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Prognosis of chronic ulcerative colitis in a community
C M STONNINGTON, S F PHILLIPS, A R ZINSMEISTER,
AND L J MELTON III

From the Mayo Medical School, Gastroenterology Unit and Department ofMedical Statistics and
Epidemiology, Mayo Clinic and Mayo Foundation, Rochester, Minnesota, USA

SUMMARY Utilising the population based data resources of the Rochester Epidemiology Project,
we estimated survival and risk of subsequent colon cancer in the 182 residents of Rochester,
Minnesota, initally diagnosed with chronic ulcerative colitis (CUC) between 1935 and 1979.
Twenty five (13.7%) had a proctocolectomy during the course of follow up. Three patients
developed colorectal adenocarcinoma after the initial diagnosis ofCUC (relative risk= 1-9,95% CI
0-4-5.4). Excluding proctitis cases, the relative risk of cancer was 2-4 (95% CI 0.3-8-7). At last
follow up, 37 (20.3%) were dead; only 10 patients had chronic ulcerative colitis mentioned on the
death certificate. Overall survival was similar to that expected for the general population of like age
and sex. Our results suggest that chronic ulcerative colitis in the community is typically a milder
disease than would appear from hospital or referral centre series.

There is increasing recognition of discrepancies in the
clinical spectrum and prognosis of chronic ulcerative
colitis (CUC) in population based studies compared
with those based on patient series.'-5 The few inves-
tigations utilising the complete cohort of patients
from a single community predict a lower incidence of
subsequent colon cancer, for example, and a higher
survival rate="' than is evident among series of
referral patients or hospital admissions. -2X The
present study took advantage of the population based
medical records linkage system in Rochester, Min-
nesota, to determine survival and the risk of sub-
sequent colon cancer in community residents with
chronic ulcerative colitis.

Methods

PATIENTS
Population based epidemiologic research is possible
in Rochester, Minnesota, because medical care is
virtually selfcontained within the community and is
delivered by a handful of providers. Most care is
provided by the Mayo Clinic, which has maintained a
common medical record system with its two large
Address for correspondence: Dr S F Phillips. Gastroenterology Unit. Mayo
Clinic. Rochester. MN 559(05. USA.
Received for publication 12 March 1987.

affiliated hospitals over the past 80 years. This dossier
type medical record contains both inpatient and
outpatient data and is easily retrieved for review."9
The diagnosis and surgical procedures entered into
these records are indexed. The index includes the
diagnosis made for outpatient office or clinic consul-
tations, emergency room visits, nursing home care,
inpatient hospitalisation, autopsy examination, and
death certification. The records of the other medical
care providers in the area who have served the
local population are also indexed and can also be
retrieved. Thus, the details of the medical care
provided to the residents of the entire community are
available for study. The potential value of this data
system (the Rochester Epidemiology Project) for
population based studies has been described pre-
viously."'

Using this unique data base, we identified 138
patients who were residents of Rochester when first
diagnosed with chronic ulcerative colitis in the 20
year period 1960-79.3' To assure complete ascertain-
ment, we screened the charts of all Rochester
residents with diagnoses of chronic ulcerative colitis;
ulcerative/idiopathic/non-specific colitis, proctitis or
proctosigmoiditis; inflammatory bowel disease; or
chronic colitis from a variety of other presumed
causes. The records of patients with Crohn's disease
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and related diagnoses were also evaluated. We
discarded those who did not fulfill residence criteria
and those whose diagnosis was clearly not chronic
ulcerative colitis (see criteria below). In order to be
considered a bona fide incidence case, the patient
must have been a resident of Rochester for at least
one year before initial diagnosis. In addition to the
138 incidence cases previously reported for 1960-79,
affected residents first diagnosed between 1935 and
1959 had been identified in an earlier study.3" After
redefining those cases according to our diagnostic
and residency criteria, 44 remained for study. Thus,
182 subjects were available for this evaluation of
outcome and prognosis.
The mucosal nature and extent of disease were

verified by endoscopic, radiologic, and histologic
findings for each case. A positive diagnosis of chronic
ulcerative colitis required typical findings - that is,

diffusely granular or friable mucosa on endoscopy,
with uniform involvement of the colon as observed by
barium enema and/or colonoscopy. Involvement of
the small intestine, with the exception of 'backwash
ileitis', was reason for exclusion. If biopsies were

taken, histologic data provided additional evidence.
Cases with evidence of a specific infection or a history
suggestive of antibiotic colitis, laxative abuse, or any

other more obvious alternate diagnosis were not
included. Exclusion of Crohn's colitis was based on

the anatomical distribution of the disease and histo-
logic, radiologic, endoscopic, or surgical findings
compatible with Crohn's disease. The histories of
patients who had inflammatory bowel disease, but in

whom a clear distinction between chronic ulcerative
colitis and Crohn's colitis was lacking, were reevalu-
ated, and their tissue specimens were retrieved for
reassessment by one of our pathologists.

Cases that met the above criteria were further
classified as either 'definite' or 'probable'. Placement
in the 'definite' category required radiologic or

endoscopic documentation of chronic ulcerative
colitis at least twice, with the observations being
separated by a period of six months or more. Where
there was only one observation or when observations
spanned a period of less than six months, the

diagnosis was only 'probable'. The anatomical extent
of disease by radiology or colonoscopy was recorded
at initial diagnosis and at the time of maximal colonic
involvement. Patients were divided into five groups

with regard to the maximum extent of disease: (1)
proctitis (no involvement proximal to the rectum),
(2) distal (no involvement proximal to the splenic
flexture), (3) extensive (involvement of hepatic
flexure or transverse colon and distally), and (4)
pancolitis (entire colon involved). A fifth category,
segmental colitis, was used for a few instances of
apparent non-uniform disease which could not be
designated as Crohn's disease of the colon. In
addition, four subgroups were identified based on

the severity of disease. These subjective categories
included: (1) transient - symptomatology and patho-
logical features sufficient for a diagnosis of chronic
ulcerative colitis but which then resolved (or were not
documented) for the duration of follow up (by
definition, these were all 'probable' cases); (2) 'mild'
- by exclusion, those patients not in groups 1, 3, or 4;
(3) 'moderate'- patients requiring one or more blood
transfusions or more than two hospitalisations for
chronic ulcerative colitis over the entire length of
follow up; and (4) 'severe'- patients who underwent
total proctocolectomy, developed toxic megacolon,
or died as a result of chronic ulcerative colitis.
Each patient was followed through his or her

linked medical records in the community, and those
who had not been seen since 1980 were contacted by
letter or telephone. Follow up was complete to death
or through 1980 in 96%, with a median follow up on

these subjects of 14 years. Median follow up on the
remainder was 4-4 years. As an additional check for
complete ascertainment of colon cancer, the chronic
ulcerative colitis cases were cross checked with a

listing of all diagnosed colorectal cancer cases in

Rochester.33
The incidence of colorectal adenocarcinoma in this

group was compared with the expected incidence
(relative risk). The expected incidence was calcu-
lated using the age and sex specific person years of
follow up in the cohort in conjunction with age and
sex specific incidence rates of colorectal adeno-

Table 1 C (10o1 caicaer cases fottid in Rochester, Minineesot, residenit.s hagtiosed with cironii(c tdlcerative coliti,s ((UC'),
1935-79

Age, sex Date of iaitial CUC Dx Fxtent ofdifsease Date ofCA Ca site Stitis 1-1-/80
Before diagnosis ofCUC
I Male, 38 yr 25/5/79 (probablecasc) Proctitis (transient) 1956 Unknown Alivc
Concurrcnt with diagnosis ofCUC
2 Female, 38 yr 11/6/49 (probablc casc) Pancolitis 1949 Multiplc Dcad
Subscqucnt to diagnosis ofCUC
3Malc,88yr 6/1/41 (dcfinitecasc) Proctitis(pancolitisclscwhcrc) 1962 Trainsvcrsccolon Dead
4 Malc, 43 yr 30/5/60 (dcfinitc case) Pancolitis 1969 Splcnic flcxurc Dead
5 Female, 49 yr 16//868 (probable case) Proctitis (transicnt) 1984 Sigmoid Alivc
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carcinomna previously determined for Rochester
residents."; Assuming that the incidence follows a
Poisson distribution, a 95%, confidence interval for
the relative risk was calculated. Statistical signific-
ance was assessed by evaluating the 95%0 confidence
interval and noting whether or not it included the
value of I 0- (no increased risk). The cumulative
Poisson distribution was also used for power calcula-
tions. Life table methods (product limit method),4
were employed to estimate observed and expected
survival, using as a standard the death rates of West
North Central United States residents in 1970. Life
table methods were also used to estimate the cumula-
tive incidence of colorectal cancer (survival free of
colon cancer). Differences between observed and
expected survival and observed and expected
survival free of colon cancer were assessed with the
log rank test. ' Statistical significance indicates
p<0-05 unless otherwise noted.

Results

Of the 182 subjects, 98 (538%X/) had definite disease
and 84 (46-20) had probable chronic ulcerative
colitis, as defined. Seventy per cent of cases were
mild or transient and only 3'0% were moderate or
severe. A third of the patients had pancolitis, while
distal colitis and proctitis made up most of the
remainder. Unsurprisingly, patients with greater
extent of disease also had more severe disease (Fig.
1). During the period of observation, the extent of
disease increased in 53 (29-1%) individuals (Fig. 2).
The overall course was assessed as transient in 50
(27-5'YO), intermittent in 119 (65-4%o), and unremit-
ting in 10 (5-5%0). Clinical course could not be
adequately assessed in three patients. Twenty five
(13-7%) of the subjects have had a total procto-
colectomy thus far, while an additional 3 (1 .6%MO) have
had a partial colectomy. All proctocolectomies were
indicated for incapacitating symptoms refractory to

100

_0 111 |50 lETransient
60 47 Mild60 161 IE ll , ll Moderate

40 _ __ l1lllil * ~Severe40

20 48 1 45

0
Pancolitis All other Proctitis

sites
Fig. 1 Rel(ationshilip of e.rtentatititsei'erit! oJ disease anonig
Roclhesiter Min,ie.soto, rcwident.s wilh chronic ulcerative
colitis (liogno.se(1, 1935 -79.

Ileum
Caecum
Ascending colon
Hepatic flexure
Transverse colon
Splenic flexure
Descending colon
Sigmoid colon
Rectum

Initial extent Maximal extent

Distribution (0/)

Fig. 2 Proportion ofsites aJfected initially and maximally
amotng Rochester, Minnesota, residents with chronic
ulcerative colitis diagnosed, 1935-79. Individual patients
may have involvement at more than onesite.

medical management; none was done purely for
cancer prophylaxis.
One man (case 1, Table 1) had colon cancer

(unknown site, resected elsewhere) 23 years before
the diagnosis of chronic ulcerative colitis. A second
patient developed a villous adenoma of the rectum
six years before endoscopic and histologic exidence
of ulcerative proctitis. (At the time the villous
adenoma was fulgerated, there was no evidence of
inflammatory bowel disease). A third patient (case 2,
Table 1) had colon cancer and chronic ulcerative
colitis diagnosed simultaneously. At that time, she
had endoscopic findings consistent with old chronic
ulcerative colitis and had a previous history of mild
recurrent, occasionally bloody, diarrhoea for 17
years; however, this had never been investigated
medically.
These three individuals were deleted from the

group at risk of colon cancer subsequent to the
diagnosis of chronic ulcerative colitis. The remaining
179 individuals in the cohort were followed for 2535
person years for the development of colorectal
cancer or until total colectomy, death, or date of last
follow up. Three patients (cases 3, 4, and 5, Table 1)
developed adenocarcinoma of the colon subsequent
to the diagnosis of chronic ulcerative colitis. An 88
year old man with adenocarcinoma of the transverse
colon first had a diagnosis of transient proctitis while
a resident of Rochester. He did not have any further
evaluation at Mayo Clinic because he subsequently
moved from the community. Follow up revealed that
he had a partial colon resection and colostomy at age
86 and was found to have cancer of the transverse
colon two years afterward. He died several months
later. The second patient was a 43 year old man who
developed adenocarcinoma at the splenic flexure
nine years after the initial chronic ulcerative colitis
diagnosis, which was a pancolitis at onset. Two and a
half years after the discovery of colon cancer, he died
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of bowel obstruction. The third patient was a 49 year
old woman who developed grade 2 adenocarcinoma
of the sigmoid colon 16 years after an episode of
transient proctitis. No evidence of inflammatory
bowel disease was found at the time of sigmoid
resection for the cancer. Because this latter indi-
vidual (case 5) had findings sufficient for a 'probable'
diagnosis of chronic ulcerative colitis according to
our criteria, we were bound to include her; however,
we recognise that the transient proctitis may have had
only a coincidental relationship with the later malig-
nancy. A fourth individual, not included here, subse-
quently developed squamous cell carcinoma of the
anus.
The three observed cases reflect an overall incid-

ence of adenocarcinoma of the colon in this cohort of
1 2 per 1000 person years (p-y). The expected
incidence, based on colorectal cancer rates for the
underlying population of Rochester, was 0(6 per 1000
p-y. The overall relative risk was thus 1 9 (2.7 for men
and -1 for women) as shown in Table 2. Because of
the small numbers involved, none of these was
statistically significantly greater than the expected
relative risk of 1 0. The power of this analysis to have
detected a true relative risk >-3 0 was 60% (a(=0(05,

Table 2 Observed (Ohs) anid expected (Exp) cases and
relative risk (RR) ofcolorectal adenocarcinotna among
Rochester, Minne.sota, residents with chronic ulcerative
colitis (CUC) diagniosed 1935-79, followedfrom date of
diagnosis ofCUC or date ofonset

Obhs Ep RR 9')5' CI

From daite of diagnosis ofCUC
Mcn 2 07 27 0)3 9-9
Womcn 1 0 9 1-1 0-0-6-2
Total 3 1-6 1 9 (14-5 4
From datc of onsct ofCUC symnptonisK
Mcn 2 () 7 27 0-3 96
Womcn 2 0)9 0-03-88(
Total 4 16 2 .4 (17-62

*All Rochestcr incidcncc cases were included esen il thc werc niot
Rochcster residents Zat the timc of onset ofCUC symptomlls.

Table 3 Observed (Obs) atid expected (Exp) cases amid
relative risk (RR) ofcolorectal adenocarcinoma atmtong
Rochester, Mintnesota, residenits withi chronic ulcerative
colitis (CUC) diaignosed 193.5-79, b1 definite orprohable
ca.se anid by subjective set'erity ofdisease

Obs ELp RR 95S, ( I

Ccrtainty of diagnosis of C'UC
Dcfinitc 2 ( 12.3 ()03-8 '
Proahble I (0.7 1-3 0(03-7.5
Severity of svmptoms of C(Ut
Sevcrcand moderate 1 ()-5 2(0 (11 113
Mild and transient 2 1 .1 8 (0 -264

one-sided). With two observed catses, the relative risk
among definite cases was 2 3 (Table 3), while the
reliative risk was 1-3 for probable cases based on1 a
single case of colon canicer. Likewise, with this small
number of cases no oreater rate coLlId be dletected
among those with moderate to severe chronic ulcera-
tive colitis than transient or mild disease (Table 3). If
the patients who otily had proctitis were excluded,
the relative risk for the remainder was 2 4 (95%, Cl
0-3-8-7). The cumuliative incidence of colon cancer
(2-3°/O at 20 years) was not significantly greater than
expected either (Fig. 3). These results were not
substantivally altered if onset of symptomis, raither
thian diagnosis, were used as the inception date for
initiating foilow up (Table 2).
Ten individuals have developed an adenomatous

polyp thus fiar, from 0 to 42 years aifter the initial
diagnosis of ulcerative colitis. One patient had
transient proctitis only and another had recurrent
proctitis only. The other eight had more diffuse
inflammatory bowel disease. One patient had the
polyp diagnosed concurrently with chronic ulcerative
colitis; she also had a grade 4 adenocarcinorna
diagnosed at the same time, although the otiset of
chronic ulcerative colitis symptoms appeared to
predate the cancer (case 2, Tiable 1). and died three
months later.
Up to the time of last follow up, 145 patients were

alive and 37 (20.3(X0) had died (Tatble 4). Of those
who had died, chronic ulcerative colitis was the
underlying cause of death in six (two definite and four
probable cases). Chronic ulcerative colitis wals
mentioned elsewhere on the death certificate in four
but not as a primary cause of death (all definite
cases). Chronic ulcerative colitis was not mentioned
on 26 deaths certificates (12 definite and 14 probable
cases). The death certificate of the final patient could
not be obtained. Overall survival was similar to that

6

a10
a, 5

C
a,
4)

.0-
0 2

0

OBS

Years after diagnosis
Fig. 3 Oh.sert'ed (Ohs) aspcted (L tp) ciomtidatit'('
iniciden0ceo ('olorectal (can(cer am onig Ro0chester, Minlnesotl,
n'sidenits it,lh chrontic ulcerative colitis diagniosed, 1935-79.
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expected for members of the general population of
like age and sex (Fig. 4).

Discussion

These data from a population based inception cohort
of chronic ulcerative colitis patients corroborate a

recent report from another population based study in

Denmark," in which survival did not differ signific-
antly from that of the general population. A second
population based study from Scotland' reported a

good prognosis for chronic ulcerative colitis patients
subsequent to the first few years after initial diag-
nosis. Past studies based on referral or hospital
admissions have generally related much higher
mortality rates.'i4 8

9'
_25 2 In the present study, the

best survival, relative to that expected, was among
the definite chronic ulcerative colitis cases. Probable
cases may have experienced somewhat worse sur-

vival because they died before a second confirmation
of disease was possible (death thus producing a

'probable' diagnosis in a few instances) or because
probable cases are weighted toward proctitis, which
may reflect a different disease process. Indeed, we

recently found that pancolitis was most closely associ-

ated with the peak in chronic ulcerative colitis
incidence seen in the second and third decades, while
a smaller peak in about the sixth decade of life was
made up disproportionately of proctitis cases.

The risk of subsequent colorectal cancer was

examined in a variety of ways. All revealed only a

moderate increase in risk relative to the general
population of Rochester. It is important to note,
however, that the 95%/u confidence intervals for all
of the estimates were large, such that the upper
limits might be consistent with those reports which
have suggested that the relative risk of cancer is

greater." ' Some of the latter studies have been
criticised, however, on the grounds that cancer risk
estimates were artificially inflated by methodological
flaws.' One might also argue that the high proportion
of proctitis cases in our cohort dilutes the relative risk

Def inite Probable Total
100 EXP V XP

~~~~~~~~~EXP

c80

E 60

0 5 10 15 20 5 10 15 20 5 10 15 20
Years after CUC diagnosis

Fig. 4 Observed (Obs) and expected (Exp) survival among
Rochester, Minnesota, residents with chronic ulcerative
colitis diagtiosed 1935-79, for definite, probable, and total
cases.

Table 4 Current vital status of Rochester, Minniesota,
residents with chronic ulcerative colitis diagnosed 1935-79

Definite Probable To)tl

11 %') t l "/° ti °01

Status at last follow up
Living 80 81-6* 65 77-4* 145 79.7*
Dead 1X8 184* 19 22-6* 37 20(3*
Dcath ccrtificatc
CUCundcrlyingcausc 2 llt 4 21 It 6 16 2t
CUC mcntioncd 4 22 2, ()0 -(Ot 4 10-8t
CUC not mentioned 12 66-7t 14 73-7t 26 7)-3t
Unknown ( ()t I 5 3t I 2-7t

*Pcrcentagc of total; tpcrcentaigc of thosc who died.

of cancer for the entire group.'6 The relative risk for
the cohort after excluding patients with proctitis,
however, was still only 2-4. An alternative argument
is that malignancies may have been prevented by the
proctocolectomies, which were done in the most
severely affected patients who might have been most
at risk of subsequent malignancy.9" This possibility
cannot be addressed in the present analysis. None-
theless, t-he absolute incidence of colorectal
adenocarcinoma in the ulcerative colitis cohort was
quite small. The 1-2 per 1000 person yegr rate
reported here is little different from the 1-7 per 1000
person year figure seen in a community cohort
followed with routine colonoscopy. "' The cumulative
incidence of 2-3% at 20 years is also less than that
suggested by referral centre data.

Four additional individuals have shown evidence
of mild dysplasia thus far, from six to 28 years
subsequent to their initial chronic ulcerative colitis
diagnosis. One patient had a proctocolectomy on the
basis of symptoms (not dysplasia); the remaining
three have been watched with no further sequelae. It
is difficult to make conclusions with regard to dys-
plasia, however, because a cancer surveillance pro-
gramme was only instituted within the last decade
and because of the small numbers involved. So far,
those showing dysplasia have had only mild evidence
of such. All four cases had extensive disease of long
duration, however, and close watch for progression
of dysplasia is definitely warranted in the three whose
colons are still intact.

Despite the presence of some severely affected
individuals, our results indicate that chronic ulcera-
tive colitis is a milder disease in community patients
generally than it is in patients who are hospitalised or
referred to tertiary medical centres. The risk of
cancer in unselected chronic ulcerative colitis
patients from the community appears to be lower
than that suggested by referral centre data, and
survival is relatively unimpaired. These findings are
consistent with clinical spectrum data reported in a
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previous paper from the same population.' in which
we showed a preponderance of less severe disecase
than is typically quoted from referral institutions.

This investigation was supported in part by research
grants AM 34988 and AM 30582 from the National
Institutes of Health. The authors wish to thank
Ms Vicki Hench for assistance with the statistical
analysis, Ms Marie Eidem for computer program-
ming and Ms Mary Ramaker for help in preparing the
manuscript.
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