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Abstract
Background—Flat adenomas are non-
exophytic with a flat top or central
depression and histologically the depth of
dysplastic tissue is never more than twice
the mucosal thickness. Flat adenomas fre-
quently contain severely dysplastic tissue,
and may progress rapidly through the
adenoma-carcinoma sequence. Flat le-
sions have never been described in a Brit-
ish asymptomatic population.
Aims—To determine whether flat adeno-
mas exist in an asymptomatic population
participating in a large randomised con-
trolled trial of flexible sigmoidoscopy
screening.
Patients—A total of 3000 subjects (aged
55–64 years) underwent screening by flex-
ible sigmoidoscopy.
Methods—All polyps were removed and
sent for histology. The number of polyps
with endoscopic and histological features
of flat adenomas was recorded.
Results—Three subjects had a total of four
flat lesions—that is, one per 1000 people
screened. Three contained severely dys-
plastic tissue, one a focus of adenocarci-
noma. Three of the four lesions were less
than 5 mm in size and the fourth was 15
mm in diameter.
Conclusions—Flat lesions with severe dys-
plasia exist in the asymptomatic popula-
tion. This has major implications for
gastroenterologists who should be trained
to identify them. Their existence is of
importance to molecular biologists and
epidemiologists investigating the aetiol-
ogy of colorectal cancer.
(Gut 1998;43:229–231)
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The classic pattern of the development of
colorectal cancer is from benign sessile or
pedunculated adenomas. The adenoma-
carcinoma sequence theory is supported by
histological evidence showing that a proportion
of macroscopic adenomas contain malignant
tissue,1 radiological data showing progressive
enlargement of polyps,2 and cell culture work.3

Recent work on “flat adenomas” in Japan
reported that such lesions were more likely to
contain carcinoma4 or severe dysplasia than
sessile adenomas of a similar size.5 Flat lesions
can be defined endoscopically and histologi-
cally. Histologically, the dysplastic tissue does

not protrude above the mucosal surface (flat
depressed) or the dysplastic tissue is no more
than twice the thickness of the mucosa (flat
elevated). Radial extension of the dysplastic
epithelium in the superficial mucosa without
vertical extension to the crypt bases can also be
shown.5 6 Endoscopically they are usually less
than 1 cm, and have a non-exophytic flat
topped shape, sometimes with a central red
coloured depression.4 Flat lesions have been
described outside Japan, including in
Germany7 and in symptomatic patients in the
United Kingdom.8

Previously, flat lesions have not been de-
scribed in the asymptomatic British popula-
tion. To see whether they exist in healthy peo-
ple, we looked for flat adenomas in subjects
attending for screening with flexible sigmoidos-
copy in Leicestershire. The use of flexible
sigmoidoscopy for screening is currently being
evaluated by the Imperial Cancer Research
Fund (ICRF) and Medical Research Council
(MRC) in a large randomised controlled trial9

of which Leicester General Hospital is the first
of the 13 large trial centres. The trial
endoscopist spent a short time in an endoscopy
unit in Japan learning to detect flat lesions. To
help in their detection, it is essential that the
bowel preparation is excellent and the mucosa
is examined carefully.

Methods
During an 18 month period, 3000 asympto-
matic people (aged 55–64 years) underwent
flexible sigmoidoscopy as a screening test for
colorectal cancer and adenomas in the ICRF/
MRC randomised controlled trial. These sub-
jects were randomly chosen from a cohort of
13 000 people who had expressed an interest in
screening in Leicestershire. Bowel preparation
was with either a single sachet of Picolax or one
Fletcher’s enema administered by the subject
at home. Before the procedure, patients gave
informed consent for both flexible sigmoidos-
copy and polypectomy. All endoscopies were
performed without sedation by a senior regis-
trar in gastroenterology (ARH). Polyps less
than 1 cm in diameter were removed at flexible
sigmoidoscopy by hot biopsy or snare polypec-
tomy. Subjects with lesions 1 cm or more in size
were referred for colonoscopy, at which
polypectomy was performed and the proximal
colon examined. Patients with three or more
adenomas, or an adenoma with severe dyspla-
sia, or tubulovillous or villous architecture were
also referred for colonoscopy. The detection
rate for flat adenomas can be increased by dye
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spraying and magnifying endoscopes,5 al-
though this equipment was not available
locally. The size, location, histology, and degree
of dysplasia of each lesion was recorded and all
adenomas were assessed histologically by a sin-
gle pathologist (EHM).

Results
Three screenees (two males, one female) had
endoscopically flat lesions within reach of the
flexible sigmoidoscope which were confirmed
histologically. Three of the lesions were in the
sigmoid and one was in the rectum. No adeno-
mas were found which looked endoscopically
flat but which were histologically non-flat. Two
patients had one flat lesion and the third had
two. Three of the four lesions contained severe
dysplasia, one with a focus of adenocarcinoma.
Three of the adenomas were less than 5 mm in
diameter, and the fourth was 15 mm in diam-
eter. Table 1 and fig 1 show the characteristics
of these patients and the endoscopic appear-
ances of the lesions. Figure 2 shows the low
power histological appearance of the flat lesion
from patient C which showed severe dysplasia
with a focus of carcinoma. The detection rate
for polypoid adenomas in the first 1000
patients from this series was 8.6%.10

The three smaller adenomas were removed
by cold biopsy at flexible sigmoidoscopy, while

the larger lesion required transanal resection
(TART). The two patients with severely
dysplastic lesions underwent colonoscopy, both
of which were normal (in these patients the ini-
tial flat lesions had been completely removed
when colonoscopy was performed). Periodic
review of the site which contained carcinoma at
three, six, and 12 months has not shown any
recurrence.

Discussion
This is the first report of the existence of flat
adenomas in a British asymptomatic popula-
tion. The discovery has important implications
for clinical gastroenterology and for scientists
investigating the aetiology of colorectal cancer.
Gastroenterologists must now expand colon-

oscopy training programmes to educate clini-
cians to recognise and remove flat adenomas.
Flat adenomas are clinically important as they
are often severely dysplastic, a predictor of
malignant potential. In our series, severe
dysplasia was found in three quarters and one
contained a focus of carcinoma. Identification
of flat adenomas is diYcult, because of their
small size and therefore we may be underesti-
mating their prevalence. Identification is aided
by magnifying endoscopy and contrast chro-
moscopy techniques, but this equipment was
unavailable locally. The magnifying endoscope
has a magnifying capacity 40 times greater than
that of conventional colonoscopes which allows
the operator to examine small suspicious areas
in greater detail. Spraying the lesion with an
indigo carmine dye accentuates the contours of
the lesion and margins and highlights the “pit
pattern” of the crypts of Lieberkühn, allowing
an estimation of histology. However, dye spray-
ing and magnification would increase the dura-
tion of the procedure. Centres with a particular
interest in colonoscopy should now assess the
clinical role of this new technology.

Table 1 Characteristics of patients with endoscopic flat adenomas

Patient, sex, age (y) No of lesions Location Size (mm) Histology

Patient A, female, 58 1 Sigmoid 3 Tubular adenoma, mild dysplasia
Patient B, male, 60 2 Sigmoid Both 4 Both severely dysplastic tubular adenomas
Patient C, male, 61 1 Rectum 15 Severely dysplastic tubulovillous adenoma with focus of

adenocarcinoma

Patients A and B were treated simply by cold biopsy. The polyp in patient C was treated by TART.

Figure 1 Endoscopic appearance of flat lesions from patient A (A), patient B (B,C), and
patient C (D).

Figure 2 Low power view of histology from patient C.
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Flat adenomas are of interest to epidemiolo-
gists and molecular biologists investigating the
aetiology of colorectal cancer. Such lesions fre-
quently contain severely dysplastic tissue and
are more likely to contain abnormalities of the
p53 protein than polypoid lesions.11 The p53
gene, on chromosome 17, produces a protein
that slows the rate of the cell cycle, allowing
time for DNA repair. Abnormalities of p53
occur late in carcinogenesis and may be an
important step allowing cells to escape their
normal controls on growth and become
cancerous. More work is required to character-
ise the genetic characteristics of flat lesions and
their relation to epidemiological factors such as
diet.
Flat adenomas and carcinomas have been

detected in only a few, mainly Japanese
centres.4–8 12 Kudo et al described a particular
type of non-polypoid lesion known as a
“depressed” lesion, where the tumour surface
is lower than the adjacent normal mucosa.4

Most depressed lesions are less than 10 mm
and are found in about one in every 140 Japa-
nese patients. Importantly, in depressed lesions
6–10 mm in size, 50% had malignant tissue
invading the submucosa. A group from Tokyo
and Kobe City found severe atypia in 18% of
the flat depressed type, compared with only
1.3% of diminutive polypoid adenomas.5 The
Leeds Group, the only other British centre to
describe flat adenomas, reported that 22.7% of
patients attending for routine colonoscopy had
an adenoma or carcinoma, of which 40% were
morphologically flat or depressed.8 Flat lesions
have also been found in Germany7 and
Canada12 and in the latter were 10 times more
likely to contain severe dysplasia than were
classic exophytic polyps of a similar size.

This paper described adenomas which were
both endoscopically and histologically flat.
However, the trial pathologist noted that some
small endoscopically sessile (non-flat) lesions
contained dysplastic tissue confined to the
superficial part of the glandular crypts—that is,
with the histological definition of flat adeno-
mas. Detailed work is now on going in Leices-
ter to identify and document the characteristics
of these particular lesions.
Flat adenomas exist in the asymptomatic

British population. An increased awareness of
their importance should help prevent cancer and
lead to a better understanding of its aetiology.
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