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ABSTRACT

Introduction: The incidence of microscopic colitis has
recently increased. Although collagenous colitis and
lymphocytic colitis are the two main subtypes of
microscopic colitis, many patients may not fit into either
category and are thus included under the header non-
specific colitis. Of late, the spectrum of microscopic colitis
has widened  to include minimal change colitis, microscopic
colitis not otherwise specified and microscopic colitis with
giant cells. There is a lack of information concerning the
spectrum of microscopic colitis in Asia.
Method: In a retrospective analysis, case records of 29

patients diagnosed with microscopic colitis between1999–
2005 were analysed. Drug use parasitic infection and common
bacterial infections were excluded. Colonoscopic/
sigmoidoscopic examination was done and multiple colonic
mucosal biopsies were stained serially with haematoxylin
and eosin for detailed histological examination and Masson
trichrome for sub-epithelial collagen band. Based on
histological criteria, patients were categorised into five
subtypes: collagenous colitis (presence of collagenous
thickening of  surface epithelium basement membrane >10
µm ), lymphocytic colitis (intra-epithelial lymphocytes more
than 20 per 100 colonocytes), minimal change colitis (crypt
architectural abnormality in the form of cryptitis and crypt
dilatation in the absence of increase in intraepithelial
lymphocytes and subepithelial collagenous band),
microscopic colitis not otherwise specified (increased
inflammatory cell infiltrates in the lamina propria in the
absence of other abnormalities) and microscopic colitis with
giant cells.

Results: Mean age of patients was 38.59 years (range 12–
62). Of 29 patients with microscopic colitis, 7 (24.1%), 4
(13.8%), 7 (24.1%) and 11 (37.9%) were classified as
collagenous colitis, lymphocytic colitis, minimal change
colitis and microscopic colitis not otherwise specified,
respectively. None of these patients had giant cells. There
was no significant correlation between disease type and
clinical manifestations.

Conclusion: Microscopic colitis has a wide histological
spectrum. Cases reported as non-specific colitis, may be
categorised into definite subtypes of microscopic colitis.
Key words: Chronic diarrhoea, microscopic colitis,
collagenous colitis, lymphocytic colitis  
    

INTRODUCTION

Although microscopic colitis (MC) was first described in 1976,
it has absorbed the clinician and pathologist only in the last

decade.1–6 A diagnosis of MC is suspected in a patient with
chronic large bowel diarrhoea, normal looking colonic mucosa
on colonoscopy and in whom drug use and colonic infections

have been excluded.2–5 As the nomenclature suggests, the
hallmark of a diagnosis of MC is based on microscopic
abnormalities in the colonic mucosa. The histological features
may include abnormalities in the colonic epithelial layer,
basement membrane, number of intra-epithelial lymphocytes
(IEL), types of inflammatory infiltrates in the lamina propria

and the crypt architecture.6,7 Collagenous colitis and
lymphocytic colitis are the two commonly recognised types of
MC .  Patients not fitting into these two subtypes have generally
been classified as non-specific colitis.8 Based on the presence
of a single or a combination of abnormalities, the spectrum of
histological abnormalities has been extended recently and MC
is now sub-classified into 5 subtypes: collagenous colitis (CC),
lymphocytic colitis (LC), minimal change colitis (MCC),
microscopic colitis with giant cells and microscopic colitis not

otherwise specified (MC–NOS).9,10 There is a lack of literature
on MC from Asia and most studies describe only two subtypes

of MC.11,12 We, therefore,describe the spectrum of histological
abnormalities in a cohort of microscopic colitis patients
registered at our clinic.  

MATERIAL AND METHODS

In a retrospective study, we reviewed the clinical records of 29
patients registered in our clinic with a diagnosis of MC between
January 2000 and March 2006.  All patients with chronic large
bowel, non-bloody and painless diarrhoea (> 6months) were
included. A detailed evaluation of all patients was done and
parasitic and common bacterial infections were excluded by
stool examination. A detailed drug history was taken. These
patients underwent colonoscopic/sigmoidoscopic examination
and multiple colonic mucosal biopsies were taken.   

HISTOPATHOLOGY

For a detailed histological examination, 5 µm thick paraffin
embedded sections of colonic biopsies were cut and stained
serially with hematoxylin and eosin stains. Sirius Red and
Masson trichrome staining of the sections were done to look
for sub-epithelial collagen bands. Computer assisted
morphometry was used in selected patients to measure the
thickness of the collagen band. An image analysis system
equipped with Leica (Q win) and Leica Quantimet 500 MC
software (Leica, Germany) was used for this. Basement
membrane measurement was performed at multiple points where
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three adjacent crypts were cut vertically  extending all the way
down to the muscularis mucosa from well-oriented sections of
the biopsies. The number of intra-epithelial lymphocytes (IEL)
per 100 epithelial cells was calculated by counting the number
per 300 epithelial cells divided by three. Only the surface
epithelium was examined and areas overlying lymph follicles in
the lamina propria were avoided. Counting of IEL was performed
in sections stained with haematoxylin and eosin. Grading of
chronic inflammatory cells in the lamina propria was taken as
mild, moderate and severe infiltration. Two pathologists
independently reported all biopsy specimens and a consensus
was reached for each specimen.

Diagnostic criteria for collagenous colitis10,13

· Essential criteria: A diffusely distributed and thickened sub-
epithelial collagen layer more than or equal to10 µm (in the
normal colon, the width of the sub-epithelial basement
membrane is generally less than 4 to 5 ìm). (Fig 1)

· An increase in the number of IEL may be present but less
than 20/100 surface colonocytes

· Epithelial damage such as flattening and detachment.
· Inflammation in the lamina propria with mainly mononuclear

cells.

Diagnostic criteria for lymphocytic colitis

· Essential criteria: An increase in IEL more than 20 per
100 colonocytes (Fig 2)

· A sub-epithelial collagen layer <10 µm.
· Epithelial damage
· Inflammation in the  lamina propria with mainly

mononuclear cells.

Diagnostic criteria for minimal change colitis (Fig 3)

· Essential criteria: Abnormalities of crypt architecture such
as cryptitis, crypt abscesses, crypt dystrophy

· A sub-epithelial collagen layer <10 µm.
· An increase in the number of IEL may be present but less

than 20/100 surface colonocytes

Diagnostic criteria for MC–NOS (Fig 4)

· Essential criteria: An increase in chronic inflammatory cells
consisting of lymphocytes, eosinophils, plasma cells. The
lamina propria was considered to have an increase of
chronic inflammatory cells if the normal gradient of decrease
in inflammatory cells down the lamina propria was lost and
if basal plasma cells were seen at the level of the upper
border of the muscularis mucosae at more than one site.

· A sub-epithelial collagen layer <10 µm.
· IEL less than 20/100 colonocytes

RESULTS

Demographic characteristics

The mean age (±SD) of the patients with MC was 38.5+15.7
years (male 75.8%). The mean age (±SD) of patients with CC,
LC, MCC and MC–NOS were 40.7+13.4, 21.75+6.6, 47.1+14.1
and 37.9+16.8 years, respectively. All of them had chronic large
bowel type of diarrhoea. The mean duration of disease was

Fig 2: A photomicrograph of the colonic biopsies showing increase in
intraepithelial lymphocytes without significant sub-epithelial
collagen band. There is edema and eosinophilic infiltration in

the lamina propria (hematoxylin and eosin x10)

Fig 1: A photomicrograph of the colonic biopsies showing a thick collagen

band in the sub-epithelial region (Masson trichrome x20)

88.5, 60, 52.5 and 25.8 months, respectively in patients with CC,
LC, MCC and MC–NOS. Abdominal discomfort was present in
28.6%, 25%, 14.3%, and 33.3% of patients with CC, LC, MCC
and MC–NOS. Weight loss was observed in 14.3%, 25%, 14.3%
and 16.6% of patients with CC, LC, MCC and MC– NOS. None
of them had blood stools, prolonged fever, and intestinal

Fig 3: A photomicrograph of the colonic biopsies showing alteration
in the architecture of the crypts in the form of crypt dilatation.
In addition the biopsy shows edema in the lamina propria and a
lymphoid follicle. (hematoxylin and eosin x10)

 122                                                                                             TROPICAL GASTROENTEROLOGY 2007, VOL 28, NO 3, JULY–SEPT.



them was 4 (range 3–8) per 100 colonocytes. 4 had crypt
architecture abnormalities; crypt dilatation in 1, cryptitis in 4
and crypt abscess in 1. All 7 had moderate increase in cellular
infiltrates in the lamina propria. 6 and 5 of them showed paneth
cell metaplasia and lymphoid aggregates in the lamina propria,
respectively.

Lymphocytic colitis: 4 of 29 patients with MC had LC. The
median IEL/100 colonocytes was 22 (range 21–24). The
thickness of the basement membrane varied from between 2.6
and 2.9 µm .  None of these patients had any abnormality in
crypt architecture. 3 and 1 had moderate and severe increase,
respectively, in the inflammatory cell infiltrate in the lamina
propria.

Minimal change colitis: 7 patients had MCC. The major
histological finding in them was the presence of crypt
abnormality in the form of cryptitis and crypt abscesses without
any evidence of collagen band thickening. Median IEL count
in them was 5 (Range 4–9). 6 and 1 had moderate and mild
increase, respectively, in the cellularity of the lamina propria. 6
showed lymphoid aggregates in the lamina propria. 5 patients
showed paneth cell metaplasia.

MC–NOS: 11 patients had MC–NOS. The major histological
abnormality in them was an increase in the chronic mixed
inflammatory infiltrate comprising lymphocytes, eosinophils,
plasma cells and histiocytes. Thickness of the basement
membrane was 2.64 µm . The median IEL count was 4 (range 3–
8) per 100 colonocytes. Only one showed crypt dilation.

Microscopic colitis with giant cells: No patient was observed
with MC with giant cells.

Relationship between symptoms and type of

Microscopic colitis: There was no correlation between the
clinical manifestations and subtypes of MC. 

DISCUSSION

The histological spectrum of MC has recently widened.9,10 In
the present study including 29 patients with MC; 7 had CC, 4
had LC, 7 had MCC and 11 had MC–NOS. Recently, MC has
caught the interest of clinical and basic scientists; this is
reflected by an increase in the number of publications on MC
during the last decade.

A significant increase in the incidence of MC during the
last two decades has been reported in two large regional studies
from Sweden and Minnesota.13–14 The Swedish study including
1028 patients with non-bloody diarrhoea who underwent
colonoscopic examination during 1993 through 1998, 97 (9·5%)
fulfilled the diagnostic criteria of MC (51 CC and 46 LC). The
incidence increased from 3.7 per 100,000 during 1993–95 to 6.1
per 100 000 during 1996–98 for CC, and from 3.1 per 100,000 to
5.7 per 100,000 for LC.14 The incidence of MC has increased
slowly but continuously from 0.8 in 1985–89 to 2.6 in 1990–93,
10.3 in 1994–97, and 19.1 in 1998–2001 (all per 100000) in the
US.13

obstruction. The colonoscopic examination was normal in all
of them.  
Spectrum of MC: Table 1

Collagenous colitis: Of 29 patients, 7 (24.1%) patients had
CC. On morphometry, the thickness of the basement membrane
varied from 10.01–11.96 µm in them. The median IEL count in

Fig 4: A photomicrograph of the colonic biopsies showing mild
increase in chronic inflammatory cells infiltrate in the
lamina propria(hematoxylin and eosin x4)

Table I: Histological features in subtypes of microscopic colitis

Histological featuresCC(N=7)LC(N=4)MCD(N=7)NOS(N=11)

BM thickness (> 10 µm) 7  0  0  0
IEL Median (Range) 4 (3–8)22 (21–24)5 (4–9) 10 (5–16)
Crypt dilation 1 0  0  1
Cryptitis 4  2  7  0
Crypt abscess 1 0 0  0
Cellularity

Mild 0 0 1 5
Moderate 7 3 6 5
Severe   0 1 0 1
Polymorphs* 

Mild 6 2 7 7
Moderate 0 0 0 0
Severe          0 0 0 0
Eosinophils*

Mild 4 3 3 3
Moderate 0 0 0 0
Severe          0 0 0 0
Lymphocytes*

Mild 2 2 3 5
Moderate 4 2 3 6
Severe 1 0 0 0
Plasma cells*

Mild 2 3 4 7
Moderate 5 0 3 4
Severe  0 1 0 0
Histiocytes*

Mild 4 2 7 10
Moderate 3 2 0 1
Severe 0 0 0 0

Paneth cell metaplasia 6 1 2 1
Presence of edema 5 4 5 7
Lymphoid follicles 6 3 6 7
* Per 100 colonocytes
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Because the course of the disease is usually mild it is very
likely that a significant proportion of patients with MC remain
undiagnosed. The present incident and prevalent cases with
MC may represent only the tip of the iceberg.15–17 From the
clinical point of view, in 10–20% of patients with MC, an initial
diagnosis of irritable bowel syndrome is made and 15–20% of
the general population has symptoms of irritable bowel
syndrome. The rise in incidence of MC is apparently due to an
increase in the awareness and recognition of this entity, many
cases may have previously been unrecognised or erroneously
diagnosed as irritable bowel syndrome.4,15–18

Both CC and LC are diseases of the elderly, with reported
mean age of diagnosis varying between the early fifties and
the mid sixties for both disorders.2–5 Both conditions have also
been described in children. Most patients in the present study
were relatively younger, the reason for which is not clear. In
another study from the Indian subcontinent, Satarasinghe, et
al observed the mean age in their 29 patients with CC as 45+7
years (range 21–50).12

The pathological changes seen in the colonic mucosa in
patients with MC may be because of two reasons. Firstly the
changes, such as increase in chronic inflammatory cells in the
lamina propria, may represent the response of the colonic
mucosa to unknown inciting stimuli. Secondly, some of the
colonic mucosal changes seen in patients with MC may well
be a specific response to the inciting agent. As histological
changes in MC vary from an increase in IEL in LC, thickening
of the basement membrane in CC and damage to colonic crypts
in MCC, the factors which direct these changes is not known.5–

7 Similarity in clinical presentation, natural history and response
to treatment, makes us wonder if they are the different
presentations of the same disease where the colonic tissue
reacts differently to the same aetiological stimuli.

Terms such as “unspecific chronic inflammation” or “non-
specific colitis” should be avoided so as to include patients in
proper therapeutic groups. By considering the clinical history
and symptoms, the pathologist should be able to reach the
correct diagnosis in most cases.8 Good communication between
the pathologist and clinician is therefore essential.

The symptoms of MC are often disabling, and the current
treatment is far from optimum.2–5 First, awareness of clinical
and pathological spectra of this condition is essential. Second,
it is important to obtain colonic biopsies for histological
examination even when colonic mucosa appears normal at
colonoscopic examination if clinical history is suggestive. Third,
because both the density of intraepithelial lymphocytes and
the thickness of the collagenous band tend to be patchy, it is
essential to take multiple biopsies throughout the colon.19–20

Involvement of the left colon seems to be less intense than
that of the right, and biopsies taken only from the left part may
result in missed diagnosis in about 10% of cases.2–6 It is
therefore recommended that tissue samples be obtained from
the transverse or ascending colon to definitely rule out
collagenous colitis. The natural history of microscopic colitis
is benign and the course of the disease is variable with
alternating spontaneous remissions and relapse.2 LC is more
likely to undergo clinical remission than CC. A few patients

with MC have been reported to develop Crohn’s disease or
ulcerative colitis, but it is debatable whether this is true
evolvement, initial misdiagnosis, or variation in the
histopathology of microscopic colitis.21–23 There is high
spontaneous resolution of symptoms, and only a few controlled
trials in CC have been done. Therefore, the treatment of
microscopic colitis is largely empirical.2–5, 24–26 A relevant
therapeutic approach includes elimination of intake of
secretagogues such as caffeine and non-steroidal anti-
inflammatory drugs. However, a recent Cochrane review
suggests that budesonide (three 3 mg tablets daily) and bismuth
subsalicylate (nine 262 mg tablets daily in three divided doses)
is effective in the initial treatment of CC.24–25

In conclusion, the spectrum of microscopic colitis is wide.
Both the gastroenterologist and the pathologist must be aware
of these diagnoses while evaluating patients with persistent
non-bloody watery diarrhoea.
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