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burden of Crohn’s disease (CD), a close mimicker of ITB.2 Be-

cause of poor sensitivity of diagnostic techniques for ITB and 

lack of specificity for diagnostic criteria for CD, differentiating 

CD and ITB remains challenging, and this dilemma is often 

resolved by a therapeutic anti-tubercular therapy (ATT) trial.3 

However, this therapeutic ATT trial is associated with the risk 

of ATT induced adverse events, notably hepatotoxicity, delay 

in the diagnosis of CD, and as recently demonstrated by us, 

complicated course of patients eventually diagnosed with CD.4 

Hence there is a constant need for improvement in diagnostic 

strategies for ITB. 

Up to one-fourth of patients with ITB have evidence of old/
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Background/Aims: Intestinal tuberculosis (ITB) is difficult to diagnose due to poor sensitivity of definitive diagnostic tests. 
ITB may be associated with concomitant pulmonary tuberculosis (PTB) which may remain undetected on chest X-ray. We 
assessed the role of contrast enhanced computed tomography (CECT) chest in detecting the prevalence of active PTB, and 
increasing the diagnostic yield in patients with suspected ITB. Methods: Consecutive treatment naïve patients with suspected 
ITB (n = 200) who underwent CECT chest (n = 88) and had follow-up duration > 1 year were recruited in this retrospective study 
(February 2016 to October 2018). ITB was diagnosed in the presence of caseating granuloma, positive acid fast stain or culture 
for Mycobacterium tuberculosis on biopsy, presence of necrotic lymph nodes (LNs) on CT enterography or positive response to 
anti-tubercular therapy. Evidence of active tuberculosis on CECT-chest was defined as presence of centrilobular nodules with 
or without consolidation/miliary nodules/thick-walled cavity/enlarged necrotic mediastinal LNs. Results: Sixty-five of eighty-
eight patients (mean age, 33.8 ± 12.8 years; 47.7% of females) were finally diagnosed as ITB (4-caseating granuloma on biopsy, 
12-necrotic LNs on CT enterography, 1-both, and 48-response to anti-tubercular therapy) and 23 were diagnosed as Crohn’s 
disease. Findings of active TB on CECT chest with or without necrotic abdominal LNs were demonstrated in 5 and 20 patients, 
respectively. No patient with Crohn’s disease had necrotic abdominal LNs or active PTB. Addition of CECT chest in the diag-
nostic algorithm improved the sensitivity of ITB diagnosis from 26.2% to 56.9%. Conclusions: Addition of CECT chest signifi-
cantly improves the sensitivity for definite diagnosis in a patient with suspected ITB. (Intest Res 2022;20:184-191)
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ORIGINAL ARTICLE

INTRODUCTION

Ever since the diagnostic criteria for intestinal tuberculosis 

(ITB) were laid down by Logan in 1964,1 there have been min-

imal reforms in these criteria, and in lieu of the poor sensitivity 

of these criteria, the diagnosis of ITB remains a challenge. This 

problem is further compounded by the increasing disease 
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active TB on simultaneous chest X-ray.5 Contrast enhanced 

computed tomography (CECT) chest has better sensitivity 

than chest X-ray to detect parenchymal as well/mediastinal 

lesions suggestive of active TB.6-8 CECT chest, if done in pa-

tients with suspected ITB, would help in classifying the dis-

ease accurately at the outset itself as ITB. This would also in-

crease the confidence of clinicians in starting ATT in a patient 

with suspected ITB.

The present study was therefore aimed to evaluate the role 

of CECT chest during the initial workup of ITB.

METHODS

1. Patients
Consecutive patients with suspected ITB followed up at the 

Department of Gastroenterology at the All India Institute of 

Medical Sciences, New Delhi, India from February 2016 to 

October 2018 were screened for inclusion in the study. The 

patients were included if they underwent CECT chest prior to 

starting ATT, remained on regular follow-up (at least 1 year af-

ter ATT) and had repeat evaluation for endoscopic/radiologic  

healing after completion of ATT. Permission from the Institute 

Ethics Committee of All India Institute of Medical Sciences 

was obtained (IEC-52/04.01.2019) and the informed consent 

was waived.

2. Study Design
This retrospective analysis of a prospectively maintained data-

base screened 200 consecutive patients with suspected diag-

nosis of ITB of which 88 underwent CECT of chest before ATT 

was started and had a follow-up of 1 year after ATT. At our cen-

ter, all patients with suspected ITB are subjected to a uniform 

evaluation including baseline complete blood count, liver func-

tion tests, renal function tests, chest X-ray, cross-sectional im-

aging (computed tomography/magnetic resonance [CT/MR] 

enterography), endoscopy (upper gastrointestinal endosco-

py/ileocolonoscopy according to suspected site of involve-

ment) and biopsy for histopathological examination, acid fast 

bacillus (AFB), culture and polymerase chain reaction for My-

cobacterium tuberculosis. CT/MR enterography is done ac-

cording to a predefined protocol followed at our center. In ad-

dition, a CECT chest was also done for these patients. The data 

was compiled on a predefined proforma on demographics, 

mode of diagnosis of ITB, disease duration, clinical, endoscop-

ic, histologic and radiologic features, clinical and radiologic/

endoscopic response to ATT. 

3. Diagnosis of ITB
The diagnosis of ITB was made in an appropriate clinical set-

ting with the demonstration of necrotizing granulomas on his-

topathology, demonstration of AFB on histopathology or cul-

ture of intestinal tissue, and presence of necrotic lymph nodes 

on CT enterography (CTE).1,9 In patients who did not fulfill the 

above definitions, therapeutic trial with ATT was given. Diag-

nosis of ITB was made if patient had clinical and endoscopic/

radiologic response to ATT after completion of ATT at 6 to 9 

months. These defining criteria for diagnosis of ITB have been 

validated earlier in another study at our center. In patients not 

responding to ATT, response to CD specific therapy confirmed 

the diagnosis of CD.3 

4. Treatment and Follow-up
Induction regimen of isoniazid 5 mg/kg, rifampicin 10 mg/kg, 

pyrazinamide 20–25 mg/kg and ethambutol 15–20 mg/kg for 

2 months followed by maintenance therapy of isoniazid and 

rifampicin for duration of 4–7 months was given. The total treat-

ment duration was 6–9 months depending upon the response 

to ATT. Patients were routinely followed up at 2 monthly inter-

vals and as and when required to assess symptom response 

and also to monitor drug toxicity by assessment of liver func-

tion tests. Repeat endoscopy/cross-sectional imaging were 

done to assess mucosal healing (on endoscopy) or radiologic 

resolution. 

5. Definitions
(1) Ulceroconstrictive disease: gastrointestinal disease which 

occurs due to ulcers or stricture in the small or large intestine; 

(2) Suspected ITB: patients with ulceroconstrictive intestinal 

disease with clinical/endoscopic/radiologic features sugges-

tive of ITB; (3) Definite ITB: patients with suspected ITB who 

fulfilled the diagnostic criteria for ITB; (4) Indeterminate ITB: 

patients with suspected ITB who did not fulfill the diagnostic 

criteria for ITB; (5) Mucosal healing: mucosal healing was de-

fined as absence of any evidence of ulceration, erythema (sug-

gestive of active inflammation) on follow-up colonoscopy. Ra-

diologically absence of any signs of inflammatory stricture 

was also classified as mucosal healing; or (6) Active tuberculo-

sis on CT chest: active tuberculosis on CT chest was defined 

in the presence of air-space nodules/centrilobular nodules/ 

clustered nodules or consolidation in apical and posterior seg-

ments of right upper lobe, apicoposterior segment of left up-

per lobe/right middle lobe/lingula, and superior segment in 

any lower lobe, miliary nodules, thick-walled cavity, cavity 
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with surrounding consolidation, enlarged mediastinal lymph 

nodes with central necrosis (rim enhancement) or heteroge-

neous enhancement.8

6. Statistical Analysis
Continuous variables were expressed as median with inter-

quartile range (IQR) or mean ± standard deviation, depending 

upon normal or non-normal distribution, and categorical vari-

ables were expressed as percentages. McNemar test of pro-

portions was used to compare the sensitivity of definite ITB 

diagnosis with and without CT chest. SPSS software version 

20.0 (IBM Corp., Armonk, NY, USA) and STATA software ver-

sion 12 (StataCorp, College Station, TX, USA) was used for 

analysis.

RESULTS

A total of 200 treatment naïve patients with suspected ITB 

were evaluated between February 2016 till October 2018. Of 

these, 88 patients underwent CECT chest before ATT and had 

a follow-up of 1 year after ATT. Of these 88 patients, 65 were 

diagnosed with ITB and 23 were diagnosed with CD. 

1.  Baseline Demographic, Clinical, Endoscopic and 
Radiologic Characteristics

The mean age and median disease duration of patients with 

ITB were 33.8 ± 12.8 years and 12 months (IQR, 6–24 months) 

respectively. Thirty-four patients (52.3%) were males. The most 

common symptom was abdominal pain, seen in 92.3% of pa-

tients followed by weight loss (63.1%) and recurrent partial 

bowel obstruction (41.5%). Fever was present in 30.8% of pa-

tients (Table 1). On colonoscopy, caecum and terminal ileum 

was the most commonly involved site, seen in 40.0% and 51.2% 

patients respectively, and presence of transverse ulcer was the 

most common endoscopic feature, seen in 65.5% patients (Ta-

ble 2). On histology, granulomas were seen in 39.6% patients, 

while caseation was seen in only 8.6% patients. The median 

granuloma size was 300 μm (IQR, 130–400 μm). Microgranu-

loma (< 200 μm) was present in 5 patients. On CTE, 43.1% of 

patients had evidence of stricture, 61.5% of patients had short 

segment involvement, mural stratification was seen in 36.9% 

of patients and evidence of necrotic lymph nodes was seen in 

20% of patients (n = 13) (Fig. 1). Twenty-five patients had evi-

dence of active tuberculosis on CT chest (Fig. 2), of which 18 

had parenchymal lesions and 3 had evidence of necrotic lymph 

nodes and 4 had both findings (Table 3). Nineteen patients 

with ITB (29%) and 5 patients with CD (22%) had evidence of 

prior TB in the form of fibrotic lesions and calcified granulo-

mas on CT chest.

Table 1. Clinical and Demographic Features of Patients with In-
testinal Tuberculosis

Variable Intestinal tuberculosis (n=65)

Age (yr) 33.8±12.8

Female sex 31 (47.7)

Duration of symptoms (mo) 12 (6–24)

Fever 20 (30.8)

Diarrhea 14 (21.5)

Constipation 22 (33.8)

Gastrointestinal bleeding 9 (13.8)

Pain abdomen 60 (92.3)

Partial bowel obstruction 27 (41.5)

Weight loss 41 (63.1)

Anemia 45 (69.2)

Values are presented as mean±standard deviation, number (%), or median 
(interquartile range).

Table 2. Endoscopic Features of Patients with Intestinal Tubercu-
losis

Variable Intestinal tuberculosis (n=65)

Site of involvement

   Rectum 3/58 (5.2)

   Sigmoid colon 3/58 (5.2)

   Descending colon 3/58 (5.2)

   Transverse colon 9/58 (15.5)

   Ascending colon 14/57 (24.6)

   Caecum 20/50 (40.0)

   Terminal ileum 22/43 (51.2)

   Ileocecal valve 18/50 (36.0)

Type of involvement 

   Aphthous ulcers 12/57 (21.1)

   Longitudinal ulcers 3/55 (5.5)

   Transverse ulcers 36/55 (65.5)

   Pseudopolyps 3/58 (5.2)

   Nodularity 6/58 (10.3)

   Stricture 19/58 (32.7)

Histology 

   Granuloma 23/58 (39.6)

   Caseation 5/58 (8.6)

Values are presented as number/number (%).
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2. Diagnostic Criteria for TB
Of 88 patients, 65 were diagnosed with ITB, of which 4 patients 

had evidence of caseating granulomas on biopsy, and 12 had 

presence of necrotic lymph nodes on CTE, and 1 had both, 

confirming the diagnosis of ITB. In rest of the patients, the di-

agnosis was confirmed on follow-up, with documentation of 

clinical and endoscopic/radiologic response. Therefore, 73.8% 

patients required therapeutic ATT trial. Of 13 patients with ne-

crotic lymph nodes on CTE, imaging was repeated in 6, and 5 

out of 6 patients showed resolution of these necrotic lymph 

nodes.

Twenty-three patients were eventually diagnosed as CD, 

because of non-response to ATT and improvement with CD 

specific therapy. 

3. Role of CECT Chest in the Diagnosis of ITB
Of 65 patients with ITB, 20 patients had evidence of active tu-

berculosis on CT chest, and 5 had evidence of both necrotic 

Fig. 2. Axial contrast enhanced computed tomography (CECT) mediastinal window (A) and lung window (B) showing necrotic subcarinal 
lymph node (white arrow) and acinar nodules some of which show tree-in-bud morphology (black arrow). (C) Axial CECT abdomen with 
positive oral contrast showing thickening of ileal loops (white arrow) and few necrotic mesenteric lymph nodes (white arrowhead).

A B C

Fig. 1. (A, B) Axial computed tomography (CT) enterography images showing enlarged lymph nodes with central necrosis and peripheral 
enhancement in the pericolic region (white arrow) along with colonic thickening (black arrow). (C) Coronal reformatted CT enterography 
image showing inflammatory stricture in the ascending colon (white arrow).

A

B

C
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lymph nodes on CTE and active TB on CECT chest, while none 

of the 23 patients with CD either had either evidence of active 

TB on CT chest or necrotic lymph nodes on CTE. Of 25 patients 

with positive CECT chest, only 1 was symptomatic for pulmo-

nary TB. Bronchoalveolar lavage for AFB was done in 3 pa-

tients, and was positive in 1 patient. Repeat imaging done in 3 

patients demonstrated complete healing of chest lesions with 

ATT. 

Therefore, if CECT chest findings were included in the diag-

nostic criterion for ITB, then in the present study, patients who 

would be diagnosed with ITB at the onset would increase from 

17 of 65 to 37 of 65, increasing the diagnostic sensitivity of avail-

able investigations (including CT findings) for ITB from 26.1% 

to 56.9%, which was statistically significant (P < 0.001).

DISCUSSION

Abdominal tuberculosis is the sixth most common form of ex-

trapulmonary tuberculosis (EPTB),10 and ITB is the major mani-

festation of abdominal tuberculosis. Except for lymph node 

tuberculosis, diagnosing EPTB has always remained a chal-

lenge, primarily because of its paucibacillary nature, which 

makes it difficult to isolate the organism, the demonstration of 

which is a definite diagnostic criterion for any infectious dis-

ease. Caseation necrosis on biopsy, another pathognomonic 

hallmark of EPTB is again a rare entity,11 and therefore the sen-

sitivity for diagnosis of EPTB/ITB has always remained low. 

Further, if the involvement in ITB is limited to small bowel only, 

then obtaining biopsy samples becomes difficult and these 

definitive microbiological/pathological tests cannot be applied. 

Presence of necrotic lymph nodes on CTE adds to the diag-

nostic accuracy, but this feature is also limited by poor sensi-

tivity, as shown in a recent meta-analysis.12 This diagnostic gap 

for EPTB has been circumvented by the so called composite 

reference standard which includes demonstration of clinical 

response to ATT after the therapeutic ATT trial. However, be-

cause of diagnostic confusion with CD and presence of ATT 

response in a proportion of patients with CD,3 the composite 

reference standard for ITB also includes the demonstration of 

endoscopic/radiologic response to ATT. However, the thera-

peutic trial with ATT is associated with the short-term risk of 

ATT induced hepatotoxicity, and as recently reported by us, 

long term risk of complicated disease course in patients even-

tually diagnosed with CD.4 Hence, there is a need for better di-

agnostic modalities for upfront definite diagnosis of ITB.13-15 

One of these could be the demonstration of active tuberculosis 

at extraintestinal site, and the most common site would be 

pulmonary tuberculosis, as shown in the present study, where 

addition of CECT chest improved the sensitivity for diagnos-

ing ITB. 

Of 88 patients with suspected ITB, 65 were finally diagnosed 

with ITB, and in 73.8% of patients, the basis for diagnosis was 

therapeutic response to ATT. Of the definite diagnostic tests 

for ITB, caseating granulomas were positive in 5 patients, and 

necrotic lymph nodes on CT were present in 13 patients. These 

necrotic lymph nodes were not subjected to tissue diagnosis 

because the underlying clinical setting was strong for ITB, and 

Table 3. CT Findings in Patients with ITB

Variable ITB (n=65)

Site of involvement

   Left colona 1 (1.5)

   Colonb 8 (12.3)

   Ileocecal areac 32 (49.2)

   Rest of small intestined 20 (30.8)

Type of involvement

Long segment involvement 25 (38.5)

Asymmetric thickening 8 (12.3)

Mural stratification 24 (36.9)

Stricture 28 (43.1)

Mesenteric changes 29 (44.6)

   Comb sign 13 

   Fat proliferation 16 

Necrotic abdominal lymph nodes 13 (20.0)

Active TB on CT chest 25 (38.5)

   Parenchymal lesions 18

   Necrotic mediastinal lymph nodes   3

   Both   4

Active TB on CT chest in patients with 
definite TB (n=17)

7 (41.2)

Active TB on CT chest in patients without 
definite TB (n=48)

18 (37.5)

P-value 0.79

Values are presented as number (%) or number.
aLeft colon includes descending colon, sigmoid colon, rectum.
bColon includes caecum (without contiguous terminal ileal involvement), 
ascending colon, transverse colon and left colon.
cRest of small intestine includes jejunum, ileum excluding the terminal 
ileum.
dIleocecal area includes terminal ileum just adjacent to the ileocecal valve 
or contiguous terminal ileal and cecal involvement.
TB, tuberculosis; ITB, intestinal tuberculosis; CT, computed tomography.
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5 out of 6 patients in whom imaging was repeated, showed 

resolution of necrotic lymph nodes. Thus, overall sensitivity of 

ITB diagnosis was only 26.2%, which was is comparable to oth-

er series. 

The most interesting finding of this study was the demon-

stration of active tuberculosis on CECT chest in 38.5% of pa-

tients with ITB, with only 1 patient being symptomatic for pul-

monary TB. Recent guidelines on EPTB have suggested a chest 

X-ray in the diagnostic algorithm of a patient with suspected 

EPTB,16 and multiple series on ITB have demonstrated evi-

dence of old/active TB on chest X-ray in up to 25% patients.5 

Further, multiple series on CD/ITB differentiation have sug-

gested demonstration of active pulmonary TB in patients with 

ITB as the definite differentiating feature between the 2 condi-

tions.17,18 The present study has extended this observation by 

utilizing a more sensitive and a definitive diagnostic technique 

for detecting associated pulmonary lesions in patients with 

ITB. 

Inclusion of positive CT chest findings as a definite diagnos-

tic criterion significantly increased the sensitivity of diagnos-

ing ITB, from 26% to 57%, which suggests for the inclusion of 

CT chest in the diagnostic algorithm of a patient with suspect-

ed ITB (Fig. 3). However, there is a risk of radiation with addi-

tional CTs, and we therefore suggest CT chest in patients where 

the definitive diagnostic criteria including necrotic lymph nodes 

are not met and the chest X-ray is inconclusive (Fig. 3). Pres-

ence of active TB on CT chest would increase the confidence 

in diagnosis of ITB and initiation of ATT. Patients who are initi-

ated on ATT in the absence of these criteria (therapeutic ATT 

trial) need to be followed up vigilantly with early assessment 

for endoscopic/clinical response, as we have recently shown 

that ATT in patients with eventual diagnosis of CD predispos-

es to stricture formation.4 

The study is limited by its retrospective design and small 

sample size. However, the data was collected from a prospec-

tively maintained database and included consecutive patients 

with suspected ITB who underwent CECT chest before ATT 

was administered and had a follow-up of more than 1 year. 

One year of follow-up ensured that the diagnosis of ITB was 

definite in those patients who were administered therapeutic 

ATT trial and sustained their response till 1 year. There was 

lack of histological/microbiological proof of TB either from 

necrotic lymph nodes or from CT chest. However, search for 

definite TB in this setting would involve invasive techniques, 

increase the time to diagnosis and because of their poor sensi-

tivity, absence of definite evidence will not refute the diagnosis 

of ITB. Moreover, the diagnosis of active TB on CT chest was 

entertained after consulting pulmonologist and we could dem-

onstrate radiological healing after ATT in a fraction of patients. 

The results also require validation in a large sample size from 

other centers. 

Though, including only patients with suspected ITB could 

have biasedly increased the chance of positive findings on CT 

chest, the primary objective of this study was to evaluate the 

role of CT chest in increasing upfront diagnosis rate in patients 

with suspected ITB. Hence, the study provides a simple mes-

sage that among patients with suspected ITB who do not fulfill 

the definitive diagnostic criteria for ITB, addition of CT chest 

might increase the physician’s confidence in the diagnosis of 

ITB in a particular patient. Moreover, absence of active TB on 

Fig. 3. Diagnostic algorithm in a patient with suspected ITB in-
corporating CT chest. aFeatures suggestive CD: (1) Clinical: diar-
rhea/perianal lesions/bleeding per-rectum; (2) Endoscopy: linear 
ulcers/cobblestoning; (3) CTE: skip lesions/comb sign/long seg-
ment involvement/increased visceral fat; or (4) Biomarker: low 
peripheral blood FOXP3 T regulatory cells. CD, Crohn’s disease; 
ITB, intestinal tuberculosis; HPE, histopathology; AFB, acid fast 
bacillus; MTB, Mycobacterium tuberculosis; CTE, computed to-
mography enterography; CECT, contrast enhanced computed to-
mography; TB, tuberculosis; ATT, anti-tubercular therapy.

Patient with ulcero-constrictive 
intestinal disease with CD/ITB 

dilemma

Baseline evaluation
Clinical features

Endoscopy
Histology (HPE/AFB stain/MTB 

culture)
CTE/Chest X-ray

Biomarker (FOXP3 T-reg cell 
enumeration)

Positive AFB on biopsy
Positive culture for MTB on biopsy

Caseation necrosis on biopsy
Necrotic lymph node on CTE

ITB confirmed CECT chest

Treat for CD Therapeutic ATT trial

Features suggestive of CDa CD/ITB dilemma persists

Yes

Yes

No

No

Active TB on CT chest
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CT chest in patients who were eventually diagnosed with CD, 

further increases our confidence in the role of CT chest on this 

aspect. 

To conclude, there is a significant improvement in diagnos-

tic sensitivity with the addition of CECT chest findings in the 

diagnostic algorithm of a patient with suspected ITB. 
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