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Introduction
Unambiguous interpretation of colorectal biopsy specimens is important for clinical
decisions in the investigation of suspected
chronic idiopathic inflammatory bowel disease
(IBD). Variability of reporting style and terms
such as mild inflammatory change and nonspecific proctitis/colitis may hide pathologists'
difficulties with diagnostic uncertainty and
confuse clinical management. Four main problems underlie these difficulties:
(1) lack of awareness of the range of normal
colorectal histology and the minimal features which indicate clinically important
inflammation;
(2) wide overlap in the pathological changes of
most large bowel inflammatory diseases;
(3) lack of awareness of the accuracy and
reproducibility of many changes used in
diagnosis; and
(4) absence of standard terminology for
pathological description and diagnosis.
On behalf of the British Society of Gastroenterology, we have used an evidence-based approach to compile guidelines for the biopsy
diagnosis of suspected chronic idiopathic IBDt.
The guidelines are aimed primarily at improved accuracy of diagnosis when colorectal
biopsy is used in the initial investigation of
patients with diarrhoea. The objectives are to
assist: the recognition of normal colorectal
mucosa; the detection of important minor
inflammatory change needing further investigation; the early diagnosis of chronic idiopathic
IBD; the distinction between ulcerative colitis
and Crohn's disease; the recognition of infective type colitis; and the diagnosis of less
frequent forms of colitis. The guidelines
include recommendations for minimum clinical information, useful morphological features,
standardised terminology, and a clinically
relevant reporting format. The evidence is
from Europe and North America, and the conclusions should not be applied uncritically

where the prevalence and the nature of the diseases are very different.

Method for development of
evidence-based guidelines
The development of the guidelines was based
on systematic literature review presented to an
expert consensus panel composed of gastrointestinal pathologists, an operational researcher
and a gastrointestinal physician interested in
diagnostic decision making. Original research
into the reproducibility, sensitivity and specificity of individual microscopic features for the
histological diagnosis of colorectal mucosal
inflammation, together with studies reporting
equivalent measured changes in colorectal
mucosa, was sought, using Medline and Bath
Information Data Services (BIDS) and consultation with experts.`7 For subjective histopathological studies, only those microscopic
findings which achieved moderate reproducibility, as judged by a minimum kappa value
of 0.4 or a percentage agreement of at least
80%, were selected. Features which did not

achieve a diagnostic sensitivity or specificity of
50% in at least one study were excluded. When
there was complete disagreement between
studies, a feature was judged of uncertain value
and excluded.
The quality of all the evidence considered by
the panel was divided into three grades on the
basis of the recommendations of the EvidenceBased Medicine Working Party for diagnostic
studies.8 This is indicated by stars in the text:
***evidence from more than one valid study of
adequate size in a relevant clinical setting that a
histopathological feature used in diagnosis was
accurate and objective or reproducible; **evidence of diagnostic value from a single valid
tThe British Society of Gastroenterology will be
publishing Guidelines for the initial biopsy diagnosis of
chronic idiopathic IBD - A structured approach to biopsy
assessment, which includes a more detailed description of
biopsy assessment, based on the approach described in
this paper.
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Table 1 Frequency of detection of the reproducible features for each diagnosis
Frequency of detection (lo)
Normal

Infective

0-5
0-6
0
10
0-5
0-5
0-11

0-7

0-19
0
0
0
7
0
4
0

10-100 NP/mm LP
100-1000 NP/mm LP
>I000NP/mmLP

1
0
0-2
0
0
6
43
0
0

Epithelium
Surface erosions
Mucin depletion

17

Crypt neutrophilia
1-10 NP/crypt lumen
>1O NP/crypt lumen
LPpolymorphs increased

0

0
0-30

30
5
0
0
0-2
0-2

39
0

Chronic idiopathic IBD

Ulcerative colitis Crohn's disease

39

63
30
17

24
12
0

63-83
29-78
57-100

39-67
12-37
27-71

89-93
95

76-92

72-81

13-16
25-27

63
21
11
0-5
10

62
12
12
21-100
26

64-86

48-75

41
18
14
53-86

19
32
26
56-75

61-63

55-61

37
35-69

8
5-57

95
75

49-66

80
47
18

17
0
14
72
17
0

17
7
59
45
48
6

0-9

24-29

Study
4, 5

2,7
4
5
4, 7
1, 2, 7
1, 2, 3, 6, 7

3, 4, 6
5
4,5
2
2,3
1-4, 6, 7
7
4, 6
5
5
6
7
7
4, 7
5
5
2, 6, 7
5
5
5
2
1, 6, 7

v:cr = ratio of villus height to crypt layer thickness; LP = lamina propria; NP = neutrophil polymorphs.
*Superficial:basal=ratio of cellularity of superficial lamina propria to basal lamina propria.

quantitative paper, a single paper measuring
accuracy or reproducibility, or from an appropriate descriptive case series in which adequate
numbers of cases were clearly described in a
relevant clinical setting; *opinion expressed in
reviews, textbooks and by experts with no other
formal validation available, no published
measurement of accuracy or reproducibility
available or adequate, appropriate case series.
The frequency of detection of the important
reproducible features in the different diagnostic categories was compared (table 1).

there may be irregularity over lymphoid
follicles. In chronic idiopathic IBD, surface
irregularity is variable in severity. It may sometimes be sufficiently noticeable to give pseudovillous change.4

Crypt density

The average normal number of crypt profiles
corresponding to a 1 mm length of muscularis
mucosae is seven to eight, and the crypts are
closely packed. In chronic idiopathic IBD, the
crypt density is often reduced to four to five per
so that adjacent crypts are separated by
mm,
Definitions of histological abnormalities
lamina
propria equivalent to or greater than a
The histological features useful for diagnosis of
2512
numbers should be
diameter.
crypt
colorectal biopsy specimens were identified assessed along theCrypt
entire
length of wellfrom the literature and grouped into four main orientated mucosa with underlying
muscularis
categories: mucosal architecture, lamina mucosae but avoiding lymphoid follicles. This
propria cellularity, neutrophil polymorph is facilitated by knowledge of the field diaminfiltration, and epithelial abnormality. eters
of the microscope. Increased spacing
The results of the systematic review are between
crypts may be seen in the normal caesummarised in table 1. Awareness of the cal and distal
rectal mucosa and should not be
normal range of appearances of colorectal confused with inactive chronic idiopathic
is
mucosa
necessary for optimum IBD.'3
interpretation of biopsy specimens.5"-

Crypt architectural abnormality
are straight, parallel
colorectal
Normal
Mucosal architectural abnormality is indicated and extend from crypts
above the
immediately
by the following:
mucosae to the surface (fig la).
muscularis
* change of surface topography
There is some variation of normal crypt archi* decreased crypt density
tecture in the region of innominate grooves (fig
* crypt architectural abnormality (distortion, 1 c) and lymphoid
follicles. ' Crypt distortion
branching, shortening)
implies non-parallel, variable diameter or
cystically dilated crypts as opposed to the normal 'test-tube rack' appearance. Crypt
Surface topography
The normal mucosal surface of the colon and branching represents growth or regeneration
rectum is almost flat (figs la and lb), although after injury and is increased in frequency in

MUCOSAL ARCHITECTURE

J Clin Pathol: first published as 10.1136/jcp.50.2.93 on 1 February 1997. Downloaded from http://jcp.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Feature

Architecture
Surface irregularity
Villous surface
Villous surface (v:cr >1.5:1)
Crypt numbers (<6/mm)
Branched crypts
Crypt atrophy (shortening)
Abnormal crypt architecture
Chronic inflammation
Increased LP cellularity
Superficial:basal (<1.16:1)*
Increased basal cellularity
Basal lymphoid aggregates
Basal giant cells
Granulomas
Discontinuous inflammation
Acute inflammation
Crypt intraepithelial polymorphs
1-10 NP/crypt
>10 NP/crypt
Crypt abscesses
Abscesses-distensive
Abscesses-disruptive
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Figure 1 (a) Normal rectal mucosa with an almostflat surface and straight, parallel crypts extending from immediately above the muscularis mucosae to
the surface. Most of lamina propria cells are situated in the upper third. (b) An adequate, well orientated rectal biopsy specimen. (c) Normal rectal mucosa
in the region of an innominate groove, where several crypts open into one central crypt. (d) Ulcerative colitis showing crypt architectural distortion and
surface irregularity with a predominantly diffuse transmucosal increase in lamina propria cells and, at one aspect, a lymphoid follicle. (e) A discontinous
increase in lamina propria cells with focal cryptitis and mild architectural distortion in Crohn 's disease. (f) Frequent lymphoid aggregates in ulcerative
colitis. There is also moderate architectural distortion including crypt shortening. (g) Moderate architectural distortion with short surface villous projections
and a transmucosal increase in inflammatory cells as well as prominent lymphoid aggregates in ulcerative colitis. (h) Prominent organised lymphoidfollicles
in ulcerative colitis.
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LAMINA PROPRIA CELLULARITY

The assessment of abnormal lamina propria
cellularity refers to:
* increase and altered distribution of cell types
usually present
* granulomas and giant cells
Normal lamina propria composition
In the normal large bowel, most cells are
situated in the upper third of the lamina
propria and the ratio of cellularity between the
superficial and basal thirds is almost 2:1 (fig
la).5 '° This reflects the predominance of IgA
plasma cells and the presence of histiocytes in
the normal superficial lamina propria.'7 Lymphocytes are distributed throughout the lamina
propria as well as within organised follicles
equivalent to Peyer's patches in the small intestine. They may also form less well-defined
aggregates.'8 Lymphoid follicles in normal
mucosa often occupy the full mucosal thickness, incorporate crypts at their periphery and
may transect the muscularis mucosae, extending into submucosa to form 'lymphoglandular
complexes'.'9 20 Numbers of eosinophils are
highly variable but they are relatively rare compared with plasma cells and lymphocytes. Histiocytes are not easily identified unless they
contain conspicuous ingested material such as
pigment or mucin.'3 Mucin containing histiocytes ('muciphages') may be present in normal
mucosa.9 '°

diffuse transmucosal increase is an increase
in cellularity throughout the lamina propria but
the proportional increase is maximal and best
appreciated in the lower third, resulting in a
uniform transmucosal distribution of cells (fig
1 d).22
A discontinuous increase is a variable (focal
or patchy) increase in lamina propria cellularity
across the biopsy specimen and not confined to
the superficial zone (fig le).2' A discontinuous
increase should not be confused with the presence of normal organised lymphoid follicles
and aggregates. Organised lymphoid follicles
are often well-circumscribed and are recognised by the presence of a germinal centre.
Differences of cellularity between multiple
biopsy specimens can be assessed with greater
reproducibility than variation within a single
specimen.2'
More than two lymphoid aggregates in the
basal part of the lamina propria in a 2 mm
biopsy specimen may be considered abnormal
(fig If).'` Unlike lymphoid follicles in the normal mucosa, these lack a germinal centre,
although confirmation may require examination of multiple levels. An increased number
of lymphoid follicles is a particular feature of
distal ulcerative colitis, and an entity of
'follicular proctitis' has been described (figs 1 g
and ih).23 24

Granulomas and giant cells
An epithelioid cell granuloma is a discrete
collection of at least five epithelioid cells (activated histiocytes with homogeneous eosinophilic cytoplasm), with or without accompanying multinucleate giant cells (figs 2a and
2b).4 This type of well-formed granuloma is a
very specific indicator of Crohn's disease,4 25
although they are not a sensitive feature, being
seen in as few as 18% ofbiopsy specimens from
patients with known Crohn's disease.26 Submucosal location is probably of even higher
diagnostic specificity.27 Pericryptal histiocytic
aggregates and poorly defined, small groups of
histiocytes ("microgranulomas")21 29 should
provoke a particularly thorough search for epithelioid granulomas and other features of
Crohn's disease, but on their own they are of
unproven specificity and may be seen in
ulcerative colitis (fig 2c).3° Histiocytic reaction
around a ruptured crypt may closely mimic
granuloma formation and also an occasional
multinucleate giant cell of "foreign body
Increased lamina propria cellularity
type" may be formed. Isolated histiocytic/
An increase in the numbers of plasma cells, granulomatous reaction to a disrupted crypt is
lymphocytes, histiocytes, and eosinophils is a of uncertain diagnostic importance (fig 2d).
feature of all types of colorectal inflammation, Granulomas may also be mimicked by a
and may be the only change seen. Changes in lymphoid germinal centre or by the effect of
distribution can be assessed more easily than sectioning through the basal edge of a crypt
changes in cell numbers. Two major patterns of epithelial lining.2' Other causes of granuloma
increased lamina propria cellularity, diffuse formation are discussed later.
and discontinuous, are recognised. These
have very different diagnostic impli- NEUTROPHIL POLYMORPH INFILTRATION
Of the microscopic features of acute inflammacations.' 5 7 2
Two major subgroups are recognised within tion only neutrophil polymorph infiltration
diffuse increase: a diffuse superficial in- of the following compartments can be assessed
crease is an increase in lamina propria cell reproducibly:
numbers which is confined to the superficial * lamina propria
and middle thirds of the lamina propria. A * crypt epithelium (cryptitis)
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chronic idiopathic IBD. Infrequent crypt
branching (less than 10% of all crypts) is not
abnormal. The presence of more than two
branched crypts in a well-orientated biopsy
specimen with at least 2 mm length of muscularis mucosae can be regarded as abnormal.2 14
Crypt shortening (atrophy) is the presence of
an increased, usually variable, distance between
the crypt bases and the muscularis mucosae.
Apparent, mild, uniform crypt shortening can
reflect tangential cutting and is probably of no
importance if the biopsy specimen is otherwise
normal. The normal distal rectum may show
crypt shortening with increased spacing and
branching. At the anorectal junction, features
similar to mucosal prolapse may also be seen.'5
This region should be avoided for the purposes
of diagnostic biopsy.'6
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* apoptosis
* subepithelial collagen

Mucin depletion
This is a reduction in number of goblet cells or
depleted mucin within cells. It is non-specific,
but severe mucin depletion occurs with greater
frequency in ulcerative colitis than Crohn's
disease.4 32 33

Surface epithelial damage
.,
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Figure 2 (a) Crohn's disease with mild surface
irregularity, mild crypt distortion, focal cryptitis, and
granuloma formation. (b) An epithelioid cell granuloma in
the lamina propria composed of activated histiocytes with
abundant eosinophilic cytoplasm. Small collections of
lymphocytes are present at the periphery. (c) A
microgranuloma. This is a small aggregate of histiocytes
lacking the features of activation seen in (b). (d) A
pericryptal histiocytic reaction. This finding is of unproven

Cuboidal change or flattening reflects mild
mucosal damage and cell restitution."4 More
noticeable degenerative change is indicated by
cell vacuolation and focal cell loss. Focal
damage may accompany vigorous bowel
preparation." " Erosion is loss of surface epithelium with underlying inflammation whereas
ulceration is indicated by damage to a greater
thickness with underlying granulation tissue.
Biopsy trauma may result in artefactual
stripping of surface epithelium and "squeezing
out" of crypt epithelium, resulting in residual
slit-like spaces and an apparent decrease in
crypt numbers.

Metaplastic change
Paneth cell metaplasia and appearance of cells
of the ulcer-associated cell lineage
(pseudo-pyloric metaplasia)'6-38 are indicators
of chronic epithelial cell damage but their
diagnostic value is unclear. Epithelial change
resembling that seen in metaplastic polyps may
be seen in chronic ulcerative colitis.38

Intraepithelial lymphocytes
The reported counts in normal mucosa,
chronic idiopathic IBD and acute colitis are
less
than five per 100 epithelial cells. In
specificity.
lymphocytic colitis, these are notably increased to greater than 20 per 100.3'-4
* crypt lumina (crypt abscess)
Intraepithelial lymphocytes may also be in* surface epithelium
creased in colorectal biopsy specimens from
Vigorous bowel preparation may account for patients with coeliac disease.4' In the normal
occasional neutrophil polymorphs in crypts mucosa, epithelium immediately overlying a
(less than one to two per crypt) or within sur- lymphoid follicle is flat and heavily infiltrated
face epithelium of normal bowel.020 21 30 31 by lymphocytes.9'
Neutrophil polymorphs are generally absent
from the lamina propria but an occasional Apoptosis
polymorph in an otherwise normal biopsy An occasional apoptotic body may be seen in
specimen is within normal limits.'0 In acute normal epithelium, particularly towards the
infective type colitis, ulcerative colitis and luminal surface.'0 Apoptosis is abnormal if
Crohn's disease, there is wide overlap in the present in the crypt epithelium or increased in
numbers and distribution of neutrophil poly- surface epithelium. This is seen with nonmorphs depending on the timing of the biopsy steroidal anti-inflammatory drugs (NSAIDs),
in relation to disease onset and activity.
graft versus host disease, HIV infection, and
AIDS.4A
AIS42-47
Epithelial abnormality
POLYMORPH INFLAMMATION MAY BE GRADED ON
NUMBERS PER CRYPT OR PER MILLIMETRE IN
IlAMINA PROPRIA AND BY INVOLVEMENT OF THE
THIRDS OF THE BIOPSY SPECIMEN (TABLE 1; FIG 5)

The first three of the following features relate

Subepithelial collagen
The subepithelial collagen layer of the normal
mucosa is no thicker than 3 jm.'0 In collagenous colitis, it exceeds 10 gm, although in this
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to the diagnosis of chronic idiopathic IBD. The
others relate to specific, uncommon types of
colitis:
* mucin depletion
* surface epithelial damage
* metaplastic changes
* surface intraepithelial lymphocytes
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IS THE MUCOSA NORMAL OR INFLAMED?

Unclassified

d

IBD) '

irt-fective tvpe)

Figure 3 The diagnostic groups on which clinical decisions depend.

disease its presence may be patchy and
confined to the proximal colon.23 48-50 Tangential cutting of biopsy specimens may cause
apparent thickening of basement membrane'0;
together with the eosinophilic subnuclear zone
of surface epithelial cells, this may mimic collagenous colitis. Special stains for collagen may
be helpful.

ARE THERE FEATURES OF CHRONIC IDIOPATHIC

IBD?

crypt architectural distortion***
decreased crypt density***
Approach to biopsy assessment
surface***
irregular
The clinician requires information from the
transmucosal
or discontinuous increased
biopsy report to place the patient in a diagnospropria cells***
tic group (fig 3). Although examination of a * lamina
granulomas***
biopsy specimen without additional infor- * epithelioid
surface
epithelial
flattening***
mation can avoid cognitive bias, the full benefit * neutrophil polymorph
infiltration**
of the pathologist's experience and opinion can A combination of architectural
abnormalities
only be obtained if adequate, appropriate clini- which are usually absent in infection,
transmucal information is available, particularly for cosal increased lamina
propria
cellularity
some rarer inflammatory processes (fig 4). The
is much less notable in infective type
timing of biopsy in relation to the onset of cur- which
in chronic idiopathic IBD, and epicolitis
than
rent clinical activity of disease should be thelial
can distinguish between
changes
known. Discussing difficult cases directly with chronic
IBD
idiopathic
and acute infective type
the clinician and establishing regular clinico- colitis or other causes of
colorectal inflammapathological meetings is important.
in
3
30
33
tion
most
cases.2
52 5 A discontinuous
Initial low power examination will provide increase in lamina propria
cellularity at the
information on the mucosal architecture level of a single biopsy specimen
may be seen in
and pattern of lamina propria celiularity. both Crohn's disease and infective
type colitis.
Higher power examination can then assess the In acute onset disease after several weeks
lamina propria celi numbers and distribu- numbers of neutrophils, especially cryptlarge
abtion, neutrophil polymorph infiltration, scesses, with more than 1 0 neutrophils per
and epithelial abnormality. Optimum as- crypt, are suggestive of chronic idiopathic
sessment is only possible if the biopsy specimen IBD.5 Causes of granuloma formation other
is of adequate size, contains the full thickness of than
Crohn's disease include infections such as
the mucosa and muscularis mucosae, and the tuberculosis,
atypical mycobacterial infection,
sections are orientated perpendicular to the chlamydia, yersinia,
and funplane of the mucosa with most crypts cut lon- gal infection, as well schistosomiasis,
as
foreign
body
gitudinally (fig lb).' Multiple levels should be diversion colitis and sarcoidosis.30 54 61 reaction,
examined where appropriate. The following
Granulomas may be seen rarely as an
five questions allow the pathologist to place the isolated
finding in an otherwise normal biopsy
biopsy specimen into a diagnostic group:
and after salmonella and campylospecimen
* Is the mucosa normal or inflamed?
* Are there features of chronic idiopathic bacter colitis.'3
IBD?
* If the features suggest chronic idiopathic IF THE FEATURES SUGGEST CHRONIC IDIOPATHIC
IBD, do they favour a diagnosis of ulcerative IBD, DO THEY FAVOUR A DIAGNOSIS OF
ULCERATIVE COLITIS OR CROHN 'S DISEASE?
colitis or Crohn's disease?
* Are there features suggestive of acute infec- Ulcerative colitis type
* severe crypt architectural distortion***
tive type colitis?
* Do the features represent another form of * severe, widespread, decreased crypt deninflammation?
sity***

*
*
*
*
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Ch]ronWc

I idiopathic

* normal crypt density***
* undistorted crypt architecture***
0 flat mucosal surface***
* normal density, distribution and population
of lamina propria cells without granulomas
and giant cells***
* no neutrophil polymorph infiltration (see
earlier)***
* intact, columnar, surface epithelium***
* normal mucin content of goblet cells**
If chronic idiopathic IBD is suspected clinically
or there is doubt over mild or discontinuous
changes, multiple levels of the biopsy specimens should be examined. In patients with
Crohn's disease and very occasionally in
inactive ulcerative colitis, particularly where
there is no macroscopic evidence of disease, a
colorectal biopsy specimen may appear normal
or show minimal variation from normality.32 51
Discontinuous inflammation, intraepithelial
lymphocytes, subepithelial collagen, and mucosal prolapse changes should be sought before
finally reporting a biopsy specimen as normal.

Guidelines for the initial biopsy diagnosis of suspected chronic idiopathic IBD
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* frankly villous surface***
* heavy, diffuse transmucosal lamina propria

cell increase***

Main symptoms:
Diarrhoea:

I

1-

watery

bloody al

active E

inactive Ea

-..

Total duration of disease:
Duration of present episode:
Present clinical state:

I--------

Sigmoidoscopic appearance:| mucosal features:
Iextent of disease:.

El

rectum
rectum & sigmoid
left side
substantial

aE

C.

o
J

extensive
,,

pancolitis

C

continuous
mental

_

Site of biopsy/biopsies:

Clinical opinion:
l*rIrEDIATInM
IW
ArlnmffMASl
'a.'
u APPDnPRIATFI
n . u
I u-u In -M
hL.-''- I.
_u.i sI
L

Include previous gastrointestinal 11
surgery, therapy, results of stool
culture, other diseases present.

Figure 4 The minimum information required by the pathologist for optimum interpretation of the biopsy specimen.
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* severe mucin depletion**
Crohn's disease type
* epithelioid granulomas***
* discontinuous crypt distortion***
* discontinuous inflammation**
* focal cryptitis*

Differential diagnosis depends mainly on the
more severe architectural abnormality and
greater density and transmucosal distribution
of lamina propria cellularity in active ulcerative
colitis (figs id, if, Ig, and lh). In Crohn's disease, variable milder architectural abnormality
and epithelioid granulomas are accurate features (figs le, 2a and 2b). Discontinuous
inflammation and focal cryptitis in a single

10enkins, Balsitis, Gallivan, Dixon, Gilmour, Shepherd, et al
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ARE THERE FEATURES SUGGESTIVE OF ACUTE
INFECTIVE TYPE COLITIS?

* retention of normal architecture***
* superficial increase in lamina propria cellu-

larity***
* neutrophil polymorph infiltration in early

phase**
* mucin depletion**
* discontinuous inflammation and focal cryptitis*
Biopsy plays an important part in diagnosis of
infective type colitis as in up to 60% of cases a
causative organism is not identified.33 52 Some
pathologists use the term 'acute self-limiting
colitis'. Infective type colitis is preferred to
encourage a thorough clinical search for a
common infective cause, such as salmonella,
campylobacter, shigella, and certain types of
Escherichia coli. Diagnosis of infective type colitis relies heavily on the absence of features usually seen in chronic idiopathic IBD, especially
architectural distortion and prominent increase in cellularity of the lamina propria.' 3 33 54 66 However, in the first attack of
chronic idiopathic IBD, it may be difficult to
distinguish between infective type colitis and
chronic idiopathic IBD. Features of both
diseases depend on timing. Classic, florid neutrophil infiltration is only seen in the early acute
phase of infective type colitis and by two weeks,
there may only be a mild superficial increase in
lamina propria cellularity, often reported as
"non-specific".'3 54 In patients with chronic idiopathic IBD, the first biopsy specimen is usually
taken after six to eight weeks by when the characteristic changes are established.3 In pseudomembranous colitis caused by Clostidium
difficile, superficial mucosal damage may be
very noticeable and distinction from ischaemic
colitis may be difficult.32
Chronic idiopathic IBD may, on occasion,
apparently be triggered by an infective
episode.67 68 Chronic shigellosis, in particular,
may mimic chronic idiopathic IBD.67 If there is

any doubt over the diagnosis, patients should
be followed.69
DO THE FEATURES REPRESENT ANOTHER FORM OF

INFLAMMATION?

Inflammation which is inconsistent with
chronic idiopathic IBD or typical infective type
colitis should lead to detailed clinical and
histological assessment to identify rare forms of
colitis, including rare infections. These types
of colitis have been reviewed previously.9 30 32 56 59 70 Information regarding immunosuppression, HIV status, diversion of the
faecal stream, and drugs is essential. Several
important and recently described diseases
where clinical history is essential are described
here.
Diversion colitis is colorectal inflammation
occurring in the defunctioned bowel after
formation of an ileostomy or colostomy.56 71-73
The features seen include inflammatory cell
infiltration with varying degrees of epithelial
abnormality, crypt distortion, lymphoid hyperplasia, and, in severe cases, ulceration. Granulomas have also been described.58 The changes
are non-specific but may closely mimic chronic
idiopathic IBD and erroneous diagnosis could
lead to inappropriate management.74
In association with anal-receptive sexual
intercourse, local histological abnormalities
are frequent and include neutrophil polymorph
infiltration, architectural distortion and increased lamina propria cellularity.57 Although
these changes may be seen in the absence of a
specific infection, there is often infection by
herpes simplex virus II, Treponema pallidum or
Chlamydia trachomatis. The latter two, in
particular, may mimic chronic idiopathic IBD
and may even show granuloma formation.56 57
A diagnosis of chronic idiopathic IBD should,
therefore, be made with caution when there is a
history of anal-receptive sexual intercourse and
infective causes of colorectal inflammation
should be considered.55 5
Recipients of bone marrow transplants
are at risk of developing graft versus host
disease (GvHD). & The effects of GvHD on
the colorectal mucosa include changes which
are difficult to recognise soon after the
transplant as similar changes may be produced
by the effects of cytotoxic drugs, irradiation or
viral infection, particularly cytomegalovirus
(CMV).29 30 76 An absolute diagnosis of GvHD
cannot, therefore, be made in the first few days
after transplantation or in the presence of
CMV inclusions.7677 In acute GvHD, the
changes are mainly those of crypt epithelial
degeneration and may be focal.44 There is epithelial cell degeneration with prominent apoptosis in crypt bases,29 crypt dilation and crypt
abscesses. There may be selective sparing of
endocrine cells at crypt bases and groups of
such cells in the lamina propria represent the
residuum of damaged crypts.78 Late, severe,
acute disease may be associated with complete
mucosal loss and haemorrhage.79 Mucosal
biopsy is usually unhelpful in the chronic phase
as the changes are mainly submucosal and
serosal.76
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biopsy specimen are rated as important by
experts but are poorly reproducible and may be
seen in resolution of active ulcerative colitis.62
Polymorph infiltration is a feature of both,
although focal infiltration is a feature of
Crohn's disease. In Crohn's disease, and occasionally inactive ulcerative colitis, only very
mild abnormalities may be present.32 51 Thickening of the muscularis mucosa may be seen in
ulcerative colitis.63 The histological appearances of the biopsy specimen alone are not sufficient to predict accurately the final definitive
diagnosis in up to 30% of cases of ulcerative
colitis and up to 60% of cases of Crohn's
disease.64 65 Final diagnosis usually depends on
an accummulation of clinical opinion, radiological and endoscopic features, and examination of sequential biopsy specimens and
specimens from multiple sites. A terminal ileal
biopsy specimen may be useful if Crohn's disease is suspected. Correlation with the clinical
duration and activity of disease is essential.

Guidelines for the initial biopsy diagnosis of suspected chronic idiopathic IBD

Table 2 Reporting system for colorectal biopsy specimens
Normal
Inflammation-unclassified
Chronic idiopathic IBD
* indeterminate
* ulcerative colitis typet
* Crohn's disease typet
Infective type colitis
Other colitis (specified)

tWith probability assessment: (highly) suggestive.

Crohn's disease type. It is suggested that the
category indeterminate is extended to those
cases in which it is not possible to make a distinction. This term is already applied to resection specimens in which a definite diagnosis
cannot be made, usually because of fulminant
acute disease with severe inflammation and
extensive deep ulceration.89
There is often diagnostic uncertainty about
either the presence of chronic idiopathic IBD,
or the distinction between ulcerative colitis and
presents as chronic watery diarrhoea."3 39 40 84
Crohn's disease. For effective communication,
This category includes the relatively well- statement
the subjective grade of probability
defined groups of lymphocytic and collagenous attached toofthe
diagnosis should be standardcolitis but chronic idiopathic IBD (minimal ised to avoid ambiguity
from the use of multichange colitis),85 autoimmune disease, GvHD,44 ple terms. Suggestive is recommended when
and drug-induced inflammation can present as
pathologist favours one diagnosis but is not
this syndrome. Microscopic colitis should be the
certain
without clinical or other information.
regarded as an umbrella term for any colitis in The pathologist
may wish to give a differential
which there is histological, but no colonoscopic, diagnosis. Highly
suggestive should be used
abnormality and, to avoid confusion, should be when typical features
are present permitting a
qualified-for example, microscopic colitis of definite histological opinion
but full clinical
collagenous, lymphocytic or other specified follow up and correlation are not possible. The
type.86
should point out the importance of
Many drugs including NSAIDs, gold, peni- pathologist
clinical information to
supplying
appropriate
cillamine, and antibiotics can lead to inflam- his or her colleagues in these circumstances. A
of the large bowel final diagnosis can only be made with the full
matory changes
mucosa.42 43 59 70 88
clinical information and a biopsy specimen
should
be reported as diagnostic only if full
Reaching an opinion on diagnosis and
clinical information is available.
supportive
writing a report
Histological
activity of chronic idiopathic
A reporting proforma or checklist is shown IBD may be graded
of neutrophil
which can be useful for collecting, grading and polymorph infiltration,byofseverity
lamina
cellupropria
recording relevant information (fig 5). This larity, of epithelial damage, and of architectural
could be used as an alternative to the usual abnormality. Single biopsy specimen changes
descriptive type of histopathology report. The relate more closely to clinical activity in ulceramodel suggested is relevant to single biopsy tive colitis than in Crohn's disease but current
specimens but modification may be desirable grading schemes are not regarded as clinically
for recording information from multiple useful in routine practice, except for distal
After full assessment
colonoscopic specimens.
of the biopsy specimen, the pathologist should
be able to place the specimen in a histopathological category (table 2), although final
diagnosis requires both clinical and pathological information. If a descriptive report is given,
this should be concluded with the relevant category.

Confirming microscopic as well as macroscopic normality of the colorectal mucosa at
the initial investigation of active disease directs
further investigation away from ulcerative colitis and infective type colitis towards functional
diarrhoea and irritable bowel syndrome, although Crohn's disease cannot be excluded.
The term inflammation-unclassified is
used to indicate cases which show inflammation requiring further investigation but the features are insufficient to indicate a specific
disease category. Chronic idiopathic IBD is
divided into ulcerative colitis type and

proctosigmoiditis.

Conclusion
These guidelines have been produced to
encourage pathologists to use validated, accurate and reproducible criteria for diagnosing
inflammation on the initial colorectal biopsy
specimen for suspected chronic idiopathic
IBD. Protocols have been developed for
recording relevant microscopic features and
clinical information. The guidelines recommend reporting conclusions in standard, clinically relevant categories which state the level of
subjective, diagnostic uncertainty. This addresses general criticism of the variable use and
ambiguous interpretation of terms expressing
uncertainty in histopathology reports.90
The literature review and critical appraisal
have shown that many histological features
used conventionally in interpreting colorectal
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In association with HIV infection, nonspecific colorectal changes have been described
in the absence of detection of any other, local,
infectious agent.45 The changes in the lamina
propria may include an increase in cellularity,
oedema or, rarely, a decrease in cellularity.77 80
Occasional damaged crypts and small crypt
abscesses may be seen. AIDS or other forms
of immunosuppression should provoke particularly careful search for features of infection
by Mycobacterium avium-intracellulare, CMV,
herpes simplex virus, cryptosporidia, and
amoebae, amongst others.55 5 8 A search for
amoebae should be made wherever surface
purulent material is seen.3. 82 83 Apoptosis has
been described in AIDS, particularly involving
bases of crypts." "
Microscopic colitis is a clinicopathological
syndrome defined by the presence of histological
inflammation in the absence of definite endoscopic or radiological abnormality; it often
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Diagnostic
category
Figure 5 Reporting profornia for colorectal biopsy specimens.

mucosal architectural abnormality and of
lamina propria cellularity. Polymorph infiltration is common to both and very variable.
Mucin depletion is specific for ulcerative colitis
only if severe. Well-formed epithelioid granulomas are specific but insensitive for Crohn's dis-
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inflammation are neither reproducible nor discriminatory for important clinical decisions.
The major phenotypes of the common types of
chronic idiopathic IBD, Crohn's disease and
ulcerative colitis in mucosal biopsy specimens
are defined by the extent and distribution of
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through focus on the clinical setting, problems
and outcomes, and on accuracy and
reproducibility. Guidelines, checklists and template reports are an appropriate way of
applying this approach and improving communication through standardisation of the textual
report. With information technology to ease
implementation, these approaches can support, improve and standardise expert but
subjective, pathological diagnosis.
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ease. Discontinuous inflammation and focal
cryptitis are regarded by experts as important
discriminating features of Crohn's disease but
have not been validated by precise diagnostic
research. These conclusions and the evidencebased standards derived permit more accurate
definition and consistent classification of disease phenotype and histological activity for
genetic and molecular studies.9'
Very few of the primary pathology publications reviewed met the stringent standards of
clinical epidemiological design for studies of
diagnosis recommended by the EvidenceBased Medicine Working Party and used in
meta-analysis.8 The poor evaluation of histopathological diagnosis was no different to
that reported for diagnostic tests in general.92
Few of the pathological publications reviewed
reported reproducibility or accuracy; most
studies are case series which are often small
and represent individual, specialist and selective practice. Much diagnostic information was
presented in review or textbook format by
authorities without supporting data or formal
analysis. Serious limitations apply particularly
to evidence on the optimal use of multiple
colonoscopic and sequential biopsy specimens
and to some less common colitides.
The systematic review was supplemented
through detailed discussion by an expert
consensus panel at several meetings to identify
further evidence, develop criteria and recommend their application. The draft guidelines
were then submitted to a second round of
external review by independent experts whose
comments were incorporated when supported
by evidence. Formal evaluation of the guidelines and protocols in practice is being
undertaken and it is planned that this will lead
to further revision and development. The
multi-stage cycle of development corresponds
closely to that adopted by Browman et al."3 The
"checklist" protocol for microscopy is in line
with proposals for general use of such aids to
accurate and complete reporting.94 "9 The
checklist also provides the basis for a formal
decision support system, for access through
information technology to additional diagnostic information and for generating template
reports. It incorporates grading of individual
changes by analogue and categorical scales.
This provides a flexible mechanism for recording histological activity of inflammation and
severity of other changes in multiple dimensions which can be used to develop indices for
specific clinical purposes.
The guidelines were prepared on behalf of
the British Society of Gastroenterology for
routine practice and their use as a European
standard is under discussion.96 The guidelines
form the first stage in developing a systematic,
evidence-based approach to the use and
interpretation of biopsy specimens in chronic
idiopathic IBD and indicate a need for high
quality clinical research to apply a stringent
approach where practice is based largely on
"oral tradition".97. The evidence-based approach offers much to develop the clinical
effectiveness of histopathology in diagnosis and
prognosis in gastroenterology and elsewhere
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