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Abstract
Background and Aim: The differentiation between Crohn’s disease (CD) and tuberculosis (TB) of
the intestine can be difficult in areas where both diseases occur. The present study examined histological
criteria that would enable the diagnosis in mucosal biopsies.
Methods: Colonoscopic biopsies from 33 patients with TB and 31 patients with CD were examined for
several specific histological features and their distribution.
Results: The salient distinguishing features of TB were granulomas larger than 400 mm in maximum
dimension, more than four sites of granulomatous inflammation per site, caseation, a band of epithelioid
histiocytes in ulcer bases and location of granulomas in the caecum. The salient features of CD were
granulomas not showing any of the above features, focally enhanced colitis, pericryptal granulomatous
inflammation, and the presence of architectural alteration/activity/chronic inflammation/deep ulceration
at sites that did not show granulomatous response in the same or adjacent segments. Although granu-
lomas in CD were distributed throughout the colon, they were more frequent in the rectosigmoid than
in TB. All biopsies from endoscopically abnormal sites did not show distinguishing features of TB or CD,
emphasizing the need for multiple biopsies. There was an accrual in the number of diagnoses made with
increasing numbers of biopsies from rectum to ileum.
Conclusions: Histology of mucosal biopsies can aid in the differentiation of TB from CD, but multiple
biopsies from different colonic segments are important for complete evaluation.
© 2005 Blackwell Publishing Asia Pty Ltd
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INTRODUCTION

Crohn’s disease (CD) and tuberculosis (TB) are gran-
ulomatous disorders of the intestinal tract with similar
clinical presentation. Differentiation between the two
poses a dilemma to clinicians and pathologists but is
essential for appropriate management. An increasing
incidence of CD in countries where TB continues to be
highly prevalent1–3 has heightened the necessity for a
clearer understanding of their comparative pathology
and differentiating features. The advent of AIDS and
increased global travel make this a dilemma faced by
gastroenterologists and pathologists in Western coun-
tries as well.4,5

Classical descriptions of the pathology of these two
disorders were based on the study of surgically resected
specimens.6–12 In the majority of patients today, how-
ever, pathological diagnoses are made on endoscopi-
cally obtained mucosal biopsies. These limit the amount
of tissue available for study and differentiating features
seen on resected specimens like fissuring ulcers, trans-
mural inflammation and granulomas in lymph nodes
cannot be assessed. It is likely that disease diagnosed at
endoscopy will also be at an earlier stage than when sur-
gical intervention is required. Although the role of
mucosal biopsies in the diagnosis of CD has been well
characterised,13–18 descriptions of the mucosal pathol-
ogy of TB are limited.19,20 An earlier study from this
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center identified specific differentiating features of ileo-
colic TB and CD on mucosal biopsies.1 These parame-
ters were found to be useful in clinical practice (pers.
comm.), but were insufficient in some instances,
prompting us to re-evaluate the problem. This study
therefore was designed to compare the pathology of ile-
ocecal TB and CD in mucosal biopsies, looking at new
parameters and re-defining some of those described
earlier. In addition, the increasing practice of segmental
colonic sampling not only in CD, but also in TB,
allowed for better topographic mapping of the disease.

METHODS

Clinical records of patients in whom a possible or def-
inite diagnosis of ileocolic tuberculosis or CD was made
on mucosal biopsies, between 1996 and 2000, were
reviewed by a gastroenterologist. Thirty-one cases with
a final definite diagnosis of CD and 33 cases of TB were
selected for the study on the basis of a combination of
clinical, radiological, endoscopic and histological fea-
tures. Dramatic response to treatment in TB and a min-
imum of 1 year follow up in all the cases of CD were
also taken into account. Eighteen percent of the TB
patients had positive acid fast bacilli (AFB) cultures
from intestinal biopsies and in 6% acid fast bacilli were
seen in the mucosal biopsies. Three of the patients with
CD and two of those with TB had been part of an earlier
study published by our center.1

A total of 147 sites from 33 patients (mean age
30.31 years) with ileocolic TB, and 143 sites from 31
patients (mean age 28.7 years) with CD were studied.
Segmental biopsies were available in 26 patients with
TB and in 26 patients with CD. In the remainder, biop-
sies were limited to the rectosigmoid or only the affected
colonic segment. An average of five to six mucosal frag-
ments from all endoscopically abnormal sites (ulcerated
areas when present and adjacent mucosa) and two from
each normal site had been sampled.

Biopsy specimens fixed in buffered formaldehyde and
embedded in paraffin wax were serially sectioned at
4 mm thickness with a minimum of 12 sections per site.
Histological parameters that described the intensity,
maturity and location of the granulomatous response,
focal crypt-related inflammation and other mucosal
changes were defined as below. They were studied at
each site by a gastrointestinal pathologist, without prior
knowledge of the final diagnosis.

Granulomatous inflammation

Granulomatous inflammation: Localized collections of
epithelioid histiocytes with or without Langhan’s giant
cells and bands of epithelioid histiocytes in ulcerated
mucosa oriented along the length of inflammatory tis-
sue lining ulcers.

Number of foci of granulomatous inflammation:
Number of granulomas and bands of epithelioid histi-
ocytes noted per site.

Maximum dimension of each granuloma: Measured
using an ocular graticule. Granulomas less than 200 mm

in maximum dimension were categorized as small,14,17

those that were 200–400 mm in size as medium and
those that were more than 400 mm in size as large
(Fig. 1).

Caseation: Structure-less necrosis with karyorrhectic
debris.

Confluence of granulomas: Merging of the bound-
aries of adjacent granulomas.

Maturity of granulomatous response: Whether gran-
ulomas were well organized (majority of epithelioid his-
tiocytes conforming to the shape of the granuloma) or

Figure 1 Small, medium and large granulomas (arrow). (a)
Small (< 200 mm in maximum dimension) granuloma in a
lymphoid follicle within the mucosa of a patient with Crohn’s
disease (CD). (b) Medium (200–400 mm in maximum dimen-
sion) granuloma in the mucosa of a patient with tuberculosis
(TB). (c) Part of a large (> 400 mm in maximum dimension)
submucosal granuloma in a patient with TB. Original magni-
fications 100¥.
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poorly organized (majority of epithelioid histiocytes not
conforming to shape of granuloma) and the presence of
a lymphoid cuff.

Microgranulomas: Poorly defined, small groups of
histiocytes.14,18,21

Location: Whether in the mucosa, submucosa or
granulation tissue.

Focal crypt-related inflammatory changes

Focally enhanced colitis: Cryptitis or crypt abscess for-
mation associated with focal increase in chronic inflam-
matory cells in the surrounding lamina propria.

Pericryptal granulomatous inflammation: Focal crypt
rupture associated with pericryptal infiltrates of histio-
cytes or epithelioid histiocytes.22

Paneth cell metaplasia: Recorded at sites distal to the
ascending colon.

Other features of mucosal damage

Architectural alteration: Broadening and shortening of
villi in the ileum. Branching of two or more crypts in the
colon (excluding normal branching seen at mucosal
grooves).

Deep ulceration: Mucosa replaced by inflammatory
granulation tissue.

Aphthous ulceration: Ulceration over a lymphoid fol-
licle.

Acute inflammation: Neutrophil infiltration of the
crypts and lamina propria graded as mild, moderate
and severe.

Chronic inflammation: Increase in the numbers of
chronic inflammatory cells in the lamina propria as
compared to normal; graded as mild, moderate and
severe.

Discontinuous chronic inflammation: Variation in the
intensity of chronic inflammation within biopsies from a
site.

Isolated multinucleate giant cells noted in the lamina
propria.

Segmental distribution of changes

For the purpose of analysis, biopsies were categorized
into six different segments. These were (i) ileum; (ii)
caecum and ascending colon; (iii) hepatic flexure and
transverse colon; (iv) splenic flexure and descending
colon; (v) sigmoid colon; and (vi) rectum.

Statistics

Comparisons were carried out using the chi-squared
test and Fisher’s exact probability test. Data was ana-
lyzed using Stata 8.0 software (Stata Corporation, TX,
USA). Positive predictive value with 95% confidence
intervals was calculated for the salient distinguishing
features.

RESULTS

The prevalence of histological parameters assessed in
patients with TB and CD is summarized in Table 1.

Nature of granulomatous response

Frequency
Granulomatous inflammation was seen in all cases of
TB (Table 1): as discrete granulomas in 30 patients or
as a band of epithelioid histiocytes in ulcer bases in 20
patients. Three patients showed granulomatous inflam-
mation only in bands. Bands of epithelioid histiocytes
were not seen in any of the CD cases. Five or more sites
of granulomatous inflammation (either granulomas or
as bands) were seen in 45% of patients with TB, but
none of the cases of CD (Table 1).

Size
Granulomas in TB were larger than those in CD
(Tables 1,2). Seventeen patients with TB had at least
one large granuloma (> 400 mm in size), whereas large
granulomas were not seen in any of the patients with
CD (Fig. 2).

Caseation and confluence
Granulomas were frequently confluent in TB but rarely
so in CD (Table 1). Caseation was seen within granu-
lomas or occasionally adjacent to the band of epithelioid
histiocytes lining ulcers in 12 patients with TB but never
in CD.

Single granulomas
Single granulomas as the only focus of granulomatous
inflammation were seen in two patients with TB. One of
these granulomas was medium-sized and showed
caseation. The other patient had had only one site biop-
sied (distal to a stricture) that showed a small, well-
organized granuloma with a lymphoid cuff.

Eight of 31 patients with CD (26%) had single gran-
ulomas (six of these had had biopsies from at least four
colonic segments). Seven of the single granulomas were
small and one a pericryptal medium-sized one. None of
the small granulomas had lymphoid cuffs and three
were poorly organized.

Poorly organized granulomas were more common in
CD than in TB (Tables 1,2). Tuberculous granulomas
were more likely to have a cuff of lymphoid cells than
those seen in CD (Table 1). Granulomas larger than
400 mm were always well organized and 80% had a lym-
phoid cuff.

Microgranulomas
Microgranulomas were seen in four sites from three
patients with CD. Three of these granulomas were per-
icryptal, one was located within a lymphoid follicle and
the other in the lamina propria unrelated to crypts.
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Table 2 Individual granuloma characteristics in patients with tuberculosis (TB) and Crohn’s disease (CD)

TB (n = 161) CD (n = 43) P-value

Size
Small (<200 mm) 82 (51%) 32 (74%) 0.0059*
Medium (200–400 mm) 53 (33%) 11 (26%) 0.3569
Large (>400 mm) 26 (16%) 0 0.0104*

Caseation 11 (7%) 0 0.1250
Confluence 56 (35%) 1 (2%) 0.0001*
Disorganized 15 (9%) 15 (35%) 0.0000*
Lymphoid cuff 83 (52%) 8 (23%) 0.0001*
Location

Mucosa 55 (34%) 37 (86%) 0.0000*
Submucosa 56 (35%) 3 (7%) 0.0007*
Granulation tissue 46 (29%) 3 (7%) 0.0060*

*P < 0.05.

Table 1 Prevalence of histological features in patients with tuberculosis (TB) and Crohn’s disease (CD)

Histological features TB (n = 33) CD (n = 31) P-value 

Granulomatous inflammation 33 (100%) 19 (61%) 0.0003*
Nature of granulomatous response

Largest granuloma:
Small 5 (15%) 13 (42%) 0.0208*
Medium 8 (24%) 6 (19%) 0.6364
Large 17 (51%) 0 0.0001*

More than four sites granulomatous inflammation 15 (45%) 0 0.0001*
Caseation 12 (36%) 0 0.0020*
Confluence 14 (42%) 1 (3%) 0.0114*
Lymphoid cuff 24 (73%) 6 (19%) 0.0038*
Poorly organized 8 (24%) 13 (42%) 0.0018*
Microgranulomas 0 3 (10%) 0.1079

Location of granulomatous inflammation
Band of epithelioid histiocytes in ulcer base 20 (61%) 0 0.0000*
Granuloma in mucosa 18 (55%) 18 (58%) 0.0067*

Submucosa 13 (39%) 2 (6%) 0.0581
Granulation tissue 16 (48%) 2 (6%) 0.0136*

Focal crypt changes
Paneth cell metaplasia 0 5 (16%) –
Focally enhanced colitis 3 (9%) 7 (23%) 0.1780
Pericryptal granuloma or microgranuloma 1 (3%) 4 (13%) 0.1896

Other features of mucosal damage†

Architectural alteration:
Site of granulomatous inflammation 21 (64%) 16 (84%) 0.2080
Distant to granulomatous inflammation 0 16 (62%) 0.0000*

Deep ulceration
Site of granulomatous inflammation 28 (85%) 8 (42%) 0.0013*
Distant to granulomatous inflammation 0 5 (19%) 0.0506*

Moderate or severe activity
Site of granulomatous inflammation 16 (48%) 6 (32%) 0.2347
Distant to granulomatous inflammation 0 4 (15%) 0.1104

Moderate or severe chronic inflammation
Site of granulomatous inflammation 24 (73%) 9 (47%) 0.0675
Distant to granulomatous inflammation 0 10 (38%) 0.0015*

*P < 0.05. †For statistical purposes, the denominator for changes at sites with granulomatous inflammation was the total num-
ber of cases with granulomatous inflammation, and the denominator for changes distant or unrelated to a granulomatous response
was the total number of cases that had segmental biopsies.
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Microgranulomas were not seen in any of the patients
with TB (Table 1).

Location of granulomatous inflammation

Granulomatous inflammation was found within ulcer-
ated mucosa in 22 patients with TB, either as discrete
granulomas or as a band. Although deep ulceration was
not uncommon in CD (11 patients), granulomas were
actually localized to these areas only in three patients
(Table 1).

Granulomas were also frequently seen in the mucosa
and submucosa in TB (Tables 1,3). Fifteen of the 33
patients with TB (45%) had granulomas synchronously
in the mucosa and submucosa or granulation tissue, but
in CD granulomas at different levels were seen only in
two cases (6%).

Focal crypt-related inflammation

Focally enhanced colitis was seen in both conditions
(Table 1), although more commonly in CD. Pericryptal

granulomas were seen in three patients with CD (four
sites) and pericryptal microgranulomas in one case (two
sites). Only one case of TB had a pericryptal granuloma
(Table 1). The presence of at least one of these features
of focal crypt-related change was significantly more fre-
quent in CD (10 cases) than in TB (three cases)
(P = 0.05).

Paneth cell metaplasia was seen in seven sites from
five patients with CD, and was not seen in TB.

Other features of mucosal damage

Architectural alteration, deep ulceration and acute and
chronic inflammation of moderate and severe degree
were frequent at sites with granulomatous inflammation
in both TB and CD (Table 1). They were also present,
although less frequently, in segments adjacent to those
with a granulomatous response both in TB and CD
(data not shown). Segments distant from those with a
granulomatous response never showed any of the above
changes in TB. In CD, these changes were often present
in segments unrelated to those with granulomatous
inflammation and the differences were statistically sig-
nificant (Table 1).

Aphthous ulcers were infrequent both in TB and CD
(6% vs 23% of cases; P = 0.0776). Chronic inflamma-
tion in the lamina propria was frequently discontinuous
both in TB and CD (64% of all TB cases and 55% of all
CD cases; P = 0.4739).

Isolated multinucleate giant cells were seen in the
lamina propria in 3% of all sites from TB patients (12%
of cases) and in 8% of all sites from patients with CD
(29% of cases; P = 0.1708).

Segmental distribution of lesions

The frequency of endoscopic involvement of different
sites was similar in TB and CD except for the rectum
that was more frequently involved in CD than in TB
(Table 3). The most frequent histological finding in
endoscopically involved sites in TB was granulomatous
inflammation (73% of abnormal sites). Endoscopi-
cally normal areas rarely showed granulomas (4% of
sites). In CD, architectural alteration was the most fre-
quent histological finding in endoscopically abnormal
sites (64% of sites) and granulomatous inflammation
was found in only 26% of abnormal sites. Architec-
tural alteration was seen in 17% and granulomatous
inflammation in 9% of endoscopically normal sites in
CD.

Granulomatous inflammation was more common in
the proximal segments in TB and in the distal segments
in CD (Table 3), but biopsies from the proximal seg-
ments in CD also showed other distinguishing features
like focal or diffuse inflammation, ulceration, activity
and architectural alteration (Table 3).

Granulomatous inflammation was frequently seen
in more than one segment in TB (46% of those who
had had segmental biopsies). It was present in adja-
cent segments in seven (27%), in skip segments in six

Figure 2 Colonoscopic biopsies from a patient with tuber-
culosis (TB). (a) Ileal mucosa with mild broadening and short-
ening of villi and moderate chronic inflammation. (b) Cecal
mucosa with multiple confluent granulomas in the mucosa and
submucosa. Biopsies from ascending colon, transverse colon,
descending colon and rectum in the same patient showed no
significant lesion. Original magnifications 40¥.
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(23%) and in all colonic segments in one. Granulo-
matous inflammation was present in more than one
segment in only four cases of CD (15% of those with
segmental biopsies). It was present in adjacent
segments in three cases and in skip segments in one
case.

Summary of results

Nine histological parameters were identified that were
useful in distinguishing between TB and CD (Table 4).
Thirty-two of the 33 patients with TB and 30 of the 31
patients with CD showed at least one of these features
(two or more features favoring TB were present in 26

cases with that final diagnosis and two or more features
favoring CD in 19 of the 31 patients).

Usefulness of multiple biopsies

The usefulness of multiple biopsies in the diagnosis of
TB and CD using the above defined histological fea-
tures was calculated.

When more than one site was involved on endoscopy
and biopsies taken from all sites, diagnostic features of
TB and CD were not found in all the biopsies (Table 5).

As the number of biopsied sites from distal to proxi-
mal colon and ileum increased, the number of positive
diagnoses achieved also increased (Fig. 3).

Table 3 Distribution of endoscopic lesions, granulomatous inflammation and salient distinguishing features between tubercu-
losis (TB) and Crohn’s disease (CD) by site

Ileum
TB

(n = 19)
CD

(n = 17)

Caecum
TB

(n = 29)
CD

(n = 20)

Ascending
colon
TB

(n = 15)
CD

(n = 14)

Hepatic flexure/
transverse 
colon TB
(n = 29)

CD
(n = 29)

Splenic flexure/
descending 
colon TB
(n = 16)

CD
(n = 14)

Sigmoid
colon
TB

(n = 13)
CD

(n = 18)

Rectum
TB 

(n = 25)
CD 

(n = 31)

Endoscopic involvement
TB 14 23 10 7 3 3 2
CD 12 15 9 12 5 7 13
P-value 0.8360 0.7223 0.8928 0.1619 0.4171 0.4251 0.0109*

Granulomatous inflammation
TB 7 22 7 8 5 1 4
CD 1 4 2 5 1 5 9
P-value 0.0438* 0.0009* 0.1086 0.3448 0.3667 0.3589 0.4065

Presence of salient
distinguishing features†

TB 6 21 5 4 3 1 3
CD 10 15 7 14 6 7 13
P-value 0.1005 0.8403 0.3625 0.0106* 0.2360 0.0953 0.0302*

†Large granulomas, >four sites of granulomatous inflammation, caseation and a band of epithelioid histiocytes in ulcer bases
for TB; non-tuberculous type granulomas, mucosal alterations distant to sites of granulomatous inflammation and focal crypt-
related inflammation for CD.

Table 4 Salient distinguishing features between tuberculosis (TB) and Crohn’s disease (CD)

TB (n = 33) CD (n = 31)
Positive predictive

value
95% Confidence

intervals

Features favoring TB
Large granulomas 17 0 100% 80.5, 100
> four sites of granulomatous inflammation 15 0 100% 78.2, 100
Caseation 9 0 100% 66.4, 100
Band of epithelioid histiocytes in ulcer base 20 0 100% 83.2, 100
Granulomatous inflammation in caecum 22 4 84.62% 65.1, 95.6
Features favoring CD
Non-tuberculous granulomas 2 19 90.48% 69.6, 98.8
Mucosal changes distant to sites with granulomas 0 17 100% 80.5, 100
Focal crypt-related inflammation 3 10 76.92% 46.2, 94.9
Granulomas in sigmoid or rectum 5 11 68.75% 41.3, 88.9
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DISCUSSION

This study comparing the histology of ileocolic TB and
CD on mucosal biopsies has identified new differenti-
ating features between them, clarified findings of earlier
studies, and demonstrated the usefulness of segmental
colonoscopic biopsies in their differentiation.

An intense granulomatous response appears to be
characteristic of TB from this and previous studies.
Granuloma numbers have been reported to be higher in
TB than in CD in two studies in the past,1,23 but this is
the first study to include foci of granulomatous response
in ulcer bases (as a band) in the quantitation of the total
granulomatous response. These foci are probably the

result of ruptured granulomas6 and excluding them in
granuloma counts, we feel, would be under-reporting
the intensity of the granulomatous response.

Large granulomas have previously been described to
be a differentiating feature between TB and CD,1,11,23,24

but a precise definition for large granulomas has never
been used. Granulomas less than 200 mm in size have
been described as ‘microgranulomas’ in the past and
reported to be characteristic of CD.17 In this study we
classified granulomas as ‘small’, ‘medium’ and ‘large’
based on whether they were less than 200, 200–400 or
>400 mm in maximum dimension, as this method of
categorization appears to be relevant in the differentia-
tion of TB from CD. Our finding of only small and
medium-sized granulomas in patients with CD is simi-
lar to the findings of Schmidt Moorman et al.25 who
studied granulomas from mucosal biopsies in 162
patients with CD and found them ranging in size from
25 to 350 mm.

Poorly developed or poorly organized granulomas
have been described as one of the distinguishing fea-
tures of CD.17 In this study, poorly organized granulo-
mas were significantly more common in CD than in TB,
although up to 10% of TB granulomas were also imma-
ture. In our previous study, poorly organized granulo-
mas were termed ‘microgranulomas’, but for this study,
as per the recommendations of experts,18 microgranu-
lomas were defined as ‘poorly defined, small groups of
histiocytes’ and were only seen in patients with CD. A
lymphoid cuff, another feature of a well-developed
granuloma, was more common in TB than in CD, as
has been previously described.1,11

The presence of only one small granuloma, as the
sole focus of granulomatous inflammation, was uncom-
mon in TB (only one case), but common in CD. The TB
biopsy with only one small granuloma was from a
patient with a stricture of the transverse colon in whom
tissue had been obtained from one site only. It is pos-
sible that if more representative biopsies could have
been obtained from proximal sites, other characteristic
features of TB may have also been found. In CD, con-
versely, six of the seven patients in whom only a single
small granuloma was found had had segmental biopsies
from at least four different sites in the colon, suggesting
sufficient sampling.

Table 5 Numbers of sites with diagnostic features when one or more abnormal sites were biopsied†

Number of diagnostic
biopsies

Number of biopsies from endoscopically involved sites 

1 2 3 4 5 6

TB CD TB CD TB CD TB CD TB CD TB CD

0 1 1 1 1
1 11 8 10 4 2 1 1 1
2 2 2 1 1 1
3 2 1
4 3
5 1 2 1
6 1

†All endoscopically abnormal sites were biopsied and processed individually. CD, Crohn’s disease; TB,  tuberculosis.

Figure 3 Accrual of the percentage of positive diagnoses
with increasing numbers of biopsies from rectum to ileum. All
cases had segmental biopsies. (�) Tuberculosis (TB) n = 24;
(�) Crohn’s disease (CD) n = 26. ‘Rectum’ on the x-axis gives
the percentage of cases with diagnostic histological lesions on
rectal biopsies; ‘sigmoid’ gives the percentage of cases with
diagnostic histological lesions in biopsies from either rectum
or sigmoid colon; and ‘descending colon’ gives the percentage
of cases with diagnostic histological lesions in biopsies from
the rectum, sigmoid or descending colon.
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CD granulomas were usually located in the mucosa.
Their relative scarcity in the submucosa and granula-
tion tissue lining ulcers is intriguing, but consistent with
the findings of our previous study,1 where 50% of cases
had granulomas in the mucosa, 5% in the submucosa,
and 15% in granulation tissue lining ulcers. Classical
descriptions of CD granulomas describe them as
located in the submucosa,6,10,17 but the sampling of only
superficial submucosal tissue in mucosal biopsies
probably precludes the detection of the majority of
submucosally located granulomas. Nevertheless, the
differential localization of granulomas appears to be one
of the distinguishing features between TB and CD on
mucosal biopsies and could reflect differences in the
etiopathogenesis of the granulomatous response in
these two conditions. In TB, locally spreading infection
would result in the spread of granulomas from the
mucosa to the submucosa, with secondary ulceration as
a result of local ischemia produced by large granulomas
or the rupture of these granulomas onto the luminal
surface.6 The latter phenomenon would also explain the
presence of bands of epithelioid histiocytes (parts of
large granulomas) in granulation tissue lining ulcers,
and caseating necrosis related to such a band in TB. In
CD, conversely, the less intense granulomatous
response would rarely be a cause of ischemia or ulcer-
ation and is probably only one arm of the inflammatory
process contributing to disease pathogenesis.

Among the TB patients, deep ulceration, acute and
chronic inflammation, and architectural alteration were
associated with a granulomatous response. In CD, con-
versely, these changes were seen both at sites with
granulomas and those without, suggesting that their
pathogenesis is probably independent. Resection spec-
imens of a subset of patients with TB have been
reported to show inflammation and ulceration of the
intestinal wall in the absence of granulomas.11,20 All the
mucosal biopsies from patients with TB in this series
showed evidence of granulomatous inflammation. The
reason may be that endoscopy allows the sampling of
lesions at an early and active stage, whereas surgically
resected specimens may show disease at its later stage.11

Since the completion of this study, however, we
encountered a case of  TB (diagnosed at surgery) where
a severe stricture prevented sampling of representative
mucosal sites at endoscopy on two separate occasions,
and biopsies obtained did not show granulomas. This
emphasizes the importance of obtaining representative
biopsies, and limits of the usefulness of endoscopic
biopsies.

Features of ongoing injury targeting individual crypts
were more frequent in CD than in TB. Our earlier work
suggested that focally enhanced colitis (crypt-related
non-granulomatous inflammation) is more common in
CD than in TB.1 This was found in the present study
also and the difference in prevalence was not statistically
significant. Pericryptal granulomas have been reported
in both ulcerative colitis and CD, with varied opinions
about their usefulness in distinguishing these two forms
of inflammatory bowel disease.22,26 In this study they
were infrequent findings and the difference in pre-
valence in TB and CD was not significant. When
pericryptal granulomatous inflammation and focally

enhanced colitis were considered together, however, the
presence of at least one of these two features was more
common in CD than in TB.

Within the colon, granulomatous inflammation due
to TB appears to affect the proximal more often than
distal segments. This finding was reported earlier from
our center, on biopsies targeted at sites of maximal
involvement.20 The present study, however, is the first to
compare segmental biopsies from TB and CD patients
and topographically map the histological lesions. In six
of 33 patients with TB, granulomatous inflammation
was seen in skip segments, suggesting that skip lesions
themselves may not be a useful differentiating feature
between TB and CD.

In CD, granulomas were found throughout the colon,
and as in previous studies were more frequent in the dis-
tal than the proximal colon.12 Other features character-
istic of CD, however, like focal lesions, ulceration and
architectural alteration were often found in proximal
involved segments, demonstrating the usefulness of
biopsies from both proximal and distal sites.

This study has also shown the importance of taking
multiple biopsies, as all biopsies from endoscopically
involved sites did not show diagnostic lesions and an
increasing number of biopsies from the rectum to the
ileum increased the diagnostic yield both in TB and in
CD.

In conclusion, apart from the presence of acid fast
bacilli and caseation, the number and size of granulo-
mas, the distribution of the granulomatous response,
deep ulceration, architectural alteration, significant
inflammation and the presence of inflammatory
changes targeting crypts help distinguish ileocolic TB
from CD in mucosal biopsies (Table 4). We recommend
segmental colonic sampling for accurate topographical
mapping of disease in all patients in whom ileocolic TB
or CD is suspected.
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