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along the colorectum and from any identifiable
'mass lesions'. These correspond to the following
descriptive sites: caecum; proximal ascending
colon; distal ascending colon; proximal trans-
verse colon; distal transverse colon; proximal
descending colon; distal descending colon;
sigmoid colon; rectum. Biopsy specimens were
mounted on filter paper or placed in cassettes
before fixation in formalin and after routine
processing were sectioned at three levels and
stained with haematoxylin and eosin.

If dysplasia was present it was classified as low
grade, high grade, or carcinoma. If high grade
dysplasia was found, repeat biopsies were
performed within six months. Surgery was per-
formed in cases of persistent high grade dys-
plasia, or carcinoma.

DETERMINING OUTCOME OF SURVEILLANCE
PROGRAMME
Our review of the surveillance programme had
three distinct goals: (a) to obtain full follow up of
all patients who had participated at any time in
the surveillance programme; (b) to identify any
other patients who attended the department
over this time and who should have been
recruited into the surveillance programme; and
(c) to identify all cases of colonic carcinoma
occurring in association with ulcerative colitis
presenting to the department over this period.
These goals were achieved as follows: (a) the

outcome of patients entered into the surveillance
programme was obtained from departmental
records, patient case notes, histopathology
reports, doctor, supervising consultant or

patient by clinic, letter or telephone; (b) eligible
patients with ulcerative colitis were identified
from index cards used to document all colitis
clinic patients, and review of notes of all patients
attending the clinic for a 12 month period. Using
this information notes were obtained from the
records departments. Information extracted
included date of birth, relevant medical and
surgical history, date of onset of symptoms, date
of diagnosis (histological/radiological), disease
extent (barium enema/colonoscopy), surveil-
lance colonoscopy date and findings, biopsy site
and histological findings, and present status if
known; (c) cases of cancer in association with
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Years from diagnosis
A low grade dysplasia free survival curve shows that
25% ofpatients with ulcerative colitis had exhibited low grade
dysplasia at least once by 17years after diagnosis ofulcerative
colitis, 50% at 25 years, and 75% by 38years.

colitis were identified from histopathology
department records that document all colitis
patients who developed dysplasia, cancer, or had
colonic surgery since 1978.

Results
One hundred and eighty patients fulfilled
the criteria for entry into the surveillance
programme.

RECRUITMENT FAILURES
Sixteen patients were erroneously not entered
into the programme by the supervising physician
because they were unaware that the patient was
eligible for surveillance. Fourteen of these
patients are well, a mean of 9-4 years (range
3-12) after what should have been their pro-
gramme entry date. Two are unaccounted for
after a mean of three years.

SURVEILLANCE REFUSALS
Four patients refused colonoscopic surveillance,
but continue with regular clinical supervision.
All are well, a mean of 9 75 years (range 6-12)
after programme entry date.

PATIENTS STARTING SURVEILLANCE
One hundred and sixty patients entered the
surveillance programme and had 739 colono-
scopies (4-6 colonoscopy/patient; 709 years
follow up). The mean length ofduration of colitis
was 14-1 years (range 8-46). Eighty eight per
cent of examinations reached the right colon.
There was no procedure related death. Biopsy
specimens (5695) were taken giving a mean of
7-8 per colonoscopy (range 1-9).

SURVEILLANCE DEFAULTERS
Forty one patients who started surveillance
defaulted. Twenty five remain well, a mean of
2 5 years (range 2-10) after default. Thirteen
patients are unaccounted for, mean 6 5 years
(range 2-12) later. One patient died of dissemi-
nated colonic cancer after three years (see Table
I, patient E), the three previous complete annual
colonoscopies had been negative for dysplasia.
One patient had colectomy for medical reasons
six years later. No cancer was found. One patient
died of pancreatic cancer seven years later.

LOW GRADE DYSPLASIA
Forty patients were found to have low grade
dysplasia in at least one biopsy. The mean age at
first diagnosis of low grade dysplasia was 45 2
years (SD 13-64) and mean duration of colitis to
diagnosis of low grade dysplasia 17-7 years (SD
7 33).
These 40 patients had a further 201 colono-

scopies (223 patient years follow up). Twenty
(50%) had no further dysplasia (mean 4 0 colono-
scopies per patient over 4-7 years). Nineteen
continued to exhibit low grade dysplasia in at
least one subsequent biopsy (mean 6-3 follow up
colonoscopies per patient over 6 9 years). One of
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TABLE I Colorectal cancer in ulcerative colitis 1978-1990

Duration
of

Year of ulcerative Extent ofcolitis!
cancer colitis method of Dukes's
diagnosis Age Sex (years) deternination Presentation stage Patient group

Patient A
1979 60 M 7 Total/ Previous history of colonic polyps. A Did not fulfil eligibility

colonoscopy Colonoscopy performed at 7 years criteria
duration to determine extent plus
polypectomy (Barium enema showed
recurrence of polyps)

Patient B
1983 49 F 20 Rectum/ Patient believed to have proctitis. B Did not fulfil eligibility

sigmoidoscopy Diagnosed 1963. Lost to follow up. criteria
Presented with symptoms 1983. Found to
have rectal carcinoma

Patient C
1984 45 M 21 Total/ Patient entered surveillance 1979 at 17 years A Surveillance

colonoscopy duration. High grade dysplasia at fifth
colonoscopy. Colectomy performed

PatientD
1984 33 M 12 Total/barium Lost to follow up 1972. Re-presented 1984 A Lost to follow up before

with colitic symptoms. Barium enema programme
showed sigsnoid polyp. Colonoscopy
showed high grade dysplasia. Colectomy
performed

PatientE
1985 36 M 18 Total/barium Normal surveillance 1980-82. Moved away >=C Defaulter

enema 1982/83. Died with a disseminated colon
carcinoma 1985

Patient F
1987 42 F 19 Total/ Diagnosed 1968. Lost to follow up. C Lost to follow up before

colonoscopy Presented with rectal bleeding 1987. programme
Sigmoidoscopy showed polypoid, rectal
carcinoma. Anterior resection performed.
Patient entered into surveillance

Patient G
1988 47 M 20 Unknown Lost to follow up in 1970. Re-presented in C Lost to follow up before

1987 with rectal bleeding. Colonoscopy programme
showed carcinoma in situ at 80 cm

PatientH
1990 62 M 21 Unknown Believed to have proctitis. Diagnosed 1969. C Did not fulfil eligibility

Lost to follow up 1972. Presented with criteria
changed bowel habit 1990. Ascending
colon and sigmoid cancer on barium
enema

Patient I
1990 44 M 26 Unknown Diagnosed colitis 1964. Lost to follow up in C Lost to follow up before

1976. Presented with dysphagia and programme
anaemia in 1990. Colonoscopy at that time
showed sigmoid polyp (cancer)

This table shows the year of diagnosis, age at diagnosis, sex, duration of disease, disease extent (method used), presentation, Dukes's
staging, and patient group for each of the nine cancers found in association with ulcerative colitis between 1978 and 1990.

these developed an adenoma six years later,
which was removed at colonoscopy and has
remained free of dysplasia since (6 years). One
patient (patient C) who had low grade dysplasia
in the distal descending and sigmoid colon was
found to have high grade dysplasia in the sigmoid
colon at the next colonoscopy 14 months later. At
colectomy two Dukes's A cancers were found;
one in the sigmoid and one in the transverse
colon. This patient was the only case of cancer
detected by the surveillance programme.
Thus, follow up of patients with low grade

dysplasia found one cancer in 223 patient years.
The Figure shows that 25% of patients with
ulcerative colitis exhibited low grade dysplasia
on at least one occasion by 17 years after diag-
nosis of ulcerative colitis, 50% by 25 years, and
75% by 38 years.

NON-CANCER SURGERY
Fifteen patients had colectomy for failed medical
treatment after a mean of 15-6 years (range 9-32)
disease duration. Nine had subtotal colectomy,
six had panproctocolectomy. Four of the
patients who had low grade dysplasia previously
were negative for dysplasia at colectomy. Two
patients who had been negative for dysplasia

were found to have low grade dysplasia in their
colectomy specimens.

CANCER COMPLICATING ULCERATIVE COLITIS
OUTSIDE THE SURVEILLANCE PROGRAMME
During the 12 year period there have been seven
other cases of colonic cancer in association with
ulcerative colitis at this centre. Two patients
(patient B and patient H) were believed to have
had proctitis but were subsequently found to
have total colitis at colonoscopy with biopsy or
histological examination of the colectomy speci-
men (one Dukes's B, one Dukes's C) (Table I).
One patient (patient A) had several colonic
polyps removed endoscopically two years earlier.
A barium enema performed at seven years
disease duration showed recurrent polyps.
Colonoscopy was performed to remove the
colonic polyps and determine disease extent.
Total colectom.y was performed because of
incomplete removal of a large tubular adenoma
with intra-epithelial malignant change. At
colectomy a Dukes's A cancer was found on a
background of total colitis. There were no other
areas of dysplasia (Table I). Four patients (D, F,
G, and I) had been seen in the Leeds colitis clinic
before the policy of surveillance had been started
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TABLE II Breakdown of12(11 published) studies on cancer surveillance in ulcerative colitis

Dukes's Dukes's
No of Colonoscopies Dukes's AIB AIB

Year Author patients per patient >=C* excludef success4

1980 Fuson'° 75 1.1 4 7 0
1981 Blackstone22 112 1-5 2 4 0
1985 Rosenstock12 248 15 3 4 0
1988 Jones20 313 5 2 2
1988 Rutegard" 93 3-6 0 1 0
1989 Lashner2l 99 4-2 5 0 3
1990 Lennard-Jones22 344 2-4 8 13 1
1990 Lofberg2 72 440 0 1 1
1991 Nugent 213 ? 6 3 1
1991 Leidenius" 66 2-8 0 0 0
1992 Woolrich17 121 3-7 2 3 2
Sub total 1756 35 38 10
1993 Lynch 160 4-3 5 3 1
Total 1916 40 41 11

*Patients found to have cancer, but stage Dukes's C or worse. tPatients found to have Dukes's A/B
cancer, but not as part of the colonoscopic surveillance policy detailed in the discussion.
tPatients found to have cancer as part of surveillance programme.

and were lost to follow up. They re-presented
during the surveillance period with new symp-
toms.

CANCER SURGERY
Thus, altogether, there were nine cases ofcolonic
cancer in association with ulcerative colitis at this
centre over this time period (Table I); mean age
46-4 years (range 33-62), mean disease duration
18-2 years (range 7-26), six men. Six patients
developed cancer under the age of fifty. Seven
patients had total colectomy (three Dukes's A,
one Dukes's B, three Dukes's C). One patient
(patient F) who had been lost to follow up, had
an anterior resection for a rectal carcinoma (one
Dukes's C). Because of the high risk of develop-
ing a further cancer the patient was entered into
the surveillance programme. Three subsequent
colonoscopies have been negative for dysplasia.

Therefore, of 180 patients eligible for colonic
cancer surveillance in ulcerative colitis 160 were
entered into the programme. During the 12 year
period 1978-1990 nine colonic cancers were
found in association with ulcerative colitis, but
only one was detected by the surveillance pro-
gramme.

Discussion
Many gastroenterologists consider that patients
with ulcerative colitis with longstanding, exten-
sive disease should have annual colonoscopy and
biopsy to detect dysplasia or early cancer. Ifhigh
grade dysplasia or carcinoma is detected the
patient can be treated at an early stage.

It is important to define what is 'success' and
what is 'failure' in a surveillance programme to
allow critical analysis of the outcome. An early

cancer - that is, Dukes's A or B found as a result
of the programme represents a success. A
Dukes's C cancer or worse should be regarded a

failure of surveillance because of the uncertain
outlook.

It is also important to consider the method of
cancer detection when reviewing the results of a

surveillance policy. The generally accepted
surveillance policy in most centres today is
regular colonoscopy for patients with long-
standing extensive colitis. If this definition is
applied when reviewing surveillance studies the
result is that cancers found earlier than eight
years from onset or found in left sided colitis or a
cancer found at colonoscopy performed for any

reason other than surveillance (such as rectal
bleeding), cannot be regarded as a success.
Colorectal cancer presenting as an abdominal
mass or perforation,2021 cancers found on

sigmoidoscopy and barium enema,2022 or colono-
scopy performed because of an abnormal barium
enema'0 12 22 23 are outside protocols that use

regular colonoscopic examination as the surveil-
lance technique.

Similarly, if a cancer is found at a screening
colonoscopy in a patient presenting to a unit
years after the programme entry date for
example, colitis of 17 years duration or when
referred from another centre8 1022 24 it cannot be
counted a success becaue these cancers represent
a selected group detected outside the regular
surveillance protocol. Cancers found at surgery

performed for reasons other than high grade
dysplasia or early carcinoma, such as debility or

failed medical treatment,'222 or low grade dys-
plasia,81223 (not a generally recognised indication
for surgery) cannot be counted as successes ofthe
surveillance policy either.

Applying these criteria to our results, one of
nine colonic cancers that arose in association
with ulcerative colitis during the surveillance
period was detected by the surveillance pro-

gramme. Analysis of 12 published studies of
colonoscopic surveillance programmes (Tables
II and III) shows that 93 cases of colonic cancer

were found. Twelve (13%) of these represent
successes for the colonoscopic surveillance pro-
grammes - that is, Dukes's A/B cancers detected
by regular colonoscopic surveillance.

It could be argued that these criteria are too
rigid. Some surveillance programmes entail
routine clinical follow up, regular sigmoido-
scopy, and barium enema examination as well
as regular colonoscopy and biopsy.22 These
methods of cancer detection are equally valid if
they are laid down as part of a surveillance
protocol. Also, cancers found at the screening
(first) colonoscopy may be regarded as a success

TABLE III Ulcerative colitis surveillance papers (amalgamated results of1916 patients). Method ofcancer diagnosis

Mass/ Colonoscopy
perforation. Barium Operation for without entry

Dukes's Other signsl Barium enema! enema leading Operation or low grade criteria Screen Surveillance
stage symptoms sigmoidoscopy to colonoscopy necropsy dysplasia fulfilled colonoscopy colonoscopy

>=C 13 10 5 1 1 2 8
B 6 5 5 2 1 5
A 4 2 6 3 7 6

Of the 1916 patients from the 12 studies, 92 cancers were found.
This table indicates the Dukes's staging and the method of diagnosis of the colonic cancers.
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when the examination is performed according to
the protocol. Adopting this approach the
number of successes in the 12 published studies
is 24 (26%).
A workable surveillance programme requires

defined entry criteria and a cheap simple test,
which is acceptable to the patient and which has
a sound discriminatory basis.25 Current surveil-
lance colonoscopy programmes in ulcerative
colitis fall short in a number of ways.
There are no universally accepted entry

criteria for cancer surveillance.26-28 There is a
general feeling in published studies that colitis
extending beyond the splenic flexure can be
regarded as extensive in terms of cancer risk.2
Assessment of extent, however, may be by
barium enema, colonoscopy or both. Barium
studies seem to be insensitive to microscopic
involvement29 and may detect only more severe
cases. In our study two patients were originally
diagnosed as having proctitis. Ifcolonoscopy had
been done the extensive nature of the disease
might have been recognised and the patient
would have entered the programme. Colitis for
at least eight years is considered to be long-
standing. In this series, however, one patient
developed cancer after seven years disease
duration so perhaps the criteria for entry should
be widened.

Colonscopic surveillance programmes cause a
heavy clinical workload as well as a substantial
capital outlay'9 20 - that is, the test is not simple or
cheap.

Patient recruitment is a recognised problem;
12% were not recruited into our programme.
Some were lost to follow up from clinic before
fulfilling the entry criteria for longstanding
disease; others despite being eligible, were not
entered. Once recruited, patients had a regular,
uncomfortable examination that requires a day
off work. In our study four patients refused
colonoscopy, and 41 (27%) patients defaulted
from the programme - strong evidence that
annual colonoscopy is unacceptable to many.
There are problems with the discriminatory

power of colonoscopy and biopsy. Colonic
epithelial dysplasia is patchy.303' Multiple
biopsies sample much less than 1% ofthe surface
area of the colon. The evidence for the associa-
tion of dysplasia and cancer is conflicting.
Twenty to fifty per cent of cancers are thought to
arise de novo.32 I Fozard et al found a weak
association between colon cancer and distant
dysplasia.33 By contrast two other studies con-
clude that the association is invariable.234 The
histological interpretation of biopsy specimens
and diagnosis of dysplasia is fraught with the
problems of inter and intraobserver variation35 36
- that is, the diagnostic test does not have a sound
discriminatory basis. The histological recogni-
tion of dysplasia is the very cornerstone of
surveillance yet it would seem that the process of
tissue collection to final diagnosis is susceptible
to a number of pitfalls.

It can be argued that the finding of high grade
dysplasia without cancer should be considered to
be a success of surveillance. This argument is not
straightforward. The diagnosis of dysplasia is
beset with problems, as discussed above,
furthermore the significance and outcome of

high grade dysplasia is unpredictable. Colon
cancer was found in 25% of patients with high
grade dysplasia but another 25% had a negative
colectomy specimen or colonoscopy on follow
up.22 In another study while 33% of patients with
high grade dysplasia developed cancer within six
years 33% were not operated on and were alive
and well five years later so not all authors have
advised operation even when high grade dys-
plasia has been diagnosed.'° 12 15 Low grade dys-
plasia was a common finding in ulcerative colitis
surveillance in our study and in others2' and has
little prognostic significance.

All but one of the colorectal cancers in this
series occurred in patients outside the surveil-
lance programme. This experience is not
unique.2022 This cannot be construed as a
criticism of the surveillance protocol itself. Only
one of these patients had been recruited and had
then defaulted. We are not aware of any exten-
sive cancer arising in patients who had regular
surveillance colonoscopy. It is apparent, how-
ever, that a number of patients who needed
surveillance did not receive it. It is probable that
these individuals were well and asymptomatic or
had minimal symptoms. This might explain why
they did not attend for clinical review. A review
of the notes of our cancer patients suggests that
virtually none of them were taking disease sup-
pressant drugs, such as salazopyrin, regularly or
at all. It may be that unsuppressed inflammation,
while causing few or no symptoms, places these
patients at increased risk of developing colonic
cancer.
The main criticism that can be levelled at our

study (and those in published works) is that the
finding of one patient with high grade dysplasia
(and carcinoma) does not justify the great
expense and the effort for staff and patients
involved in 739 colonscopies and 709 years of
follow up. In 10 of 12 surveillance studies it is
possible to calculate the number ofcolonoscopies
performed and the number of early cancers
detected by them. Including this study eight
early cancers were found by colonoscopic
surveillance and 3807 colonoscopies were per-
formed: one cancer per 476 examinations.

There are 38 deaths per 100 00037 from
colorectal cancer annually in the United
Kingdom. As nearly all of these occur in the
40-80 age group (and not everyone with
colorectal cancer dies of it) the annual incidence
in this group is greater than 38 per 50 000.37 If,
therefore, the normal population in this age
group was screened at five year intervals, and
assuming that the polyp/carcinoma sequence
takes longer than five years, 190 cases of cancer
or premalignant polyp would be found per
50000 examinations - that is, 1 in 263: a higher
detection rate in the normal population than that
achieved.by annual colonoscopic surveillance of
extensive longstanding ulcerative colitis. In a
recent study colonoscopy was performed on 210
asymptomatic subjects aged 50-75 years with
negative faecal occult bloods. Two Dukes's A
cancers were detected giving a yield ofone cancer
per 105 colonoscopies.38
We conclude that in our experience annual

colonoscopic surveillance for cancer has been
unsuccessful; eight of nine colonic cancers
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occurred in ulcerative colitis patients not having
surveillance. Our results and a review of pub-
lished works cast doubts on the value of annual
colonoscopic surveillance in this condition when
considering its cost effectiveness and the defini-
tion of a workable programme.24

Lashner et al39 monitored two groups of 90
patients with longstanding, extensive ulcerative
colitis, one with regular colonoscopy, the other
with regular clinical follow up. There was no
difference in the cancer detection rate. Though
the numbers affected are small colonoscopic
biopsy and histological examination for dysplasia
seems to hold no advantage over routine clinical
management.
How then should we manage these patients

who are known to be at an increased risk of
developing cancer?
The published data show that most cancers are

detected as a result of clinical follow up, where
new symptoms are investigated at an early stage.
Many cancers were found in patients who had
defaulted the clinic before they were eligible for
surveillance returning with new symptoms years
later. 'Screening' colonoscopy (as opposed to
'surveillance' colonoscopy) detected a number of
cancers.

All patients with ulcerative colitis should be
screened at eight years. This will allow them
to be assessed microscopically as 'total',
'extensive', or 'left sided' providing important
information about their cancer risk. All patients
with colitis should be followed up indefinitely. It
is difficult to justify regular colonoscopy there-
after.

Clinicians faced with a patient with longstand-
ing colitis, at increased risk ofdeveloping colonic
cancer, feel compelled to do, or be seen to do,
something. There is also an obligation, however,
to use effective methods. The argument for
colonoscopic surveillance is not convincing.
While it has been deemed unethical to perform a
controlled clinical trial, it could be argued that
the use of limited resources on surveillance
programmes of unproved value is also unethical.
The funds released by ending surveillance are
considerable. They could be channelled into a
more cost effective cancer prevention scheme. It
is time to review cancer surveillance in ulcerative
colitis.
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