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Dysplasia and carcinoma in longstanding ulcerative
colitis: an endoscopic and histological surveillance
programme

M Leidenius, I Kellokumpu, A Husa, M Riihela, P Sipponen

Abstract
From 1976 to 1989 a total of 66 patients with
longstanding ulcerative colitis were entered in
a colonoscopic surveillance programme in
order to detect dysplasia. Thirty patients had
extensive or total ulcerative colitis and 36 left
sided colitis. The median duration of the
disease at the end of the follow up was 15.0
years. Altogether 182 colonoscopies (2.8 per
patient), each involving approximately 20
biopsies from different sites of the colon, were
performed. In the total or extensive colitis
group, five patients had low grade and one
patient had high grade dysplasia. In the left
sided colitis group, three patients had low
grade dysplasia. In three patients low grade
dysplasia was detected in a macroscopic lesion
or mass of colonic mucosa. Sixty per cent of
the dysplasia specimens were from the right
colon. The incidence of dysplasia was higher
in patients with extensive colitis and increased
with the duration of the disease. None of the
patients have so far developed colorectal
carcinoma. Our results indicate that a colono-
scopic surveiliance programme is a safe alter-
native to prophylactic colectomy in longstand-
ing ulcerative colitis.

1989 at the Fourth Department of Surgery,
Helsinki University Central Hospital, which is
one of the referral centres of the province of
Uusimaa. The diagnosis of ulcerative colitis was
made on the basis of histological findings and
endoscopic and radiological appearance of the
colon and rectum.

All patients with ulcerative colitis who already
had colorectal carcinoma at the time ofadmission
to the hospital were excluded from the study.
Patients with haemorrhagic proctitis were also
excluded, as were patients who were referred to
the department because of some specific com-
plication of ulcerative colitis but were otherwise
observed and treated at another hospital.

Sixty six of the 119 patients, who had had
ulcerative colitis for seven years or longer were
entered in the surveillance programme. The
surveillance started in 1976 or at the time of a
patient's first colonoscopy and ended in 1989 or
when a patient underwent proctocolectomy.
Two patients died of causes unrelated to ulcera-
tive colitis. Four patients were followed up by
another hospital after their entry in the pro-
gramme and three patients were lost to follow
up.
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Patients with ulcerative colitis have an increased
risk ofdeveloping colorectal carcinoma. The risk
increases with the duration of the disease and is
greater in patients with total or extensive
colitis.' 2 However, the magnitude of the risk is
difficult to assess. Gyde et al reported the
cumulative incidence of colorectal carcinoma
among patients with extensive colitis to be 7.2%
at 20 years and 16.5% at 30 years from the onset
of the disease.3

Because dysplasia usually precedes colorectal
carcinoma in inflammatory bowel disease,
colonoscopy has been proposed as a way of
identifying patients with a particular risk of
developing colorectal carcinoma by obtaining
histological evidence of dysplastic mucosal
changes.45 The aim of this study was to assess the
development of dysplasia and colorectal
carcinoma in patients with longstanding ulcera-
tive colitis and evaluate the usefulness and the
safety of routine colonoscopic surveillance.

Patients and methods

PATIENTS

Altogether 119 patients with ulcerative colitis
were examined by colonoscopy from 1976 to

Methods
The extent of ulcerative colitis was evaluated on
the bases of the endoscopic and radiological
appearance of the large bowel.6 Patients who had
ulcerative colitis proximal to the splenic flexure
of the colon were considered to have extensive
colitis while the rest were considered left sided
colitis.

COLONOSCOPY
The patients underwent colonoscopic examina-
tion annually or every second year after they had
had ulcerative colitis for seven years. Colonos-
copy was repeated after a shorter interval if
considered necessary because of dysplastic or
indefinite findings. Each examination involved
approximately 20 routine biopsies from different
sites of the colorectum. Additional biopsies were
taken if macroscopic lesions were found.
Patients who underwent colectomy with ileorec-
tal anastomosis during the programme were
followed up by sigmoidoscopy.

Altogether 182 colonoscopies (2.8 per patient)
were performed under the surveillance pro-
gramme. The caecum was reached in 84% of the
colonoscopies. There were no complications
such as perforation or bleeding related to colon-
oscopy.
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Figure 1: Age and sex distribution ofthe patients at the time ofdiagnosis ofulcerative colitis.

HISTOLOGY
All biopsy specimens were first assessed at the
Department of Pathology of the University of
Helsinki and re-evaluated blindly by two path-
ologists (MR and PS). The grading of dysplasia
was made according to the criteria and principles
presented by the IBD Study Group.' Thus, three
main categories were recognised: biopsies that
were negative, indefinite or positive for dysplasia.
The indefinite group was further divided into
three subgroups: biopsies probably negative,
unknown or probably positive for dysplasia.
Biopsies positive for dysplasia were subclassified
into low grade or high grade dysplasia. Lesions
with an adenomatous pattern were also included
in definite dysplasia, as it is difficult to distinguish
between adenoma and dysplasia in ulcerative
colitis.

STATISTICAL METHODS
The statistical analyses used the x2 test and
Student's t test.

SURGERY
Indications for surgery consisted of failure of
medical therapy, suspected malignancy (stric-
ture, radiologically diagnosed tumour or dys-
plasia) and longstanding extensive colitis. Most
of the patients operated on had more than one

indication for surgery.
It is noteworthy that 67% of the operations

were performed before 1983 when the classifica-
tion of the IBD Study Group was published.

Results

PATIENTS
Thirty eight of the 66 patients with longstanding
ulcerative colitis were men and 28 were women.

Thirty of the patients (46%) had extensive or

total colitis and 36 (54%) had left sided colitis.
The median age of the patients with extensive
colitis at the time ofthe diagnosis was 27.5 (mean
(SEM) 31.8 (11.9)) years and 27.5 (mean (SEM)
31.4 (13.2)) years among the patients with left-
sided colitis. (Fig 1) The median duration of
ulcerative colitis was 15-0 (mean (SEM) 16.0
(6 0)) years at the end of the surveillance pro-

gramme.

DYSPLASIA
Originally dysplasia was classified as mild,
moderate or severe by 'routine' pathologists.
According to the initial evaluations 20 of the 66
patients appeared to have dysplasia in a total of
58 specimens. When the specimens were re-

examined and classified according to the criteria
of the IBD Study Group by two more experi-
enced pathologists (MR and PS), 43 of the 58
originally dysplastic findings were regarded as

not showing definite dysplasia. Fourteen of those
43 specimens were subsequently classified as

indefinite and 29 as negative for dysplasia. Thus,
according to the experienced pathologists only
nine patients (14%) and a total of 15 specimens
were considered to show definite dysplasia.
Only one patient had high grade dysplasia

whereas eight patients had low grade dysplasia
(Table I). Three patients had low grade dysplasia
found in a macroscopic lesion or mass. In seven

(six patients with low grade and one with high
grade dysplasia) of the nine patients the dys-
plastic changes were not re-encountered in sub-
sequent colonoscopies. Dysplasia was found in
15 biopsy specimens. Nine of these (60%) were

taken from the right side and six (40%) from the
left side of the colorectum (Table II).

In addition, five patients had one or several
biopsies classified as probably positive for dys-
plasia, nine patients as unknown for dysplasia
and eleven patients as probably negative for
dysplasia. Thus, a total of 25 (38%) patients had
findings indefinite for dysplasia at least on one

occasion (Table I). None of the patients
developed colorectal carcinoma during the sur-

veillance programme.
The cumulative incidence ofdysplasia findings

during the follow up as calculated by life table
methods is shown in Figure 2. The incidence of
dysplasia was 20% in the extensive or total colitis
group and 8% in the left sided colitis group
(x2= 1-891, ns). The incidence of dysplasia was
16% in men and 11% in women (x2=0-353, ns).
The mean (SEM) age at the time of diagnosis

of ulcerative colitis was 44.9 (16-8) years among
patients with dysplasia and 29.5 (10.5) years
among patients who did not exhibit dysplasia
during the surveillance programme (t=3.735,
p<0003).

Men (n=38)
Women (n=28)

All patients (n=66)
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TABLE I Findings ofdysplasia among 66 patients with longstanding ulcerative colitis

Probably Probably
Negative negative Unknown positive Low High
for for for for grade grade
dysplasia dysplasia dysplasia dysplasia dysplasia dysplasia Carcinoma

Left sided colitis 23 5 3 2 3 (1)* 0 0
Total colitis 9 6 6 3 5 (2)* 1 0

*The figure in parenthesis indicates the number of patients with dysplasia in a macroscopic lesion or
mass.

TABLE II Distribution ofdysplasia in the colon and rectum in 66 patients with longstandting
ulcerative colitis

Ascending Transverse Descending Sigmoid
Caecum colon colon colon colon Rectum

No of biopsy specimens 5 0 4 3 0 3
with dysplasia

60% 40%

The median duration of ulcerative colitis at the
end of the follow up was 15.0 (mean (SEM) 15-9
(5.9)) years among patients who did not develop
dysplasia and 17.0 (mean (SEM) 16-6 (7 0)) years
among patients who developed dysplasia during
the surveillance programme.

SURGERY
Twelve patients (18%) were operated on because
of ulcerative colitis. Six patients were operated
on because of longstanding extensive colitis
(prophylactic operation); five ofthese six patients
also had other indications for surgery (failure of
medical therapy, stricture of colon, or radio-
logically suspected tumour). One patient was

operated on because of low grade dysplasia and
difficulties in performing surveillance colonos-
copies; she had findings unknown for dysplasia
in her operative specimens, but no definitive
dysplasia was found. The remaining five patients
were operated on because of poor response to
medical therapy or radiologically suspected
tumour.

Six proctocolectomies were performed: three
using Brooke's ileostomy, two using Kock's
ileostomy and one using the pelvic pouch
method. Three subtotal colectomies (one with
ileostomy and two with ileorectostomy) and
three colonic resections were also performed
(Table III): All six patients continued with the
surveillance programme. The median duration
of their follow up after the operation was 6.0
(mean (SEM) 6.7 (4.7)) years. None of the
patients operated developed subsequent dys-
plasia or carcinoma ofthe colon or rectum spared
at the operation.

Discussion
In previous reports the incidence ofcarcinoma in
extensive longstanding ulcerative colitis has been
1-43.2%7-1"and 1-14-16% in the reports includ-
ing patients with both left sided and extensive
colitis'2 13 (Table IV). According to the incidence
of carcinoma in previous studies, one patient
with carcinoma should have been found among
the 66 patients in the present study. However, no
carcinoma was found, maybe due to the small

number of the patients studied or the relatively
short duration of ulcerative colitis (median 15-0
years).
The incidence of dysplasia found in this study

(14%) is in close agreement with previous
reports.7 '3 (Table IV.) However, only two of the
nine patients who had dysplasia in at least one
specimen, had dysplasia also in further examina-
tions. In three of the nine patients (two with low
grade and one with high grade dysplasia), the
findings were indefinite for dysplasia, and in two
patients there was no dysplasia in further colon-
oscopies. One of the nine patients had low grade
dysplasia on one occasion and was operated on
because of problems encountered in performing
colonoscopies. The last of the nine patients who
had dysplasia also showed low grade dysplasia in
a control colonoscopy performed after the end-
point of the surveillance programme. It was also
there in previous studies78 1 14 that dysplasia
found at one examination was often not re-
encountered in further colonoscopies. The low
rate of persistent dysplasia in the present study
may be due to sampling errors, difficulties in
assessing dysplasia or true regression ofdysplasia
as suggested by Collins et al.5
Of the 58 preliminary dysplastic findings only

15 were dysplastic according to the more exper-
ienced pathologists. Of the remaining 43 initial
dysplastic findings, 14 were subsequently classi-
fied as indefinite and 29 as negative for dysplasia.
Only three specimens originally negative for
dysplasia turned out to be dysplastic upon re-
examination. These discrepancies between
pathologists as well as the high proportion of
findings indefinite for dysplasia reflect the diffi-
culty of assessing dysplasia, indicating that at
least two independently working experienced
pathologists must agree that a patient has dys-
plasia in a colonoscopic biopsy before a decision
to perform a proctocolectomy is made. New
objective markers for selecting patients for pro-
phylactic colectomies are required in clinical
practice.

Discrete adenomas ofthe colon and rectum are
common in non-colitic patients and therefore can
be expected to occur in some patients with
ulcerative colitis. Such adenomas pose problems,
in that it may be impossible to distinguish them
from polypoid areas of dysplasia related to
ulcerative colitis. In younger patients with
ulcerative colitis, polypoid lesions tend to be
regarded as dysplasia in a macroscopic lesion and
thus express a risk of developing or already
having a carcinoma. In older patients the
adenomas are more likely to be unrelated to
ulcerative colitis and treated by simple poly-
pectomy if no dysplasia is found in the mucosa
adjacent to the adenoma.58

TABLE III Surgical procedures on 12 ofthe 66 patients with
longstanding ukerative colitis

No ofprocedures

Proctocolectomy with:
Brooke's ileostomy 3
Pelvic pouch 1
Kock's ileostomy 2

Subtotal colectomy with:
Ileostomy 1
Ileorectal anastomosis 2

Colonic resection 3
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Figure 2: Cumulative incidence ofdysplasia in 66 patients with longstanding ulcerative colit

In the present study three patients had k
grade dysplasia in a macroscopic lesion. One
them (male, 65 years old) had a polypoid lesii
removed by polypectomy when entering t
surveillance programme. During the color
scopic surveillance of seven years no dyspla
has been re-encountered. His adenoma has be
regarded as unrelated to ulcerative colitis. T
second one (female, 79 years old) had h
ulcerative colitis for 28 years when dysplasia A
encountered in a polypoid lesion which M
treated by polypectomy. She had also had d'
plasia in the flat mucosa three years before t
polypectomy. Proctocolectomy has been advis
several times but the patient has refused. 1
dysplasia was found in her last colonoscoi
which was made one year after the polypectoui
The third patient with dysplasia in a macroscol
lesion (female, 61 years old) had dysplasia fou
in a plaque-like lesion in the caecum after havi
ulcerative colitis for 18 years. She continued t
colonoscopic follow up with shorter interva
Dysplasia was re-encountered in the flat mucc
of the caecum in the next colonoscopy, but in t
last examination no dysplasia was found desp
the numerous specimens taken. In her c.

surgical treatment has already been consider
and is advisable, if dysplasia is re-encounter
again.

In some previous reports16 7 it has been pi
posed that the younger a patient is at the onset

TABLE IV Incidence ofdysplasia and colorectal cancer in patients with longstanding ulcerat
colitis

Dysplasia(%)
No ofpatients Dysplasia (total) Can

Study with colitis colitis (%) Left-sided Extensive %

Rosenstock et al, 248 - - 24 24
Cleveland
Brorstrm et al,"2 71 13 7 17 1-4
Stockholm
Blackstone et al,' 112 - - 35 2.7*
Chicago
Manningetal,0 110* - 31* 2-0*
Leeds
Waye,' 88 - - 8 3-2
New York
Rutegird et al,' 60t 15 3 18t 1.6t
Ornskoldsvik
Lofberg et al,' 72 - - 19 1-4
Stockholm
Present study 66 14 8 20 0

*Patients with suspected colorectal carcinoma based on radiography of the colon before the first
colonoscopy are excluded.
tOnly patients with ulcerative colitis for over 10 years' duration are included.

_ ulcerative colitis the higher the risk of develop-
ing a colorectal carcinoma. Long duration of
disease and early age at onset are interrelated.
The present study failed to confirm that patients
who were younger at the time of diagnosis of
ulcerative colitis would be more prone to develop
dysplasia. On the contrary, patients who
developed dysplasia were older at the time of
diagnosis of ulcerative colitis than those who did
not develop dysplasia. Lashner et al. 18 made the
same observation in their study. The significance
and the biological background of this pheno-

25 menon is obscure. In the present study it may be
partly explained by the small patient series and
short duration of the follow up.

Previous reports have shown that the extent of
tiS. the colitis increases the risk of colorectal carci-

noma. 2 There are only a few reports of
colorectal carcinoma in patients with left sided

ow ulcerative colitis.' It is supposed that the car-
of cinoma risk is lower in patients with left sided
on ulcerative colitis or that patients with left sided
he colitis develop colorectal carcinoma later than
.0- patients with total or extensive colitis.' In the

sia present study patients with extensive or total
en colitis had a higher incidence of dysplasia (20%)
he than those with left sided colitis (8%) but the
lad difference was not statistically significant.
,as Brorstom et al'2 reported a similar incidence of
vas dysplasia in extensive and left sided colitis.
ys- Patients with longstanding extensive ulcerative
the colitis have an increased risk of developing
;ed colorectal carcinoma compared with the average
Ko population. The exact risk is difficult to assess; it
?Y, is thought that the risk is too low to justify
ly routine prophylactic colectomy after 10 years

pic from the onset of extensive ulcerative colitis but
nd too high to be ignored. In the 1970s it was
ng recommended that patients who have had wide-
the spread ulcerative colitis for 7-10 years should
15. enter a surveillance programme designed to
3sa detect dysplasia.
the The safety and cost benefit of surveillance

'ite programmes are difficult to estimate because of
ase lack of controlled studies, which in turn would
red be both impractical and unethical. In the present
red study none of the patients developed colorectal

carcinoma during the follow up. There were no
ro- complications related to colonoscopies and the
of surveillance programme was well received by the

patients; only three patients were lost to follow
up.

rive The present study confirms the importance of
colonoscopy in a surveillance programme. Sixty
per cent ofthe dysplastic findings were located in

rcer the right side of the colorectum and so out of the
reach offibre optic sigmoidoscopy. distribu-

tion of dysplasia in the present study resembles
the distribution of colorectal carcinoma in ulcer-
ative colitis reported by Edling et al. '9 Previous
studies7-10 12 and the present results show that, in
spite of their restrictions, surveillance pro-
grammes present a safe and useful alternative to a

prophylactic colectomy. If routine prophylactic
proctocolectomies had been carried out in the
present programme at 10 years after the onset of
total or extensive ulcerative colitis, as recom-
mended in the past, 29 of the 66 patients would
have undergone a proctocolectomy.
The IBD Study Group has given explicit

23%

5%
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recommendations for further action according to
the findings in colonoscopic specimens.5 The
relative risk of colorectal carcinoma is high in
younger patients compared to the low incidence
of colorectal carcinoma in a young control
population. Their absolute risk of developing a
colorectal carcinoma is also supposed to be
higher than among older patients because they
will have a longer duration of disease and more
years to live to develop a carcinoma. It may be
therefore advisable to perform prophylactic
operation in young patients with more liberal
indications, keeping in mind that they will
probably be suitable for a sphincter-saving proc-
tocolectomy. The risk of carcinoma in older
patients is close to that of control populations of
the same age. Therefore these patients could
have control colonoscopies at longer intervals
and patients older than 75 years could perhaps be
excluded from surveillance programmes.

In conclusion, the present study shows that
the incidence of dysplasia increases with the
duration ofulcerative colitis and that the distribu-
tion of dysplasia renders fibre optic sigmoidos-
copy insufficient in detecting dysplasia. Colonos-
copy appears to be essential to a surveillance
programme. As none of the patients studied
developed colorectal cancer during the surveil-
lance, the risk of missing a cancer before it
becomes incurable seems to be low. For patients
with longstanding ulcerative colitis, an
endoscopic and histological surveillance pro-
gramme is considered to be a safe alternative to a
prophylactic proctocolectomy.

This sttidy was supported by a grant from the Finska Lakaresall-
skapet.
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