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BACKGROUND: The epithelioid granuloma is a characteristic his-

tological feature of Crohn’s disease. In some pathological classifica-

tion schemes, the criteria for a definite, probable or possible diagnosis

have been listed, with the epithelioid granuloma indicating definite

Crohn’s disease.

METHODS: In the present evaluation, 247 prospectively evaluated

Crohn’s disease patients (24.3%), from a consecutively accumulated

population database of 1015 patients, were found to have an epithe-

lioid granuloma. The recently devised Montreal classification for

Crohn’s disease was then applied to this granuloma-positive cohort of

Crohn’s disease patients to define age at diagnosis for men and

women, disease site and disease behaviour.

RESULTS: The investigation showed that patients with Crohn’s dis-

ease and granulomas were most often diagnosed early in the course of

their disease, particularly women. Their disease was often extensive,

with ileocolonic and upper gastrointestinal tract involvement.

Finally, disease behaviour was most often complex, especially with

penetrating disease complications.

CONCLUSION: Using homogeneous (ie, ‘reagent-grade’) patient

cohorts defined by a recently devised classification method for

Crohn’s disease, the study demonstrated that an epithelioid granuloma

may represent a histopathological marker for an early biological

event in the etiopathogenesis of Crohn’s disease, and this may have

predictive significance with respect to the location and clinical

behaviour of Crohn’s disease.
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La maladie de Crohn positive au granulome

HISTORIQUE : Le granulome épithélioïde est une caractéristique his-

tologique de la maladie de Crohn. Dans certains schèmes de classification

pathologique, on établit les critères de diagnostic définitif, probable ou

possible en classant le granulome épithélioïde comme indicateur définitif

de maladie de Crohn.

MÉTHODOLOGIE : Dans la présente évaluation, on a déterminé que

247 patients atteints d’une maladie de Crohn évalués de manière prospec-

tive (24,3 %) avaient un granulome épithélioïde au sein d’une base de

données de population accumulée de 1 015 patients. On a ensuite

appliqué la classification de Montréal pour la maladie de Crohn, récem-

ment établie, à cette cohorte positive au granulome de patients atteints de

la maladie de Crohn pour définir l’âge au diagnostic des hommes et des

femmes, le foyer de la maladie et le comportement de la maladie.

RÉSULTATS : L’exploration a révélé que la plupart des patients atteints

de la maladie de Crohn et de granulomes, notamment les femmes, étaient

diagnostiqués rapidement au cours de l’évolution de leur maladie. Leur

maladie était souvent étendue, avec atteinte iléocolique et gastroduodé-

nale. Enfin, dans la plupart des cas, le comportement de la maladie est

complexe, surtout avec des complications pénétrantes de la maladie.

CONCLUSION : Au moyen de cohortes de patients homogènes (c’est-

à-dire de qualité réactif) définies d’après un récent mode de classification

de la maladie de Crohn, l’étude a démontré qu’un granulome épithélioïde

peut constituer un marqueur histopathologique d’événement biologique

précoce dans l’étiopathogenèse de la maladie de Crohn, ce qui peut avoir

une signification prédictive à l’égard du foyer et du comportement cli-

nique de la maladie de Crohn.

The diagnosis of Crohn’s disease depends on multiple clini-
cal, imaging and pathological criteria (1). An epithelioid

granuloma, detected on microscopic examination of an endo-
scopic biopsy or surgically resected specimen, has been consid-
ered an especially reliable marker of Crohn’s disease. Indeed, a
number of histopathological classification schemes list criteria
for a definite, probable or possible diagnosis, with the presence
of epithelioid granulomas indicating definite Crohn’s disease
(2-5). However, in most patients with Crohn’s disease, granu-
lomas are not detected (2-5).

Crohn’s disease is also a phenotypically heterogeneous dis-
order involving different geographic sites within the gastroin-
testinal tract. Recently, attention has focused on defining more
uniform or homogeneous patient groups based on clinical char-
acteristics such as disease location or behaviour, as well as sero-
markers (eg, anti-Saccharomyces cerevisiae antibodies and
antineutrophil cytoplasmic antibodies). In recent years, using

modern classification schema developed elsewhere (6), studies
(7-11) have demonstrated that Crohn’s disease is female-
predominant, sometimes familial, and often characterized by
strictures and penetrating complications.

In the present study, 247 of the consecutively evaluated
patients with detectable granulomas were evaluated using the
updated Montreal classification method reported at the 2005
World Congress of Gastroenterology (12). This more modern
schema includes age at diagnosis, disease location and disease
behaviour for classification of Crohn’s disease, and its applica-
tion was recently reported in a single-clinician Crohn’s disease
cohort of over 1000 patients (13). The results of the present
study have further defined these phenotypic characteristics,
but in a more homogeneous Crohn’s disease population char-
acterized by a ‘definitive’ histopathological disease marker, the
epithelioid granuloma, detected in sections of endoscopic
biopsies or surgically resected intestine (2-5).
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PATIENTS AND METHODS
Definitions and inclusions
The patients were derived from a clinical database of
1015 consecutively evaluated patients with Crohn’s disease,
directly treated by the investigator over the course of more
than two decades. The overall mean period of patient follow-up
was more than 10 years. In an earlier report (8), this patient
database was noted to be predominantly female (ie, 56.1%),
with 84.4% diagnosed before 40 years of age. In addition, dis-
ease was observed to be localized in the ileum in 25.3%, the
colon in 27.2%, the ileocolon in 34.6% and the upper gas-
trointestinal tract, despite disease involvement elsewhere, in
13.1% of cases. Finally, disease behaviour was earlier classified
as stricturing (or stenosing) in 33.6% and penetrating (or per-
forating) in 37.2% of cases. Additional data for this Crohn’s
disease population have been detailed in other recent publica-
tions (10,11).

As noted elsewhere (13), for all patients in the present
evaluation, office and inpatient hospitalization records, as well
as endoscopic, radiological imaging, surgical and pathology
reports, were recorded. Microbiological studies were routinely
performed to exclude an infectious agent that might have pro-
duced a granulomatous inflammatory tissue response
(eg, Yersinia species) (14).

All pathological materials were initially reported by trained
gastrointestinal pathologists and later confirmed directly by
the investigator (also trained in endoscopic biopsy interpreta-
tion) after histopathological review of the pathological slides
for each individual case. Endoscopic biopsies had been sepa-
rately embedded in paraffin, routinely cut into four to
five micron serial sections, placed on four to five glass micro-
scopic slides for each biopsy and then stained with
hematoxylin and eosin. In colonic disease, isolated crypt-
associated giant cells and granulomas were excluded, because
these have been reported elsewhere in ulcerative colitis (15).

Statistical analyses were performed using Student’s t test or
χ2 analysis. For the purposes of the present study, a statistical-
ly significant result was P<0.05. In addition to expression of
data in percentages, the exact P values were defined, because
marginally significant P values may not have accurately reflected
the probability of a type I error (ie, false-positive).

Classification method
Male and female patients were each classified based on a prior
published schema developed elsewhere by others (ie, Montreal
classification for Crohn’s disease) (12).
Age at diagnosis: The newly devised schema defines three dif-
ferent age groups as the time of diagnosis: 16 years of age or
younger (A1), 17 to 40 years of age inclusive (A2) and over
40 years of age (A3).
Disease location: The newly devised schema defines location
as the maximal extent of disease or disease at the first resection
(ie, L1, the ileum, possibly involving the cecum; L2, the colon;
L3, the ileocolon), with upper gastrointestinal tract disease listed
as a modifier for L1, L2 and L3 (ie, so as not to disregard ileal
and/or colonic involvement if upper gastrointestinal tract dis-
ease is present).
Disease behaviour: The newly devised schema defines disease
behaviour as: B1, nonstricturing and nonpenetrating; B2, stric-
turing (or stenosing); and B3, penetrating (or perforating).
Based on prior studies on the natural history of Crohn’s disease
from the University of British Columbia hospital (Vancouver,
British Columbia) (10), a minimum of three to five years was
required in the present study to define a ‘stable’ B1 disease
behavioural phenotype. In the newly devised schema, perianal
fistulas and/or abscesses were also excluded from the penetrating
disease behaviour category.

RESULTS
Patient population
Table 1 shows the entire Crohn’s disease patient cohort,
expressed in percentages, prospectively accumulated over more
than 25 years. There were 1015 patients, including 449 men
(44.2%) and 566 women (55.8%), similar to earlier published
data from the hospital that reflected a female-predominant
population (7,13). At the time of diagnosis, 846 (83.3%)
patients were 40 years of age or younger, and 169 (16.7%) were
older than 40 years of age. Although the percentages of male
and female patients for each of the three age groups, as defined
by the Montreal classification, were similar, the predominant
population was the 17- to 40-year-old group (P=0.0370 com-
pared with the younger than 17 years age group, and P<0.0001
compared with the older than 40 years age group), with disease
classified mainly in the ileocolonic region (P=0.0161 com-
pared with the ileum only, and P<0.0001 compared with the
colon only). Of these 1015 patients, 119 (11.7%) had upper
gastrointestinal tract involvement and most of these (ie, over
60%) also had disease detected in the ileocolonic region. For
disease behaviour, most (n=657, 64.7%) had disease that could
be characterized as complex, being complicated with strictures
(ie, stenosis) or penetrating (ie, perforating) complications.
Similarly, complex disease behaviour (ie, with either strictures
or penetrating disease complications) was predominant in each
of the different age groups (younger than 17 years of age,
68.4%; 17 to 40 years of age, 65.4%; and older than 40 years of
age, 59.2%), although the difference in distribution of these
different disease behaviour types for each of the three age
groups was only marginally significant (P=0.0477).

Granulomas in male and female patients at different ages
Overall, 247 of 1015 patients with Crohn’s disease (24.3%)
had granulomas reported either in endoscopic biopsies or
surgically resected specimens. This included 105 of 449 male
patients (23.4%) and 142 of 566 female patients (25.1%) for
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TABLE 1
Crohn’s disease database (n=1015)

Age group (years)

All <17 17 to 40 >40

Sex (%)

Male 44.2* 45.6 43.4 46.7

Female 55.8 54.4 56.6 53.3

Site (%)

L1 26.4 21.9 27.4 24.9

L2 30.8 21.1 28.1 49.1

L3 42.5 57.0 44.0 26.0

Behaviour (%)

B1 35.3 31.6 34.6 40.8

B2 33.7 33.3 32.6 37.9

B3 31.1 35.1 32.8 21.3

*Figures are based on Montreal classification schema (n=1015), with three
patients having isolated upper gastrointestinal tract involvement (12,13). B1
Nonstenosing and nonperforating, or ‘inflammatory’; B2 Stenosing or stric-
turing; B3 Perforating or penetrating; L1 Ileum; L2 Colon; L3 Ileocolon
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a female-predominant (ie, 57.5%) cohort. The mean durations
of direct investigator follow-up for granuloma-positive male
and female patients was 10.6 years and 11.3 years, respectively.
Of these, most patients (179, 72.5%) were 17 to 40 years of
age, not dissimilar from the overall distribution of the entire
population cohort with Crohn’s disease (n=1015) (calculated
P=0.6638).

Table 2 shows male and female patients in each of the dif-
ferent age ranges at diagnosis based on the Montreal schema
for both granuloma-positive patients and patients with no
granulomas detected (ie, granuloma-negative). This allowed a
comparison of the granuloma-positive group with the
granuloma-negative group. As expected, there were signifi-
cantly more granuloma-negative male and female patients for
each of the different age ranges, based on the Montreal schema
(P=0.0175). However, there were no significant age-group
related differences defined between the percentages of male
and female patients in the granuloma-positive and granuloma-
negative groups.

Because there were differing numbers of male and female
patients in each age range at diagnosis, granuloma-positive
patient groups were also expressed as a percentage of the total
number of patients in each age range. Figure 1 shows the per-
centages for both male and female patients with granuloma-
positive Crohn’s disease during their clinical course expressed
in relation to each of the different age ranges at the time of
diagnosis of Crohn’s disease. As shown, an increasing percent-
age of Crohn’s disease patients with reported granulomas were
seen in the younger age groups, particularly in female patients.

Granulomas and disease location
Table 3 shows male and female patients with granuloma-
positive disease and granuloma-negative disease. Figure 2
schematically shows the percentages of male and female
patients with granulomas for each site of disease. For both of
these different modes of data expression, results were based on
the Montreal classification.

As shown, the most common location of disease for
granuloma-positive disease was L3, or combined ileocolonic dis-
ease, compared with any other site for both males (51 of 105,
48.6%) and females (81 of 147, 57.0%) combined, when all age
ranges were considered together (P=0.0016). This was particular-
ly significant for male patients with ileocolonic disease (L3) com-
pared with either localized colonic disease (L2; P<0.0001) or
localized ileal disease (L1; P=0.0435). However, for the different
male or female groups older than 40 years of age at diagnosis, L2
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TABLE 2
Age ranges at diagnosis of Crohn’s disease for
granuloma-positive and granuloma-negative male and
female patients*

Age at diagnosis (years)†

<17 17 to 40 >40

Group total, n

Male 52 318 79

Female 62 414 90

Granuloma-positive, n

Male 14 75 16

Female 23 105 14

Granuloma-negative, n

Male 38 243 63

Female 39 309 76

*Numbers for each patient group included both granuloma-positive (n=247)
and granuloma-negative (n=768) patients, with granuloma-negative meaning
no granuloma was detected. †Ages, age ranges at diagnosis of Crohn’s dis-
ease  based on Montreal schema

TABLE 3
Disease location* in each age group for granuloma-
positive and granuloma-negative Crohn’s disease

Age at diagnosis (years)

Disease type <17 17 to 40 >40 Total, 
(M:F), n (M:F), n (M:F), n n (%)

Granuloma-positive

Disease location

L1 2:1 11:18 3:0 35 (14.3)

L2 1:7 23:27 12:7 77 (31.6)

L3 11:15 39:59 1:7 132 (54.1)

Granuloma-negative

Disease location

L1 12:10 72:100 16:23 233 (30.3)

L2 7:9 71:85 34:30 236 (30.7)

L3 19:20 100:124 13:23 299 (38.9)

*Disease location based on Montreal classification, n=1012, with an additional
three patients localized to the upper gastrointestinal tract alone (detected in
granuloma-positive group, 17 to 40 years of age – two male and one female
patient). F Female; L1 Ileum; L2 Colon; L3 Ileocolon; M Male
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Figure 1) Percentages of males and females with Crohn’s disease that
had granulomas detected during their clinical course expressed in rela-
tion to each age range at diagnosis (ie, ages younger than 17 years,
17 to 40 years and older than 40 years)
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Figure 2) Percentages of granuloma-positive male and female patients
with Crohn’s disease for each disease site. L1 Ileum; L2 Colon; L3
Ileocolon
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was the most common site of disease, ie, disease localized to the
colon alone. This was significant for both male and female
patients compared with either the L1 or L3 groups (P=0.0128)
with granuloma-positive Crohn’s disease.

For both male and female patients with granuloma-positive
Crohn’s disease, the percentages with disease classified as ileal
(35 of 244, 14.3%]), colonic (77 of 244, 31.6%) or ileocolonic
(132 of 244. 54.1%) did not achieve statistical significance
compared with male and female patients with no granulomas
and disease localized to the ileum (233 of 778, 29.9%), colon
(236 of 778. 30.3%) or ileocolon (299 of 778, 38.4%).

Table 4 shows the numbers of granuloma-positive patients
in each group with upper gastrointestinal tract disease as pro-
posed in the new Montreal classification for Crohn’s disease in
each of the different age ranges. As noted, most granuloma-
positive male and female patients with Crohn’s disease involv-
ing the upper gastrointestinal tract also had concomitant
involvement of the ileocolon compared with involvement of
the ileum or colon alone. Moreover, a greater percentage of
both male and female patients with granuloma-positive
Crohn’s disease and concomitant involvement of the upper
gastrointestinal tract were in the two youngest age ranges (ie,
younger than 17 years of age: 12 of 37 patients (32.4%), six of
14 male patients (42.9%) and six of 23 female patients
(26.1%); and 17 to 40 years of age: 32 of 180 (17.8%), 14 of
75 male patients (18.7%) and 18 of 105 female patients
(17.1%). Finally, concomitant involvement of the upper
gastrointestinal tract in granuloma-positive patients was rare

in the older than 40 years group, with only a single male and
no female patients.

Granulomas and disease behaviour
Table 5 shows different age ranges for granuloma-positive and
granuloma-negative patients with the different types of disease
behaviour, as specified by the Montreal classification. For each
category, male and/or female patients with no granuloma
detected (granuloma-negative) usually exceeded the absolute
numbers of males and/or females with granuloma-positive dis-
ease (except for male patients older than 17 years of age with
B3). The percentages of patients classified with different types
of disease behaviour were similar for granuloma-positive and
granuloma-negative patients (ie, B1, 35.6% versus 35.2%,
respectively; B2, 23.1% versus 37.0%, respectively; and B3,
41.3% versus 27.9%, respectively).

Figure 3 schematically shows the total number of male and
female patients with granulomas for each type of disease
behaviour, based on the Montreal classification. Granulomas
were most commonly detected in both male (n=66, 62.9%)
and female (n=93, 65.5%) patients classified with a complex
form of disease behaviour, including either strictures or pene-
trating disease complications, compared with nonstricturing,
nonpenetrating disease in male (n=39, 37.1%) and female
(n=49, 34.5%) patients. Interestingly, as schematically shown
in Figure 3, clinical disease behaviour characterized by pene-
trating complications appeared to be more common than dis-
ease behaviour characterized by stricture formation, especially
in male patients.

DISCUSSION
In the present study, the clinical significance of a histopatho-
logically detected granuloma was explored in a prospectively
accumulated and consecutively evaluated Crohn’s disease
population cohort of 1015 patients who were monitored by a
single clinician for a mean period of over 10 years. The over-
all granuloma detection rate in the present study was 24.3% (ie,
247 of 1015 patients). Although it is possible that the detection
rate of granulomas might have been increased with the procure-
ment of more endoscopic biopsies, or resection of additional or
extended lengths of intestine, this rate of granuloma detection
closely approximates the reported rates of 25.6% from the
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TABLE 5
Disease behaviour for granuloma-positive and granuloma-
negative patients*

Age groups (years), n

Behaviour <17 (M:F) 17 to 40 (M:F) >40 (M:F) Total patients (%)

Granuloma-positive

B1 3:9 26:30 10:10 88 (35.6)

B2 1:5 13:33 4:1 57 (23.1)

B3 10:9 36:42 2:3 102 (41.3)

Granuloma-negative

B1 12:12 92:105 25:24 270 (35.2)

B2 18:14 80:113 24:35 284 (37.0)

B3 8:13 71:91 14:17 214 (27.9)

*Disease behaviour based on Montreal classification (n=1015) with
granuloma-positive (n=247) and granuloma-negative or no granuloma detected
(n=768). B1 Nonstricturing, nonpenetrating or inflammatory; B2 Stricturing or
stenosing; B3 Penetrating or perforating; F Female; M Male

TABLE 4
Upper gastrointestinal tract involvement in granuloma-
positive Crohn’s disease

Age ranges for Age ranges for 
male patients (years) female patients (years)

Disease site, n <17 17 to 40 >40 <17 17 to 40 >40

L1 1 3 1 0 2 0

L2 1 2 0 1 3 0

L3 4 9 0 5 13 0

UGI only 2 1

L1 Ileum L2 Colon; L3 Ileocolon; UGI Upper gastrointestinal tract
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Figure 3) Percentages of granuloma-positive male and female patients
with Crohn’s disease for each disease behaviour. B1 Nonstenosing and
nonperforating or inflammatory; B2 Stenosing or stricturing; B3
Perforating or penetrating
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however, this evaluation shows that the detection, per se, of a
granuloma in any type of tissue specimen may have clinical sig-
nificance. Most importantly, the present report showed that
phenotypic features of Crohn’s disease described elsewhere
(6,12), are similarly present in a cohort that fulfills published
criteria for a histopathologically definitive, rather than proba-
ble or possible, Crohn’s disease diagnosis (ie, based on the
detection of epithelioid granulomas) (2-5). This so-called
granuloma-positive cohort was also female-predominant with
disease primarily localized in the ileocolonic region, and most
often was characterized by complex behaviour with either
strictures or penetrating disease complications.

The recently devised Montreal classification for Crohn’s dis-
ease (12) was used here to further define the phenotypic clini-
cal features of this granuloma-positive cohort. A similar
percentage of male and female patients with Crohn’s disease
had granulomas, but based on the criterion of age at diagnosis,
granulomas were more often detected if a Crohn’s disease diag-
nosis was made earlier in the patient’s clinical course, particu-
larly in female patients. The detection of epithelioid
granulomas at an earlier age of diagnosis of Crohn’s disease is
consistent with previous reports that documented granulomas
in younger adults with Crohn’s disease (18,19), and further
extends this finding to a modern classification schema for

Crohn’s disease using a more homogeneous (ie, ‘reagent-grade’)
patient group. The observations are also consistent with the
belief that the granuloma represents an adaptive mechanism
for removal or localization of a possible causative agent for
Crohn’s disease, which would most likely be encountered early
in the clinical course of the disease (20) or, alternatively, as
repeated discrete events over the long term clinical course of a
disease characterized by clinical exacerbations and remissions
over many decades (21). The female-predominant nature of
the population studied here and the finding that granulomas
are most often detected in the youngest female patients suggest
that the phenotypic expression of this pathological process
may be hormone-mediated. Additional studies are required to
explore this intriguing new histopathological observation in
Crohn’s disease.

Disease localization and disease behaviour in this granuloma-
positive cohort with Crohn’s disease were also evaluated. In most
of these patients, ileocolonic disease, often with disease in the
upper gastrointestinal tract, was commonly associated with per-
forating disease behaviour. These clinical findings are consistent
with the evidence in prior retrospective studies (18,22-24) that
granulomas, if detected, may have prognostic significance in
extensive and/or complicated Crohn’s disease (25). Additional
data, derived prospectively, possibly over specifically defined
time intervals, from other large population-based cohorts classi-
fied with the new Montreal schema are required to elucidate the
clinical significance of granulomas, as well as other pathological
changes in Crohn’s disease.

Granuloma-positive Crohn’s disease

Can J Gastroenterol Vol 21 No 9 September 2007 587

freeman_10016.qxd  27/08/2007  2:04 PM  Page 587


