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Learning objectives

@ Remember, describe and illustrate the imaging
findings of abdominal tuberculosis In
computed tomography (CT)

@ Indicate the main differential diagnosis.

2. Background

Background
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Background

@ Tuberculosis keeps on being a public health
problem as its prevalence is increasing due to
immunocompromised patients.

® It is a systemic disease which affects more
frequently the lungs and pleura but, less
commonly, it can affect abdominal organs.
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Background

® It is a fatal disease in all of the world, namely
in underdeveloped countries. One third of the
world’'s population is infected by this bacteria.

@ Therefore, Portugal continue to be one of the
occidental European country with an important

incidence of tuberculosis.

3. Imaging Findings/Procedure Details

Imaging findings
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Imaging findings
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Gastrointestinal tuberculosis

« Any segment of bowel may be affected by
Mycobacterium tuberculosis

* lleocecal region is more frequently involved

by the disease because it is rich in lymphoid
tissue.

e 20-25% of cases have pulmonary
tuberculosis
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Gastrointestinal tuberculosis

e Abdomino-pelvic CT (fig.1,2 and 3):

Circumferential or eccentric wall thickening of
the segment of bowel affected

Typically, this mural thickening involve the
terminal ileum and the ileocecal valve. When
eccentric, affects the medial wall of the cecum

Frequently associated with low-density
lymphadenopathy and peritonitis.
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Gastrointestinal tuberculosis

Fig.1: Man, 77 years old with fever, abdeminal pain, vomiling and constipation. Abdomino-pelvie
CT after iv contrast shows ascilis. thickening and enhancement of peritoneum (arrow), dilated
bowel loops and mesenteric lymph nodes. Lymphadenopathy with heferogeneocus
enhancement (circle)
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Fig.2: Abdominc-pehic CT after v contrast also reveals asymmelric thickening of cecal
wall (circle) and concentric thickening and layerng of terminal ileum wall (Straight arrow).
The latter causes luminal stenosis and conseguently dilatation of bowel loops above the
lead point (arrow)
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Gastrointestinal tuberculosis

Fig.3: Man, &7 years old, with fever and chronic diarrhea. Abdominal CT afier iv contrast
digcloses celiac and lomboasrtic necrolic lymphadenapalhy (a,d) and diserete thickening of the
ducdenal wall (¢). In endoscopic sludy, a ducdenal ulcer was seen and biopsy reveals a
tuberculous duodenitis
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Gastrointestinal tuberculosis

® Differential diagnosis:
Crohn disease
Other infectious causes of enteritis
Primary intestinal neoplasm ++ lymphoma
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Lymph Node Tuberculosis

» Most common manifestation of abdominal
tuberculosis

@ Multiple groups of abdominal lymph nodes are
involved simultaneously by infection.

© Mesenteric and peripancreatic lymph nodes
are typically affected and generally don't
cause intestinal or biliary obstruction.
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Lymph Node Tuberculosis

® Abdomino-pelvic CT (fig.4, 5 and 6):
Enlargement of lymph nodes

Central low - attenuation due to caseous necrosis
and peripheral rim enhancement.

Less frequently, there are an increased number of
abdominal Ilymph nodes, which may have
homogeneous enhancement - more unspecific

Residual disease manifesis as calcified lymph nodes
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Fig.4 Abdominal CT
after v contrast — axial

planes. Lymph nodes
enlargement with a low-
density center and a
perpheral enhancement
a — retrocrural, b- lombo-
aortic, c and d-
perpancreatic
lymphadenopathy
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Lymph Node Tuberculosis

Fig.5: Abdominal CT after iv contrast — coronal planes — discloses baiter the mesenteric
lymphadencpathy (b) and the extension of disease, namely in peripancreatic (ab) and
lomboaortic (c) areas.
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Lymph Node Tuberculosis
-residual disease

Fig.B:Man, 45 years old, with history of splenic and lymph node tuberculosis. Abdominal CT
before iv contrast shows small caleified granulomas in spleen (a) and calcified
Iymphadenopathy, namely in the peripancrealic area (b).
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Lymph Node Tuberculosis

@ Differential diagnosis:
Lymphoma
Whipple disease

Lymphadenitis by Mycobacterium avium-
intracellulare or Staphylococcus aureus

MNecrotic metastases
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Tuberculous Peritonitis

@ Involvement of peritoneum frequently occurs
together with lymph nodes and/or bowel disease.

@ Three types of tuberculosis peritonitis are
described:

Wet-ascitic type — 90% of cases
Fibrotic-fixed type - 60% of cases
Dry-plastic type - 10% cases

@ Each has distinct imaging characteristics
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Tuberculous Peritonitis

@ Abdomino-pelvic CT:
= Wet-ascitic type (fig.7):

Free or loculated peritoneal effusion

High attenuation ( 20-45 HU) due to high protein
content

Peritoneal enhancement

“Stellate” mesenteric sign

» Fibrotic-fixed type:
Large omental or mesenteric masses, with areas
of low attenuation (necrosis)
Conglomerate of bowel loops
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Tuberculous Peritonitis

Fig.7: Man, 77 years old with intestinal occlusion caused by intestinal tuberculesis. Abdoming-
pelvic CT before (a) and after (b) v confrast shows infiltration of the mesentery (stellate
mesenteric sign) and peritoneal effusion associated with thickening and enhancement of the
periteneumn (tuberculous peritonitis — wet - ascitic type)
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Tuberculous Peritonitis

® Abdomino-pelvic CT:

* Dry-plastic type:
Caseous nodules
Mesenteric thickening
Fibrous adhesions

@ Differential diagnosis:
Carcinomatosis
Malignant mesothelioma
Nontuberculous peritonitis
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Hepato-splenic Tuberculosis

 In the setting of pulmonary or intestinal
tuberculosis

© Three patterns of hepato-splenic disease are
known:

* Miliary pattern — more common

= Macronodular pattern - tuberculomas or
abcesses

* Mixed pattern — combination of the two other.
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Hepato-splenic Tuberculosis

@ Abdomino-pelvic CT:

Miliary pattern (fig.8,9):

« Hepatosplenomegaly

= Multiple scattered hypodense parenchymal nodules

« Size of nodules < 1 cm (generally between 0,5 and 2
mm)

Macronodular pattern (Fig.9,10a):

« Tuberculoma: one or more low-attenuation parenchymal
nodules; size of nodules > 2 cm

. Abscess: hypodense parenchymal lesion with or without
peripheral enhancement; "clustersign” may be present
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Hepato-splenic Tuberculosis

» Parenchymal calcification - calcified
granulomas in end-stage disease (fig.10b,11)

@ Differential diagnosis:

Lymphoma

Sarcoidosis Miliary
Fungal infection

Hypovascular / necrotic metastases 8
Pyogenic abscess jj 1acronod
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Hepato-splenic Tuberculosis -
miliary pattern

Fig.8: a = Woman, 58 years old, immunocompromised and with pulmenary tuberculosis.
Abdominal CT after iv contrast reveals multiple and scattered hypodense nodules in the liver and
the spleen which don't exceed 2 em. b- Other woman, 57 years old, with splenic tuberculosis
{miliary pattern)and hepatomegaly.
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Splenic Tuberculosis —mixed pattern

Fig.9; Man, 36 years old, HIV +. Abdominal CT after iv contrast shows hepato-esplenomegaly and
miultiple low-attenuation lesions in the splenic parenchyma, some of them with central necrosis and
with variable size.
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Hepatic Macronodular Tuberculosis
and residual disease

Fig.10: a - Woman, 30 years old, immunocompromised, with fever and weight loss. Abdominal
CT afier iv contrast discloges a few hepatic hypodense nodules, one of them with central
necrosis (black amrow). B — Man, 43 years old, with history of hepalic uberculosis and actually
with lymph nede tuberculosis. Abdominal CT after iv contrast shows a coarse calcified
granuloma in the liver (circle) and a lot of homogeneous mesentenc lymphadenopathy (white
2ITCw). -
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Splenic Tuberculosis - residual
disease

Fig.11: Man, 38 years old, HIV+ and with histery of splenic tuberculesis. Abdominal CT befaore v
contrast revieals mulliple and tiny caleified granulamas in the splenie parenchyma,
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Adrenal Tuberculosis

@ It is an uncommon localization of this infection,
occurring only in 6% of cases of active

tuberculosis.

@ Usually, it is bilateral and causes adrenal
insufficiency.
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Adrenal Tuberculosis

® Abdominal CT (fig.12):

e Bilateral adrenal masses with low-attenuation
center due to caseous necrosis +/- foci of

calcification

= Evolutes to glandular atrophy and calcification

® Differential diagnosis:

* Metastases
= Primary neoplasm
* Hematoma
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Adrenal Tuberculosis

Fig.12: Man, 62 years old, with cerebral tuberculomas. Abdominal CT reveals a mass in the left
adrenal, with heterogeneous enhancement due to areas of necrosis.
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Urinary Tuberculosis

@ Manifests itself at many ways and can affect kidney,
excretory system and bladder.

® It is more frequently unilateral

® Abdomino-pelvic CT :
e Kidney (fig.13,14):

Focal stricture in collecting system results in several
patterns of hydronephrosis;

« |nfundibulum = hydrocalicosis
« Pelvis = caliectasis without pelvic dilatation

Low-attenuation parenchymal lesions
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Urinary Tuberculosis

Parenchymal scars and calcification are sequelae
of the infection

s Ureter (fig.15,16):
Distal 1/3 more frequently affected
Mural thickening of ureter
Streaking of peri-ureteral fat

!

ureteral stenosis

!

Chronic hydronephrosis and hydroureter
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axial {a.b) and coranal (c) planes - discloses calieclasis due lo pelhic stenosis bilaberally, and
calcifications in the left collector system. Renal parenchyma is thin. Courtesy of Dr. Hugo
Correia, HSTViseu
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Renal Tuberculosis

Fig.14: a- Weman, 28 years old with pulmonary tuberculosis. Abdominal CT after iv contrast
discloses a low-attenuation nodule in the left renal parenchyma (arrow), measuring 2 em. b-
Man, 70 years old with history of renal tuberculosis. Abdominal CT shows multiple scars in the
left renal parenchyma.
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Ureteric Tuberculosis

Fig. 15: Woman, 42 years old with a right backache. Abdominal CT — axial (a,b) and coronal (c)
plans- discloses a right hydronephrosis, a dilatation of the ipsilateral proximal ureter, and
reduction of the renal parenchyma thickness
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Ureteric Tuberculosis

”

Fig.18: In the same pabient, abdominopelvic CT — eoranal (a) and axial (b,c d) planes — shaws
a right hydronephrosis and hydroureter (arrow) due toa stenosis in the distal third of this ureter
{d}. Biopsy reveals a siricture caused by tuberculosis.
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Urinary Tuberculosis

@ Bladder

= Tuberculous cyslitis causes reduction of the
bladder capacity in retention of the urine.

* Pelvic CT (fig.17):
Shrunken and deformed bladder + mural
thickening

In the advanced disease, bladder becomes small,
irregular and calcified.
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Urinary Tuberculosis

Fig.17: Man, 38 years old with chronic renal failure, fever and anorexia. CT urography
contrast shows a small, shrunken and deformed bladder due to tuberculosis. Courlesy of Dr.

Hugo Correia, HSTViseu.
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Urinary Tuberculosis

@ Differential diagnosis:
» Renal cell carcinoma

Lymphoma IEngy

Transitional cell carcinoma
; . mmmp  Ureter
Benign causes of ureteral stenosis

Schistosomiasis
Radiation-induced cystitis

s Bladder

4, Conclusion

Conclusions
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Conclusions

@ Tuberculosis has several radiologic
appearances and can mimic others
abdominal diseases.

@ CT helps to make early diagnosis when
the imaging findings are correlated with
the clinical and Ilaboratory findings,
thereby reducing patient morbidity.

5. References
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@ Indicate the main differential diagnosis.
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Background

@ Tuberculosis keeps on being a public health
problem as its prevalence is increasing due to
immunocompromised patients.

® It is a systemic disease which affects more
frequently the lungs and pleura but, less
commonly, it can affect abdominal organs.
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Background

® It is a fatal disease in all of the world, namely
in underdeveloped countries. One third of the
world’'s population is infected by this bacteria.

@ Therefore, Portugal continue to be one of the
occidental European country with an important

incidence of tuberculosis.
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Imaging findings
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Gastrointestinal tuberculosis

« Any segment of bowel may be affected by
Mycobacterium tuberculosis

» lleocecal region is more frequently involved

by the disease because it is rich in lymphoid
tissue.

e 20-25% of cases have pulmonary
tuberculosis
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Gastrointestinal tuberculosis

e Abdomino-pelvic CT (fig.1,2 and 3):

Circumferential or eccentric wall thickening of
the segment of bowel affected

Typically, this mural thickening involve the
terminal ileum and the ileocecal valve. When
eccentric, affects the medial wall of the cecum

Frequently associated with low-density
lymphadenopathy and peritonitis.
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Gastrointestinal tuberculosis

Fig.1: Man, 77 years old with fever, abdeminal pain, vomiling and constipation. Abdomino-pelvie
CT after iv contrast shows ascilis. thickening and enhancement of peritoneum (arrow), dilated
bowel loops and mesenteric lymph nodes. Lymphadenopathy with heferogeneocus
enhancement (circle)
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Fig.2: Abdominc-pehic CT after v contrast also reveals asymmelric thickening of cecal
wall (circle) and concentric thickening and layerng of terminal ileum wall (Straight arrow).
The latter causes luminal stenosis and conseguently dilatation of bowel loops above the
lead point (arrow)

diapositivo10.jpg

Gastrointestinal tuberculosis

Fig.3: Man, &7 years old, with fever and chronic diarrhea. Abdominal CT afier iv contrast
digcloses celiac and lomboasrtic necrolic lymphadenapalhy (a,d) and diserete thickening of the
ducdenal wall (¢). In endoscopic sludy, a ducdenal ulcer was seen and biopsy reveals a
tuberculous duodenitis
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Gastrointestinal tuberculosis

® Differential diagnosis:
Crohn disease
Other infectious causes of enteritis
Primary intestinal neoplasm ++ lymphoma
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Lymph Node Tuberculosis

» Most common manifestation of abdominal
tuberculosis

@ Multiple groups of abdominal lymph nodes are
involved simultaneously by infection.

© Mesenteric and peripancreatic lymph nodes
are typically affected and generally don't
cause intestinal or biliary obstruction.
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Lymph Node Tuberculosis

® Abdomino-pelvic CT (fig.4, 5 and 6):
Enlargement of lymph nodes

Central low - attenuation due to caseous necrosis
and peripheral rim enhancement.

Less frequently, there are an increased number of
abdominal Ilymph nodes, which may have
homogeneous enhancement - more unspecific

Residual disease manifesis as calcified lymph nodes
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Fig.4 Abdominal CT
after v contrast — axial

planes. Lymph nodes
enlargement with a low-
density center and a
perpheral enhancement
a — retrocrural, b- lombo-
aortic, c and d-
perpancreatic
lymphadenopathy
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Lymph Node Tuberculosis

Fig.5: Abdominal CT after iv contrast — coronal planes — discloses baiter the mesenteric
lymphadencpathy (b) and the extension of disease, namely in peripancreatic (ab) and
lomboaortic (c) areas.
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Lymph Node Tuberculosis
-residual disease

Fig.B:Man, 45 years old, with history of splenic and lymph node tuberculosis. Abdominal CT
before iv contrast shows small caleified granulomas in spleen (a) and calcified
Iymphadenopathy, namely in the peripancrealic area (b).
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Lymph Node Tuberculosis

@ Differential diagnosis:
Lymphoma
Whipple disease

Lymphadenitis by Mycobacterium avium-
intracellulare or Staphylococcus aureus

MNecrotic metastases
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Tuberculous Peritonitis

@ Involvement of peritoneum frequently occurs
together with lymph nodes and/or bowel disease.

@ Three types of tuberculosis peritonitis are
described:

Wet-ascitic type — 90% of cases
Fibrotic-fixed type - 60% of cases
Dry-plastic type - 10% cases

@ Each has distinct imaging characteristics
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Tuberculous Peritonitis

@ Abdomino-pelvic CT:
= Wet-ascitic type (fig.7):

Free or loculated peritoneal effusion

High attenuation ( 20-45 HU) due to high protein
content

Peritoneal enhancement

“Stellate” mesenteric sign

» Fibrotic-fixed type:
Large omental or mesenteric masses, with areas
of low attenuation (necrosis)
Conglomerate of bowel loops
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Tuberculous Peritonitis

Fig.7: Man, 77 years old with intestinal occlusion caused by intestinal tuberculesis. Abdoming-
pelvic CT before (a) and after (b) v confrast shows infiltration of the mesentery (stellate
mesenteric sign) and peritoneal effusion associated with thickening and enhancement of the
periteneumn (tuberculous peritonitis — wet - ascitic type)
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Tuberculous Peritonitis

® Abdomino-pelvic CT:

* Dry-plastic type:
Caseous nodules
Mesenteric thickening
Fibrous adhesions

@ Differential diagnosis:
Carcinomatosis
Malignant mesothelioma
Nontuberculous peritonitis
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Hepato-splenic Tuberculosis

 In the setting of pulmonary or intestinal
tuberculosis

© Three patterns of hepato-splenic disease are
known:

* Miliary pattern — more common

= Macronodular pattern - tuberculomas or
abcesses

* Mixed pattern — combination of the two other.
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Hepato-splenic Tuberculosis

@ Abdomino-pelvic CT:

Miliary pattern (fig.8,9):

« Hepatosplenomegaly

= Multiple scattered hypodense parenchymal nodules

« Size of nodules < 1 cm (generally between 0,5 and 2
mm)

Macronodular pattern (Fig.9,10a):

« Tuberculoma: one or more low-attenuation parenchymal
nodules; size of nodules > 2 cm

. Abscess: hypodense parenchymal lesion with or without
peripheral enhancement; "clustersign” may be present
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Hepato-splenic Tuberculosis

» Parenchymal calcification - calcified
granulomas in end-stage disease (fig.10b,11)

@ Differential diagnosis:

Lymphoma

Sarcoidosis Miliary
Fungal infection

Hypovascular / necrotic metastases 8
Pyogenic abscess jj 1acronod
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Hepato-splenic Tuberculosis -
miliary pattern

Fig.8: a = Woman, 58 years old, immunocompromised and with pulmenary tuberculosis.
Abdominal CT after iv contrast reveals multiple and scattered hypodense nodules in the liver and
the spleen which don't exceed 2 em. b- Other woman, 57 years old, with splenic tuberculosis
{miliary pattern)and hepatomegaly.
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Splenic Tuberculosis —mixed pattern

Fig.9; Man, 36 years old, HIV +. Abdominal CT after iv contrast shows hepato-esplenomegaly and
miultiple low-attenuation lesions in the splenic parenchyma, some of them with central necrosis and
with variable size.
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Hepatic Macronodular Tuberculosis
and residual disease

Fig.10: a - Woman, 30 years old, immunocompromised, with fever and weight loss. Abdominal
CT afier iv contrast discloges a few hepatic hypodense nodules, one of them with central
necrosis (black amrow). B — Man, 43 years old, with history of hepalic uberculosis and actually
with lymph nede tuberculosis. Abdominal CT after iv contrast shows a coarse calcified
granuloma in the liver (circle) and a lot of homogeneous mesentenc lymphadenopathy (white
2ITCw). -
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Splenic Tuberculosis - residual
disease

Fig.11: Man, 38 years old, HIV+ and with histery of splenic tuberculesis. Abdominal CT befaore v
contrast revieals mulliple and tiny caleified granulamas in the splenie parenchyma,
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Adrenal Tuberculosis

@ It is an uncommon localization of this infection,
occurring only in 6% of cases of active

tuberculosis.

@ Usually, it is bilateral and causes adrenal
insufficiency.
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Adrenal Tuberculosis

® Abdominal CT (fig.12):

e Bilateral adrenal masses with low-attenuation
center due to caseous necrosis +/- foci of

calcification

= Evolutes to glandular atrophy and calcification

® Differential diagnosis:

* Metastases
= Primary neoplasm
* Hematoma
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Adrenal Tuberculosis

Fig.12: Man, 62 years old, with cerebral tuberculomas. Abdominal CT reveals a mass in the left
adrenal, with heterogeneous enhancement due to areas of necrosis.
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Urinary Tuberculosis

@ Manifests itself at many ways and can affect kidney,
excretory system and bladder.

® It is more frequently unilateral

® Abdomino-pelvic CT :
e Kidney (fig.13,14):

Focal stricture in collecting system results in several
patterns of hydronephrosis;

« |nfundibulum = hydrocalicosis
« Pelvis = caliectasis without pelvic dilatation

Low-attenuation parenchymal lesions
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Urinary Tuberculosis

Parenchymal scars and calcification are sequelae
of the infection

s Ureter (fig.15,16):
Distal 1/3 more frequently affected
Mural thickening of ureter
Streaking of peri-ureteral fat

!

ureteral stenosis

!

Chronic hydronephrosis and hydroureter
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axial {a.b) and coranal (c) planes - discloses calieclasis due lo pelhic stenosis bilaberally, and
calcifications in the left collector system. Renal parenchyma is thin. Courtesy of Dr. Hugo
Correia, HSTViseu
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Renal Tuberculosis

Fig.14: a- Weman, 28 years old with pulmonary tuberculosis. Abdominal CT after iv contrast
discloses a low-attenuation nodule in the left renal parenchyma (arrow), measuring 2 em. b-
Man, 70 years old with history of renal tuberculosis. Abdominal CT shows multiple scars in the
left renal parenchyma.
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Ureteric Tuberculosis

Fig. 15: Woman, 42 years old with a right backache. Abdominal CT — axial (a,b) and coronal (c)
plans- discloses a right hydronephrosis, a dilatation of the ipsilateral proximal ureter, and
reduction of the renal parenchyma thickness
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Ureteric Tuberculosis

”

Fig.18: In the same pabient, abdominopelvic CT — eoranal (a) and axial (b,c d) planes — shaws
a right hydronephrosis and hydroureter (arrow) due toa stenosis in the distal third of this ureter
{d}. Biopsy reveals a siricture caused by tuberculosis.
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Urinary Tuberculosis

@ Bladder

= Tuberculous cyslitis causes reduction of the
bladder capacity in retention of the urine.

* Pelvic CT (fig.17):
Shrunken and deformed bladder + mural
thickening

In the advanced disease, bladder becomes small,
irregular and calcified.
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Urinary Tuberculosis

@ Differential diagnosis:
Renal cell carcinoma

Lymphoma KRNy

Transitional cell carcinoma

= Ureter

Benign causes of ureteral stenosis

Schistosomiasis

s Bladder

Radiation-induced cystitis
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Urinary Tuberculosis

Fig.17: Man, 38 years old with chronic renal failure, fever and anorexia. CT urography
contrast shows a small, shrunken and deformed bladder due to tuberculosis. Courtesy of Dr.
Hugo Correia, HSTViseu.
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Conclusions

® Tuberculosis has several radiologic
appearances and can mimic others
abdominal diseases.

@ CT helps to make early diagnosis when
the imaging findings are correlated with
the clinical and laboratory findings,
thereby reducing patient morbidity.
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