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Fig. 6(a) Case 8. A representative mucosal colonic biopsy showing quiescent
colitis. Negative for dysplasia. Haematoxylin and eosin. Original magnification x
250. (b) Colonic biopsy no 5 from case 8 (50 cm from the ileocaecal valve).
Numerous dystrophic goblet cells are present. There is nuclear pleomorphism and a
tendency for nuclear stratification. Indefinite for dysplasia: unknown. Haematoxylin
and eosin. Original magnification x 240.
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Fig. 6(c) Representation ofthe mucosa found in the ascending and transverse colon
only nine months later. Positive for dysplasia: high grade. Haematoxylin and eosin.
Original magnification x 300.
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Fig. 7 Colonic mucosa with quiescent inflammation. There is a villous architecture
and the epithelium on the right ofthe field shows nuclear hyperchromatism and
stratification confined to the basal halfofthe cell (D). Mucin content is depleted. This
mucosa is positive for dysplasia: low grade. Note the focal nature of dysplasia, the
epithelium on the left being negative. Haematoxylin and eosin. Original
magnification x 380.
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Large bowel mucosal dysplasia and carcinoma in ulcerative colitis

plasia did not influence the number of tumours in
each bowel or their differentiation or staging. Eight
tumours were associated with villous mucosal dys-
plasia and two with flat mucosal dysplasia. The next
most common dysplastic mucosal growth pattern to
that of villous fronds was polypoidal adenomatous
proliferation. Three of the four resections with
polypoid carcinomas also contained multiple
adenomatous foci in the mucosa.
The pathological findings in the mucosal biopsies

taken before resection are detailed in Table 5. There
was a total of 23 biopsies (6 rectal, 17 colonic) taken
from five patients, all less than 12 months before
resection for carcinoma. In two the polypoid
configuration had raised clinical suspicion at sig-
moidoscopy. These and a third rectal biopsy were
positive for dysplasia. The resection specimens
confirmed dysplasia with a carcinoma and carcinoma
in situ in the rectums. The respective transverse col-
ons had also undergone carcinomatous change. Two
rectal biopsies negative for dysplasia showed focal
rectal dysplasia and no rectal dysplasia at resection.
Both bowels contained colonic dysplasia and car-
cinoma (cases 7 and 8). Colonic biopsy was per-
formed in only two patients. Three biopsies were
graded indefinite for dysplasia, the resection speci-
mens showing patchy positivity. Of the 14 colonic
biopsies negative for dysplasia, 10 showed positive
dysplasia at roughly equivalent anatomical sites in
the resection specimens. Comment was made at col-
onoscopy in case 2 regarding a suspicious macro-
scopic lesion in the transverse colon. The biopsy was
graded indefinite for dysplasia but the resection
specimen showed carcinoma with mucosal villous
dysplasia. All colonic biopsies were taken within five
and nine months of resection, including a total of 14
from one patient (case 8, Fig. 6).

Discussion

Mucosal dysplasia and carcinoma have undoubtedly
become established as uncommon but important
complications in both ulcerative colitis and Crohn's
disease.2425 A recently published paper on the mor-
phology of colitic dysplasia has laid down well illus-
trated and considered guidelines.22 The institution of
such an internationally agreed classification will
serve as a basis for those of us working in general
histopathology laboratories by which we may assess
the risk of malignancy developing in colitic mucosa.
Two questions must be asked: is this mucosa dys-
plastic, and, if so, of what importance is it to the
patient?

In an attempt to answer these problems the inter-
national classification may be applied in two ways.
Firstly, mucosal and tumour morphology may be

documented in bowels resected either for non-
responsive chronic disease or because of car-
cinomatous change. This should lead to a better
understanding of both the recognition and distribu-
tion of mucosal dysplasia and the parameters by
which early carcinomatous change may be detected.
Secondly, with the advent of more widespread col-
onoscopy facilities, there exists the opportunity not
only to visualise early malignant mucosal lesions but
also to biopsy colitic mucosa.'4 15 17 I8 21 This is impor-
tant so that the natural history of dysplasia in ulcera-
tive colitis may be determined in much the same way
as has been done for premalignant lesions in other
sites-for example, the uterine cervix.26
Our series illustrates a number of points concern-

ing malignant mucosal changes in ulcerative colitis.
Half of the patients had more than one primary col-
onic tumour and the distribution was more even
throughout the bowel,6 0 with emphasis on the
ascending and transverse colon rather than the
rectosigmoid region. Most tumours were well or
moderately differentiated with a high proportion
secreting mucin.'0 Only three cancers had advanced
to lymph node involvement at the time of operation.
Two patients died from metastatic disease within
one year but five remain alive and well, three of
them more than four years after operation. Prog-
nosis is therefore variable. Assessing pathological
features such as the grade of mucosal dysplasia in
the resection, the degree of tumour differentiation,
and mucin secretion were not reliable indicators of
subsequent biological behaviour. In the light of such
an unpredictable outlook the morphology of both
malignant and premalignant colonic changes must
be recognised as an aid to early diagnosis and hence
better prognosis.

Atypical tumour growth patterns and the poten-
tial for occult cancer in ulcerative colitis have been
documented by Cook and Goligher.'0 In their series,
18 of 26 carcinomas were unusual in resembling
fibrous strictures, flat plaques, or in being macro-
scopically unrecognisable (five tumours). Six of our
14 cancers showed the unusual patterns of mucosal
plaque lesions and flat mucosa. Only two of these
were diagnosed clinically, and this diagnostic pitfall
emphasises earlier comments on the inefficiency of
relying on radiological assessment alone.27 Six of our
cancers were undiagnosed at the time of resection,
one occurring in a mucosal plaque lesion and three
in macroscopically flat mucosa which showed varied
histological features. Two consequences arise from
this. Firstly, colonoscopy can reveal gross mucosal
lesions which, if biopsied, will give a high yield of
dysplasia or carcinoma. Plaque lesions and polypoi-
dal mucosa have been found particularly fruit-
ful.'5 7 18 Secondly, carcinoma may be covered by
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grossly normal or flat, dysplastic mucosa.7 Several
studies have therefore recommended biopsy of both
suspicious lesions and, at intervals, the rest of the
mucosa,'82224 perhaps every 10 cm. A fifth occult
cancer in our series arose from polypoid adenomat-
ous foci. Finding such a mucosal configuration is
undoubtedly important in the evolution of cancer,
particularly in a colitic patient younger than the
more usual adenoma bearing age. Because the
occurrence of mucosal adenomas is also common in
non-colitic patients, confirmation of significant
dysplasia should be sought in the mucosa adjacent to
such a polyp.22 The colonoscopic identification of
true adenomatous lesions may prove difficult in
mucosa with inflammatory pseudopolypi.
Mucosal dysplasia in this series was patchy in dis-

tribution, varied in severity throughout the colon,
and was sometimes focal within glands. It was pres-
ent in mucosa adjacent to and away from tumours.
The predominant growth patterns were villous
mucosal fronds, adenomatous polypoid foci, and flat
dysplastic mucosa." 24 The left colon and rectum
were more severely affected both in distribution and
grade.71 A negative rectal mucosa, both on biopsy
and in a resection specimen, did not exclude the
possibility of dysplasia or tumour in the rest of the
colon (case 8).'° 16 Focal rectal dysplasia also led to a
false negative rectal mucosal biopsy (case 7). 112428
Rectal mucosa positive for dysplasia implied dys-
plastic or carcinomatous changes either in the
rectum or elsewhere in the colon at resection.7 16
Colonoscopic biopsy in case 2 confirmed the possi-
bility of false negative biopsy due to the patchy dis-
tribution of dysplasia.29 Colonoscopic surveillance in
case 8 proved particularly disturbing. Nine months
before resection mucosal biopsy over the length of
the colon showed 13 biopsies negative for dysplasia
and one biopsy indefinite for dysplasia. The resec-
tion contained two carcinomas in the ascending
colon and diffuse high grade dysplasia in the ascend-
ing and transverse colon (Fig. 6). This suggests that
rarely colitic dysplasia may be rapidly progressive.
Case 4, showing both dysplasia and carcinoma, had
a clinical history of only four years. Carcinoma in
ulcerative colitis of less than 10 years' duration is
unusual but has been noted previously. Kewenter
described one case with a six year history,'6 and
Cook and Goligher noted three cases with disease
durations of three, six, and nine years.'0 This should
alert clinicians to the possibility of dysplasia and car-
cinoma in ulcerative colitis occurring either at an
early stage in the disease or pursuing an unusually
rapid course. This aggressive outcome contrasts with
Riddell's proposed model of the onset of dysplasia
at 14 years disease duration, with early invasion and
clinical tumour detection at 15 and 18 years, respec-
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tively."
These differing possibilities should be borne in

mind in patient management. We suggest that, even
early in the disease course, an uncharacteristic
exacerbation of symptoms should be regarded with
suspicion. This applies particularly in a patient who
develops a stricture on x ray contrast examination27
or an endoscopically suspect gross lesion.'7 We also
think that a negative surveillance colonic biopsy
should not lead to undue relaxation in subsequent
follow up procedures. This caution is warranted
owing to the patchy nature of colitic dysplasia and
the unusual possibility of dysplasia pursuing an
aggressively rapid course. The reader is referred
elsewhere.for discussion on the management of coli-
tic patients regarding surveillance endoscopy.'3 1822
General recommendations are that patients with
total colitis of 10 years' or more duration should be
investigated annually, and colonoscopy rather than
radiology is now the method of choice. Biopsies
should be taken from suspicious gross lesions and
flat mucosa.
The pathologist should be acquainted with the

range of epithelial lesions seen in regenerative activ-
ity and dysplasia so that mucosa of indefinite or low
grade dysplasia may be further assessed by short
term review biopsy. A second more crucial distinc-
tion must be made with reference to high grade
mucosal dysplasia as this is justification for colec-
tomy. By use of the international classification and
discussion with clinicians and fellow pathologists, we
hope that in the future we may document more
accurately the relevance of various mucosal changes
in ulcerative colitis and their therapeutic implica-
tions for the patient.
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ing their patients: Mr WA Hanna, Mr RC Curry, Mr
TEB Dane, Mr DG Mudd, Mr JDA Robb, Mr JT
Ward, and Mr SA Zaheer. We thank Mr J Orchin
and his staff for preparing the histological sections
and Mrs Jill Lockhart for typing the manuscript.
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