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Debates about the merits of colonoscopic surveil-
lance for cancer in IBD tend to become
embroiled in statistics: sensitivity, predictive val-

ues, risk assessments, cost-benefit analyses, etc. But
what is it really all about? Fundamentally, it is nothing
more than a decision about whether or not to buy
something. The decision-making process about adopt-
ing a colonoscopic surveillance system, then, is essen-
tially no different from deciding about buying an elec-
tronic surveillance system—i.e., a burglar alarm.

So what is the first question we ask ourselves
when contemplating the purchase of a burglar alarm
system at home? We ask ourselves, “Do we really
need it?” In other words, how big is the risk? Well
then, how big is the risk of developing a cancer in a
long-standing case of colitis? That depends, of course,
on who’s counting. Retrospective studies from tertiary
referral centers tend to overestimate the risk on
account of referral bias. Cohort studies from private
practices tend to underestimate the risk if they fail to
correct for short durations of follow-up, losses to fol-
low-up, or removal from the population at risk by
colectomy or mortality.

Nonetheless, the best statistics from population
studies tend to agree that the incidence of colorectal
cancer in extensive colitis, after the first 8–10 years of
disease, is approximately 0.5%–1.0% per year (1–3).
Most clinicians and epidemiologists alike, as well as
patients, would consider this level of risk sufficient to
take at least some protective action.

Once we have determined that there may be a need
for some kind of burglar alarm, we then want to know

whether the particular product we’re considering will
be worthwhile. Specifically, if the alarm goes off, will
anyone respond in time? Having a bell go off won’t
be of much use if the house is cleaned out and the bur-
glars have escaped before the police arrive. Likewise,
an “early-detection” system for cancer won’t help if
the cancer is already incurable when first found.

Here again, though, the signals are favorable in
support of the product. The prognosis of colitis-asso-
ciated cancers when detected early seems to be every
bit as good as cancers detected early in the general
population (4). A surveillance system, therefore,
should not be an exercise in futility.

Hence we come to our third question, a critical test
of the efficacy of the system: If someone tries to
break in, will the alarm reliably go off? If a cancer is
brewing, how sure can we be that our surveillance pro-
gram will pick it up? In statistical terms, this issue is
nothing more than sensitivity. Once again, it depends
on how we do the counting. It has been suggested,
though, that thorough and aggressive sampling can
yield sensitivities for dysplasia as high as 70%–85%
(5). We might want more sensitive detectors in our
houses, but as biological systems go, that’s not bad.

On the other hand, the biggest consumer concern
about electronic surveillance systems might well be
false alarms. Hence the question, If the alarm goes off,
can we be sure someone is really trying to break in?
People often phrase this issue as one of specificity, but
actually that is not correct. Specificity is a concept with
relatively limited application in clinical medicine; it
can be construed as asking the question, “When no-one
is trying to break in, how confident can I be that the
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alarm will not go off?” The more precise statistical
term for the practical question in bold type above is
positive predictive value. In other words, if my surveil-
lance biopsies show dysplasia, what is the likelihood
that a cancer is actually present or will develop?

There is extensive literature pertaining to this
issue, and it is subject to varying interpretations. If we
boil it all down and state it in the simplest possible
terms, though, it is not unreasonable to estimate that a
finding of definite low-grade dysplasia in flat mucosa
(not a fully-excisable polyp) carries about a 50% pos-
itive predictive value for synchronous or ultimate can-
cer development, while high-grade dysplasia carries as
much as an 80% likelihood of present or future cancer
(6–7). This is not an alarm that we can afford to ignore.

These first four questions will have moved us a
long way toward our decision about acquiring a sur-
veillance system, be it colonoscopic for cancer or elec-
tronic for burglary. But at this point, further more
detailed questions will arise about the suitability of par-
ticular systems for our specific needs. For example, the
next question might well pertain to the operating relia-
bility of the system: What happens if it breaks down? 

Certainly, there are several scenarios in which
colonoscopic surveillance seems to be no longer feasi-
ble. Suppose there is a stricture I can’t pass? Suppose
there are too many pseudopolyps for me to be able to
tell what’s going on? It is at this point that a human
element has to get introduced into the system. Burglar
alarms that connect directly and automatically to
police stations have more problems than those that are
routed first through a staffed central monitoring station
for evaluation. Likewise, operator skill and judgment
enter the equation when colonoscopy is complicated
by strictures or pseudopolyps. Options include pedi-
atric scopes, dilation procedures, chromoendoscopy,
intuitive selection of the most “suspicious” polyps,
switching to backup systems (barium enema), or send-
ing the cops just to be sure (colectomy). (8,9)

Question number six is perhaps the most practical
and all-embracing: What is the track record of the
system? Or as the old automobile advertisement used
to say in a less politically correct generation: “Ask the
man who owns one!” Among the published reports of
surveillance program outcome (10,11), perhaps the
most thorough and authoritative experience is that of

Lennard-Jones et al. in London (10). In a 30-year fol-
low-up of 471 ulcerative colitis patients enrolled in
surveillance, 5% developed colorectal cancer: 2% had
Dukes A classification and all survived (“cancer
cure”), 2% had Dukes B and also survived (“cancer
control”), and 1% (4 patients) died of cancer (“system
failure”). Given the facts that over a lifetime, 5% of a
western population develops colorectal cancer and that
2.5% ultimately die of the disease, and considering
that all 4 patients in the U.K. series were surveillance
protocol violators, these figures represent a reasonably
strong endorsement of the product under considera-
tion—a regulated program of colonoscopic and clini-
cal surveillance.

Next comes a question that is universal and
unavoidable: How much does it cost? There are innu-
merable methods for calculating costs and cost-benefit
ratios in medicine as in any other business. One 
reasonable and representative analysis has put the fig-
ure for colonoscopic surveillance, including all ancil-
lary services and complications, at approximately
$100,000 per cancer detected or prevented (12). But
this is not the whole story.

Skeptics will argue, correctly, that not every can-
cer detected and cured through surveillance is an extra
life saved because 50% of cancers that are not found
by surveillance are cured anyhow. Therefore, the cost
per extra life saved by the program is actually double,
or $200,000. True enough, but we must remember that
colorectal cancers detected in ulcerative colitis
patients by colonoscopic surveillance are found on the
average about 20 years younger than similar cancers
arising in the general population. Hence, when consid-
ering the program cost per year of life saved, we come
up with a figure of approximately $5000, a tremendous
bargain by any public health standards.

Once the preceding seven questions have been
answered to some satisfaction, a few broader issues
remain to be considered. Hence, the eighth question
might well be, Do I have any real choice in this mat-
ter? As a case in point, some insurance companies have
moved from offering discounted premiums for homes
provided with any burglar alarms to refusing altogether
to insure a home unless it has a specific approved alarm
system. By the same token, the medical system has a
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tendency to creep insidiously from recommendations to
guidelines, from guidelines to standards, and from stan-
dards to mandates (13). The day may already be upon us
when the mere occurrence of a colorectal cancer in a
colitis patient who has not been on the strictest possible
program of colonoscopic surveillance will be construed
as ipso facto proof of negligence, irrespective of subtle
interpretations of the evidence.

Related to this issue of varying interpretations of
the scientific evidence is the question of whether the
best science and the best statistics underlie our surveil-
lance practice, or are we merely buying a false sense
of security? What are we really buying with this sys-
tem: a life-saving procedure or a bill of goods? Are we
saving lives in a cost-effective manner, or are we just
going through motions to make us feel better, to pro-
tect ourselves from legal liability, and to gain peace of
mind? The arguments of skeptics are cogent and pow-
erful (14), but the weight of answers to all the preced-
ing questions seem to me to militate in favor of current
practice, imperfect as it may still be.

This last phrase, then, leads to our last and most
forward-looking question: Is there anything better
out there? Surely there must be a better method of
cancer prevention than relying on varying intensities
of follow-up, varying skills of colonoscopists, varying
numbers and spacing of biopsies, varying pathologic
interpretations of dysplasia, and varying reactions of
doctors and patients to the reported findings. Most cer-
tainly, there are many new and emerging technologies
offering promise as better markers than dysplasia for
cancer risk (15–17): DNA markers in stool; aneu-
ploidy; p53, hMSH2, and other mutations; assays for
sialyl Tn, sucrase-isomaltase, Ki-67 and other indica-
tors; loss of beta-catenin; and numerous other
approaches in animal models and human patients. The
problem, of course, is that all these other systems are
still in various degrees of testing; none is yet “on the
market.” Ideally, chemoprevention might be an even
better strategy—like remembering to lock your doors
when you leave the house. The possible benefits of 
5-aminosalicylate maintenance therapy have attracted
much recent attention in this regard (18–20).

So once all is said and done, what do I do? Simply
this: I have installed an electronic surveillance system
to protect my home; I recommend a regular colono-

scopic surveillance program to protect my patients
while I wait for something better to come along. ■
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