15)

Studies included in quantitative
synthesis, final analysis (n=30)

[ Included ] [

DATA COLLECTION AND ANALYSIS

» The data obtained from the selected studies
were carefully organized into structured
tables to make comparison and interpretation
easier.

» Important details from each study, such as
sample size, age distribution, gender, and key
MRI findings, were systematically extracted.

» Special attention was given to major MRI
features, including  vertebral  body
destruction, intervertebral disc involvement,
paraspinal abscess, epidural extension, and
spinal cord compression.

» The occurrence of these findings was
calculated and expressed in percentages (%)
to identify the most common patterns
observed across studies.

» A formal meta-analysis was not performed,
and the data were instead analyzed using a
descriptive (qualitative) approach.

» The final results were presented using tables
and graphical representations to improve
clarity and make the findings easier to
understand.

RESULT

DEMOGRAPHIC DATA

A comprehensive search of electronic databases
identified relevant studies published between 2010 and
2025 globally. After applying the inclusion and
exclusion criteria and following the PRISMA
guideline, 65 articles were screened, and 30 articles
were included in the final analysis

Table 5.1 Study Characteristics

Author | Y | Journ | Cou | Sa | Ag | Ge
ea al ntry | mp | e | nde
r le | Ra r
Siz | ng | (M/
e e F)
Tabass | 20 Pak Paki | 140 | 15- | 57/
umSet | 16 | Journa | stan 40 | 83
al. 1 of
medic
al
scienc
es
Sinen T | 20 | ANS Sau | 30 | 30- | 17/
et al. 14 | annals di 49 13
of
Saudi
medic
al
Rivas- | 20 | EUR | Spai | 48 | 18- | 23/
Garcia | 15| Spine n 53 | 25
et al. Journa
|
Alviet | 20 | Intern | Paki | 119 | 18- | 52/
al. 14 | ational | stan 70 | 67
Archiv
es of
med.
Kumar | 20 Int. Indi | 50 | 31- | 30/
Setal. | 25 | Journa a 40 | 20
1 of
Life
Scienc
es
k 20 | Medic | Indi | 80 | 21- | 55/
Maurya | 16 al a 40 | 25
et al. journa
1 of
armed
forces
Gehlot | 20 | J.Clin | Indi | 70 | 21- | 39/
PSet 12 & a 50 | 31
al. Diagn
Resear
ch
Bhatna | 20 Int. Indi | 28 | 13- | 15/
gar Set | 18 | Journa a 70 | 13
al. 1 of
Med.
Resear
ch
Shashik | 20 Int. Indi | 40 | 31- | 26/
umar 15 | Journa a 40 14
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AK 20 Int. Indi | 49 | 13- 20/ Radiol
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Resear Gender Distribution of Patients
ch and e
review
Turama | 20 | Intern | Indi | 30 | 20- | 17/
ri RUet | 18 | ational a 80 | 13
al. journa T3
lof Femate
conte
mpora Table 5.2 Patients Demographics of MRI findings
ry Verte Inter- | Par . )
med. verte a- | Epi | Spinal
bral
Surg. Bod bral | vert | dur | Cord
and Author Y | Dises | ebra | al Comp
Destr .
. . Invol 1 Abs | ressio
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. veme | Abs | cess n
Dwivedi | 20 | Journa | Indi | 49 | 21-| 29/ n nt cess
S et al. 20 1 Of a 60 20 Tabass
orthop um S et 102 138 29 128 125
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d .
an SinenT 0 | 10 | 6 | 3| -
muscu et al.
lar Rivas-
system Garcia 17 13 13 16 -
Rao |20 | Journa | Indi | 57 | 20- | 28/ etal.
DVRet | 20 | 1of a 80 | 29 Alvi et 20 21 14 53 76
al. Evid. K al.
Based el | 4 40 | 35 | 30 | 15
med. -
Maury
Health aKet | 80 | 76 | 77 | 50 | 12
.c al.
Gehlot
A total of 30 studies encompassing 1,869 patients were PSet 19 65 69 58 7
included in this analysis. Among these participants, al.
1,002 (approximately 53.6%) were male and 869 Bhatna
(46.4%) were female, indicating a slight male ga;lS et 25 23 22 14 1
predominance. The included studies spanned a wide Shasilik
age range, with the youngest patient being 8 years old umar
: 7 34 23 31 -
and the oldest 81 years. The studies were conducted MR et
across multiple countries, including India, Pakistan, al.
Nepal, Saudi Arabia, Spain, Morocco, Malaysia, Khan et 128 13 ) ) 201
Indonesia, Sudan, and Dhaka. The sample sizes of al.
individual studies varied considerably, ranging from 5 Sharma
. . . 70 59 66 61 6
to 305 participants. Overall, this pooled data provides B et al.
a comprehensive overview of demographic Benzag
characteristics, highlighting the predominance of male mout M - - - - -
patients and the broad spectrum of ages affected. et al.
Figure 1- Gender distribution of patients included Ansari
18 25 24 - 26
in the systematic review, showing slight male Setal.
predominance. Khaleq
uzzama 37 - 34 - 9
n et al.
AK
Jain et - - - - -
al.
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Figure 2- Distribution of MRI findings among
patients with spinal tuberculosis, showing disc
involvement as the most common feature.
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Figure 3- Comparison between MRI-detected
spinal cord compression and clinically evident
neurological deficits, highlighting MRI’s higher
sensitivity.

MRI Detection vs Clinical Neurological Deficits

Percentage (%)

MRI Cord Compression Clinical Neuro Deficit

Comparison

Table 5.3 MRI findings of patients among the
articles (n=1869)

MRI Percentage
S. No. Findings Frequency %
Intervertebral
1 discs 1001 53.50%
involvement
Vertebral
2 Body 885 47.30%
destruction
3 Paravertebral 804 43.00%
abscess
Epidural 0
4 Abscess 7 o
5 Spinal  cord 714 38.20%
compression

Figure 4 Bar graph showing the MRI findings of
patients among the included articles.

MRI findings of patients (n=1869)
1200
1000
779

885
804
800 714
600
400
200
3.50% 7.30% 3.00% 1.70% 8.20%
0

1001

Number of patients

Intervertebral | Vertebral Body | Paravertebral Epidural Spinal cord
discs destruction abscess Abscess compression
involvement
1 2 3 4 5
MRl findings

Pooled analysis of 30 studies demonstrated that
intervertebral disc involvement was the most
frequently reported MRI finding, observed in 1,001
patients (53.5%). Vertebral body destruction was also
common, affecting 885 patients (47.3%). Paravertebral
abscesses were identified in 804 patients (43.0%),
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while epidural abscesses were noted in 779 patients
(41.7%). Spinal cord reflecting
neurological compromise, was reported in 714 patients
(38.2%). These findings indicate that disc pathology
and vertebral destruction are the predominant
radiological features of spinal tuberculosis, with

compression,

abscess formation and cord compression occurring in
a substantial proportion of cases, underscoring the risk
of severe complications if not promptly managed.
Table 5.4: Patient demographics data of Clinical
presentation

Sharon TAI
et al.

Wahid G et
al.

Barman M

et al. 14 10 4 5

Nandish A L

et al. 21 3 1 6

Sabeeha Gul
et al.

Reddy BP et

58 49 - 28
al.

Saxena S et

30 22 - -
al.

Ahmad f et

102 78 83 65
al.

Alsawi YA
et al.

Turamari
RU et al.

Dwivedi S et
al.

Rao DVR et
al.

31 25 9 19

Blz:c Fev Weig | Neurologi
Author Pai er ht cal
n Loss Deficits
Tabassum S 57 57 ) _
et al.

Sinen et al. 22 19 10 2

Rivas- _ ) ) ;
Garcia et al.

Alvi et al. 101 85 - -
Kumar etal. | 40 30 20 15
Maurya K et _ ) ) ;

al.
Gehlot P S et ) i ) )
al.
Bhatnagar S _ ) ) ;
et al.
Shashikuma
r MR et al. 30 125 ? )
Khan et al. 302 | 176 295 3
Sharma B et _ ) ) _
al.
Benzagmout 37 37 37 6
M et al.
Ansari S et 19 26 ) 26
al.
Khalequzza 27 18 ) 4
man et al.
A K Jain et 44 ) ) 14
al.
Alamgiret | o1 35 | 6 14
al.
Dahlan et al. 4 - - 2
Sivalingam ) i ) )
et al.

Figure 5- Clinical presentation of patients with
Pott’s spine, with back pain being the most
frequent symptom.

Clinical Presentation of Pott's Spine

Percentage (%)

Back Pain Fever Weight Loss Neuro Deficit

Table 5.5 Clinical Presentation of patients among
the studies (n=1869)

S. Clinical Frequency | Percentage

No. | Features

1 Back Pain 1013 54.2%

2 Fever 710 38.0%

3 Weight Loss 487 26.1%

4 Neurological 213 11.4%
Deficits
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Figure 6: Bar graph showing clinical features of
patients among the articles

Clinical presentation among the patients (n=1869)
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m1BackPain m2Fever m3WeightlLoss m 4 Neurological Deficits

The clinical features of Pott’s spine among the patients
included in the studies. The most common presenting
symptoms was back pain which was observed in
approximately 1013 patients (54.2%). The second
most frequent symptoms was fever, which were
documented in 710 patients (38.0%). Another clinical
symptom was weight loss which were reported in 487
patients (26.1%) among the studies. In addition, 213
patients (11.4%) were reported neurological deficits.
The neurological deficits occurs when the infection
leads to spinal cord compression due to vertebral
destruction, abscess formation etc.

Determination of Disease Extent

MRI proved to be highly effective in determining the
anatomical extent of the infection, often showing
multi-segmental involvement that is not apparent on
physical examination.

Bony and Disc Extent: The study found a near-equal
prevalence of Intervertebral Disc Involvement (53.5%)
and Vertebral Body Destruction (47.3%). MRI’s
ability to show the "paradiscal" spread (the infection
moving under the longitudinal ligaments to involve
multiple levels) is a key factor in defining the extent of
the disease.

Soft Tissue Extension: MRI successfully identified
the spread of infection into the surrounding tissues,
with Paravertebral Abscesses detected in (43.0%) of
the population. This allows for
measurement of the "cold abscess" volume.

an accurate

In Clinical Staging

Epidural Staging: MRI detected Epidural Abscesses
in (41.7%) of cases. This is the most crucial staging
element, as epidural involvement shifts the patient
from a "stable" stage to a "high-risk" stage requiring
urgent monitoring or surgery.

Neurological Staging (The Lead-Time Advantage):
Clinical Presentation: Only (11.4%) a of patients had
physical Neurological Deficits.

MRI Detection: (38.2%) of patients were found to have
Spinal Cord Compression.

Finding: This demonstrates that MRI is highly useful
in "up-staging" patients who appear clinically stable
but have significant internal cord compromise,
allowing for early medical intervention before
permanent paralysis occurs.

DISCUSSION

This systematic review was conducted to assess the
role of Magnetic Resonance Imaging (MRI) in
diagnosing and staging Pott’s spine by examining
studies published between 2010 and 2025. A total of
30 studies, including 1,869 patients, were analyzed.
The results highlight MRI as a highly sensitive
modality for the early detection and precise staging of
spinal tuberculosis.

Most patients in the reviewed studies were young to
middle-aged adults, particularly between 21 and 30
years, aligning with prior epidemiological data that
spinal TB often affects individuals in their
economically productive years. The gender
distribution showed a slight male predominance, with
1,002 males (58.6%) compared to 869 females
(46.4%), aligning with previous study by Ranjith
Kumar et al. [22] and Bhatnagar et al. [27]

Clinically, back pain (54.2%) was identified as the
most frequent presenting complaint, highlighting the
gradual and non-specific onset of spinal tuberculosis.
General systemic symptoms such as fever and weight
loss were also commonly reported, indicating the
infectious and systemic nature of the disease, these
findings are consistent with previous studies including
those by Shashikumar MR et al. [12] and Bhatnagar et
al. [27]

The MRI findings analyzed in this review revealed that
involvement of the intervertebral discs (53.5%) along
with destruction of the vertebral bodies (47.3%) were
the most commonly observed abnormalities, aligning
with the previous study by S Ansari et al.[14] &
Sangeeta Saxena et al.[33] These features are typical
of the classical paradiscal pattern, in which the
infection begins in the vertebral body and gradually
spreads to the adjacent disc and nearby vertebrae. This
pattern is widely recognized as a key imaging
characteristic of spinal tuberculosis and helps
distinguish it from other spinal disorders such as
degenerative changes or malignancies.

Beyond bone involvement, MRI also demonstrated a
strong capability in detecting soft tissue complications.
A significant number of patients showed the presence
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of paravertebral (43.0%) and epidural abscesses
(41.7%) reflecting the tendency of the infection to
spread into surrounding soft tissues. Identifying these
complications is important for accurate staging of the
disease and plays a major role in guiding treatment
decisions, as they can significantly affect patient
management, consistent with the similar observation
by Maurya et al. [33] & T Sinen et al. [21]

An important finding of this review is the difference
between imaging findings and clinical presentation in
cases of spinal cord involvement (38.2%). MRI was
able to detect spinal cord compression in many
patients, whereas only a smaller proportion exhibited
neurological symptoms. This highlights the high
sensitivity of MRI in identifying early or hidden neural
involvement before clinical signs become evident
consistent with previous study by khan et al. [28] Early
recognition of spinal cord compression is crucial, as it
enables timely intervention and reduces the risk of
permanent neurological damage.

Overall, this review confirms that MRI is
indispensable not only for diagnosing Pott’s spine but
also for assessing disease extent and detecting
complications that are critical for guiding treatment
and management strategies.

LIMITATION
This systematic review has several limitations. The
included  studies  demonstrated  considerable

heterogeneity in terms of design, sample size, and
methodology, which may have affected the
consistency of the results. Most studies were
retrospective or observational, increasing the risk of
bias. In addition, incomplete reporting of clinical and
MRI findings in some studies resulted in missing data
for certain variables. The wide variation in sample
sizes across studies may also limit the generalizability
of'the findings. Moreover, the inclusion of studies from
different geographical regions with diverse diagnostic
protocols and healthcare systems could have
influenced the overall outcomes. Finally, as this review
is based solely on previously published data, no
primary data collection was undertaken.

CONCLUSION

The review findings demonstrate that MRI is a highly
sensitive and reliable preferred imaging technique for
the early diagnosis of spinal tuberculosis. It is
particularly effective in detecting key radiological
features, including destruction of vertebral bodies,
involvement of intervertebral discs, and the presence
of paravertebral and epidural abscesses, and spinal

cord compression. Among these, vertebral body
destruction and disc involvement were the most
frequently reported abnormalities.

MRI also plays a vital role in identifying soft-tissue
extension and epidural involvement, which are critical
for assessing disease severity and staging. Notably,
MRI was able to detect spinal cord compression in
many patients before neurological deficits became
clinically apparent, underscoring its importance in the
early recognition of potential complications and in
guiding timely treatment.

Overall, these findings support MRI as the preferred
imaging modality for diagnosing spinal tuberculosis
and assessing the extent of disease and performing
clinical staging of Pott’s spine.
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