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Abstract Background: In the era before the human immunodeficiency virus (HIV) pandemic, and in studies involving
immunocompetent adults, it has been observed that EPTB constituted about 15 to 20 per cent of all cases of TB Aims
and Objectives: To Study of various MRI findings in patients with extra-pulmonary tuberculosis at tertiary health care
centre. Methodology: This was a cross-sectional study was carried out in suspected EPTB from October 2013 to August
2015. The study was carried out prospectively in the Department of Radiodiagnosis of Sassoon General Hospital, Pune.
This study includes MRI and CT studies of 202 cases of patients with EPTB. All cases from Sassoon General Hospital,
Pune referred for MRI and CT who are clinically diagnosed to have extrapulmonary tuberculosis and with supporting
evidence from radiographs, USG or lab tests. Magnetic Resonance Imaging (MRI): Machine: 1.5 Tesla GE — Signa Hdxt
MRI machine was used for the study. Result: MRI findings in lymph nodal tuberculosis were Homogeneous
enhancement-13.4%, Peripherally enhancing (necrotic)-16.3%, Fibrocalcified-5.0%. MRI findings in pleural tuberculosis
Thickening -13.8%, Pleural effusion-16.3%Empyema-3.5%, Calcifications-2.5% MRI findings in hepatic tuberculosis
were Miliary type-2.5%, Nodular type in 2.0%. MRI findings inperitoneal tuberculosis were Ascites in 1.5%, Peritoneal
thickening with enhancement in 0.5%, Mesenteric thickening in 1.5% MRI findings of Ileocaecal tuberculosis Wall
thickening in 1%, Contrast enhancement in 1%,Active wall inflammation-0.5%, Fibrotic wall changes in 0.5%.MRI
findings in adrenal tuberculosis in Bilateral involvement -0.5%, Calcification in 0.5%. MRI findings in renal tuberculosis
Calyceal deformityl.5%, P.N. with cavitation, 1.5%, Pelvic stricture-1.0%, Cortical scar-1.5%Calcifications-1.0%, MRI
findings in ureteric tuberculosis Dilatation with mural thickening in 0.5%, Stricture in 0.5%. MRI findings in bladder
tuberculosis Wall thickening in 2.5%, Reduced bladder size in 3%. MRI findings in intracranial tuberculosis in
Meningeal enhancement6.9%, Non calcified tuberculoma in 3.5%, Calcified tuberculoma in 2.5%, Cerebritis and abscess
in 0.5%, Basal exudates in 4.5%, Vasculitic infarcts in1.0%, Encephalopathy in 0.5%, Miliary in 1.5%. MRI findings in
spinal cord tuberculosis Meningitis in 0.5%, Tuberculomas in 1.0%.MRI findings in Pott’s spine were Vertebral body
destruction -4.5%, Discitis/disc destruction-5.9%, Subligamentous spread-5.9%, Paraspinal mass/abscess-3.5%,
Epidural/spinal canal extension-1.5%,Soft tissue calcifications-0.5%.MRI findings in tubercular osteomyelitis were
Intraosseous involvement, 0.5%, Marrow changes-0.5%,Sequestrum-0.5%.Pericardial thickening-1.5%, Effusion -1.5%,
IVC dilatation-1.0%. Conclusion: This relatively safe investigations with the typical presentationsvery crucial in the
early diagnosis of various extrapulmonary tuberculosis and subsequent management to prevent further complications of
it.
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for more than 50 per cent of all cases of TB*'* The
diagnosis of EPTB, especially. The diagnosis of EPTB,
especially involving deeply located inaccessible areas is
very difficult. Sparse literature is available regarding the g
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relative contributions of pulmonary and extrapulmonary
disease to the total number of tuberculosis cases from
India as reliable epidemiological data are lacking™
Considering the stigma associated with and the reluctance
to perform invasive procedures especially in HIV-positive
patients in the Indian setting, even notified estimates of
EPTB under the Revised National Tuberculosis Control
Programme (RNTCP) are often based on presuméptive
diagnosis and are an overestimate of the problem’.The
risk of tuberculosis increases as immunosuppression
progresses *'*!*. The most common extrapulmonary site
in HIV-positive individuals is the lymph node. However,
neurological, pleural, pericardial, abdominal involvement
has been described and virtually every site in the body
can be involved in HIV-positive patients">*'"*'* In
studies reported from India, EPTB constituted 45 to 56
per cent of all the cases of tuberculosis in persons with
AIDS!5:16

MATERIAL AND METHODS

This was a cross-sectional study was carried out in
suspected EPTB from October 2013 to August 2015. The
study was carried out prospectively in the Department of
Radiodiagnosis of Sassoon General Hospital, Pune. This
study includes MRI and CT studies of 202 cases of
patients with EPTB. All cases from Sassoon General
Hospital, Pune referred for MRI and CT who are
clinically diagnosed to have extrapulmonary tuberculosis
and with supporting evidence from radiographs, USG or
lab tests. Patients unwilling to give consent, Those who
had clinical evidence but did not have any imaging
features suggestive of extrapulmonary tuberculosis, All
patients having cardiac pacemakers, prosthetic heart
valves, cochlear implants or any metallic implants in case
of MRI, Pregnant patients in case of CT, All patients
having history of adverse reaction to contrast agents used,
Claustrophobic patients in case of MRI were excluded
from the study Risk Factors : Adverse drug reaction due
to contrast agent (gadobenate disodium) used in MRI,
Adverse drug reaction due to contrast agent (iopamidol)
used in CT, All procedures will be explained to the
patients and only after their written consent,
investigations will be carried out.(MRI): Machine: 1.5
Tesla GE — Signa Hdxt MRI machine was used for the
study.

RESULT
Table 1: MRI findings in lymph nodal tuberculosis (n=202).
MRI Findings
N %
Homogeneous enhancement 27 13.4
Peripherally enhancing (necrotic) 33 16.3
Fibrocalcified 10 5.0
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MRI findings in lymph nodal tuberculosis were
Homogeneous enhancement-13.4%, Peripherally
enhancing (necrotic)-16.3%, Fibrocalcified-5.0%.

Table 2: MRI findings in pleural tuberculosis (n=202)

MRI Findings
N %
Thickening 28 13.8
Pleural effusion 33 16.3
Empyema 7 3.5
Calcifications 5 2.5

MRI findings in pleural tuberculosis Thickening -13.8%,
Pleural effusion-16.3% Empyema-3.5%, Calcifications-
2.5%

Table 3: MRI findings in hepatic tuberculosis (n=202)

MRI Findings

N %
Miliary type 5 2.5
Nodular type 3 2.0

MRI findings in hepatic tuberculosis were Miliary type-
2.5%, Nodular type in 2.0%.

Table 4: MRI findings inperitoneal tuberculosis (n=202)

MRI Findings
N %
Ascites 3 1.5
Peritoneal thickening with enhancement 1 0.5
Mesenteric thickening 3 1.5

MRI findings inperitoneal tuberculosis were Ascites in
1.5%, Peritoneal thickening with enhancement in 0.5%,
Mesenteric thickening in 1.5%

Table 5: MRI findings lleocaecal tuberculosis (n=202).

MRI Findings
N %
Wall thickening 2 1.0
Contrast enhancement 2 1.0
Active wall inflammation 1 0.5

Fibrotic wall changes 1 0.5
MRI findings of Ileocaecal tuberculosis Wall thickening
in 1%, Contrast enhancement in 1%,Active wall
inflammation-0.5%, Fibrotic wall changes in 0.5%.
Table 6: MRI findings in adrenal tuberculosis (n=202).

MRI Findings
N %
Bilateral involvement 1 0.5
Calcification 1 0.5

MRI findings in adrenal tuberculosis in Bilateral
involvement -0.5%, Calcification in 0.5%.

Table 7: MRI findings in renal tuberculosis (n=202).

MRI Findings
N %
Calyceal deformity 3 1.5
P.N. with cavitation 3 1.5
Pelvic stricture 2 1.0
Cortical scar 3 1.5
Calcifications 2 1.0
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MRI findings in renal tuberculosis. Calyceal deformity
1.5%. P.N. with cavitation 1.5%. Pelvic stricture 1.0%
Cortical scar 1.5%. Calcifications 1.0%

Table 8: MRI findings in ureteric tuberculosis (n=202).

MRI Findings
N %
Dilatation with mural thickening 1 0.5
Stricure 1 0.5

MRI findings in ureteric tuberculosis Dilatation with
mural thickening in 0.5%, Stricture in 0.5%.

Table 9: MRI findings in bladder tuberculosis (n=202)

MRI Findings
N %
Wall thickening 5 2.5
Reduced bladder size 6 3

MRI findings in bladder tuberculosis Wall thickening in
2.5%, Reduced bladder size in 3%.

Table 10: MRI findings in intracranial tuberculosis (n=202)

MRI Findings
N %
Meningeal enhancement 14 6.9

Non calcified tuberculoma 7 3.5
Calcified tuberculoma 5 2.5
Cerebritis and abscess 1 0.5
Basal exudates 9 4.5
Vasculitic infarcts 2 1.0
Encephalopathy 1 0.5
Miliary 3 1.5

MRI findings in intracranial tuberculosisin Meningeal
enhancement 6.9%, Non calcified tuberculoma in 3.5%,
Calcified tuberculoma in 2.5%, Cerebritis and abscess in
0.5%, Basal exudates in 4.5%, Vasculitic infarcts in1.0%,

Encephalopathy in 0.5%, Miliary in 1.5%.

Table 11: MRI findings in spinal cord tuberculosis (n=202).

MRI Findings
N %
Meningitis 1 0.5
Tuberculomas 2 1.0

MRI findings in spinal cord tuberculosis Meningitis in
0.5%, Tuberculomas in 1.0%.

Table 12: MRI findings in Pott’s spine (n=202)

MRI Findings
N %
Vertebral body destruction 9 4.5
Discitis/disc destruction 12 5.9
Subligamentous spread 12 5.9
Paraspinal mass/abscess 7 3.5
Epidural/spinal canal extension 3 1.5
Soft tissue calcifications 1 0.5

MRI findings in Pott’s spine were Vertebral body
destruction  -4.5%, Discitis/disc  destruction-5.9%,
Subligamentous spread-5.9%, Paraspinal mass/abscess -
3.5%, Epidural/spinal canal extension-1.5%, Soft tissue
calcifications-0.5%.

Table 13: MRI findings in tubercular osteomyelitis (n=202).

MRI Findings
N %
Intraosseous involvement 1 0.5
Marrow changes 1 0.5
Sequestrum 1 0.5

MRI findings in tubercular osteomyelitis were
Intraosseous involvement 0.5%, Marrow changes-0.5%,
Sequestrum-0.5%.

Table 14: MRI findings in pericardial tuberculosis (n=202)

Parameters MRI Findings
N %
Pericardial thickening 3 1.5
Effusion 3 1.5
IVC dilatation 2 1.0
Pericardial thickening-1.5%, Effusion -1.5%, IVC
dilatation-1.0%.
DISCUSSION

Tuberculosis can involve almost every organ and system
of the body. EPTB, by definition, is the isolated
occurrence of TB at body sites other than the lungs, such
as pleura, lymph nodes, abdomen, genito-urinary tract,
skin, joints, bones, tubercular meningitis, tuberculoma of
the brain, etc.'”'® The possibility of EPTB be included in
the differential diagnosis of any infectious process in the
body." In our study we have seen MRI findings in lymph
nodal tuberculosis were Homogeneous enhancement-
13.4%, Peripherally enhancing (necrotic)-16.3%,
Fibrocalcified-5.0%. MRI findings in pleural tuberculosis
Thickening -13.8%, Pleural effusion-16.3%Empyema-
3.5%, Calcifications-2.5% MRI findings in hepatic
tuberculosis were Miliary type-2.5%, Nodular type in
2.0%. MRI findings inperitoneal tuberculosis were
Ascites in 1.5%, Peritoneal thickening with enhancement
in 0.5%, Mesenteric thickening in 1.5% MRI findings of
lleocaecal tuberculosis Wall thickening in 1%, Contrast
enhancement in 1%,Active wall inflammation-0.5%,
Fibrotic wall changes in 0.5%.MRI findings in adrenal
tuberculosis in Bilateral involvement -0.5%, Calcification
in 0.5%. MRI findings in renal tuberculosis Calyceal
deformity 1.5%, P.N. with cavitation, 1.5%, Pelvic
stricture-1.0%, Cortical scar-1.5% Calcifications-1.0%,
MRI findings in ureteric tuberculosis Dilatation with
mural thickening in 0.5%, Stricture in 0.5%. MRI
findings in bladder tuberculosis Wall thickening in 2.5%,
Reduced bladder size in 3%. MRI findings in intracranial
tuberculosis in Meningeal enhancement6.9%, Non
calcified tuberculoma in 3.5%, Calcified tuberculoma in
2.5%, Cerebritis and abscess in 0.5%, Basal exudates in
4.5%, Vasculitic infarcts inl1.0%, Encephalopathy in
0.5%, Miliary in 1.5%. MRI findings in spinal cord
tuberculosis Meningitis in 0.5%, Tuberculomas in
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1.0%.MRI findings in Pott’s spine were Vertebral body
destruction  -4.5%, Discitis/disc  destruction-5.9%,
Subligamentous spread-5.9%, Paraspinal mass/abscess-
3.5%, Epidural/spinal canal extension-1.5%,Soft tissue
calcifications-0.5%. MRI findings in tubercular
osteomyelitis were Intraosseous involvement, 0.5%,
Marrow  changes-0.5%,Sequestrum-0.5%.  Pericardial
thickening-1.5%, Effusion -1.5%, IVC dilatation-1.0%.

CONCLUSION

This relatively safe investigations with the typical
presentations very crucial in the early diagnosis of
various extrapulmonary tuberculosis and subsequent
management to prevent further complications of it.
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