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Abdominal computed tomography (CT) can noninvasively image the entire gastrointestinal tract and assess extraintestinal
features that are important in differentiating Crohn’s disease (CD) and intestinal tuberculosis (ITB). The present meta-analysis
pooled the results of all studies on the role of CT abdomen in differentiating between CD and ITB. We searched PubMed and
Embase for all publications in English that analyzed the features differentiating between CD and ITB on abdominal CT. The
features included comb sign, necrotic lymph nodes, asymmetric bowel wall thickening, skip lesions, fibrofatty proliferation, mu-
ral stratification, ileocaecal area, long segment, and left colonic involvements. Sensitivity, specificity, positive and negative likeli-
hood ratios, and diagnostic odds ratio (DOR) were calculated for all the features. Symmetric receiver operating characteristic
curve was plotted for features present in >3 studies. Heterogeneity and publication bias was assessed and sensitivity analysis
was performed by excluding studies that compared features on conventional abdominal CT instead of CT enterography (CTE).
We included 6 studies (4 CTE, 1 conventional abdominal CT, and 1 CTE+conventional abdominal CT) involving 417 and 195
patients with CD and ITB, respectively. Necrotic lymph nodes had the highest diagnostic accuracy (sensitivity, 23%; specific-
ity, 100%; DOR, 30.2) for ITB diagnosis, and comb sign (sensitivity, 82%; specificity, 81%; DOR, 21.5) followed by skip lesions
(sensitivity, 86%; specificity, 74%; DOR, 16.5) had the highest diagnostic accuracy for CD diagnosis. On sensitivity analysis, the
diagnostic accuracy of other features excluding asymmetric bowel wall thickening remained similar. Necrotic lymph nodes and
comb sign on abdominal CT had the best diagnostic accuracy in differentiating CD and ITB. (Intest Res 2017;15:149-159)
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INTRODUCTION especially in developing countries such as India, which are
endemic for ITB with increasing incidence of IBD.*” Increas-

Crohn’s disease (CD) and intestinal tuberculosis (ITB) are ing IBD cases are also observed in developed countries
granulomatous diseases that are difficult to differentiate,” where the incidence of ITB is also increasing because of pan-
demic human immunodeficiency virus infections.” There are
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specificity, and a predictive model was also developed on
the basis of colonoscopicfeatures." However, CD can affect
any area of the gastrointestinal tract, and not all areas of the
bowel are accessible through endoscopy. Capsule endosco-
py is an alternative for inaccessible areas; however, it cannot
be performed for patients with stricturing diseases."” Patho-
logical evaluation'*"!
of both CD and ITB, and a recent meta-analysis reported
very high specificity (>95%) for caseation necrosis, confluent
granulomas, and ulcers lined by epithelioid histiocytes in
differentiating ITB from CD."® However, intestinal biopsies
are dependent on endoscopic success, and the sensitivity
for histological features detailed above is very low, thereby
reducing the applicability of these criteria. Among the se-
rologic tests, the anti-Saccharomyces cerevisiae antibody
(ASCA) assay could not differentiate between CD and ITB
according to a study'® and a recent meta-analysis,"” and in-
terferon gamma release assays (IGRA) had a sensitivity and
specificity of only 80%."

Cross-sectional imaging tests, such as CT enterography
(CTE), unlike endoscopy, can image the entire gastrointes-
tinal tract and characterize extraintestinal manifestations,
such as the lymph nodes, mesenteric changes, and ascites,
which have an important role in differentiating CD and ITB.
Recently, we reported the differentiating features between
CD and ITB based on CT findings and developed a predic-
tive model based upon three features (long segment involve-
ment, ileocaecal area involvement, and lymph nodes >1 cm)
to differentiate between CD and ITB."” This model had high
specificity and positive predictive value; however, the sensi-
tivity was relatively low because of the low frequency of in-

is the gold standard for the diagnosis

dividual features in either disease. Numerous recent studies
have also evaluated the role of CT in differentiating between
CD and ITB.***' Therefore, we tried to collate the results of
all these studies to evaluate the overall role of CT in differen-
tiating between CD and ITB.

METHODS
1. Search Strategy

We searched the PubMed and Embase using the search
terms described below for full-text articles/abstracts in
English from inception until December 2015. The searched
terms included the following: “Crohn’s disease OR Crohn
OR CD” AND “intestinal tuberculosis OR tuberculous colitis”
AND ‘computed tomography OR CT. The reference lists
of the included studies were also searched manually. The
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inclusion criteria for articles were as follows: (1) studies in
the English language only, (2) studies in full-text format, (3)
studies comparing CT features between CD and ITB, and (4)
both retrospective and prospective studies. Case reports, re-
view articles, commentaries, and duplications were excluded
in the analysis.

2. Definitions of CD and ITB

1) CD

The diagnosis of CD was based on the combination of
clinical, endoscopic, and histological findings, except for the
study by Makanjuola.* In indeterminate cases, clinical and
endoscopic responses to specific CD therapies were also

5-27

considered diagnostic factors for CD.”

2) ITB

ITB was diagnosed when one of the following was report-
ed: (1) caseating granuloma on histological examination;
(2) AFB on smear or culture staining; and (3) histologically
or microbiologically confirmed TB at the extraintestinal site,
except for the study by Makanjuola.” In indeterminate cases,
clinical and endoscopic responses to antitubercular thera-
pies (ATT) were considered diagnostic factors for ITB.**

3. Data Extraction

Data from the eligible articles were extracted by two re-
viewers independently (S.K. and V.S.) and entered into a
standard proforma. Any disagreement between the two
reviewers was resolved by consensus. The data extracted
from each study included the following: name of author, site
of study (country), year of study, duration of study, number
of patients with CD and ITB, diagnostic criteria used for CD
and ITB, study design (retrospective or prospective), and in-
dividual features compared in each study (detailed below).

1) CT Features Analyzed in the Meta-Analysis

We pooled the results of those features studied in at least
two studies. The analyzed features included the following:
comb sign (six studies), asymmetric bowel wall thickening
(six studies), necrotic lymph nodes (six studies), skip lesions
(five studies), fibrofatty proliferation (five studies), mural
stratification (five studies), illeocecal area involvement (two
studies), left colonic involvement (two studies), and long
segment involvement (two studies).
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4. Quality Assessment of the Studies

Quality assessment of the studies was performed by two
reviewers independently, and any discrepancy was resolved
by consensus. Quality assessment was performed using the
original Quality Assessment of studies of Diagnostic Accu-
racy included in Systematic reviews (QUADAS) checklist.”
The checklist consists of 14 questions for which the answer

can be “yes,” “no,” or “unclear” A score of 1 is given when the
answer is “yes,” -1 when “no,” and 0 when “unclear”

5. Statistical Analysis

Sensitivity, specificity, positive and negative likelihood
ratios (PLRs and NLRs), and diagnostic OR (DOR) with 95%
CIs were calculated to assess the accuracy of all features in
differentiating CD and ITB. Heterogeneity across the stud-
ies was assessed using the I” statistics. If I was greater than
50%, the variation across these studies was considered to be

https://doi.org/10.5217/ir.2017.15.2.149 « Intest Res 2017;15(2):149-159

due to heterogeneity rather than by chance. Spearman cor-
relation coefficient was calculated to study for the threshold
effect accounting for the heterogeneity. The random-effects
model was used when the heterogeneity was significant.
Sensitivity analysis was performed by excluding studies that
compared the features on conventional abdominal CT, in-
stead of CTE. The pooled summary receiver operating char-
acteristic (SROC) curve was plotted when the features were
present in at least three studies. Area under the curve (AUC)
was used to assess the diagnostic accuracy of each feature.
All analyses, except for publication bias, were performed
using the Metadisc 1.4 software (http://www.hrc.es/inves-
tigacion/metadisc_en.htm). Publication bias was assessed
using the Deeks’ funnel plot asymmetry test for all features
separately. The Stata software version 14.0 (StataCorp., Col-
lege Station, TX, USA) was used to assess publication bias.

| 76 Abstracts identified |

[ | 52 Studies excluded as they
v "I were not relevant to the topic

| 24 Studies included for further review |

1 Review article
8 Case reports

disease

A 4

1 Study compared visceral fat on CT

1 Study evaluated features of small bowel perforation
2 Studies only evaluated features of ITB

2 Studies evaluated multiple etiologies of small bowel

3 Studies were duplications

Fig. 1. Flowchart showing the selection of

6 Studies included for final analysis

Table 1. Characteristics of the Studies Included in the Meta-Analysis

the studies included in the meta-analysis.
ITB, intestinal tuberculosis.

Author Duration of

Type of

CD ITB Follow-

e Country S cT ) ) Study type  Blinding QUADAS
Makanjuola (1998  Saudi Arabia 1991-1998 Conventional 9 18  Retrospective and No Yes 8
abdominal CT prospective
Park et al. (2013)* South Korea Jan 2006-Aug 2011 CTE 54 N Retrospective Yes Yes 10
Zhao et al. (2014)""  China Jan 2008-Mar 2013 CTE 141 47  Retrospective Yes Yes 10
Kedia et al. (2015)"  India Aug 2008-Jul 2011 Conventional 17 16 Retrospective Yes Yes 12
abdominal CT
CTE 37 34
Total 54 50
Mao et al. (2015 China Jan 2011-Dec 2013 CTE 67 38 Retrospective Yes Yes 12
Zhang et al. (2015)”  China Mar 2013-Dec 2014  CTE 92 31 Prospective Yes Yes 10

[TB, intestinal tuberculosis; QUADAS, Quality Assessment of studies of Diagnostic Accuracy included in Systematic reviews; CTE, CT enterography.
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RESULTS

In total, 76 abstracts were obtained using the search
criteria described above (Fig. 1). Of these, 52 studies were
excluded because they were not relevant to the topic. Of the
remaining 24 abstracts, 18 were further excluded because
they did not study research questions and were in the form
of review articles, case reports, and duplications. Six studies
were included in the final analysis. The analysis involved six
studies including a total of 612 patients: 417 with CD and
195 with ITB. Of these, one study” compared the features on
conventional abdominal CT only and not CTE and a second
study" compared the features on both conventional abdom-
inal CT and CTE. Thus sensitivity analysis was performed by
excluding the former study”' and the patients with conven-
tional abdominal CT" (CD, n=17; ITB, n=16) from the latter
study (Table 1). The characteristics of the studies with their
country, duration, sample size, design, and QUADAS are
mentioned in Table 1.

1. Sensitivity and Specificity of the Features for the
Diagnosis of CD

1) Comb Sign

All six studies compared the presence of comb sign be-
tween CD (n=417) and ITB (n=195). The pooled sensitivity,
specificity, PLR, NLR, and DOR of comb sign for the diag-
nosis of CD were 82% (95% CI, 78%-85%), 81% (95% ClI,
74%-86%), 3.6 (95% Cl, 2.3-5.7), 0.2 (95% CI, 0.1-0.5), and
21.5 (95% CI, 7.1-64.7), respectively (Table 2). The sROC
curve showed high diagnostic accuracy with an AUC of 0.89
(Fig. 2).

There was significant heterogeneity among all param-
eters (I°>50%). Spearman correlation coefficient was 0.543
(P=0.266), which indicated the absence of a threshold effect.

2) Asymmetric Bowel Wall Thickening

All six studies compared the presence of asymmetric bow-
el wall thickening between patients with CD (n=417) and
those with ITB (n=195). The pooled sensitivity, specificity,
PLR,NLR, and DOR of asymmetric bowel wall thickening for
the diagnosis of CD were 41% (95% CI, 36%-46%), 90% (95%
CI, 85%-94%), 3.5 (95% CI, 0.6-21.9), 0.7 (95% CI, 0.5-1.1),
and 4.9 (95% CI, 0.5-48.4), respectively (Table 2). The sROC
curve did not show a good diagnostic accuracy with an AUC
0f 0.68.

There was significant heterogeneity among all param-
eters (I’>50%). Spearman correlation coefficient was —0.429
(P=0.397), which indicated the absence of a threshold effect.
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Table 2. Pooled Sensitivity, Specificity, LRs, and DOR of Individual Features in Distinguishing CD from ITB

AUCSROC

Positive LR Negative LR DO
(95% ClI) (95% ClI) (95% ClI)

Specificity
(95% ClI)

(95% CI)

D (n) ITB (n) Sensitivity
82

No. of
studies

Feature

0.89

7.1-64.7)
2.5-1100)
0.5-48.4)
2.1-104)
2.7-138)

INTESTINAL RESEARCH

0.87
0.

68

0.69

95
77
95
64

61

1
1
1
1

417

Comb sign

86
41

408
417

Skip lesions

Asymmetric bowel wall thickening

41

325

Fibrofatty proliferation

56

108

Long segment involvement
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- e Sensitivity (95% CI)
° — Makanjuola (1998) 0.56 (0.21-0.86)
—e— Park et al. (2013)"” 0.74 (0.60-0.85)
i | -@  Zhaoetal 2014 0.95 (0.90-0.98)
—o— Lo Kediaetal. 2015 044 (0.31-0.59)
—0- Mao et al. (2015) 0.81 (0.69-0.89)
| @  Zhangetal 015"  091(0840.96)
- 1
P
- 1
- Pooled sensitivity=0.82 (0.78 to 0.85)
Chi-square=71.64; df=5 (P=0.0000) sROC curve
T T T T 1 Inconsistency (I-square)=93.0%
0 0.2 0.4 0.6 0.8 1.0
Sensitivity
————— Specificity (95% Cl)
i ——@ Makanjuola (199§0>24 1.00 (0.81-1.00)
————@—  Parketal (2013) 0.91 (0.59-1.00)
—e—! Zhao et al. (2014)°' 070 (0.55:0.83) =
—0O+ Kedia et al. 2015)" 0.80 (0.66-0.90) =
| ——@  Maoetal (2015)” 0920790989 &
—— Zhang et al. (2015)™ 068 (049083 &
i i Symmetric sROC
P . AUC=0.8930
—- Pogled sensitivity=0.81 (0.74 to 0.86) SE (AUC)=0.0359
Chi-square=18.37; df=5 (P=0.0025) Q*=0.8238
T T T T 1 i - = 0 *
0 02 04 06 08 o Inconsistency (I-square)=72.8% SE (Q*)=0.0375
Specificity T T T T !
R . Diagnostic OR (95% Cl) 0.2 0.4 06 08 1.0
— @)  Makanjuola (1998)" 45.22 (2.09-977.00) 1-Specificity
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i —@+ Zhaoetal (2014)" 45.12 (16.87-120.71)
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i —@D Maoetal (2015)” 48.46 (12.88-182.41)
—e—! Zhang et al. (2015)” 92,05 (7.75-62.73)
1 1
L Random effects model
Pooled diagnostic OR=21.50 (7.14 to 64.73)
T 1 Cochran-Q=21.00; df=5 (P=0.0008)
0.01 1 100.0 Inconsistency (I-square)=76.2%

Diagnostic OR Tau-squared=1.3090

Fig. 2. Forest plots and summary receiver operating characteristic (SROC) curve for comb sign. AUC, area under the curve.

3) Skip Lesions

Five studies compared skip lesions between patients with
CD (n=408) and those with ITB (n=177). The pooled sensi-
tivity, specificity, PLR, NLR, and DOR of skip lesions for the
diagnosis of CD were 86% (95% CI, 82%-89%), 74% (95% CI,
67%-80%), 3.2 (95% CI, 1.1-9.4), 0.2 (95% CI, 0.1-0.6), and
16.5 (95% CI, 2.5-110), respectively (Table 2). The sROC
curve showed a good diagnostic accuracy with an AUC of
0.87 (Fig. 3).

There was significant heterogeneity among all param-
eters (I°>50%). Spearman correlation coefficient was —0.800
(P=0.104), which indicated the absence of a threshold effect.

4) Mural Stratification

Five studies compared mural stratification between pa-
tients with CD (n=325) and those with ITB (n=164). The
pooled sensitivity, specificity, PLR, NLR, and DOR of mural

www.irjournal.org

stratification for the diagnosis of CD were 61% (95% CI,
55%-66%), 60% (95% CI, 52%-67%), 1.6 (95% CI, 0.7-4.1),
0.8 (95% CI, 0.5-1.1), and 1.8 (95% CI, 0.6-5.7), respectively
(Table 2). The sROC curve showed a poor diagnostic accu-
racy with an AUC of 0.57.

There was significant heterogeneity among all param-
eters (I°>50%). Spearman correlation coefficient was 0.800
(P=0.104), which indicated the absence of a threshold effect.

5) Fibrofatty Proliferation

Five studies compared fibrofatty proliferation between
patients with CD (n=325) and those with ITB (n=164). The
pooled sensitivity, specificity, PLR, NLR, and DOR of fibro-
fatty proliferation for the diagnosis of CD were 41% (95% CI,
35%-46%), 89% (95% CI, 83%-93%), 3.1 (95% CI, 1.6-5.7),
0.7 (95% CI, 0.6-0.8), and 4.6 (95% CI, 2.1-10.4), respectively
(Table 2). The sROC curve showed a poor diagnostic accu-
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Fig. 3. Forest plots and summary receiver operating characteristic (SROC) curve for skip lesions. AUC, area under the curve.

racy with an AUC of 0.69.

There was significant heterogeneity among all parameters
(I’>50%), except for PLR (I°=29.4%) and DOR (I°=37.4%).
Spearman correlation coefficient was 0.300 (P=0.624), which
indicated the absence of a threshold effect.

6) Long Segment Involvement

Two studies compared long segment involvement between
patients with CD (n=108) and those with ITB (n=61). The
pooled sensitivity, specificity, PLR, NLR, and DOR of long
segment involvement for the diagnosis of CD were 56% (95%
CI, 47%—66%), 77% (95% CI, 65%-87%), 3.1 (95% CI, 0.9-9.6),
0.5 (95% CI, 0.4-0.7), and 6.1 (95% CI, 2.7-13.8), respectively.

7) Left Colonic Involvement

Two studies compared left colonic involvement between
patients with CD (n=195) and those with ITB (n=97). The
pooled sensitivity, specificity, PLR, NLR, and DOR of left co-
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lonic involvement for the diagnosis of CD were 26% (95% CI,
20%-32%), 95% (95% CI, 88%-98%), 4.7 (95% CI, 1.9-11.6),
0.8 (95% CI, 0.7-0.9), and 5.9 (95% CI, 2.2-15.3), respectively.

2. Sensitivity and Specificity of Features for Diagnosis
of ITB

1) Necrotic Lymph Nodes

All six studies compared necrotic lymph nodes between
patients with ITB (n=195) and those with CD (n=417). The
pooled sensitivity, specificity, PLR, NLR, and DOR of ne-
crotic lymph nodes for the diagnosis of ITB were 23% (95%
CI, 17%-29%), 100% (95% CI, 99%-100%), 22.1 (95% ClI,
6.7-72.1), 0.8 (95% CI, 0.6-1.0), and 30.2 (95% CI, 8.8-102.0),
respectively (Table 3). The sSROC curve showed an excellent
diagnostic accuracy with an AUC of 0.95 (Fig. 4).

There was significant heterogeneity for sensitivity and
NLR (I>50%). There was no heterogeneity for specificity,

www.irjournal.org
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Table 3. Pooled Sensitivity, Specificity, LRs, and DOR of Individual Features in Distinguishing ITB from CD
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No.of CD ITB  Sensitivity

Specificity

Positive LR  Negative LR

Feature studies (1) () (95%CI)  (95%C)  (95%C)  (9500Cl)  POR AUCSROC
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lleocecal area involvement 2 121 88 64 (53-74) 77 (68-84) 33(0.7-159) 05(04-07) 6.6(1.4-31.2) -

LR, likelihood ratio; DOR, diagnostic OR; ITB, intestinal tuberculosis; AUCSROC, area under the curve for summary receiver operating characteristic
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Fig. 4. Forest plots and summary receiver operating characteristic (SROC) curve for necrotic lymph nodes. AUC, area under the curve.

PLR, and DOR. Spearman correlation coefficient was —0.290
(P=0.577), which indicated the absence of a threshold effect.

2) Ileocecal Area Involvement

Two studies compared ileocecal area involvement be-
tween patients with ITB (n=88) and those with CD (n=121).
The pooled sensitivity, specificity, PLR, NLR, and DOR of
ileocecal area involvement for the diagnosis of ITB were 64%
(95% CI, 53%-74%), 77% (95% CI, 68%-84%), 3.3 (95% ClI,
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0.7-15.9), 0.5 (95% CI, 0.4-0.7), and 6.6 (95% CI, 1.4-31.2),
respectively (Table 3).

3. Sensitivity Analysis and Publication Bias
On sensitivity analysis, there was no significant change in
the diagnostic parameters for any feature, except for asym-

metric bowel wall thickening (Table 4). For asymmetric bowel
wall thickening, there was an increase in specificity, diagnostic
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accuracy, PLR, and AUC for sROC (AUCSROC); however,
sensitivity and NLR remained almost similar (Table 4).

There was no publication bias for comb sign (P=0.80), skip
lesions (P=0.22), asymmetric bowel wall thickening (P=0.34),
fibrofatty proliferation (P=0.22), mural stratification (P=0.19),
and necrotic lymph nodes (P=0.50). Publication bias could not
be assessed for the long segment, ileocecal area, and left co-
lonic involvements, as they were compared in only two studies.

DISCUSSION

There have been several partially successful attempts at
developing a highly sensitive and specific method for dif-
ferentiating CD from ITB. However, even after analyzing all
clinical,”"* endoscopic,' pathological,"" radiological, and
serologic'®"" features, there remains a diagnostic gap in ~30%
of the patients, which is further resolved by a therapeutic
ATT trial.” Therapeutic ATT trial has two disadvantages: it
delays diagnosis and exposes the patients to side effects of
unnecessary treatments. Therefore, there is a constant need
for a diagnostic test with a high accuracy. We attempted to
bridge this diagnostic gap by pooling the results of available
studies on the role of CT in differentiating CD from ITB.

The present meta-analysis showed that the best diagnos-
tic accuracy for differentiating CD from 1TB was shown by
comb sign (DOR, 21.5 [95% CI, 7.1-64.7]) and skip lesions
(DOR, 165 [95% CI, 2.5-110.0]) for the diagnosis of CD and
by necrotic lymph nodes (DOR, 30.2 [95% CI, 8.8-102.0])
for the diagnosis of ITB. Asymmetric bowel wall thickening,
fibrofatty proliferation, and left colonic involvement showed
high pooled specificity of 90%, 89%, and 95%, respectively in
the diagnosis of CD. However, these features had a poor diag-
nostic accuracy because of low sensitivity. Mural stratification
and ileocecal area and long segment involvements had poor
sensitivities and specificities in differentiating CD from ITB.

Among all the features, necrotic lymph nodes had the
highest diagnostic accuracy (AUCSROC, 0.95) and specific-
ity of 100% in differentiating ITB from CD, although the sen-
sitivity of this finding was very low (23%). In a recent meta-
analysis by Du et al,”” caseation necrosis on biopsy also had
a specificity of 100% in differentiating I'TB from CD with a
pooled sensitivity (21%) similar to that of the necrotic lymph
nodes. Necrotic abdominal lymph nodes have other causes,
such as refractory celiac disease,” and other infectious eti-
ologies, such as Whipple disease.” However, an appropriate
clinical setting and histopathology of the lymph nodes would
yield the appropriate diagnosis. The present systematic review
clearly states that necrotic lymph nodes are not seen in CD,
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and when there is a diagnostic dilemma between CD and ITB,
the presence of necrotic lymph nodes will indicate ITB.

Comb sign showed the second best diagnostic accuracy
with a sensitivity of 82% and specificity of 81% for the di-
agnosis of CD. The sROC showed an AUC of 0.89, which
represents a high diagnostic accuracy. Comb sign represents
mesenteric inflammation and signifies engorgement of the
mesenteric vasculature (vasa recta).” It has been shown that
the degree of mesenteric inflammation is higher in CD than
in ITB and has also been correlated with the severity of CD.*

Presence of skip lesions had the third best diagnostic ac-
curacy with an AUCSROC of 0.85 for the diagnosis of CD.
The sensitivity of skip lesions was good (86%); however, the
specificity was relatively low (74%). Although the definition
of skip lesions was not mentioned in all the studies, we as-
sumed that it was indicated by the presence of >2 affected
segments, which is occasionally seen in patients with I'TB.
Increasing the number of segments could increase the speci-
ficity of skip lesions in differentiating CD from ITB.

Fibrofatty proliferation, asymmetric bowel wall thicken-
ing, and left colonic involvement had a specificity reaching
90% in the diagnosis of CD. Fibrofatty proliferation signifies
an increased visceral fat, and objective quantification of the
visceral fat has been shown in our previous study” and that
of others™ to have a good sensitivity and specificity in differ-
entiating CD and ITB. Low diagnostic accuracy (AUCSROC,
0.69) in the present study could be attributed to the poor
sensitivity of the subjective assessment of fibrofatty prolifera-
tion. Further, left colonic involvement was assessed in two
studies only; fewer studies could account for the poor diag-
nostic accuracy of this feature. However, because of the very
high pooled specificity (95%), the presence of left colonic
involvement would indicate CD.

Mural stratification had a very poor diagnostic accuracy
(AUCSROC, 0.57) in differentiating CD and ITB. As both CD
and ITB are transmural diseases, mural stratification can be
seen in both and should not be considered as a differentiat-
ing marker between the two diseases. Classically isolated
ileocecal involvement has been labeled as a diagnostic hall-
mark of ITB.””** However, in the present review, ileocecal
involvement had a relatively poor specificity (77%) in differ-
entiating CD and ITB. Both studies only mentioned ileocecal
involvement and not “isolated ileocecal involvement.” CD is
believed to occur because of abnormal immune response
against commensal flora in genetically predisposed indi-
viduals.” As the highest concentration of these microbiota is
present around the ileocecal valve, the ileocecal area is also
one of the most commonly involved sites in CD. However, as
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CD is a multifocal disease, “isolated ileocecal involvement”
is less common in CD as compared to ITB. This discrepancy
could explain the low diagnostic ability of this feature in dif-
ferentiating CD and ITB. Long segment involvement again
showed a low diagnostic accuracy in differentiating CD and
ITB, which was reported in two studies only; the definition
of long segment involvement varied in both studies, which
could explain its low diagnostic accuracy.

Meta-analyses have been performed on the role of IGRA
and histopathology in differentiating CD from ITB.""" Both
meta-analyses on IGRA reported >80% sensitivities and
specificities for IGRA in diagnosing ITB with an AUCSROC
>0.9. In the second meta-analysis,' a combination of IGRA
and ASCA had a better diagnostic accuracy than either of
the two individual assays did. Du et al."” showed that case-
ation necrosis, confluent granulomas, and ulcers lined by
epithelioid histocytes had a very high diagnostic accuracy
(AUCSROC>0.95) in diagnosing ITB. In the present study,
comb sign approached the diagnostic accuracy of IGRA, and
necrotic lymph nodes had a diagnostic accuracy similar to
that of pathological features.

This is the first meta-analysis on the role of CT in differ-
entiating CD from ITB. However, there are few limitations
associated with this meta-analysis. First, the diagnostic
criteria for CD and ITB in one study* were different from
that of the others, and the same study used conventional
abdominal CT, instead of CTE. Further, the study by Kedia
et al."” compared features on both conventional abdominal
CT and CTE. However, excluding the former study from the
analysis and including only the patients that underwent CTE
from the latter study only affected the diagnostic accuracy of
asymmetric bowel wall thickening. Second, there was a sig-
nificant heterogeneity for all the features, except for necrotic
lymph nodes. However, we negated the effect of heterogene-
ity using the random-effects model. Third, no excellent diag-
nostic accuracy was seen with any of the features, except for
necrotic lymph nodes, and in spite of having high diagnostic
accuracy, necrotic lymph nodes had low sensitivity, which
would limit its widespread applicability. Thus, an important
implication of this and previous meta-analyses (pertaining
to IGRA and pathology) is that a combination of diagnostic
tests is required to differentiate CD from ITB to improve the
diagnostic accuracy. Therefore, there is a need for devel-
oping a multiparametric model with good sensitivity and
specificity to bridge the diagnostic gap that exists with the
currently available diagnostic techniques.

In conclusion, necrotic lymph nodes and comb sign had
the best diagnostic accuracy in differentiating CD and ITB
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on the basis of abdominal CT. Although it is an exclusive fea-
ture of ITB, the presence of necrotic lymph nodes had a low
sensitivity, while comb sign had a high sensitivity and speci-
ficity, although it is not exclusive for CD.
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