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Abstract
Aims-To assess the value of histology in
diagnosing inflammatory bowel disease
(IBD) in colorectal biopsy specimens.
Methods-Retrospective, double blind
evaluation of colorectal biopsy specimens
from 41 patients with colitis (28 with ischaemic colitis and 13 with acute self-limited
colitis) and 84 patients with IBD (42 with
Crohn's disease and 42 with ulcerative colitis).
Results-The features distinguishing
IBD from other forms of colitis included
distorted architecture, lymphocyte and
plasma cell infiltrate, excess of polymorphonuclear leucocytes, polymorphonuclear cryptitis, crypt abscesses, and
basal lymphoid aggregates. The features
discriminating between Crohn's disease
and ulcerative colitis included an irregular
or villous surface, distorted architecture,
decrease in mucus content, and polymorphonuclear cryptitis. Using multivariate analysis, 90% of patients with
Crohn's disease and 71% of those with
ulcerative colitis were correctly classified,
the former being strongly defined by epithelioid granulomas, microgranulomas
and isolated giant cells, and the latter best
defined by an irregular or villous surface,
decrease in mucus content and crypt atrophy.
Conclusions-Examination of colorectal
biopsy specimens is a reliable method for
diagnosing IBD. In the absence of epithelioid granulomas, microgranulomas
and isolated giant cells a diagnosis of
Crohn's disease is based on the absence of
histological criteria favouring ulcerative
colitis. The histological spectrum of indeterminate colitis remains to be clarified.
(J Clin Pathol 1995;48:749-753)

ticular, it is important to distinguish between
IBD and acute self-limited colitis. Moreover, a
differential diagnosis between ulcerative colitis
and Crohn's disease is required because their
medical and surgical management may differ.23
The histopathological diagnosis of IBD should
therefore be based on discriminating histological features which are sufficiently reproducible and suitable in routinely processed
biopsy specimens. We performed a retrospective, double blind evaluation of a large
number of histopathological features in colonic
biopsy specimens from patients with clinically
well defined IBD or non-relapsing colitis to
assess the reproducibility of the histopathological features; to determine which features have the highest discriminative power in
distinguishing IBD from non-relapsing colitis;
and to determine which histological features
are the most useful for distinguishing between
ulcerative colitis and Crohn's disease.

Methods
Colorectal biopsy specimens from 125 patients
were evaluated. Of the 84 patients with IBD,
42 had Crohn's disease (20 men and 22 women;
mean age 34 years, range 15-78 years), while
the other 42 had ulcerative colitis (24 men and
18 women; mean age 39 years, range 19-77
years). The diagnoses of Crohn's disease or
ulcerative colitis were based on well established
clinical, endoscopic and radiological criteria.4
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Table 1 Histopathological features used in the evaluation
of colonic biopsy specimens (see appendix for greater
detail)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Definition

Inflammatory exudate
Pseudomembranes
Surface epithelium (intact/erosion or ulceration)
Surface configuration (normal/irregular or villous)
Neutrophils in surface epithelium
Crypt architecture (normal/distorted)
Crypt atrophy
Mucus content (normal or increased/decreased)
Dysplasia
Paneth cell metaplasia
Oedema
Congested capillaries
Lymphocyte and plasma cell infiltrate
Excess of histiocytes
Muciphages
Excess of polymorphonuclear leucocytes
Excess of neutrophils
Excess of eosinophils
Excess of mast cells
Polymorphonuclear cryptitis
Neutrophilic cryptitis
Eosinophilic cryptitis
Histiocytic cryptitis
Epithelioid or giant cell cryptitis
Crypt abscesses
Basal lymphoid aggregates
Epithelioid granulomas
Microgranulomas
Isolated giant cells
Muscularis mucosae (normal/thickened)
Disproportionate submucosal inflammation
Distribution of inflammation (continuous/
discontinuous)
Increase in the degree of inflammation (from
proximal to distal/from distal to proximal)

tions from each biopsy specimen were examined by two independent pathologists with
a special interest in gastrointestinal histopathology (NLB and MPR), who were unaware
of the patients' clinical details. Thirty three
histological features (table 1) were evaluated.
Some of these features are self explanatory
while others require further explanation (see
appendix). The degree of agreement between
observers was characterised using the K statistic:
K iS an index of interobserver agreement which
has been corrected for chance. K values greater
than 0 75 represent excellent agreement beyond chance, values below 0 4 represent poor
agreement and values between 0-4 and 0-75
represent fair to good agreement.5 Sufficiently
Table 2 Histopathological features with sufficient reproducibility
Feature
number
23
24
33
27
32
29
20
4
28
13
7
2
3
21
25
16
6
31
8
14
11
30
26
9
17
12
19
1

Definition

K

Histiocytic cryptitis
Epithelioid or giant cells cryptitis
Increase in the degree of inflammation
Epithelioid granulomas
Distribution of inflammation
Isolated giant cells
Polymorphonuclear cryptitis
Surface configuation
Microgranulomas
Lymphocyte and plasma cell infiltrate
Crypt atrophy
Pseudomembranes
Surface epithelium
Neutrophilic cryptitis
Crypt abscesses
Excess of polymorphonuclear leucocytes
Crypt architecture
Disproportionate submucosal inflammation

1
1
1

Mucus content
Excess of histiocytes
Oedema
Muscularis mucosae
Basal lymphoid aggregates

Dysplasia
Excess of neutrophils
Congested capillaries
Excess of mast cells
Inflammatory exudate

0*95
0-86
0-85
0-77
0-75
0 75
0-68
0-67
0-66
0-66
0-66
0-64
0-64
0-63
0-63
0-62
0-60
0 57
0-53
0-52
0 49

0*47

0 45
0 45
0 44

reproducible histological features were analysed by univariate analysis using the x' test;
p<O05 was considered significant. Multivariate analysis comprised factorial correspondence analysis with hierarchical
ascending classification.6 This method is based
on the measurement of the similarity between
individuals in mathematical terms and then
automatically groups these individuals. Thus,
it reduces the subjective element of the classification process. No prior assumption is made
that a population is divisible into groups. Where
it is possible to divide patients into groups
according to their attributes, discriminant analysis can be applied to calculate which features
allocate a patient most accurately to each
group, and therefore to ascertain which features
are the most important in effecting this sep-

aration.7
Results
According to the K value, 28 of 33 histological
features were sufficiently reproducible (table
2).
The 11 histological features with a significant
discriminant value in distinguishing IBD from
non-relapsing colitis are presented in table 3.
The most discriminative features (p<OOOOl)
favoured IBD with a good predictive probability (70 to 90%).
Fourteen histological features discriminated
between Crohn's disease and ulcerative colitis
(table 4). The most discriminative (p<OOOO1)
favoured ulcerative colitis over Crohn's disease
with a predictive probability of 61 to 97%.
Three features favoured Crohn's disease over
ulcerative colitis: epithelioid granulomas
(p<OO1), microgranulomas and an excess of
histiocytes (p<0 05).
Factorial correspondence analysis of the 125
patients yielded two large groups of patients.
Comparison of these groups with the clinical
diagnosis showed that one mainly contained
patients with Crohn's disease, whereas the
other contained patients with either ulcerative
colitis or non-relapsing colitis (ischaemic colitis
or acute self-limited colitis) with no demarcation between these diagnoses (data not
shown). The number of histological features
recorded was too large to allow features characteristic of the groups to be determined. The
analysis was therefore limited to those patients
with IBD. The automatic hierarchical ascending classification yielded two groups of
patients: one group contained 90% of the
patients with Crohn's disease, while the second
contained 71% of the patients with ulcerative
colitis. The patients could be separated into
these two groups using nine criteria (table 5).
A graphical representation of factorial analysis of patients with IBD according to these
nine histological features is shown in the figure.
According to the horizontal axis, one group of
patients, most of them with Crohn's disease, is
located on the right of the graph. This group
is delineated by epithelioid granulomas and
microgranulomas. Patients with ulcerative colitis are grouped on the left of the graph and
are delineated by a decrease in mucus content,
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Table 3 Histological features predictive of IBD
Predictive

Definition

(%)

Non-relapsing
colitis (%)

p

6
13
16
20
25
26
3
4
14
19
28

Crypt achitecture (distorted)
Lymphoplasma cell infiltrate
Excess of polymorphonuclear leucocytes
Polymorphonuclear cryptitis
Crypt abscesses
Basal lymphoid aggreggates
Surface (erosion or ulceration)
Surface (irregular or villous)
Excess of histiocytes
Excess of mast cells
Microgranulomas

77
82
92
65
51
62
93
55
46
33
15

32
17
39
7
7
17
76
22
15
15
2

<0 0001
<0 0001
<0 0001
<0 0001
<0-0001
<0 0001
<0-01
<0 01
<0 01
<0 05
<0 05

IBD

value

probability (%)
71
83
70
90
88
78
55
71
75
69
88

Table 4 Histological features discriminating between Crohn's disease and ukerative colitis
Feature
number

Definition

4
6
8
20
7
16
25
27
1
3
12
13
14
28

Surface (irregular or villous)
Crypt architecture (distorted)
Mucus content (decreased)
Polymorphonuclear cryptitis
Crypt atrophy
Excess of polymorphonuclear leucocytes
Crypt abscesses
Epithelioid granulomas
Inflammatory exudate
Surface (erosion or ulceration)
Congested capillaries
Lymphoplasma cell infiltrate
Excess of histiocytes
Microgranulomas

*

Ulcerative colitis;

**

Crohn 's
diesease (%)

Ulcerative
colitis (Oo)

p value

Predictive
probability (%)

21
60
2

88
95
62
86
43
98
69
0
62
100
24
93
36
7

<0-0001
<0-0001
<0-0001
<0 0001
<0 01
<0 01
<0 01
<0 01
<0 05
<0 05
<0 05
<0 05
<0 05
<0 05

81*
61*
97*
66*
68*
53*
68*
100**
62*
53*
77*
57*
61**
77**

45
10
86
33
21
38
86
7
71

57
24

Crohn's disease.

crypt atrophy and an irregular or villous surface.
Interpretation of the vertical axis is more
difficult; while patients with ulcerative colitis
are clustered in the central area of the vertical
axis, those with Crohn's disease are scattered.
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Only 30% of the patients with Crohn's disease
located in the positive area of the vertical
axis, delineated by isolated giant cells, epithelioid granulomas and microgranulomas.
Conversely, most of the patients with Crohn's
disease are located in the negative area of the
vertical axis, delineated by absence of polymorphonuclear infiltrate, absence of polymorphonuclear cryptitis and normal surface
configuration.
are

Discussion
This retrospective study has shown that, according to the K statistic, 28 of 33 histological
features were sufficiently reproducible. These
results differ from those of previous similar
studies: Seldenrijk et al and Giard et al,9 respectively, found that 16 and five features were
sufficiently reproducible, but these authors
studied the degree of interobserver agreement
between, respectively, four and three pathologists. More recently, Theodossi et al"' studied the range of agreement between 10
observers: they showed that there was considerable disagreement in reaching a diagnosis,
but they also found 15 of 41 evaluated features
-bb Axisl with agreement measures significantly better
-4

1

H
Graphical representation offactorial correspondence
analysis ofpatients with Crohn's disease (1) or ulcerative
colitis (2). A, irregular/viUous surface; A' normal surface;
B, atrophy; C, decrease in mucus content; D, isolated
giant cells; E, epithelioid granulomas; F, microgranulomas;
G, polymorphonuclear cryptitis absent; H,
polymorphonuclear infiltrate absent.

Table S Histological criteria determining the separation
of the groups ofpatients on multivariate analysis
Feature
number

Definition

4
7
8
25
27
28
29
16
20

Surface configuration
Crypt atrophy
Mucus content
Crypt abscesses
Epithelioid granulomas
Microgranulomas
Isolated giant cells
Excess of polymorphonuclear leucocytes
Polymorphonuclear cryptitis
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nificant.
Fourteen features showed a significant discriminant power in distinguishing Crohn's disease from ulcerative colitis. Our finding that a
decrease in mucus content, a villous or irregular
aspect to the mucosal surface, distorted crypt
architecture, and polymorphonuclear cryptitis
highly are predictive of ulcerative colitis rather
than Crohn's disease confirm the results of
other studies.' 0 116 Epithelioid granulomas and
microgranulomas, predictive of Crohn's disease, were found in, respectively, 21 % and 24%
of the biopsy specimens taken from patients
with Crohn's disease. Moreover, we confirm
the findings of Seldenrijk et al that an excess
of histiocytes is predictive of Crohn's disease.
As yet, factorial correspondence analysis has
not been widely applied to histopathological
diagnosis. In the present study, the analysis
limited to those patients with IBD yielded two
main groups, containing, respectively, 90% and
71% of patients with Crohn's disease and ulcerative colitis. Using multivariate analysis, we
found that an irregular or villous surface, a
decrease in mucus content and crypt atrophy

is the best combination for discriminating between ulcerative colitis and Crohn's disease.
Unsurprisingly, epithelioid granulomas and
isolated giant cells strongly suggest a diagnosis

of Crohn's disease. We found that microgranulomas are also diagnostic of Crohn's
disease rather than of ulcerative colitis. Interestingly, patients with Crohn's disease were
divided into two smaller clusters, one of which
was delineated by the classic features of Crohn's
disease-that is, epithelioid granulomas, giant
cells and microgranulomas. The second cluster
was delineated by negative features such as the
absence of polymorphonuclear infiltrate and
polymorphonuclear cryptitis, and a normal mucosal surface. The interpretation of the data
for this second group of patients with Crohn's
disease is more difficult because our retrospective study did not allow us to control for
disease duration, the severity of clinical activity
or whether the patients were undergoing treatment when the biopsy specimens were taken.
Our findings agree with those of Theodossi et
all' that the diagnosis of Crohn's disease is
often difficult in the absence ofhighly predictive
features; however, the presence of chronic inflammation in the absence of features predictive
of ulcerative colitis suggests a diagnosis of
Crohn's disease.
In conclusion, our study validates the use of
colorectal biopsy specimens for the diagnosis
of IBD. Discriminant histological features distinguishing IBD from non-relapsing colitis and
Crohn's disease from ulcerative colitis were
identified on univariate analysis. Moreover,
using multivariate analysis, we were able to
classify correctly 90% and 71%, respectively,
of patients with Crohn's disease and ulcerative
colitis, using only nine histological features.
The problem of so-called "indeterminate colitis" remains unresolved. It would be interesting to apply these histological criteria to
patients with "indeterminate colitis" and assess
their reliability on clinical follow up.
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than expected by chance after classifying these
features on a present/absent scale. The very
good reproducibility we found in our study,
however, is probably overestimated because the
biopsy specimens were evaluated by only two
observers.
The univariate analysis yielded 11 histological features which could be used to distinguish IBD from non-relapsing colitis. We
agree with previous studies"'"2 that the diagnosis of non-relapsing colitis is best based on
the absence of the histological features of IBD.
Some of our findings have been reported
by other authors: similar studies have shown
that crypt architectural abnormalities,8 1015
an increase in lymphocyte and plasma
cell infiltrate8 101315 and basal lymphoid
aggregates" 15 are highly predictive of IBD. Our
finding that crypt abscesses are also diagnostic
of IBD is more controversial: Surawicz et all'
found that crypt abscesses were predictive of
acute self-limited colitis rather than of IBD,
but more recently another study showed that
they were more common in the latter than in
the former.'5 Surprisingly, we found that an
excess of polymorphonuclear cells in the lamina
propria and polymorphonuclear cryptitis were
both highly predictive of IBD; however, our
non-relapsing colitis group mainly included
patients with ischaemic colitis which is perhaps
the reason for this finding. We agree with the
findings of Allison et all3 that surface erosions
are also diagnostic of IBD. Moreover, we confirm the conclusions of similar studies that a
villous or irregular mucosal surface is highly
predictive of IBD." 1215 We also found that an
excess of mast cells and histiocytes in the lamina
propria is significantly more common in IBD.
Surprisingly, we found that microgranulomas
are diagnostic of IBD, whereas epithelioid granulomas are not. Epithelioid granulomas were
found in two patients with acute self-limited
colitis (4 9% of patients with non-relapsing
colitis) and in nine (10X7%) patients with
Crohn's disease. This difference was not sig-
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Feature 9-Dysplasia is defined as an unequivocal neoplastic alteration of the epi13
thelium, according to Riddell's classification.'7
Feature 1 O-Paneth cells are normally restricted
to the ascending colon.
14
Feature 13-An increase in the number of
lymphocytes and plasma cells is diagnosed
15
only if there is an obvious increase in their
number.
Features 17 to 19-Neutrophil and eosinophil
16
excess is diagnosed if there is an unequivocal
increase in the number of such cells in the
17
lamina propria, according to the pathologist.
Features 20 to 24-Cryptitis is defined as a
migration of inflammatory cells into the crypt
epithelium with focal lysis of epithelial cells.
Feature 25-A crypt abscess is a chain of neutrophils extending from the lamina propria
Appendix
through the crypt epithelium into the lumen of
DEFINITIONS OF HISTOLOGICAL FEATURES
Feature 3-An erosion or an ulceration is diag- the crypt.
nosed if neutrophils are present in the base of Feature 26-Basal lymphoid aggregates are
nodular collections of lymphocytes without rethe area of loss of the surface epithelium.
Feature 4-A villous mucosal surface is a surface active centres, located between the muscularis
contour of broad villus-like projections with a mucosae and the crypts.
villus: crypt ratio of more than 1 5. A mucosal Feature 27-An epithelioid granuloma is a colsurface with a villus: crypt ratio between 1 and lection of at least five epithelioid cells with or
without accompanying giant cells, and without
1-5 is regarded as an irregular surface.8
Feature 6-Crypt architecture is normal if the caseating necrosis or foreign bodies.
crypts are parallel and the space between them Feature 28-A microgranuloma is an aggregate
is not excessive (see definition of "atrophy"). of histiocytes and lymphocytes; giant cells are
It is distorted if the crypts are dilatated, tor- absent.
tuous, or branching in a well orientated biopsy Feature 29-Giant cells contain multiple nuclei
and homogeneous, fine, powdery cytoplasm
specimen.81'
Feature 7-Crypt atrophy is diagnosed if the without foreign bodies.
crypts are shortened and more widely spaced, Feature 31-Inflammation is disproportionate
and if there is a gap between the bottom of the if the submucosa contains a denser infiltrate
than the mucosa.
crypts and the muscularis mucosae.
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