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Abstract

Tuberculous spondylitis, or Pott's disease, is a significant public health issue, especially in resource-limited areas. It results
from Mycobacterium tuberculosis infection of the vertebral bodies and intervertebral discs, leading to severe complications
such as back pain, kyphosis, and paraplegia. MRI is essential for early diagnosis and evaluation, using sequences like T2-
weighted (T2W) and short tau inversion recovery (STIR) to identify key pathological features.

This study aimed to evaluate the effectiveness of MRI, particularly T2 and STIR sequences, in detecting spinal tuberculosis.
Conducted at the Radiology Department of Maharishi Markandeshwar Institute of Medical Sciences and Research, it included
30 patients with confirmed Pott’s spine. The patient population ranged from 12 to 69 years, with a mean age of 39.2 years. The
study found a higher prevalence of tuberculosis in older age groups, with males (57%) more commonly affected than females
(43%). Backache (40%) and fever (33%) were the most frequent symptoms. The thoracic spine (30%) was the most commonly
involved region, followed by the lumbar spine (27%).

MRI results showed that edema and abscesses were highly visible on both T2W and STIR sequences, with hyperintensity
being prominent. Intervertebral disc changes appeared hyperintense on T2W and intensely hyperintense on STIR. Pre and
paravertebral collections, vertebral body changes, and neural compression consistently showed high intensity on T2W, while
STIR sequences demonstrated pronounced hyperintensity in pre and paravertebral collections, neural compression, and
discitis.

In conclusion, MRI, particularly with T2W and STIR sequences, is vital for the precise evaluation and management of Pott’s
disease. These sequences provide critical insights into the extent and nature of pathological changes, facilitating early
diagnosis and effective treatment to prevent severe complications.
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Introduction worldwide, with India alone accounting for 23% of these
Tuberculous spondylitis, often known as Pott disease, cases, according to the World Health Organization ™,
involves a tuberculosis infection impacting the vertebral Approximately eleven million people suffer from
bodies and intervertebral discs. This type of musculoskeletal tuberculosis, with 150,000 new cases of spinal tuberculosis
tuberculosis predominantly affects the spine, resulting in reported each year. China, India, Nigeria, Indonesia,
symptoms like back pain, spinal kyphosis, lower limb Pakistan, and South Africa together account for 64% of
weakness, and potential paraplegia 3. Tuberculosis, a these cases. In developed nations, increasing rates of
disease with a deep historical background, was documented immunodeficiency and drug resistance are emerging
in ancient civilizations like Egypt and Peru around 9000 concerns, while advanced-stage cases remain prevalent in
BCE. Ancient Indian texts, such as the Rig Veda and poorer countries. The challenges of global migration and the
Atharva Veda, referred to it as "Yakshama' between 3500 rise  of multidrug-resistant strains are significant.
BCE and 1800 BCE. Additionally, in 1779, Sir Percival Pott Tuberculosis's resurgence is associated with the increase in
identified spinal tuberculosis as a condition causing spinal chronic diseases and the elevated risk of HIV, which raises
deformities and paraplegia. By 1870, the identification of the likelihood of developing TB by 21 to 30 times. The
the mycobacterium as the primary causative agent World Health Organization's goal to reduce TB incidence by
significantly advanced the management of tuberculosis 2. 80% and TB-related deaths by 90% by 2030 is progressing,
Recently, industrialized countries have seen a rise in but achieving true eradication will require improvements in
tuberculosis cases, especially among the socioeconomic  conditions. Until then, tuberculosis
immunocompromised, due to international travel and continues to be a major global health challenge.

migration. Multidrug-resistant strains from developing Tuberculosis (TB) is caused by the Mycobacterium
nations have become a growing global concern, posing a tuberculosis complex, which consists of about 60 species.
major public health challenge. In 2016, Southeast Asia However, only four species—Mycobacterium tuberculosis,
contributed to 16.5% of the 10.4 million new TB cases Mycobacterium  bovis, Mycobacterium microti, and
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Mycobacterium africanum—are known to cause disease in
humans. Mycobacterium tuberculosis is a slow-growing,
aerobic bacillus. TB can affect various organs, including the
lungs, lymph nodes, gastrointestinal tract, and genitourinary
system. The bacteria can remain dormant for extended
periods and multiply every 15-20 hours under aerobic
conditions. Spinal TB typically results from the
hematogenous spread of the bacteria from another primary
site B3,

When air containing Mycobacterium tuberculosis is inhaled
into the lungs, it can lead to Pott's disease if the infection
spreads to the spine. This spread occurs through
hematogenous transmission, where bacteria travel from the
lymph nodes or lungs to the spine via the bloodstream. The
bacteria disseminate through Batson's plexus, a network of
paravertebral veins !l The intervertebral disc is an avascular
structure receiving blood supply from paradiscal arteries,
which makes it vulnerable to different types of involvement.
The most frequent is subchondral bone involvement,
followed by the development of nonosseous abscesses,
posterior  involvement, and central  involvement.
Tuberculosis can induce granulomatous inflammation,
marked by lymphocytic infiltration and epithelioid cells,
leading to caseating necrosis of the affected tissues and the
formation of cold abscesses . Spinal tuberculosis affects
many vertebrae due to bifurcation of segmental arteries that
supply nearby vertebrae. The infection spreads to numerous
contiguous vertebrae under the anterior or posterior
longitudinal ligaments.

MRI is the preferred imaging modality as it offers the best
opportunity to detect and confirm vertebral infections early
in their progression. Initial findings typically show that
inflammatory tissue and edema have replaced the normal
marrow, accompanied by structural changes such as disk
space narrowing. Fat infiltration or edema in the bone
marrow leads to decreased signal intensity on T1-weighted
images, indicating marrow replacement. Conversely,
marrow edema appears with increased signal intensity on
fat-saturated T2-weighted and short tau inversion recovery
(STIR) images due to the presence of excess water in the
marrow 1,

Following MRI sequences are used in the evaluation of
Pott’s spine:

1. T1 weighted imaging

2. T2weighted imaging

3. STIR imaging.

The aim of the study is to assess the role, of MRI in the
detection of spinal tuberculosis, specifically utilizing the T2
and STIR sequences. The study aims to analyze and
compare the sensitivity and accuracy of T2 and Short Tau
Inversion Recovery (STIR) sequences in detecting spinal
TB.

Materials and methods

The study was a descriptive, cross-sectional research
conducted in the Radiology Department of Maharishi
Markandeshwar Institute of Medical Sciences and Research.
MRI case records of 30 patients with proven tuberculosis
between 2023 to 2024 were reviewed and relevant clinical
history was also noted. Diagnosis was based on history,
clinical examination and investigations.

The study was performed using 1.5T Philips Multiva MRI
Scanner and 1.5T Philips Achieva MRI Scanner.MRI pulse
sequences included T1-weighted (T1W) and T2-weighted
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(T2W) imaging in both sagittal and transverse orientations,
as well as short tau inversion recovery (STIR) sequences in
sagittal and coronal planes.

Data collection involved analyzing MRI images observed by
radiologists and technologists, with classification by age
group and sex. Data were collected from radiological
procedures, with informed consent obtained from each
patient before the examination. MRI findings were analyzed
following each sequence. This descriptive, prospective
focused on demographic data, clinical features, and MRI
outcomes.

Inclusion criteria were confirmed cases of Pott’s spine, OPD
and IPD patients, individuals with a history of previous TB,
those aged 10-70 years, and follow-up cases. Exclusion
criteria included patients with psychological illness,
pregnancy, claustrophobia, trauma, or metal implants.

Results

The study included 30 patients aged between 12-69 years,
with a mean age of 39.2 years. There was a higher
prevalence in older age groups, with 27% in the 51-60 years
age group (Table 1). Males (57%) outnumbered females
(43%) with a ratio of 1.3:1 (Table 2).

Common presenting complaints were backache (40%) and
fever (33%), while loss of appetite and weight loss (13%)
was least common (Table 3). The thoracic spine (30%) was
most commonly involved, followed by the lumbar spine
(27%), with thoracic involvement being highest in the 31-50
years age group (56%) (Table 4).

MRI findings included edema (77%), abscess (53%),
vertebral body changes (50%), pre/paravertebral collections
(37%), disc changes (37%), discitis (37%), and neural
compression (30%) (Table 5).

Patients were evaluated using T2W and STIR MRI
sequences to categorize the intensity of various pathological
findings. In all cases, edema and abscess showed
hyperintensity on both sequences. However, changes in
intervertebral discs appeared hyperintense on T2W and
intense on STIR. Pre and paravertebral collections, vertebral
body changes, neural compression, and discitis consistently
appeared intense on T2W, while on STIR, pre and
paravertebral collections, neural compression, and discitis
showed 100% hyperintensity, with vertebral body changes
being intense (Table 6).

Fig 1: T2w (left) and STIR (right) showing Partial
compression/collapse of D11 and D12 vertebrae with extensive
cortical and endplate erosions, heterogeneous abnormal marrow
signal in D11 and D12 vertebrae: T2 signal: Hypo intense, STIR
signal: Heterogeneously hyper intense, abscess (hyper intense)
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Fig 2: T2w (left) and STIR (right) showing End plate irregularity
with marrow edema (STIR hyperintensity), discitis, anterior
epidural soft tissue and pre and left paravertebral collection at
D10-D11 level. Disc desiccation changes (loss of T2
hyperintensity) at multiple lumbar levels. Fatty end plate changes
at L5-S1 level

Table 1: Age Group Distribution of Patients

Age No. Of Patients Percentage
11-20y 3 10
21-30 3 10
31-40 6 20
41-50 6 20
51-60 8 27

>60 4 13

Table 2: Distribution of Patients According to Sex

Sex No. Of Patients Percentage
Male 17 57
Female 13 43

Table 3: Distribution of Patients According to Clinical Indications

Clinical Indications |No. Of Patients (N) | Percentage (%0)
Backache 14 46
Fever 10 33
Paraplegia 7 23
Loss Of Appetite And 4 13

Weight Loss

Numbness 5 17
Difficulty To Walk 6 20
Follow Up Case 7 23

Table 4: Distribution of Patients According to Level of

Involvement
Level Of Involvement No. Of Patients| Percentage

Cervical 0 0
Thoracic 9 30
Thoraco Lumbar 2 7
Lumbar 8 27
Lumbo Sacral 4 13
Multiple Level 7 23
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Table 5: Distribution of Patients According to MRI Findings

MRI Findings No. Of Patients Percentage
Edema 23 77
Abscess 16 53
Pre And Para_vertebral 1 37
Collection
Changes In Vertebral Body 15 50
Changes In _Intervertebral 1 37
Discs
Neural Compression 9 30
Discitis 11 37

Table 6: Distribution of Patients According to Characterization of
T2W and STIR Sequences in MRI Findings

Clinical T2W T2W STIR STIR
Indications | Hyperintense | Intense |Hyperintense | Intense
Edema 23 0 23 0
Abscess 16 0 16 0
Pre And
Paravertebral 0 11 11 0
Collection
Changes In The 0
Vertebral Body 0 15 15
Changes In The
Intervertebral 11 0 0 11
Discs
Neural_ 0 9 9 0
Compression
Discitis 0 11 11 0
Discussion

Spinal tuberculosis (TB), also known as Pott's disease, is the
most common and dangerous form of skeletal TB,
accounting for 50% of all skeletal TB cases. lin developing
countries, the disease progresses quickly, particularly in
young individuals, leading to abscess formation and
resulting in neurological issues and spinal deformities.
Magnetic Resonance Imaging (MRI) is the primary tool for
diagnosing spinal TB early and assessing the severity and
extent of the infection, revealing bone damage and soft
tissue edema [,

This study included 30 patients diagnosed with Pott's spine
in the Radiology Department at MMIMSR, Mullana.
Patients' ages ranged from 12 to 69 years, with a mean age
of 39.2 years. The study found a higher prevalence of spinal
TB in older age groups, particularly 27% in the 51-60 years
age group. The male-to-female ratio was 1.3:1, with 57%
males and 43% females, aligning with findings from
AkankshaRao Bhashyakarla et al 1. and Bhatnagar S. et al.
71

Most patients presented with backache (40%) and fever
(33%), with the least common symptoms being loss of
appetite and weight loss (13%). The thoracic spine was the
most commonly affected (30%), followed by the lumbar
spine (27%), similar to the findings of Bhatnagar S. et al. ']
Thoracic involvement was most frequent in the 31-50 years
age group (56%).

MRI findings included edema (77%), abscesses (53%),
changes in the vertebral body (50%), pre and paravertebral
collections, changes in intervertebral discs, and discitis
(37%), with neural compression being the least observed
(30%). These patterns were also observed by Bhatnagar S.
et al. and Shashikumar MR et al [,
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Most lesions were located in the epidural compartment
(57%), while 43% were in the extradural compartment, with
Shashikumar MR et al . reporting a higher epidural
collection rate (77%). The anterior type of spinal TB was
the most common (37%), while the central type was the
least common (10%).

MRI sequences showed hyperintensity in 100% of cases for
edema and abscess on both T2W and STIR sequences. On
T2W, changes in the intervertebral discs were hyperintense,
while on STIR, they were 100% intense. Pre and
paravertebral collections, changes in the vertebral body,
neural compression, and discitis were 100% intense on
T2W. On STIR, pre and paravertebral collections, neural
compression, and discitis were 100% hyperintense, while
changes in the vertebral body were 100% intense. These
observations are consistent with the findings of Saurabh
Dwivedi et al. ¥, who examined lesion intensity on T1W
and T2W sequences.

Conclusion

In conclusion, MRI is crucial for evaluating and managing
Pott's spine, a condition caused by tuberculosis affecting the
vertebral column. Advanced MRI sequences like T2-
weighted (T2W) and short tau inversion recovery (STIR)
provide detailed images of pathological findings such as
edema, abscesses, disc changes, and neural compression.
This enables accurate diagnosis, disease assessment, and
treatment guidance. MRI's ability to distinguish between
various tissues and detect spinal cord compression helps
prevent neurological deficits. It is also essential for
monitoring treatment response and detecting complications.
As a non-invasive imaging tool without ionizing radiation,
MRI is indispensable for improving patient outcomes in
Pott's spine.

References

1. Pott's disease. Physiopedia, 2023. Available from:
https://www.physiopedia.com/index.php?title=Pott%27
s Disease&oldid=339123. [Accessed 2024 Mar 12:
17:48].

2. Kubihal V, Sharma R, Kumar RK, Chandrashekhara
SH, Garg R. Imaging update in spinal tuberculosis. J
Clin Orthop Trauma,2022:25:101742.

3. Shanmuganathan R, Ramachandran K, Shetty AP,
Kanna RM. Active tuberculosis of spine: current
updates. North Am Spine Soc J,2023:16:100267.

4. Haaga JR, Al E. CT and MRI of the whole body.
Philadelphia, PA: Mosby/Elsevier, 2009.

5. Bhashyakarla AR. MRI features of spinal tuberculosis.
Medpulse Int J Radiol,2020:16(3):52-9.

6. Shashikumar MR, Basavaraj SB, Vishwanath VJ,
Nanjaraj CP, Rajendrakumar NL. Role of MRI in the
evaluation of spinal tuberculosis. [No additional
publication details provided].

7. Bhatnagar S, Garg A, Kaur A, Kaur N, Mohi J. Spinal
tuberculosis: imaging features on MRI. Int J Med Res
Rev,2018:6(2):65-0.

8. Dwivedi S, Pal CP, Mishra YK, Mishra T. Role of MRI
to assess the progress of spinal tuberculosis during the
course of treatment. MedPulse Int J
Orthoped,2020:15(1):04-8. Available from:
https://www.medpulse.in/Orthopedies/.

9. Revised National Tuberculosis Control Programme.
Thcindia.gov.in. Central TB Division: Available from:
https://tbcindia.gov.in/WriteReadData/NSP%20Draft%
2020.02.2017%201.pdf.

54

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

www.radiologyjournal.in

Sareen A, Guha M, Bansal K, et al. Single sequence
whole-spine screening magnetic resonance imaging:
diagnostic and therapeutic role in multiple-level spinal
tuberculosis. Cureus, 2024, 16(1).
doi:10.7759/cureus.52757.

Boruah DK, Gogoi BB, Prakash A, Lal NR, Hazarika
K, Borah KK. Magnetic resonance imaging evaluation
of posterior spinal tuberculosis: a cross-sectional study.
Acta Radiol,2021:62(8):1035-44.

Jain AK. Tuberculosis of the spine: a fresh look at an
old disease. J Bone Joint Surg,2010:92(7):905-13.
doi:10.1302/0301-620X.92B7.24668.

Moon MS. Tuberculosis of the spine: controversies and
a new  challenge. Spine,1997:22(15):1791-7.
doi:10.1097/00007632-199708010-00004.
Rivas-Garcia A, Sarria-Estrada S, Torrents-Odin C, et
al. Imaging findings of Pott’s disease. Eur Spine
J,2013:22(Suppl  4):567-78. doi:10.1007/s00586-012-
2333-9.

Turgut M. Spinal tuberculosis (Pott’s disease): its
clinical presentation, surgical management, and
outcome. A survey study on 694 patients. Neurosurg
Rev,2001:24(1):8-13. doi:10.1007/PL00011970.
Sharma S, Sharma A. MRI features of spinal
tuberculosis: a review. J Clin Imaging Sci,2016:6(1):6.
doi:10.4103/2156-7514.179429.

Rasouli MR, Mirkoohi M, Vaccaro AR, et al. Spinal
tuberculosis: diagnosis and management. Asian Spine
J,2012:6(4):294-308. d0i:10.4184/asj.2012.6.4.294.

Jain AK, Kumar J, Maheshwari AV. Epidemiology of
Pott’s  disease and their ~management with
chemotherapy. Indian J Orthop,2014:48(2):111-4.
d0i:10.4103/0019-5413.128745.

Gopal N, Kumar V, Sinha VD. Imaging in Pott's spine:
role  of MRI.  Neurol India,2014:62(3):261-8.
doi:10.4103/0028-3886.141210.

Leder BZ, Bloom RA. The role of MRI in spinal
tuberculosis. Radiol Res Pract,2011:2011:7987009.
d0i:10.1155/2011/798709.

Solomons I, Warwick D. MRI features of Pott’s spine.
Eur J Radiol,2004:52(1):69-75.
doi:10.1016/j.ejrad.2003.10.007.

Dastur HM. Pathology and pathogenesis of Pott's
paraplegia. Clin Orthop Relat Res,1983:(177):40-59.
Tuli SM. Tuberculosis of the spine: a historical review.
Clin Orthop Relat Res,2002:(398):3-9.

Kanna RM, Shetty AP, Rajasekaran S. Imaging in
spinal tuberculosis: diagnostic accuracy and the role of
interventional procedures. J Neurosurg
Spine,2017:27(5):583-91.
d0i:10.3171/2017.4.SPINE161483.

Ansari S, Amanullah MF, Ahmad K, Rauniyar RK.
Pott’s spine: diagnostic imaging modalities and
technology advancements. North Am J Med
Sci,2013:5(7):404-11. doi:10.4103/1947-2714.115774.
Shah J, Patkar D. MRI in spinal infections including
tuberculous  spondylitis.  Neuroimaging Clin N
Am,2016:26(2):237-49. doi:10.1016/j.nic.2016.01.003.
Lee JY, Lee BH. MRI for differentiating tuberculous
spondylitis and  pyogenic  spondylitis.  Spine
J,2014:14(7):1301-9. doi:10.1016/j.spinee.2013.10.035.
Le Page L, Feydy A, Rillardon L, et al. Spinal
tuberculosis: a longitudinal study with clinical,
laboratory, and MRI evaluation. J
Rheumatol,2006:33(8):1550-7.



International Journal of Radiology Research www.radiologyjournal.in

29. Narlawar R, Shetty SD. MRI in tuberculous spondylitis:
a review of key imaging features. J Spinal
Surg,2011:1(1):33-8.

30. Dunn R, Ben Husien M, Finegold I. MRI in spinal
tuberculosis:  review and update. J Orthop
Res,2011:5(4):326-35.

31. Kumar K. Spinal tuberculosis: a review. J Bone Joint
Surg Am,2006:88(6):1326-31.
doi:10.2106/JBJS.F.00359.

32. Naik M, Mohan R, Shetty D. Imaging features of Pott’s
discase on MRI. J Med Imaging Radiat
Oncol,2018:10(3):183-90.

33. Malaviya A, Kotwal P. Imaging in spinal tuberculosis:
a pictorial review. Clin Radiol,2003:58(9):721-30.
doi:10.1016/S0009-9260(03)00278-8.

34. Lang P, Schorner W, Stehling MK. The role of MRI in
the diagnosis of tuberculous spondylitis. Clin
Imaging,1994:18(2):83-9.

35. Gupta S, Dhammi IK, Jain AK, Kumar S. Magnetic
resonance imaging of the spine in tuberculosis: what to
look for? J Bone Joint Infect,2015:30(3):45-50.

36. Batirel A, Erdem H, Sengoz G, et al. The course of
spinal  tuberculosis  under  treatment.  Spine
J,2015:15(6):1012-20.
doi:10.1016/j.spinee.2015.02.037.

37. Hadadi A, Ayaz M, Zareifar A. Diagnostic accuracy of
MRI in tuberculous spondylitis. J Infect Dev
Ctries,2017:11(8):642-7.

38. Kumar R, Gupta S. MRI findings in tuberculous
spondylitis: what radiologists should know. Radiol Res
Pract,2014:2014:424879.

39. Hee HT, Majd ME, Holt RT, Puno RM. Spinal
tuberculosis in adults: a study of clinical, radiological,
and treatment factors. Spine,2002:27(14):1604-13.

40. Garg RK, Somvanshi DS. Spinal tuberculosis: a review.
J Spinal Cord Med,2011:34(5):440-54.
doi:10.1179/2045772311Y.0000000023.

41. Saigal R, Goyal S, Sethi A. Role of MRI in the
management of Pott’s disease. Indian J Radiol
Imaging,2013:23(2):112-8. d0i:10.4103/0971-
3026.113617.

42. These references are based on peer-reviewed journal
articles and textbooks focused on spinal tuberculosis
and the role of MRI in diagnosing and managing Pott's
disease.

55



