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Abstract

Purpose: Ileocolonoscopy aids in the diagnosis of ileocecal region pathologies when typical mucosal lesions are seen.
However, in many cases the mucosal lesions of the ileocaecal region are atypical, rendering themselves to diagnostic
dilemma. The present study aimed to study the role of computed tomography (CT) enterography in the evaluation
of symptomatic patients who demonstrated ileocecal mucosal lesions of uncertain diagnosis on ileocolonoscopy.

Material and methods: Symptomatic patients who had ileocolonoscopy documented ileocecal mucosal lesions of uncer-
tain diagnosis were enrolled. Patients were subjected to CT enterography within 10 days of ileocolonoscopy. On CT
enterography a diagnosis of Crohn’s disease (CD) or ileocaecal tuberculosis (ITB) was made. The diagnosis obtained
by CT enterography was correlated with the final diagnosis obtained from histopathology. Using descriptive statistics,
the diagnostic performance of CT enterography was evaluated.

Results: A total of 153 cases were enrolled in the study. CT enterography findings were present in 147 cases, resulting
in a diagnostic yield of 96%. Out of these, 58.16% (89/153) had CD, 26.14% (40/153) had ITB, 6.5% (10/153) had
infectious ileitis, and 9.15% (14/153) were indeterminate on histopathology. CT enterography correctly identified
78.65% (70/89) of CD and 75% (30/40) of ITB. CT enterography had a sensitivity of 78.65% and 75%, specificity of
67.19% and 87.61%, positive predictive value of 76.92% and 68.18%, and diagnostic accuracy of 73.86% and 84.31%
for diagnosing CD and ITB, respectively.

Conclusions: CT enterography provided a high diagnostic yield in ileocaecal mucosal lesions of uncertain significance
on endoscopy. CD and ITB were the predominant diseases detected in these individuals. CT enterography had a good
diagnostic performance in the detection of these 2 disorders.
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typical mucosal lesions are seen [2,3]. However, in many
cases the mucosal lesions of ileocecal region are atypi-

Introduction cal, rendering themselves to diagnostic dilemma [4-6].

Ileocecal portion of the digestive tract bears the major
brunt of many inflammatory and infectious diseases that
affect the gut [1]. Ileocolonoscopy is a crucial investiga-
tion to detect the mucosal pathologies affecting the ileo-
cecal junction of the bowel. Endoscopy may help clinch
the diagnosis or narrow the differential diagnosis when

Such mucosal lesions of uncertain diagnosis, especially in
symptomatic patients, require careful evaluation to arrive
at an appropriate diagnosis.

Ileocecal tuberculosis (ITB) and Crohn’s disease (CD)
are 2 major disorders that affect the ileocecal junction.
Ileocolonoscopy can clinch the diagnosis of CD or ITB
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in most patients when typical mucosal lesions are found
[4], but in many instances, especially in early stages,
both CD and ITB can present with non-specific or inde-
terminate mucosal lesions of the ileocecal junction on
endoscopy [5]. Early ITB and CD usually have an over-
lapping clinical presentation. Thus, clinical symptomo-
logy and endoscopy cannot reliably differentiate between
the 2 entities in many cases. However, it is essential to
distinguish these 2 entities with certainty because the
treatment for these 2 conditions is completely different,
and the fallout of a misdiagnosis can have serious con-
sequences [1].

Traditionally, barium studies were used to evaluate
bowel lesions; however, they had limited sensitivity in
the detection of early mucosal lesions and failed to dem-
onstrate extraluminal findings. Nowadays, computed
tomography enterography (CT enterography) using neu-
tral oral contrast media has superseded barium studies
for patients with suspected small bowel diseases [7-9].
CT enterography provides good luminal distention of the
bowel, which helps in disease localization and assessment
of various patterns of bowel wall involvement, and it de-
monstrates the extraintestinal findings. These findings can
aid in making a definite diagnosis [10-12].

The present study was aimed to study the role of CT
enterography in the evaluation of symptomatic patients
who demonstrated ileocecal mucosal lesions of uncertain
diagnosis on ileocolonoscopy.

Material and methods

Study design and patient cohort

This was a prospective observational study conducted
in a tertiary care hospital, spanning a period of 2.5 years
from July 2020 to December 2022. The study was ap-
proved by the Institutional Ethical Committee (IEC).
Written informed consent was obtained from all the pa-
tients prior to the procedure.

All consecutive symptomatic patients aged more than
18 years who presented with new onset lower gastrointes-
tinal symptoms (altered bowel habits, blood with stools,
unexplained abdominal pain, mucus with stools, etc.)
were subjected to ileocolonoscopy. Among these patients,
those who had ileocecal mucosal lesions of uncertain di-
agnosis were enrolled in the final cohort. Ileocecal lesions
of uncertain diagnosis on ileocolonoscopy were defined
as mucosal inflammation, erythema, erosion, superficial
ulceration, or nodules that did not fit into any particular
diagnosis. Patients who had a history of prior intestinal
resection or history of prior ATT or immunomodulatory
(anti-TNF) treatment intake were excluded. We also ex-
cluded patients with stage 4 or 5 chronic kidney disease
(glomerular filtration rate < 30 ml/min) or those with any
contraindication to CT scan like pregnancy or allergy to
iodinated contrast media.

Patient preparation

CT enterography was performed within 10 days of ileo-
colonoscopy. All patients were prepared with a 24-hour
residue-free liquid diet and complete fasting 4 hours be-
fore the study. Mannitol was used for distention of the
bowel. 300 ml of 20% mannitol was mixed with 1 li-
tre of water to form a total of 1.3 litres of the solution.
The solution was administered orally over one hour (450 ml
at 60 minutes, 450 ml at 50 minutes, 200 ml at 20 minutes,
and 200 ml at 10 minutes before scanning). Sixty minutes
prior to CT enterography 10 mg of oral metoclopramide
was given in order to increase gastric and small bowel
peristalsis, and 10 mg of hyoscine-N butyl bromide was
administered to the patient just before scanning.

(T enterography protocol

All the CT enterography scans were performed with
a 256-slice helical CT scanner (SIEMENS SOMATOM
DEFINITION FLASH). A single breath-hold scan was
obtained from the diaphragm to the symphysis pubis at
a tube voltage of 120 kV, tube current of 30 mAs, and
pitch of 0.6. The scans were acquired at a section thick-
ness of 2 to 2.5 mm and reconstruction interval of 1.0 to
1.5 mm. Both non-enhanced and contrast-enhanced scans
were performed. Non-ionic iodinated contrast material,
iopromide (Ultravist, 300 mg/ml) was injected intrave-
nously at a dose of 1.5 ml/kg of body weight and injected
at a rate of 2.5 ml per second. Images were obtained ap-
proximately 45 seconds after the initiation of contrast ma-
terial injection.

Image analysis

Two experienced abdominal radiologists (with 20 and
8 years of experience in abdominal imaging, respectively),
who were blinded to the clinical and endoscopic details,
interpreted the CT images. The 2 radiologists arrived at
a diagnosis consensually.

The various intestinal and extra-intestinal findings on
CT were assessed. The bowel was assessed for the location
of the affected segment, location within the wall, mural
enhancement, mural stratification, length of involvement,
degree of thickening, type of thickening, submucosal fat
deposition, pseudosacculation, ileocaecal junction in-
volvement, mesenteric vascular prominence (Comb sign),
mesenteric fat stranding, mesenteric fibrofatty prolifera-
tion, presence of stricture, fistula, lymphadenopathy, and
ascites.

The findings were noted, and a diagnosis of CD and
ITB was made on CT using the established imaging fea-
tures already described in the literature [13,14]. A diag-
nosis of CD was made when typical imaging findings
like symmetrical bowel wall thickening, mucosal hyper
enhancement with stratified bowel wall appearance,
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discontinuous bowel wall involvement, terminal ileum
predominance, comb sign, and small enhancing mesen-
teric nodes were detected. Similarly, a diagnosis of ITB
was made when there was asymmetric bowel wall thicken-
ing, homogenous bowel wall enhancement with absence
of stratified bowel appearance, ileocaecal junction/caecal
predominance, large mesenteric lymph nodes with necro-
sis, and ascites were detected.

Patients in whom the CT enterography features were
mixed with no clear pattern (some features resembling
CD and others resembling ITB) were labelled as indeter-
minate.

The diagnosis obtained by CT enterography was corre-
lated with the final diagnosis obtained from pathological
data. Using descriptive statistics, the diagnostic perfor-
mance of CT enterography was evaluated.

Statistical analysis

Data were assessed using OpenEpi. Categorical variables
were summarized in terms of frequencies and percent-
ages. The sensitivity, specificity, positive predictive value,
negative predictive value, and diagnostic accuracy were
calculated.

Results

A total of 178 cases were included, of which 25 cases were
lost to follow-up during the course of the study. A total of
153 cases were finally enrolled in the study.

Clinical features and demographics

The demographic characteristics of the patients are pre-
sented in Table 1. Symptoms of abdominal pain and al-
tered bowel habits were found to be commoner. However,
no symptom was found to be specific for either CD or
ITB (Table 1).

lleocolonoscopy findings

On ileocolonoscopy, mucosal erosions/superficial ulcers
were the commonest finding, present in 85.6% (131/153),
followed by erythema in 81.7% (125/153) and nodularity in
21.5% (33/153). Other findings (like deformed IC junction
and stricture) were present in 10.4% (16/153) of the cases.

Final diagnosis in patients undergoing CT Enterography

Among the total cohort of 153 patients, CT enterography
findings suggesting ileocaecal pathology were present in
96% (147/153), and only 4% (6/153) of cases had a normal
CT enterography impression.

On CT enterography a diagnosis of CD was made in 91
(59.5%) cases and I'TB in 44 (28.7%) cases (Figure 1 and 2).
A total of 12 (7.8%) cases were labelled indeterminate, and
6 (3.9%) cases were labelled as normal on CT enterography.

Out of 91 cases who were given CT enterography im-
pression of CD, a total of 76.9% (70/91) cases turned out
to be CD on histopathological examination. Further 5.5%
(5/91) of cases were confirmed as I'TB, 8.8% (8/91) of cas-
es were confirmed as infectious ileitis, and another 8.8%
(8/91) of cases were indeterminate on histopathological
examination.

Out of 44 cases who were given an CT enterography
impression of ITB, 68.18% (30/44) of cases turned out be
ITB on histopathology, whereas 18.18% (8/44) of cases were
confirmed as CD, 4.5% (2/44) of cases were confirmed as
infectious ileitis, and 9% (4/44) of cases were indeterminate
on histopathological examination.

Out of the total of 12 cases who were given indeter-
minate CT enterography impression, 58.33% (7/12) turned
out to be CD, 25% (3/12) of cases were diagnosed as ITB,
and 16.66% (2/12) of cases were indeterminate on histo-
pathological examination.

A total of 6 cases were given an unremarkable impres-
sion on CT enterography, out of which 66.7% (4/6) of cases

Table 1. Demographic parameters and clinical presentation of patients of Crohn’s disease (CD) and ileocaecal tuberculosis (ITB)

Parameter

(D (n=289)

ITB (n = 40)

Gender (male : female ratio) 1.68:1 1.79:1 0.27

Mean age (age range) in years 45 (18-60) 43 (21-65) 0.439

Symptoms
Abdominal pain 82(92.13%) 37(92.5%) 0.149
Altered bowel habits 85(95.50%) 38(97.4%) 0.86
Blood with stools 26 (29.2%) 13 (32.5%) 0.33
Loss of appetite 25(28.08) 10 (20.0%) 0.15
Weight loss 4 (4.44%) 5(12.5%) 0.437
Nausea/vomiting 4(4.49%) 2(5.0%) 0.432
Fever 6 (6.7%) 7(17.5%) 0.213
Night sweats 3(3.33%) 5(12.5%) 0.987
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Figure 1. A 27-year-old male presented with history of fever and loose stools. IIeocoIonoscopy showed erythema and ulcers of uncertain diagnosis in
ileocecal region. Computed tomography enterography showed terminal ileal thickening with homogenous enhancement (arrow in A), multiple enlarged
mesenteric nodes with some showing necrosis (arrow in B), and minimal pelvic ascites (arrow in C). Computed tomography enterography impression of
ileocaecal tuberculosis (ITB) was given. Histopathology revealed caseating granulomas (D), confirming the diagnosis of ITB
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Figure 2. A 36-year-old female presented with 10-day history of pain in the abdomen and blood with stools. lleocolonoscopy showed erosions and ulcers
of uncertain diagnosis in the ileocecal region (arrows in A). Computed tomography enterography revealed bowel wall thickening with stratified mural
enhancement in the terminal ileum (arrows in B and ) with mesenteric congestion (comb sign) and a few small enhancing mesenteric nodes. A CT impres-
sion of Crohn’s disease (CD) was made. Histopathology showed non-caseating granulomas (D) confirming the diagnosis of (D
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Table 2. Computed tomography enterography and final diagnosis of the cases

(T enterography impression Final diagnosis (Histopathology)

ITB Infective ileitis Indeterminate
(D (n=91) 70 (76.9%) 5(5.5%) 8(8.8%) 8(8.8%)
[TB (n=44) 8(18.18%) 30 (68.18%) 2 (4.5%) 4(9%)
Indeterminate (n=12) 7(58.33%) 3(25%) 0 2(16.66%)
Unremarkable (n =6) 4(66.7%) 2(33.3%) 0 0
Total cases (n=153) 89 40 10 14

(D — Crohn’s disease; ITB — ileocecal tuberculosis

Table 3. Diagnostic performance of (T enterography for diagnosing Crohn’s disease (CD) and ileocecal tuberculosis (ITB)

Statistic Sensitivity Specificity Positive Predictive Negative Predictive Diagnostic accuracy
Value Value
Q)] 78.65% 67.19% 76.92% 69.35% 73.86%
(95% Cl: 0.68-0.86) (95% Cl: 0.54-0.78) (95% Cl: 0.69-0.82) (95% (1:0.59-0.77) (95% CI: 0.66-0.80)
ITB 75.00% 87.61% 68.18% 90.83% 84.31%
(95% CI: 0.58-0.87) (95% Cl: 0.80-0.93) (95% Cl: 0.55-0.78) (95% (1: 0.85-0.94) (95% (1:0.77-0.89)

Table 4. Comparison of computed tomography enterography findings between Crohn’s disease (CD) and ileocecal tuberculosis (ITB)

(T enterography features (D (n=89) ITB (n = 40)

Incidence of bowel wall thickening 79 (88.7%) 36 (90.00%) 0.831

Symmetrical wall thickening 84 (94.38%) 5(12.5%) <0.001

Asymmetric wall thickening 4 (4.49%) 35(87.5%) <0.001

Pattern of bowel enhancement
Homogenous enhancement 4 (4.49%) 32 (80.00%) <0.001
Stratified hyper-enhancement 83(93.25%) 1(2.5%) <0.001
Ascites 4 (4.49%) 25(62.5%) <0.001
Comb’s sign 71(79.77%) 4(10.00%) <0.001
Skip lesions 63 (70.78%) 7(17.5) <0.001
Lymphadenopathy 32(35.95%) 28(70.00%) 0.732
Lymph nodes with necrosis (n = 20) 0(0.0%) 19 (95%) <0.001

Table 5. Diagnostic performance of various computed tomography enterography findings in the diagnosis of Crohn’s disease (CD)

Feature Sensitivity Specificity  Positive predictive value Negative predictive value Diagnostic accuracy
Symmetrical wall thickening 94.38% 92.19% 94.38% 92.19% 93.46%
Stratified hyper-enhancement 93.26% 98.44% 98.81% 91.30% 95.42%
Comb sign 79.78% 93.75% 94.67% 76.92% 85.62%
Skip lesions 70.79% 89.06% 90.00% 68.67% 78.43%

turned out to be CD and 33.3% (2/6) of cases were con-  of 68.18%, negative predictive value of 90.83%, and diag-
firmed as ITB on histopathological examination (Table 2).  nostic accuracy of 84.31% for diagnosing I'TB (Table 3).
CT enterography had a sensitivity of 78.65%, specificity
of 67.19%, positive predictive value of 76.92%, negative pre-
dictive value of 69.35%, and diagnostic accuracy of 73.86%
for diagnosing CD. CT enterography had a sensitivity A statistically significant difference was found between
of 75%, specificity of 87.61%, positive predictive value the type of thickening, type of enhancement, presence of

Comparison of CT enterography findings between (D and ITB
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Table 6. Diagnostic performance of various computed tomography enterography findings in the diagnosis of ileocecal tuberculosis (ITB)

Feature

Sensitivity

Specificity

Positive predictive value Negative predictive value

Diagnostic accuracy

Asymmetric wall thickening 87.50% 96.46% 89.74% 95.61% 94.12%
Ascites 62.50% 96.46% 86.21% 87.90% 87.58%
Lymph nodes with necrosis 47.50% 99.12% 95.00% 84.21% 85.62%

ascites, presence of combs sign, presence of skip lesions,
and presence of necrotic nodes between CD and ITB (all
p-values <0.05) (Table 4).

Diagnostic performance of various CT enterography
findings in the diagnosis of (D

The diagnostic performance of different CT enterography
findings in the diagnosis of CD is presented in Table 5.
Symmetrical wall thickening and stratified mural en-
hancement had the highest sensitivity, specificity, PPV,
NPV, and diagnostic accuracy, with all the statistical val-
ues exceeding 90%.

Diagnostic performance of various CT enterography
findings in the diagnosis of ITB

The diagnostic performance of different CT enterography
findings in the diagnosis of ITB is presented in Table 6.
Necrotic mesenteric lymph nodes and asymmetrical bowel
wall thickening had specificity of 99% and 96%, respective-
ly, in the diagnosis of ITB.

(T enterography findings in non-specific infectious ileitis

Ten cases were confirmed as non-specific infectious ileitis.
Mild bowel wall thickening was seen in 5 cases, moderate
in 4 cases, and marked in one case. All the 10 cases exhib-
ited symmetric bowel wall thickening. Mural stratification
was maintained in all the cases of infectious enteritis. Seg-
mental involvement was seen in 4 cases, whereas 6 cases ex-
hibited diffuse involvement. One case had necrotic nodes.

Indeterminate cases on histopathology

A total of 14 cases were inconclusive on histopathology. In
such cases, CT enterography impression was used to guide
empirical therapy. The outcome of these 14 cases is given in
a flowchart (Figure 3). Based on response to empirical CD
specific or anti-tubercular therapy, 9 out of these 14 cases
proved to be CD, whereas the rest 5 were confirmed as ITB.

Discussion

CD and ITB comprise the bulk of diseases that affect
the ileocaecal region of the gut with a minor contribu-
tion from other infectious ileitis (amoebiasis, salmonella)
and inflammatory systemic disorders that affect the gut,

like Behcet’s disease [1]. Developing countries that are
at the crossroads of epidemiological transition are wit-
nessing a rise in CD, which were previously endemic for
ITB. A converse trend is being observed in many coun-
tries where the burden of ITB is increasing owing to the
HIV pandemic. A confident distinction between ITB and
CD is challenging for clinicians due to the overlapping
symptoms. Certain clinical features like hematochezia and
perianal involvement are common in CD, whereas night
sweats and fever are common in ITB. On endoscopy the
presence of aphthous or longitudinal ulcers is common
in CD, whereas the presence of transverse ulcers or patu-
lous ileocaecal valve is frequent in ITB. However, some
patients have a non-specific endoscopic picture that is
ambiguous. There are subtle histological differences be-
tween CD and ITB, and in many cases a confident distinc-
tion between the 2 diseases is difficult. On histopathology
the detection of large caseating granulomas favours ITB,
whereas the detection of microgranulomas favours a diag-
nosis of CD. Detection of acid-fast bacillus (AFB) is an ex-
clusive feature of ITB. Although caseating granulomas or
detection of AFB positive bacilli is pathognomonic of ITB,
in up to 30% of cases there is a poor yield of endoscopic
sampling. CT enterography offers the advantage of non-
invasively assessing the entire bowel and extra-intestinal
abnormalities and aids in differentiating between CD and
ITB. On imaging, long segment discontinuous gut in-
volvement, mesenteric hypervascularity are common in
CD, whereas contiguous bowel involvement and presence
of necrotic mesenteric lymph nodes favours ITB [12-16].

This study evaluated the role of CT enterography in
the evaluation of ileocecal mucosal lesions of uncertain
diagnosis on ileocolonoscopy. This study demonstrated
a high diagnostic yield of 96% for CT enterography in
ileocolonoscopy documented mucosal lesions of un-
certain diagnosis. In this study CD (58.16%; 89/153)
constituted the largest group, followed by ITB (26.14%;
40/153). A small percentage was confirmed as infectious
ileitis (6.5%; 10/153). However, this does not reflect the
general trend of disease in our community, where ITB
still outnumbers the CD. This trend was peculiar to this
cohort of patients who had an indeterminate endoscopic
picture. The clinical symptoms were overlapping, and no
symptoms were found to be specific to either CD or ITB.

On CT enterography hyperenhancing symmetrical
bowel wall thickening (94.3% vs. 12.5%), preserved mu-
ral stratification (93.2% vs. 2.5%), skip lesions (70.7% vs.
17.5%), and increased mesenteric vascularity (comb sign)
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(80% vs. 10%) were significantly more common in CD
compared to ITB (all p-values <0.05). In contrast, asym-
metrical bowel wall thickening (87.5% vs. 4.5%) with ho-
mogenous enhancement, lack of mural stratification, pres-
ence of ascites (62.5% vs. 4.5%), and necrotic mesenteric
nodes (100% vs. 0%) were significantly more common in
ITB compared to CD (all p-values <0.05). These findings
are in concordance with the studies of Kedia et al. [11],
Kalra N et al. [15], and Choi D et al. [16], who reported
that thick bowel wall with mural stratification pattern of
enhancement is more common in CD. However, Zhao XS
et al. [12] did not find any significant difference in pat-
terns of bowel wall enhancement between CD and ITB.

In this study, the sensitivity of CT enterography for
detecting CD and ITB was 78.65% and 75% respectively.
Ray D et al. [17] observed a sensitivity of 93.75% for CT
enterography in diagnosing I'TB. The sensitivity of CT en-
terography has been reported in excess of 85% for diag-
nosing CD [18-21].

A study from India reported that CT findings of long-
segment bowel involvement (69% vs. 28%), discontinu-
ous bowel involvement (63% vs. 42%), positive comb sign
(44% vs. 20%), and left colon involvement were more
commonly associated with CD as compared to ITB. In
contrast, frequent involvement of ileocecal junction (70%
vs. 43%), short segment involvement, and lymph node
size more than 1 cm (20% vs. 2%) were more common
in ITB. The authors developed a predictive model based
on CT features. They obtained a specificity of 90% and
positive predictive value of 80% in diagnosing ITB when
3 characteristic CT features of ileocecal junction involve-
ment, large lymph node size, and long-segment bowel in-
volvement were present [11].

A study from China reported that asymmetric bowel
wall thickening, segmental bowel involvement, positive
comb sign, and proliferation of mesenteric fat were sig-
nificantly associated with CD [22]. Discontinuous small

bowel involvement and positive comb sign were found to
independently predict the likelihood of CD, and the ad-
dition of these CT findings to endoscopic results signifi-
cantly improved the diagnostic accuracy [23].

Another study from China concluded that CT entero-
graphic parameters aided the differentiation between ITB
and CD. This study showed that a mathematical regres-
sion model combining 6 parameters of clinical, endos-
copy and CT enterography had a high sensitivity (97.8%),
specificity (96.8%), accuracy (97.6%,), positive predictive
value (98.9%), and negative predictive value (93.7%) for
differentiation between ITB and CD [24].

A meta-analysis including 612 patients (CD 417; ITB
192) across 6 different studies reported that enlarged ne-
crotic mesenteric lymph nodes were exclusively seen in
ITB and had the highest diagnostic accuracy for ITB [25].
The presence of skip lesions and comb sign had a very high
diagnostic accuracy for CD, with a sensitivity of 82% and
specificity of 81%. Similarly, involvement of left sided colon,
asymmetric bowel thickening, and mesenteric fat prolifera-
tion were found to have a poor sensitivity (40%) but good
specificity (90%). Preserved mural stratification was found
to have a poor diagnostic accuracy, possibly due to trans-
mural bowel involvement in both CD and ITB.

There are still many challenges in the management of
ITB and CD in areas that are highly endemic for tubercu-
losis, e.g. Asia. Hence, management strategies are often
modified according to these challenges [26].

Recently a study demonstrated that a machine learn-
ing tool, namely the XGBoost algorithm, comprising
9 variables, has a high AUC, sensitivity, specificity, preci-
sion, and Matthews correlation coefficient (MCC), yielding
values of 0.891, 0.813, 0.969, 0.867, and 0.801, respectively.
The proposed framework concluded that the effectiveness
of distinguishing CD from ITB through interpretable ma-
chine learning can obtain a good efficacy but may need an
explanation for some individual patients [27].

Indeterminate cases with CT

enterography impression (D
(n=8)
(T enterography (T enterography (T enterography impression
impression (D (n =8) impression of [TB (n = 4) indeterminate (n=2)

Good response to (D specific
treatment (n = 6);
final dianosis (D

Good response

final diagnosis ITB

Good response to CD specific
treatment (n = 2);
final diagnosis (D

to ATT (n=3);

No response to (D specific
treatment (n = 2);
final dianosis ITB

No response t

final diagnosis (D

0ATT (n=1);

(T — computed tomography, (D — Crohn’s disease

Figure 3. Flow-chart showing the outcome of cases that were indeterminate

on histopathology
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Multiparametric-based predictive models incorporat-
ing clinical, endoscopy findings, histology, and radiology
to differentiate ITB from CD are gaining popularity but
have yielded varied results so far. Additionally, there is
a lack of validation studies for most of such models [28].

Conclusions

The present study demonstrates the value of CT en-
terography in symptomatic patients who present a non-spe-
cific mucosal disease of ileocaecal junction on ileocolonos-
copy. CT enterography has a high diagnostic yield in this

subset of patients and aids in differentiating between the
2 most important chronic disorders of CD and ITB that
affect the ileocaecal region of the gut. Symmetrical bowel
wall involvement, preserved mural stratification, skip le-
sions, and comb sign favour a diagnosis of CD, whereas
asymmetrical bowel wall thickening, loss of mural stratifi-
cation, presence of ascites, and necrotic lymphadenopathy
are significantly associated with ITB.

Conflict of interest

The authors report no conflict of interest.

References

1. Muslim S, Bagarhatta M. Intestinal tuberculosis versus Crohn’s disease:
evaluating the role of computed tomography enterography in differ-
entiating the two. ] Gastrointestinal Abdom Radiol 2019; 2: 116-125.

2. Sharma R, Madhusudhan KS, Ahuja V. Intestinal tuberculosis versus
crohn’s disease: Clinical and radiological recommendations. Indian
J Radiol Imaging 2016; 26: 161-172.

3. Kedia S, Das P, Madhusudhan KS, et al. Differentiating Crohn’s dis-
ease from intestinal tuberculosis. World ] Gastroenterol 2019; 25:
418-432.

4. Yu H, Liu Y, Wang Y, Peng L, et al. Clinical, endoscopic and histolog-
ical differentiations between Crohn’s disease and intestinal tubercu-
losis. Digestion 2012; 85: 202-209.

5. Lee Y], Yang SK, Byeon JS, et al. Analysis of colonoscopic findings in
the differential diagnosis between intestinal tuberculosis and Crohn’s
disease. Endoscopy 2006; 38: 592-597.

6. Das K, Ghoshal UC, Dhali GK, et al. Crohn’s disease in India: a multi-
center study from a country where tuberculosis is endemic. Digest Dis
Sci 2009; 54: 1099-1107.

7. Costa-Silva L, Martins T, Passos MD. CT enterography: a prelimi-
nary experience in the evaluation of small bowel diseases. Radiol
Bras 2010; 43: 303-308.

8. Paulsen SR, Huprich JE, Fletcher JG, et al. CT enterography as a di-
agnostic tool in evaluating small bowel disorders: review of clinical
experience with over 700 cases. Radiographics 2006; 26: 641-657.

9. Limsrivilai J, Shreiner AB, Pongpaibul A, et al. Meta-analytic Bayesian
model for differentiating intestinal tuberculosis from Crohn’s disease.
Am ] Gastroenterol 2017; 112: 415-427.

10. Ye Z, Lin Y, Cao Q, et al. Granulomas as the most useful histopatho-
logical feature in distinguishing between Crohn’s disease and intes-
tinal tuberculosis in endoscopic biopsy specimens. Medicine (Balti-
more) 2015; 94: €2157. doi: 10.1097/MD.0000000000002157.

11. Kedia S, Sharma R, Nagi B, et al. Computerized tomography-based

—

predictive model for differentiation of Crohn’s disease from intestinal
tuberculosis. Indian ] Gastroenterol 2015; 34: 135-143.

12. Zhao XS, Wang ZT, Wu ZY, et al. Differentiation of Crohn’s disease
from intestinal tuberculosis by clinical and CT enterographic models.
Inflammatory Bowel Diseases 2014; 20: 916-925.

13. Guglielmo FF, Anupindi SA, Fletcher JG, et al. Small bowel Crohn
disease at CT and MR enterography: imaging atlas and glossary of
terms. Radiographics 2020; 40: 354-375.

14. Israrahmed A, Yadav RR, Yadav G, et al. Systematic reporting of
computed tomography enterography/enteroclysis as an aid to reduce
diagnostic dilemma when differentiating between intestinal tubercu-
losis and Crohn’s disease: a prospective study at a tertiary care hospi-
tal. JGH Open 2021; 5: 180-189.

15. Kalra N, Agrawal P, Mittal V, et al. Spectrum of imaging findings on
MDCT enterography in patients with small bowel tuberculosis. Clin
Radiol 2014; 69: 315-322.

16. Choi D, Lee SJ, Cho YA, et al. Bowel wall thickening in patients with
Crohn’s disease: CT patterns and correlation with inflammatory ac-
tivity. Clin Radiol 2003; 58: 68-74.

17. Ray D, Thukral BB, Gupta R, Prasad R. Small bowel tuberculosis by
multidetector CT enteroclysis. Jap ] Radiol 2013; 31: 471-479.

18. Santos CH, Menezes JN, Nunes TE, Martins LD. CT enterography in
the evaluation of Crohn’s disease. Journal of Coloproctology (Rio de
Janeiro) 2015; 35: 217-222.

19. Booya E, Fletcher JG, Huprich JE, et al. Active Crohn disease: CT
findings and interobserver agreement for enteric phase CT entero-
graphy. Radiology 2006; 241: 787-795.

20. Ali RM, Ghonimy MB. Diagnostic role of computed tomography en-
terography (CTE) in assessment of intra-mural and extra-intestinal
CT findings in active Crohn’s disease (CD). Egypt ] Radiol Nucl Med
2021; 52: 124. doi: https://doi.org/10.1186/s43055-021-00506-0.

21. Lee SS, Ha HK, Yang SK, et al. CT of prominent pericolic or perien-

—_

teric vasculature in patients with Crohn’s disease: correlation with
clinical disease activity and findings on barium studies. Am J Roent-
genol 2002; 179: 1029-1036.

22. Park YH, Chung WS, Lim JS, et al. Diagnostic role of computed to-
mographic enterography differentiating Crohn disease from intesti-
nal tuberculosis. ] Comput Assist Tomogr 2013; 37: 834-839.

23. Mao R, He Y, Ouyang CH, et al. Computed tomographic enterogra-
phy adds value to colonoscopy in differentiating Crohn’s disease from
intestinal tuberculosis: a potential diagnostic algorithm. Endoscopy
2015; 47: 322-329.

24. Zhang T, Fan R, Wang Z, et al. Differential diagnosis between Crohn’s
disease and intestinal tuberculosis using integrated parameters in-
cluding clinical manifestations, T-SPOT, endoscopy and CT enter-
ography. Int J Clin Exp Med 2015; 8: 17578.

25. Kedia S, Sharma R, Sreenivas V, et al. Accuracy of computed to-

mographic features in differentiating intestinal tuberculosis from

€560

© Pol J Radiol 2023; 88: e553-e561



Diagnostic utility of CT enterography in the evaluation of ileocecal mucosal lesions of uncertain diagnosis on ileocolonoscopy.

Crohn’s disease: a systematic review with meta-analysis. Int Res 2017;
15: 149-159.

26. Banerjee R, Pal P, Mak JW, Ng SC. Challenges in the diagnosis and
management of inflammatory bowel disease in resource-limited set-
tings in Asia. Lancet Gastroenterol Hepatol 2020; 5: 1076-1088.

27. Weng F, Meng Y, Lu E, et al. Differentiation of intestinal tuberculosis
and Crohn’s disease through an explainable machine learning me-
thod. Sci Rep 2022; 12: 1714. doi: 10.1038/s41598-022-05571-7.

28. Choudhury A, Dhillon J, Sekar A, et al. Differentiating gastrointesti-
nal tuberculosis and Crohn’s disease — a comprehensive review. BMC
Gastroenterol 2023; 23: 246. doi: 10.1186/s12876-023-02887-0.

© Pol J Radiol 2023; 88: e553-e561

e561



