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Ozet: ULSERATIF KOLIT'TE KOLOREKTAL KAN.-
SER : KANSER ONLEME STRATEJISININ YASAM
SURESINE ETKISI

Ulseratif kolitli hastalarda kolorektal adenokarsinom
riski genel popiilasyona oranla 20-40 kat daha fazla-
duwr. Kolorcktal malignite ve displazi (premalign lez-
yon) gelisme riskine kargt takip programlart énerilmis
olmakla birlikte bu tip bir yaklagimin yahut profilak-
tik kolektominin iilseratif kolit vakalarindaki kolorck-
tal kanser mortalitesini azaltict etkisi halen ispatlan-
mamig  olup bu tip takip programlart bazi
aragtirmactlar tarafindan kabul gérmemektedir.

Biz bu ¢alismada 1956-1991 yillart arasinda Johns
Hopkins hastanesinde tant konmus kolorektal adeno-
karsinom ve iilseratif kolitli 40 hastanin prognozunu
inceledik. Hastalar iki gruba ayrildi. Kolorcktal kan-
ser agisindan asemptomatik 18 hastada kolonoskopi,
displazi igin biyopsi, kolon grafisi gibi testlere dayal
takip programi yahut profilaktik kolektomi wygulan-
mugti. Kalan 22 hastada ise ilerlemiy kanseri énleyici
diagnostik testler veya profilaktik kolektomi uygulan-
mamugti. I ve II. evredeki kolorektal kanserlerin orant
koruyucu takip programi wygulanan hastalarda %67
(12/18), bu tedbirlerin uygulanmadigr hastalarda ise
T 9 (2/22) idi (Wilcoxon test p < 0,01). Bu gruplarda
kolorcktal kansere bagli 5 yillik yagsam ise sirayla %89
(Giiv. Ara. % 61-97) ve %19 (Giiv. Ara. 7%6-39) idi
(p<0.001).

Sonug : Koruyucu strateji uygulanarak izlenen iilsera-
tif kolitli hastalarda saptanan kolorektal kanserler ko-
ruyucu takip programlart wygulanmayan gruptakilere
oranla anlamli derecede erken cvrede yakalanmakta
ve daha uzun yasam siiresini miimkiin kilmaktadir-
lar.

Anahtar kelimeler:
kolit, yasam stiresi.

Kolorektal kanser, korunma, iilseratif

Meyerhoft Digestive Discase and Inflammatory Bowel Dise-
ase Center, The Johns Hopkins University School of Medici-
ne and Hospital.

This paper has been presented as an abstracat at 1'st United
European Gastroenterology Week 1992 in Athens-Greece.

Cilt 5, Say1 2, 1994

Summary: Patients with ulcerative colitis are at 20 to
40 times increased risk for colorectal adenocarcinoma
compared to the general population. Although surveil-
lance for colorectal malignancy .and dysplasia (a
premalignant lesion) has been recommended, a benefit
in reducing mortality from colorectal cancer via sur-
veillance or prophylactic colectomy remains unproven
and is still challenged by some authors.

We reviewed the outcome of 40 consecutive ulcerative
colitis patients with colorectal adenocarcinoma diag-
nosed between 1956-1991 at the Johns Hopkins Hospi-
tal. Patients were divided into two groups. Eighteen
asymptomatic patients had received diagnostic testing
(colonoscopy, biopsies for dysplasia, or barium enema)
or had undergone "prophylactic” colectomy as part of a
colorectal cancer prevention strategy (Prevention
Group) while 22 patients did not undergo cancer pre-
vention testing or prophylactic surgery (Nonprevention
Group). Colorectal cancer was diagnosed at a statisti-
cally significantly ecarlier cancer stage in the Preven-
tion Group [12 of 18 (67%) at stage I or 1I] compared
with the those in the Nonprevention Group [2 of 22
(9%) at stage I or II] (Wilcoxon test p < 0.01). Colorec-
tal cancer 5 year survival in the Prevention Group was
89% (CI 61-97%) and in the Nonprevention Group 19%
(CI 6-39%) (p < 0.001).

Conclusion : Ulcerative colitis patients with colorectal
cancer discovered as part of a prevention strategy had
malignancies that were less invasive and showed
greatly increased survival compared to patients not
undergoing colon cancer prevention.
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Although estimates vary between studies, pa-
tients with ulcerative colitis are at a 20 to 40
fold increased risk for colorectal cancer com-
pared with the general population (1-8). In-
creased risk correlates with greater extent (2, 9-
13), duration of disease (4,8,9), and young age of
onset (2). The presence of colorectal mucosal dys-
plasia, a premalignant lesion, (14-21) is strongly
associated with colorectal cancer, being present
in over 90% of patients.

A widely cited recommendation for patients with
chronic ulcerative colitis is colonoscopic biopsy
surveillance for dysplasia and early cancer

(19,20,22-25). However, some medical writers.

have strongly criticized this surveillance strate-
gy because of the lack of comparative mortality
data, arguing, among other points, that most
cancers found are quite advanced. Also, there is
no compelling evidence that surveillance for dys-
plasia does improve survival from colorectal can-
cer (1,26). This debate has left both patients and
physicians confused.

In 1993, Choi and colleagues from the Lahey
Clinic published retrospective data indicating
that colonoscopic surveillance does indeed re-
duce mortality from colorectal cancer in ulcera-
tive colitis (27). An earlier abstract from the

Cleveland Clinic came to a similar conclusion
(28).

The purpose of the present study was to deter-
mine if a management strategy of colorectal can-
cer prevention in ulcerative colitis patients actu-
ally reduced colorectal cancer mortality
compared to an expectant management ap-
proach. Since it is unlikely that a prospective
study of surveillance will be done, we analyzed
retrospectively the TNM stage and survival of
consecutive patients with ulcerative colitis and
colorectal cancer seen at The Johns Hopkins
Hospital between 1956 and 1991. In addition, po-
tential sources of bias influencing interpretation
of conclusions from this methodology, which
have not been extensively analysed by others,
are discussed.

METHODS

We investigated the cancer stage and the survi-
val of all patients with histologically confirmed
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ulcerative colitis and colorectal cancer seen at
The Johns Hopkins Hospital from 1956 to 1991.
Cases were identified by searching the Johns
Hopkins Inflammatory Bowel Disease Registry,
surgical pathology files, and the Oncology Cen-
ter Cancer Registry from 1956 to 1991. The find-
ings leading to a diagnosis of ulcerative colitis,
dysplasia, and colorectal cancer and information
needed for the staging of cancers were obtained
from the surgical pathology records. Original
case findings were reviewed to verify questiona-
ble cases (JHY). Forty patients were identified.
Each patient's medical records were evaluated
and telephone contact with the individual or sur-
viving family members was made if historical
data was not current. Follow-up was 100%.

Patients were separated into 2 groups depend-
ing upon whether they had undergone colorectal
cancer prevention measures or not. Patients in
the Prevention Group (PG) were asymptomatic
individuals with ulcerative colitis in whom color-
ectal cancer was diagnosed as a result of a diag-
nostic test administered as a screening proce-
dure. These procedures included colonoscopy
(n=14), flexible sigmoidoscopy (n=1), barium con-
trast studies (n=2) or colectomy (as part of a col-
orectal cancer prevention strategy) (n=1).

Patients in the Nonprevention Group (NPGQG)
were known to have ulcerative colitis and had
not received either diagnostic procedures direct-
ed at finding dysplasia or colorectal cancer nor
elective surgery. They were found to have color-
ectal cancer after presenting with intially re-
ferred to The Johns Hopkins Hospital for ulcera-
tive colitis.

Colorectal cancer stage was determined by histo-
pathologic examination and clinical observation
at the time of surgery and post operatively. Col-
orectal cancer was staged according to the TNM
system of the American Joint Committee on
Cancer (29) as follows :

I: Invasion of submucosa or muscularis propria.

II: Invasion through muscularis propria into
subserosa or nonperitonealized pericolic or peri-
rectal tissues or perforates visceral peritoneum
or directly invades other organs or structures.
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III. Metastasis to pericolic or perirectal lymph
nodes.

IV. Distant metastasis.

Stage I, II, and III are equivalent to stages A, B,
C, under the original Dukes' classification (30).
Finer gradations of the TNM system were not
considered because of the relatively small num-
ber of cases and limitations of available retro-
spective information.

Survival and cause of death was assessed by re-
view of medical records, death certificates, can-
cer registry data, and telephone contact with the
patient or surviving family members. Three liv-
ing patients were operated upon less than 5
years ago (1 patient in PG, and 2 in NPG, all
cancer stage III) and were included in the analy-
sis.

Statistical differences in cancer stage between
the Prevention and Nonprevention groups was
calculated by Wilcoxon test. Survival analysis
was done using the Kaplan-Meier method
(31,32). Survival time was determined from date
of colorectal cancer diagnosis to date of death or
last contact. The two groups were compared us-
ing Peto's logrank test.

RESULTS

Forty patients with ulcerative colitis and colorec-
tal cancer were included in this consecutive case
review. The mean age at colorectal cancer diag-
nosis was 47.25 + 2.32 years and the mean dura-
tion of ulcerative colitis at the time of cancer di-
agnosis was 20.60 + 1.59 years. Nineteen of 37
patients died from colorectal cancer in the 5 year
follow-up period. Death occurred at a mean of
0.87 £ 0.71 years from the colorectal cancer diag-
nosis (range 1 month to 3 years).

The Prevention Group (PG) was composed of 18
patients and there were 22 patients in the Non-
prevention Group (NPG). There were no statisti-
cally significant differences in demographics,
clinical characteristics (Table 1), or calender
time of cancer diagnosis between these 2 groups.
All 40 patients were white.

Colorectal cancer was diagnosed at a statistical-
ly significantly earlier cancer stage in the pu-
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Table I: Characteristics of study population with ulcerative
colitis and colorectal cancer.

Prevention Nonprevention

Group n=18  Group n=22
No. (%) males 11 (61%) 14 (64%)
Mecan (SEM) age at onset of 29.4 + 3.4* 245+ 3.4
ulcerative colitis
(Range) (8-45) (4-73)
Mecan (SEM) age at dx 485+ 3.1 46.3+ 3.4
of colorectal cancer
(Range) (29-81) (13-74)
Mean (SEM) time from onset 19.2+ 1.6 21.7+2.6
ofulcerative colitis to
dx of colorectal cancer
(Range) (1-29) (1-52)

No. (%) with pancolitis 14/14 (100%) 10/14 (71%)

* Age of onset unknown in 1 patient.

tients in the Prevention Group than in those in
the Nonprevention Group (Table 2). The tumors
in 12 of 18 PG patients (67%) were cancer stage
I (Dukes A) or II (Dukes B) compared with 2/22
NPG patients (9%).

Kaplan-Meier survival analysis with groups
compared by the Peto's logrank method is shown
in Figure 1. The Kaplan-Meier 5 year survival
probablities are : Prevention Group 89% (CL,
61-97%) Nonprevention Group 19% (CL 6-39%).

The time from onset of ulcerative colitis symp-
toms to diagnosis of colorectal cancer was 19.17
+ 1.55 years in the Prevention Group and 21.70
+ 2.57 years in the Nonprevention Group (not
statistically significant).

DISCUSSION

In this study, ulcerative colitis patients with col-
orectal cancer discovered as part of a cancer pre-
vention strategy by diagnostic testing with colo-
noscopy, barium enema, or prophylactic
colectomy had statistically significantly less.in-
vasive malignancies than patients not undergo-
ing colon cancer prevention measures. Finding
cancer at an earlier pathologic stage was accom-
panied by a significant improvement in survival
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Table II: TNM stages of colorectal cancer in patients with
ulcerative colitis classified by Prevention and Nonprevention
groups.

Cancer Prevention Nonprevention
Stage (V) Group Group
I 5 0
I 7 2
111 4 9
v 2 11

Differences in TNM stage between Prevention and Nonpre-
vention groups by Wilcoxon test x? = 14.00, p< 0.01.

at 5 years for those in the prevention group (89%
vs. 19% respectively; p < 0.001).

These results strongly support the work of Choi.

(27) and Bozdeck (28). The above findings are
necessary but alone not sufficient to prove the
benefit of surveillance. Investigations of cancer
surveillance are subject to a variety of potential
biases which can produce inprovement in survi-
val of surveillance cases, when, in fact, there
would be no decrease in mortality in a surveyed
population. Our study design did not eliminate
some of these biases, but the possible impact of
each can be assessed and discussed.

One explanation for the low mortality in the
screened group could be overdiagnosis such that
lesions detected on colonoscopy might never
have come to clinical presentation (33). This bias
can not be discounted, because we do not know
how many patients were screened, and therefore
cannot estimate the expected frequency of cancer
in an entire prevention population. An elevated
incidence of colorectal cancer would suggest an
excess detection of benign lesions due to the
screening. However, we believe substantial over-
diagnosis to be unlikely based on several consid-
erations. The yield of dysplasia and cancer in
several "surveillance" programs does not exceed
the frequency of cancer in the population of ul-
cerative colitis patients controlled for age of on-
set of colitis, duration, and extent of disease. Im-
portantly, since 17 of the cancers in the
Prevention Group were found on the first pre-
vention test, they should not be considered a re-
sult of "surveillance” a term which is probably
best utilized for studies in which an initial nega-

GURBUZ ve Ark.

100
I_I PREVENTION GROUP
90
80
%
704
-[SI 60
R P <0.001
50
A%
I 40
A%
A 30+
L 2+ NONPREVENTION GROUP
10
] | | | 1
2 1 "2 4 4 5
YEARS
Fig. 1: Survival curves for Prevention group and Nonpre-

vention groups. There is a significant difference between
groups for mortality by Peto's logrank method (p < 0.001).

tive colonoscopy has established the absence of
dysplasia or cancer. All colorectal cancer occur-
ring in patients with inflammatory bowel dis-
ease at The Johns Hopkins Hospital from 1956
to 1991 have been included in our registry mak-
ing it unlikely that a large number of patients in
our patient population have had undetected col-
orectal cancer. Also, the natural history of color-
ectal cancer is generally one of progressive dis-
ease which eventually reaches clinical
presentation (33). Furthermore, in ulcerative
colitis patients, high grade dysplasia, a prema-
lignant marker for risk of colorectal malignancy,
usually progresses to cancer of the colon. Moreo-
ver, a recent study finds that even low grade
dysplasia found on initial colonscopy eventually
progresses to carcinoma in most patients (34).

Another factor that can produce artifactual sur-
vival time benefit is lead-time bias : survival
benefit is produced by an earlier time of diagno-
sis, with no change in ultimate age at death.
This bias cannot be eliminated in this study,
since the mechanism of survival benefit is dis-
ease detection and treatament at a time before it
presents clinically. However, in this study there
was a dramatic difference in stage distribution,
as well as differential in 5 year mortality. Nu-
merous other studies have shown a strong corre-
lation between 5 year and long-term survival
and the neoplastic invasion stage (35). Converse-
ly. if an earlier or less invasive disease stage at
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time of diagnosis had only a lead time effect, we
would expect the survival curves of different can-
cer stages to be identical after adjustment for
lead time effect. In our study, this was not the
case.

The degree of diagnostic advancement produced
by screening can be estimated biologically. A re-
cent study approximates that the latent phase
-the duration of time between the initial asymp-
tomatic development of malignancy and subse-
quent occurrence of a clinical problem from more
invasive stages of cancer- is about 5 years (33).
In high risk colorectal cancer populations, inves-
tigators have estimated that it takes 10 to 15
years for flat normal colorectal mucosa to
progress to colorectal cancer (36). In ulcerative
colitis patients, there appears to be an approxi-
mately 7 year period between the initial detec-
tion of colorectal dysplasia and the development
of invasive carcinoma (37). In our study, the 2.5
years difference between the two groups in dura-
tion of UC before cancer diagnosis would appear
to be the best estimate of the lead time effect.
Repeating the survival analysis with 2.5 years
added to the non-prevention group survival time
did not appreciably effect the results as is evi-
dent from Figure 1. It should be noted however,
if there had been substantial over-diagnosis,
(which we believe is unlikely) the effect of lead-
time bias could not be accurately assessed.

Another distortion of survival benefit can occur
with referral bias, wherein the prevention popu-
lation is different in a way that would effect
prognosis after diagnosis independently of
screening. We do not believe that this unduly af-
fected our results. All our subjects were cared for
at The Johns Hopkins Hospital, had been re-
ferred for management of ulcerative colitis, and
had similar demographic characteristics. Also,
they all had cancer. Any characteristic associat-
ed with being screened would have to be asso-
ciated with prognosis after diagnosis, and no
such characteristic is currently known.

A difference between the two groups that could
be related to prognosis and screening is calendar
time. However, roughly equal proportions of pa-
tients from the prevention and nonprevention
group were screened during each of three dec-
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ades. Although screening for colon cancer in the
general population has led to earlier diagnosis,
there has been no major improvement in colon
cancer survival, stage for stage, over the past 30
years. This is due in part to lack of effective
chemotherapy for more invasive cancer stages.

The most subtle potential effect is length-time
bias, whereby the timing of the screening selec-
tively detects tumors that are slower growing
i.e. have a longer pre-clinical phase, and there-
fore, might have a better prognosis independent
of screening. Without repeated screening, this
effect is difficult to assess. On close scrutiny,
there is empirical evidence in these data both for
and against this effect. The evidence in favor of
a length-time bias is seen in the 2.3 year older
age at the time of ulcerative colitis diagnosis in
the prevention group. If screening was done par-
tially because of the subjects advancing age,
then any subject who had a faster growing tu-
mor that presented before that age would not
have a chance to enter into the screening group.
The fact that one patient had a colectomy be-
cause of the "long duration of ulcerative colitis"
lends anecdotal support for this possibility. An-
other clue to length-time bias might be differing
prognoses between the two groups with in the
same cancer stage. Unfortunately, the sample
size was too small to assess this factor.

The shorter duration of UC at the time of cancer
diagnosis in the prevention group is evidence
against the lenght-time bias. Since duration of
UC is one of the strongest clinical risk factors for
colorectal cancer development, stronger than
age at diagnosis of UC, it is reasonable to as-
sume that screening started at a time before
most cancers would have presented clinically in
the prevention patients would have profited by
colonoscopic biopsy or contrast X-ray screening.
Since no patients in the prevention group pre-
sented with colorectal cancer after an earlier
negative screening colonoscopy, it seems that
most of these lesions were long-standing.

The work of Lennard-Jones and colleagues
(15,17,24), Bosdeck et al., (28) and Choi et al.,
(27) strongly reinforce our conclusions. All three
support the concept that colorectal cancers
found as the result of a dysplasia detection pro-
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gram are at a less invasive cancer stage than
those neoplasms found only as a result of cancer
related symptoms. The Lahey Clinic Study also
demonstrated an improved 5 year survival in the
"surveillance group” (27). In view of these three
studies mentioned above as well as the natural
history of ulcerative colitis and colorectal cancer,
we think it unlikely that various biases could
have produced the dramatic survival difference
observed in our study. A carefully done case-
control or cohort study is needed to accurately
determine the survival impact and cost-
effectiveness of a cancer/dysplasia surveillance
program in UC patients. It is doubtful that an
untreated group of patients with dysplasia, espe-
cially high grade dysplasia could be followed
without surgical intervention.

Presently, physicians caring for individuals with
extensive ulcerative colitis are faced with several
management options to prevent cancer in their
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