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INTRODUCTION AND DEFINITIONS 

There are two types of inflammatory bowel disease which are relatively com
mon and of unknown cause: ulcerative colitis and Crohn's disease. Ulcerative 
colitis is limited to the colon and thus is potentially curable by proctocolec
tomy. This disease begins in the rectum and extends proximally for variable 
distances". If the disease involves only the rectum, the term ulcerative proc
titis is used. In these patients, proctoscopic examination will reveal distal 
rectal abnormalities (ulcers, edema, friability, bleeding), above which normal 
rectal or sigmo1d mucosa can be visualized. Barium enema is usually normal. In 
other patients, the disease extends beyond the rectosigmoid, but does not 
involve the entire colon. This is usually referred to as left-sided colitis. 
Finally, ulcerative colitis may involve the entire colon from rectum to cecum 
and may even involve a few centimeters of terminal ileum ("backwash" ileitis). 
This type of ulcerative colitis is called pancolitis or extensive colitis. 
These three sub-types of ulcerative colitis, shown schematically in Figure 1, 
are important to recognize because they have somewhat different clinical 
pictures. For example, patients with pancolitis tend to be sicker, require 
surgery more often and have a higher mortality and incidence of carcinoma than 
patients with left-sided colitis or ulcerative proctitis. Although many 
patients with ulcerative colitis remain in the sub-type in which they initially 
present, some patients will develop more extensive disease with time. For 
example, 10% of patients with ulcerative proctitis will extend their disease 
more proximally and develop left-sided colitis or pancolitis. Thus, it is 
important to evaluate extent of disease periodically, especially during clinical 
relapses. 
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FIGURE 1. Subtypes of Ulcer at ive Co lit is and Crohn' s Di sease . 
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Unlike ulcerative colitis, in which ulceration and inflammation are limited 
to the colonic mucosa, Crohn's disease is characterized by transmural inflam
mation which may involve any region of the gastrointestinal tract. Three major 
sub-types are recognized (Figure 1): ileocolitis, ileitis without colitis, and 
colitis without ileitis (granulomatous colitis). Although ileocolitis is shown 
in Figure 1 schematically as involving only the right colon and granulomatous 
colitis as involving several discontinuous areas in the colon ("skip" areas with 
intervening normal mucosa), both ileocolitis and granulomatous colitis may 
involve the entire colon or just the distal colon. Thus, if ileitis is absent 
it may be difficult to distinguish granulomatous colitis from ulcerative 
colitis. Although histological features of colonic biopsies may help 
distinguish Crohn's disease from ulcerative colitis (e.g. granulomas suggest 
Crohn's), in some cases a distinction may be impossible. Table 1 summarizes 
differences between ulcerative colitis and Crohn's colitis. 

TABLE 1. GENERAL DIFFERENCES BETWEEN ULCERATIVE COLITIS (UC) 
AND CROHN'S COLITIS (CC) 

Usual Site in Colon 
Small Bowel Involvement 

Method of Spread 
Direction of Spread 
Rectal Involvement 
Rectal Bleeding 
Stricture 
Anal Lesions 
Free Perforation 

Fistulas 
Malabsorption 

·Colonic Carcinoma 
Incidence 

uc 

Left Side 
Rare (contiguous 
ileum) 
Contiguous 
Retrograde 
Almost Always 
Common 
Uncommon 
25% 
Occasiona 1 
(Toxic megacolon) 
Unusua 1 
Never 

High, 
especially in 
pancolitis 

cc 

Cecum, Right Side 
Common 

Skip Areas 
Aboral 
20%-50% 
Uncommon 
Common 
80% 
Rare 

Common 
Common (if small 
bowel involvement) 
Increased 

It should be emphasized that extent of inflammatory bowel disease has -been 
traditionally classified based upon proctoscopic and radiographic (barium enema) 
findings and almost all information which is available concerning prognosis and 
co~lications is based upon this type of classification. If a patient with 
ulcerative proctitis on proctoscopy and a norma 1 barium enema is subjected to 
colonoscopy, he might be found to have an abnormal endoscopic and histologic 
appearance of his entire colon. When estimating risk of cancer, for example, it 
is unclear whether such a patient should be considered to have pan co 1 it is or 
just ulcerative proctitis. 
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INCIDENCE OF ULCERATIVE COLITIS AND CROHN'S DISEASE IN THE UNITED STATES 

The incidence of a disease is the percentage of the population at risk who 
newly develop the disease during a particular time period (e.g., l year, in 
which case the statistic is the annual incidence). This is contrasted with the 
prevalence of a disease, which """'lSthe percentage of the population with the 
disease at a given point in time (point prevalence) or over a period of time 
(period prevalence or, in the case of a year, annual prevalence ). For chronic 
diseases such as inflammatory bm~el disease, the annual prevalence greatly 
exceeds the annual incidence. For acute diseases with a brief course, e.q., 
bacterial meninqitis, the incidence and prevalence rates are very similar. 

There is considerable variation in the incidence of inflarrmatory bowel 
disease throughout the world. Moreover, the risk of cancer develooing in 
ulcerative colitis appears to be much higher in certain countries (e.g., United 
States and England) than in other countries (Israel, Czechoslovakia). We will 
focus on incidence data from the United States. Females are affected slightly 
more often than males, whites more than blacks, and Jews much more than non-Jews. 

When studying incidence it is important to detect all patients who develop 
the disease within a defined geographic area. Patients living in a geographic 
area but diagnosed elsewhere will lead to an artifically low incidence rate per 
100,000 population. Also, patients diagnosed in doctors' offices rather than in 
the hospital will lead to an underestimation of incidence unless doctors' 
records rather than just hospital charts are also reviewed. It is also impor
tant t hat patients actually have the disease in question. Thus, acceptable cri
teria for defining a "case" need to be used. 

Sedlack and his associates attempted to define the incidence of inflammatory 
colonic disease in a defined and relatively stationary population in Olmsterl 
County, Minnesota (the Mayo Clinic cares for this population almost exclusive
ly). During the 30-year period from 1935-1964, 108 residents developed inflam
matory colon disease. I have divided their patients into three groups (A-C, 
Table 2). 
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TABLE 2. INFLAMMATORY COLON DISEASE IN OLMSTED COUNTY, MINNESOTA, 
1935-1964 

Group Involvement 

A Ulcerative Proctitis 
B Ulcerative Colitis 

(Left-sided or 
Pan co lit is) 

c Crohn's Colitis 

TOTAL 

Annual Incidence Number with 
Nurrber per 100,000 Cancer 

population 

58 6.3 0 
31 3.4 5 

19 2 .l 0 

108 11.8 5 

5 

The annua I incidence was 11.8 cases per 100,000 population at risk but in more 
than half of these cases (58 of 108, or 53%) the disease never progressed beyond 
a proctitis. It is of interest that 5 of the 108 patients developed carcinoma 
of the colon (expected number = 0.4 carcinomas) and all of the cancers occurred 
in group B which had more extensive ulcerative colitis. Because, as will be 
reviewed subsequently, it is this group which has the highest cancer risk, it is 
apparent from Table 2 that the majority of cases of inflarrrnatory bowel disease 
which occur in the corrrnunity have an extent of disease which is minimal (group 
A) and which therefore puts them in a low cancer-risk group. 

The workers in the Olmsted County study also noted that the incidence of 
inflarrrnatory colon disease was apparently increasing with each decade of the 
study (Table 3), especially in groups A and B. 

TABLE 3. ANNUAL INCIDENCE OF INFLAMMATORY COLON DISEASE BY DECADE 
IN OLMSTED COUNTY, MINNESOTA 

Group Average Annual Incidence Per 100,000 

1935-1944 1945-1954 1955-1964 

A (Ulcerative Proctitis) 4.0 5.6 8.2 
B (Extensive Colitis) 2.0 3.9 3.8 
c (Crohn's Colitis) 2.4 2.5 1.5 

TOTAL 8.4 12.0 13.5 
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A more recent study of the incidence of ulcerative colitis and Crohn's 
disease in the United States was published by Garland et al. Fifteen widely 
different geographic areas were selected for study of annual incidence rates 
during 1973. Populations in these areas ranged from 11,670 (Eunice, Louisiana) 
to 1 ,070,103 (Albuquerque, New Mexico) and the areas also varied widely in c li
mate and in ethnic, racial and soc ia l characteristics. Each area wa s cnn s irlPrPrl 
to be a "full coverage area", i.e., the hospitals surveyed were sole providers 
for the defined population. Overall, a population of 1,070,103 was included and 
102 new cases of ulcerative colitis and Crohn's disease developed in 1973 (9.5 
per 100,000). This incidence figure is similar to the Olmsted County figure. 
Unfortunately, ulcerative colitis was not divided into sub-types. There were 
interesting geographic variations in this study. For example, in Portland, 
Ma .ine (population: 60,873) there were 4 new cases of ulcerative colitis and 3 
new cases of Crohn 's disease in 1973 ( 11.4 per 100,000) whereas in Eunice, 
Louisianna there were no new cases of either disease in 1973. 

The annual age-specific incidence of ulcerative colitis in the United States 
in 1973 is sho~m in Figure 2 (for simplicity, men and women are combined) . 

INCIDENCE 
OF 

ULCERATIVE 
COLITIS 

PER 100,000 
POPULATION 

• 

• /\ I .,. 
5 _,. 

0 10 20 30 40 50 60 70 80 
AGE IN YEARS 

FIGURE 2. From C. F. Garland, et al. 
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It is apparent that the incidence of ulcerative colitis has a biomodal 
distribution, with one peak in early adulthood and a second peak in older age. 
Although not shown in Figure 2, Crohn's disease appears to have a tri-modal 
distribution (peaks at ages 20-29, 50-59, and 70-79). It is conceivable that 
what we call idiopathic ulcerative colitis or Crohn 's disease is more than one 
disease, accounting for the bi- or tri-modal patterns seen. It is also possible 
that there are different prec ip it at i ng factors for these diseases at different 
ages. 

It is unclear if there is a correlation between age at onset of ulcerative 
colitis and extent of colonic involvement. Many authors believe that onset of 
disease before age 20 is more likely to be associated with extensive colitis. 
This is important because extent of colitis and duration of colitis are the tv1o 
most important factors which determine subsequent cancer risk. Nevertheless, 
the data in Table 2 and in Figure 2 serve to remind us that many patients with 
ulcerative colitis have limited involvement (rectum only) or an onset of disease 
relatively late in life (after age 60). These patients have little risk of 
developing cancer and colectomy should be performed only for other indications. 
On the other hand, the important sub-group of patients with extensive colitis 
which begins at a relatively young age are at considerable risk for developing 
and dying from cancer prematurely. 
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RELATIONSHI P BETHEE N INFLAI-IMATORY BOWEL DISEASE AND CANC ER 

An example of a representative patient wit h carcinoma complicating ulcera
~ ~"e colitis is presented below. His clinical course is surrrnarized in Fi gure 3. 

PATIENT WITH ULCERATIVE COLITIS 

c.~ 
ATTACK #1 

I 

#2 #3 14 DIED 

l ! l ! u 

20 30 40 50 
___ __ __:___A--=--=GE IN YEARS 

FIGURE 3 

60 70 

Case Report 1. A 25 year old man developed bloody diarrhea and was hospita
lized for 3 months and diagnosed as having ulcerative colitis. He remained 
asymptomatic until age 37 when low-grade fever, diarrhea (12 bloody bowel move
ments per day), mild abdominal pain and tenesmus developed. Proctoscopy showed 
an ulcerated, friable, erythematous rectal mucosa and a smear showed numerous 
•,.;hite and red blood cells but no ova or parasites. Bacterial cultures were 
negative for pathogens. Rectal biopsy showed acute and chronic inflarrrnation 
with crypt abscesses. Bar iu m enema showed extens ive ulcerations throughout the 
colon (pancolitis) with a normal t erminal ileum. Sulfasalazine (Azulfidine) was 
prescribed and there was cl ini cal and proctoscop ic imp rovement. He relapsed 
again with the same symptoms at age 42 and responded to prednisone therapy. At 
age 48 he again relapsed and was hospitalized. Proctoscopy showed rectal granu
larity and rectal biopsy showed acute and chronic inflarrrnation. He again 
responded to a course of prednisone. At age 53, he again began having b l cody 
diarrhea and mild lower abdominal pain and was admitted to the Dal l as VAMC 
(#449-24-9465). Rectal examination revealed a hard anterior rectal mass which 
bled to touch. Biopsy of this mass showed a mucinous adenocarcinoma. Barium 
enema examination is shown in Figure 4. Liver scan and liver function tests 
were unremarkable. A proctoco lectomy (total colectomy) and ileostomy were 
performed. The rectal tumor extended through to t he serosal surface and 16 of 
27 lymph nodes cont a ined metastat ic carcinoma. Tne liver was normal and he was 
considered Dukes' C. He died one year later at age 54. At autopsy t here was 
diffuse intra-abdominal and pelvic mucinous adenocarci nomatosis . 
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FIGURE 4. Constricting, polypoid rectal carcinoma in patient with ulcerative 
colitis. 

Comments. This man developed recta 1 cancer 28 years after the onset of 
extensive ulcerative colitis and he died from the cancer shortly thereafter. 
With regard to his colitis, his clinical course had been chronic but 
intermittent, with long symptom-free intervals. 

Risk of Carcinoma in Inflammatory Bowel Disease 

The first report of colonic carcinoma in ulcerative colitis was by Crohn and 
Rosenberg in 1925. Unti 1 approximately 1960, however, there was controversy 
whether there was an increased risk of colon cancer in ulcerative colitis. 
Numerous studies since 1960 have confirmed this association and have allowed a 
quantitation of cumulative risk. 

Many early studies of cancer in ulcerative colitis were marred by their 
design. I would 11ke to give a hypothetical (but realistic) example of the 
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type of studies published in the 1950's and early 1960's relating cancer and 
ulcerative colitis. Let us assume that Dr. X is finishing his gastroenterology 
fellowship in City Y. While in city Y, Dr. X has worked closely with the emi
nent Dr. Z, a world-renown authority on ulcerative colitis. Now, the new medi
cal school in State B is recruiting a gastroenterologist and is especially 
anxious to have one interested .in ulcerative colitis and so Dr. X moves to B. 
He begins seeing colitis referrals from all over 8 and within 10 years has seen 
300 cases. At this point, he decides to publish his experience and notes that 9 
of his 300 cases of ulcerative colitis had developed cancer in the last 10 years 
and he reports an "incidence" of cancer of 3% {9/300). This might, on face 
value, indicate that cancer is quite uncommon in ulcerative colitis. Obviously, 
there are many problems with Dr. X's study. 

First, his study population has no controls and is also not likely to be 
represent at ive of all cases of ulcerative colitis in B. He probably attracted 
more complicated, bizarre, and wealthy patients than would be reprEsentative of 
the overall colitis population (referral bias). Second, his study did not take 
into account (a) that some of his 300 patients may have moved to another city or 
state for medical care (and may have developed cancer elsewhere); (b) that some 
of his patients had required proctocolectomy because of medically-unresponsive 
disease (removing these patients from cancer risk because their colon is out); 
(c) that patients had had variable duratio ns of disease prior to seeing Dr. X; 
and (d) that a 10-year follow-up period is relatively short. The only way to 
prevent these shortcomings is to study a representative population using well 
accepted criteria for the disease {preferably with a control group) and to apply 
actuarial (life-table) methods for calculating cancer risk. These methods take 
into account duration of disease, variable follow-up, end-points (death, cancer, 
colectomy, emigration) and are a powerful statistical tool. Such a study can be 
done retrospectively or prospectively (growing old with the patients). The 
former is easier, the latter is more desirable. 

A classical controlled study of the natural history of ulcerative colitis 
was carried out by Nefzger and Acheson. They carefully traced 525 male patients 
with ulcerative colitis (UC) newly diagnosed in 1944 while in the U.S. Army and 
a control group of 517 men without colitis who were matched for age and Army 
rank . Patients were fa 11 owed unt i 1 1960 for death or cancer development. 
During this 16 year period, · twice as many patients with UC died compared to the 
control group (P <0.001). Causes of death were as follows (Table 4): 

TABLE 4. CAUSE OF DEATH IN U.S. ARMY STUDY {1944-1960 ) 

UC Group Control Group 
(N=525) (N=517) 

Ulcerative Colitis 15 0 
Cancer 23 5 

Colon or Recta 1 Cancer 17 0 
Other Cancer 6 5 

Other Causes 18 21 

TOTAL DEATHS 56 26 
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Thus, 17 of 525 (3.4%) patients died of cancer of the colon and rectum compared 
to none in the control group. The average age at which colon cancer developed 
was 36 years (range, 23-49 years). The number of years of symptomatic UC prior 
to developing cancer were: 6-10 years, 4 patients; 11-15 years, 7 patients; 
16-20 years, 1 patient; and 21-25 years, 5 patients. Unfortunately, patients 
were not divided into colitis sub-types. 

In the study by Nefzger and Acheson, one patient with colitis died of cancer 
of the bilary tree. More recent studies by Prior et al have confirmed that 
patients with ulcerative colitis have an increased risk of developing hepatobi
lary cancer (observed to expected ratio, ??:1), rectal cancer (11:1) and colon 
cancer ( 11:1), but they do not have an increased risk of developing other types 
of cancer. This study also found evidence that men with colitis get fewer than 
expected cases of lung cancer for unclear reasons. 

As mentioned earlier, the actuarial method is the most powerful and relevant 
tool for determining cancer risk. The first application of this technique to 
cancer in ulcerative colitis was by Oevroede and his associates. They studied 
396 children ( < 14 years of age) with ulcerative co 1 it is who were referred to 
the Mayo Clinic. Obviously, this is an unrepresentative population sample 
because the Mayo Clinic is a tertiary referral center. Nevertheless, the study 
is quite interesting. Children were followed for up to 43 years. Patients were 
not included in the study if they had (a) a norma 1 proctoscopy on in it i a 1 
examination; (b) skip areas on barium enema at any time during follow-up 
(suggesting Crohn's disease); (c) an abnormal terminal ileum on barium enema; or 
(d) other features compatible with granulomatous colitis. Two major endpoints 
- surv iva 1 and the development of cancer - were recorded and sever a 1 factors 
which might influence outcomes were analyzed (sex, age at onset of symptoms, and 
extent of disease at time of diagnosis). Results are summarized in Figure 5, 
wi th survival probability on the left and cancer probabli lity on the right. 
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FIGURE 5. Probability of surv iva 1 (left) and cancer (right) in children with 
ulce-t- ative colitis. From Devroede et al., 1971. 
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As indicated on the left side of Figure 5 (panel A), survival of children 
with ulcerative colitis was significantly shortened compared to a control group 
(labelled "1950 life table from age 8"). Survival was not significantly 
affected by sex or age at onset of colitis (panel B) but survival was affected 
by extent of disease at time of diagnosis. Patients with involvement of the 
rectum only (ulcerative proctitis) had a better survival than those with more 
extensive disease (panel C). Note, however, that the group with ulcerative 
proctitis comprised only 16% {62/396) of the patients, whereas 77% {303/396) had 
pancolitis at the time of diagnosis. 

The right side of figure 5 indicates that males and females had similar pro
babilities for developing cancer (A). Age at onset seemed to be a factor, 
children with onset of colitis between ages 5 and 9 having a greater risk of 
cancer than older and younger children (B). Not all studies have confirmed that 
age of onset is an independent risk factor for cancer apart from duration of 
disease. There was a marked difference in the cumulative probability of cancer 
when patients were grouped by extent of disease at diagnosis (C). Children with 
pancolitis (the majority) had a minimal risk of cancer up to 10 years of disease 
(3%), but thereafter this risk increased sharply (20% per decade or 2% per year) 
so that by 30 years (i.e. age 40 or so) approximately half of these patients had 
developed carcinoma. Patients with left-sided colitis and ulcerative proctitis 
had a lower risk of developing cancer and it tended to occur later. However, 
these patients were not immune to development of cancer. Only 49% of patients 
with cancer survived one year and 24% survived 5 years. The ages at which 
cancer developed are shown in Figure 6. 
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FIGURE6. FromG .. J. Devroedeet al., NEJM285:17, 1971. 
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In contrast to the Mayo Clinic study by Devroede which followed only 
children with ulcerative colitis, a study by Greenstein et al from the Mt. Sinai 
School of Medicine evaluated cancer risk in children and adults with pancolitis 
or left-sided colitis as a function of duration of disease (Table 5). 

TABLE 5. PERCENTAGE OF PATIENTS DEVELOPING CANCER AS A FUNCTION 
OF DURATION OF COLITIS 

Duration Left-sided 
of Colitis Pan co 1 it is 

Co lit is (yr) (N=l09) {N=l58) 

0-9 0 0.6 
10-19 0 12.1 
20-29 5.5 23.0 
) 30 44.4 60.0 

Patients with left-sided colitis were free of cancer for 20 years. but 4/9 
patients followed for more than 30 years developed cancer (44.4%). Patients 
with pancolitis were virtually free of cancer with duration of colitis less than 
10 years. after which cancer incidence increased at a rate of at least 10% per 
decade (1% per year). Six of 10 patients with pancolitis followed for more than 
30 years developed cancer (60%). 

Butt et al reviewed three European studies of patients with pancolitis and 
expressed data as percentage risk of cancer per year (Table 6). 

TABLE 6. RISK OF COLONIC CANCER IN PANCOLITIS 
AS A FUNCTION OF DURATION OF DISEASE 

Duration of Colitis {yrs) Annual Percentage Risk of Cancer 

<10 
10-19 

>20 

0.2% 
1.4% 
2.8% 

(from Butt JH, et al. Med. Clin. N. Amer. 64:1203-1220, 1980) 

These figures are similar to those of Greenstein et al (Table 5). One study 
from the University of Minnesota by Dennis has suggested that, after 10 years of 
disease, the risk of cancer development is as high as 4.1% per year. Because 
most series are from referral centers, it is difficult to know the true cancer 
risk for the avera 11 population. A Table indicating risk of cancer at any age 
as a function of age at onset of colitis is provided below (Table 7). This 
table applies to pancolitis and is only a guideline for calculating risk. 
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TABLE 7. CANCER RI SK AT DIFFERENT AGES IN PANCOLITIS AS A FUNCTION 
OF AGE AT ONSET (from data of Devroede, Greenstein, and Butt ) 

Percent Cumulative Cancer Risk b:t Age ( :tr) 

at Onset L:trs) 15 25 35 45 55 65 75 
5 -2- 20 40 60 80 TOO 100 

10 0 12 32 52 72 92 100 
15 2 20 40 60 80 100 
20 0 12 32 52 72 92 
25 <1 10 20 40 60 
30 6 16 36 46 
35 <1 10 20 40 
40 6 16 36 
45 <1 10 20 
50 6 16 
55 <1 10 
60 6 
65 <1 
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Some studies, such as the one by MacDougall, have not found an increased 
risk of cancer in left-sided colitis or ulcerative proctitis, although the 
follow-up period of 1-16 years may have been too short (cancers in this setting 
often appear much later). Cancer-free survival with left-sided colitis and uni
versal colitis (pancolitis) in Greenstein's study are shown in Figure 7. 
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FIGURE 7. Fr om GrePnst ein, et al., 1979. 
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Recently, Greenstein et al calculated relative risk ratios (observed divided 
by expected) for cancer in inflammatory bowel disease. The results are shown in 
Table B. 

Inflammatory 
Bowel Disease 

ULCERATIVE COLITIS 

Pancolitis 
Left-Sided Colitis 

CROHN'S DISEASE 

Colitis 
or Ileocolit i s 

Ileitis 
or Ileoco 1 it is 

Ileitis 
without Col it is 

TABLE B. 

Cancer Type 

Colon 
Colon 

Colon 

Sma 11 Bowel 

Sma 11 Bowel 

Relative Risk 

26.5 to 
B.6 to 

6.9 to 

B5.B to 

114.5 to 

Extra-intestinal cancers occurred with an expected frequency in patients with 
inflammatory bowel disease. Note that patients with Crohn 's colitis or ileoco
litis also appear to have an increased r i sk of colon carcinoma and that patients 
with Crohn's disease involving the ileum have approximately a 100-fold greater 
risk of developing small bowel carcinoma than the general population. However, 
because small bowel carcinoma is so rare, even with a 100- fold increased risk 
very few patients with Crohn's disease develop small bowel carcinoma. 

As already stated, the two· major factors which determine cancer risk in 
ulcerative colitis are duration of disease and extent of disease. It is impor
tant to recognize that it is sometimes difficult for a-patient to date when the 
disease began. It is easier for them to remember when it was diagnosed or when 
they were first hospitalized. When calculating cancer risk, most investigators 
use the date of onset of symptoms rather than the date of diagnosis. Also, 
extent of disease may change during the course of the illness. For example, 
Watts et al in Leeds, England found that disease which initally involved only 
the rectum often ( 20% of the time) spread to the more proxima 1 colon during 
relapses, whereas the reverse (pancolitis on first attack, less extensive coli
tis on subsequent attacks was uncommon (3%). Although ulcerative proctitis may 
spread to a more extensive colitis somewhat less often in the U.S.A. (5-10%), 
this point should be remembered and risk should probably be calculated based 
upon extent of disease at~ time during the patient's course • 
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Other than duration and extent of disease, other factors have been looked at 
as possible modulators of cancer risk. As already stated, some studies do not 
find ~at onset an independent r isk factor •t~hereas others do. Children tend 
to have more extensive disease when they initially present and they are also 
followed longer. For these reasons the cumulative risk is greater in children. 

Clinical severity of disease does not appear to be a strong risk factor.+ In 
fact, patients with especially severe clinical manifestations are more likely to 
undergo early in their course an emergency or elective proctocolectomy than are 
patients with relatively quiescent disease, thus removing the former patients 
from cancer risk. t4any patients who develop cancer hc. ve been having minimal 
problems with their colitis. One study by Ed1vards and Truelove suggests that 
the risk of cancer is greater if the initi a l attacl< of colitis was severe. 

The different types of clinical patter ns of ulcerative colitis have been 
studied with regard to risk of cancer. These patterns are summarized in Figure 8. 

ACUTE FULMINATING TYPE (SINGLE ATTACK) 

L\ 
CHRONIC RELAPSING TYPE 

CHRONIC RELAPSING TYPE . FULMINATING ONSET 

_/\/\/\. 
CHRONIC RELAPSING TYPE WITH FULMINATING RELAPSE 

CHRONIC RELAPSING TYPE MERGING INTO CONTINUOUS TYPE 

---~-----
~ 

CHRONIC CONTINUOUS TYPE WITH EXACERBATION 

FIGURE 8. Clinical Patterns in Ulcerative Colitis. (Modified from Bockus Text
book of Gastroenterology.) 

(+ The fact that disease severity is not closely related to cancer risk suggests 
that estimates of cancer risk based upon patients referred to University 
Hospitals (sicker patients) may be reasonable estimates for risk in patients 
with milder d{sease who are therefore not referred). 
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Edwards and Truelove found that the patients with the chronic continuous form of 
the disease had a higher risk of cancer than those with the chronic relapsing 
types. It is unknown to what extent medical therapy (sulfasalazine, prednisone) 
of ulcerative colitis affects cancer risk in these patients, nor is it known 
whether repeated exposure to ionising radiation (barium enemas) used to follow 
these patients plays any role in cancer development. 
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Possible Carcinogen ic Mechanisms in Ul cerative Colitis 

Increased Ep i the 1 i a 1 Turnover. Under norma 1 conditions there are three 
zones in the colonic crypts: a .deep proliferative cell zone, a transitional 
cell zone in which cells differenti ate and cease proliferating, and a super
ficial mature cell zone near the luminal sur face. The normaj turnover t ime from 
base to surface is approximately 90 hr (3.8 days). Using a H-thymidine double
labe 1 ing technique followed by au tor ad iography, the turnover time in patients 
with active ulcerative colitis was found to be reduced to 34 hr (P < 0.01) and 
there was an expansion of the pro 1 iferat i ve zone toward the upper part of the 
crypts. 

A recent study by Serafini et al at St. Mark's Hospital showed that ulcera
tive co l itis patients in clinical and histological remission had an abnormal 
proliferative pattern similar to that described for patients with active 
colitis. Histological remission was defined as no crypt abscesses, no 
intraepithelial neutrophils, no increase in neutrophils in the lamina propria, a 
well-developed goblet cell population and no evidence of dysplasia or epithelial 
regeneration. The ir results are summaried in Table 9. 

TABLE 9. PATTERN OF EPITHELIAL CELL PROLIFERATION (from Serafini et al) 

3H-Thymidine Labelled Cells per Cr.z::pt Ratio 

Lower 2/3 Upper l/3 Lower I Upper 

Contra 1 ( N=7) 6.6 1.5 4.2 
Colitis in Remission 3.8 3.2 1.2 
(N=l8) 
Active Colitis (N=8) 4.5 3.0 1.5 

Even patients in remi ssion with a shor t history of colitis had an abnormal pro
liferative pattern. Similar abnormal patterns of epithelial cell proliferation 
in the colon have been described in colonic polyposis, during colonic mucosal 
regeneration following radiotherapy, and during treatment of mice with the car
cinogen dimethylhydrazine. The authors concluded that this abnormal prolifera
tive pattern redis oses to neoplastic development (perhaps in the presence of a 
luminal carcinogen but is not a sign per se of neoplasia. 

Abnorma 1 Bi ochemi ca 1 Regulation of DNA S.z::nthes is. The abnorma 1 pattern of 
3H-thymidine uptake just described suggests that factors which regulate DNA 
synthesis may be altered in ulcerative colitis. To study this, Alpers et al 
have organ cultured mucosal explants from ulcerative colitis patients who were 
in clinical remission and from non-colitis controls . They found that, under 
normal circumstances, phosphodiesterase inhibitors such as theophylline or papa
verine inhibited the uptake of 3H-thymidine by colonic mucosa. This inhibition 
is presumably mediated by cyclic AMP generation. For example, 5 mM theophylline 
reduced thymidine incorporation by the normal colonic mucosa · to 72% of the 
control incorporation rate. The effect of 5 mM theophylline on thymidine incor
poration in mucosa from ulcerative colitis patients (left-sided and pancol itis) 
is shown in Table 10 as a function of disease duration. Similar results were 
obtained using~apaverine. 
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TABLE 10. EFFECT OF 5 mM THEOPHYLLINE ON 3H-THYMIDINE 

INCORPORATION OF t~UCOSAL EXPLANTS 

GROUP NtJ.1BER INCORPORATION AT 20 HR (% CONTROL) 

Normal 18 72 + 4 
Left colitis of 
short duration 5 70 + 4 
( < 10 yrs) 
Pancolitis of short 8 69 + 3 
duration (< 10 yrs) 
Left colitis of long 5 97 + 3 
duration (> 10 yrs) 
Pancolitis of long 8 95 + 5 
duration (> 10 yrs) 
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In patients with a short disease duration (groups 2 and 3) , DNA synthesis 
was inhibited normally by theophylline. On the othe r hand, none of the patients 
with disease of long (> 10 yrs) duration suppressed DNA synthesis with 
theophylline or paoaverine (groups 4 and 5). Three patients with ulcerative 
colitis of long duration and precancer histologically were also studied. None 
showed suppression of DNA synthesis (thymidine uptake) with phosphodiesterase 
inhibitors. Thus, independent studies have shown that DNA synthesis is regu
lated in an abnormal fashion in ulcerative colitis patients in remission. The 
relationship between these abnormalities in DNA synthesis and malignant dege 
neration is uncertain. 

Chronic Inflammation. The increased risk of colonic cancer in ulcerative 
colitis (and Crohn's) is not unique to these disorders. For example, colonic 
schistosomiasis (a disease very prevalent in China) is associated with a 
markedly increased risk of carcinoma. Ulcers occur in this disease as a result 
of ova deposition in the colonic mucosa. Several features of co lon cancer i n 
sch is tosomiasi s (association with pancolitis of greater than 10 years duration, 
multicentricity, early age at onset of cancer) resemble those of ulcerative 
colitis. Because hematochezia is uncommon in ordinar.v schistosomi asis, this 
symptom should alert the physician to the presence of colon cancer in 
schistosomiasis. 

It has also been suggested by Camacho that chronic amebiasis involving the 
cecum (amebic granuloma or ameboma) predisposes to carcinoma of the cecum. 
Thus, it is possible that chronic, indolent infection or inflammation in the 
coion, regardless of etiology, predisposes to malignancy. 

Role of Bile Acids and Cholesterol Metabolites. It has been suggested that 
colonic bacteria are capable of producing carcinogens from dietary animal fats 
including cholesterol or from bile acids . 
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Accordingly, fecal concentrations of cholesterol and microbial metabolites of 
cholesterol (coprostanol, cholestane - 36, Sa, 66-triol) and of bile acids have 
been measured and found to abnormal in ordinary colon cancer patients and in 
patients with familial polyposis coli, most of whom develop cancer (see Reddy, 
1976). 

More recently, Reddy et al have reported quantitation of fecal excretion of 
cholesterol (and its metabolites) and bile acids in Caucasian patients with 
ulcerative colitis as well as in healthy relatives of these patients, in 
patients with other digestive diseases (Crohn's, irritable colon, diverticular 
disease, rectal ulcer), and in healthy controls. They found normal bile acid 
excretion but increased excretion of cholesterol and its metabo.lites in colitis 
patients (only values for cholesterol and the bacterial metabolite, coprostanol, 
are shown in Table 11). 

TABLE 11. FECAL EXCRETION OF CHOLESTEROL AND ITS METABOLITE 
COPROSTANOL (mg/g DRY FECES) 

UC (N=lS) 
Relatives (N=lS) 
Other GI Diseases 

(N=lS) 
Healthy Controls 

(N=40) 

CHOLESTEROL 

12.S* 
2.9 
3.3 

3.2 

(from Reddy, B.S., et al.) 

COPROSTANOL 

26.6* 
13.8 
11.9 

12.9 

Both cholesterol and coprostanol, neutral sterols of animal or1g1n, were signi
ficantly (*) elevated in patients with ulcerative colitis (UC) compared to all 
other groups. Another metabolite of cholesterol, cholestane - 38, Sa, 68-triol, 
was also increased in UC. Also, the ratio of cholesterol to its metabolites was 
higher in UC than in the other groups~inding also seen in familial polyposis 
coli. Levels of S-sitosterol and campesterol (plant-derived sterols) were nor
mal in UC patients. The authors have speculated that there may be interactions 
between bacterial metabolites of cholesterol and colonic epithelial cells which 
result in carcinoma. They have suggested that an epoxide of cholesterol, a pre
cursor of cholestane - 38, Sa, 68-triol -may be the carcinogen. Additional work 
in this exciting area is needed. 
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Clinical Features of Carcinoma in Ulcerative Colitis 

Siqns and Symptoms. Unfortunately, as demonstrated in Case Report 1, the 
symptoms of colonic carcinoma closely resemble those of ulcerative colitis. 
Thus, diagnosis is often delayed considerably. Symptoms of ulcerative colitis 
patients admitted to the hospital with or without cancer are shown in Table 12. 

Diarrhea 
Bleeding 
Abdominal Pain 
Toxemia 
Intestinal Obstruction 
Abdominal Mass 
Abdominal Tenderness 

TABLE 12. 

With Cancer (N=30} 

100% 
100% 

67% 
43% 
43% 
30% 
30% 

(from Greenstein AJ, et al.) 

Without Cancer (N=237} 

96% 
95% 
78% 
56% 

7% 
3% 

41% 

Only intestinal obstruction and abdominal mass occurred significantly more often 
in those with cancer than in those without cancer. 

Age at Onset of Cancer. The average age of onset of colon cancer in colitis 
is 35 to 40 years whereas in idiopathic colon cancer the average age of onset in 
approximately 60 years. 
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Location and Number of Cancers. Cancers of the colon in the non-co 1 it is 
population are most common in the rectum and sigmoid colon. On the other hand, 
numerous studies have shown that pat i ents with ulcerative colitis who develop 
colonic cancer have a- more even distribution of carcinomas throughout the colon. 
In one study, the distribution of colon cancer in age-matched patient s with and 
without ulcerative colitis in Sweden were compared by Hulten et al. (Figure 9). 
In idiopathic colon carcinoma (open circles) the majority of cancers were in the 
rectosigmoid (14 of 22), with lesser numbers in the right colon (6 of 22) and 
transverse colon (2/22). The distribution was more uniform in ulcerative coli
tis-associated carcinoma (closed circles). 

FIGURE 9. " ~istribution of colon cancer in age-matched patients with idiopathic 
colon cancer (0) and patients with colitis-associated colon cancer (t). 
Distribution of cancers is more uniform in colitis-associated cancers. From 
Hulten, et al. 
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One implication of this study is that the proctoscope will fail to reach the 
site of cancer in the majority of ulcerative colitis patients. 

Cancers may be multiple in location at the time of presentation. Although 
in ordinary colon carcinoma, approximately 2.5% of patients will have more than 
one cancer (synchronous lesions), this figure is much higher in ulcerative 
colitis. Riddell and Morson found that 18 of 73 colitis patients with cancer 
had multiple cancers (25%). The numbers of separate cancers in these 18 
patients are shown in Figure 10. Bargen a 1 so found mu 1 tip 1 e cancers in 43 of 
178 patients with colon cancer and colitis (24%). Cases have been described in 
which the entire colon contained carcinoma. The relationship between cancer and 
colonic precancer ("dysplasia") will be discussed subsequently. 

ULCERATIVE COLITIS AND MULTIPLE COLONIC CANCERS 

NUMBER 

II II 
2 3 4 5 6 7 8 

NUMBER OF CANCERS 

FIGURE 10. From Riddell ann Morson. 
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Clinical Pathology of Cancers. Although the majority of cancers which occur 
in the colon of patients with ulcerative colitis are ordinary adenocarcinomas, 
other types of cancer have also been reported. These include the mucinous 
variety of adenocarcinoma (Case Report 1), lymphoma (of the non-Hodgkins and 
Hodgkins type), squamous cell carcinoma, and mixed adenosquamous carcinoma 
(adenoacanthoma). A patient with squamous cell carcinoma in the sigmoid colon 
complicating long-standing ulcerative colitis will be discussed subsequently 
(Case Report 2). Carcinomas in ulcerative colitis are often flat and diffusely 
infiltrative without sharp edges (making them difficult to see on x-ray or 
endoscopy), in contrast to the usual annular or polypoid colonic cancer in 
patients wi thout colitis. In some cases, cancers in colitis cannot be seen 
grossly by the surgical pathologist and only microscopic sections reveal the 
cancer. 

In general, per haps because carcinomas in ulcerative colitis are more dif 
ficult to recognize clinically, radiologically, and endoscopically, they tend to 
present at a more advanced Dukes' stage and at a more undifferentiated histolo
gic grade than ordinary colonic cancers. This may account for the poor survival 
of these patients, but other factors may also be involved (see below). Recent 
studies which have screened patients at risk periodically using bi opsies of the 
rectum and colon to look for precancerous changes (dysplasia) or early car
cinomas may be detecting cancers at an earlier stage. 

There is no relationship between inflanmatory pseudopolyps and cancer. In 
one study by Bargen, 114 of 178 patients with colitis and colon cancer had no 
pseudopolyps. The relation between adenomatous polyps and colon cancer in coli
tis will be discussed subsequent ly. 

Survival. Most studies have compared the survival of patients with colon 
cancer and ulcerative colitis to the survival of patients with ordinary colon 
cancer. Some of these studies have found that colitis-cancer patients had a 
shorter survival than non-colitis cancer patients and other studies have found 
similar 5-year survivals in the two groups. However, even if the survival rates 
are approximately the same, this is especially alarming in ulcerative colitis 
because the average age at cancer diagnosis is so young. 

Because colitis-cancer patients and ordinary cancer patients are so dif
fer ent in age, it is important to evaluate age as a factor which could affect 
survival in colon cancer. To do this, Hulten and his associates compared sur
vival from colon cancer in 25 patients (15 male, 10 female) with colitis and 
cancer (mean age 29 years; range, 19-39 years) and in 22 young patients ( 15 
rna le, 7 female) with ordinary colon cancer (mean age 29.5 years; range 10-40 
years). The five-year survival rates were low in both groups : 3/25 ( 12%) in 
colitis-associated cancer and 5/22 (23%) in ordinary cancer, an insignificant 
difference. Thus, colon cancer in younger people may have an especially viru
lent course, since the 5-year survival in most series of older patients is 
approximately 50%. 
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DIAGNOSIS OF COLONIC CANCER AND PRECANCER IN ULCERATIVE COLITIS 

It would be ideal to diagnosis the presence of ca rcinoma in a col itis 
patient on the exact day that cancer developed. The approach to such a hypothe
tical pat ient would be to immediately perform a proc tocolectomy. This operat ion 
would remove the cancer and any other synchronous cancers and would prevent 
additional cancers from developing. Because diagnostic tech nique s have not yet 
reached this level of perfection, we must either diagnosis cancer some time 
after it has developed or attempt to diagnosis cancer before it ~,; ll deve 1 op, 
perhaps at a precancer stage . Intuitively, these approaches have certain 
disadvantages . Diaqnosis of cancer too long after it develops may be t oo late. 
On the other hand, a di agnosis of "precancer" ma_v lead to proctocolectomy and 
ileostomy in patients 1vho never wi 11 develop cancer, unless precancer a lways 
becomes cancer. We will discuss diagnosis of established cancer and diagnosis 
of precancer i n ulcerative colit is separately . 

Diagnosis of Cancer 

Radiology (Barium Enema). Diagnosis of carcinoma of the colon by barium 
enema is more difficult than in patients without co litis. At the Mayo Clinic, 
only 29 of 49 patients thought to have carcinoma radiologically actually had 
carcinoma (20 of 49 false positives). On the other hand, in patients with the 
scirrhous, infiltr ating, linitis - plastica type 'of cancer, the diagnosis may 
not be suspected radiologically (false negatives). Besides sci rrhous 
carcinomas, other types of cancers described radiologically in colitis patients 
are constz icting, annular, sessile, and polypoid. The constricting type, 1vhich 
can be several inches long, is the commonest. 



f 
f 

i 

27 

In one study of 30 colonic cancers (occurring in 23 patients with ulcerative 
colitis studied at the University of Chicago), a lesion was identified radiolo
gically in 21 instances (70%), but the lesion was felt by the radiologist to be 
carcinoma in only 12 of 30 (40%). It was especially corrmon for the radiologist 
to miss a cancer in the rectum or sigmoid colon. 

Part of the problem related to radiological interpretation of cancer in 
colitis revolves around controversy over strictures. Some investigators believe 
that benign strictures occur not uncorrmonly in patients with ulcerative colitis, 
especially early in the course and fo 11 owing a severe attack. There is 
controversy whether benign strictures are due to mural fibrosis or to smooth 
muscular spasm without fibrosis. Other workers believe that benign stricture 
formation in ulcerative colitis is very unusual and that such a stricture should 
suggest either carcinoma or Crohn's (granulomatous) colitis. 

Proctoscopy. Because the majority of colonic cancers in ulcerative colitis 
are beyond the reach of the proctoscope, proctoscopy is an inefficient way of 
detecting cancer. The only except ion to this statement is the patient who has 
already undergone sub tot a 1 colectomy and i 1 eoproctostomy, an operation sti 11 
corrmonly performed for ulcerative colitis in some countries. In this situation, 
it is reasonable to fo 11ow patients for the development of recta 1 cancer by 
proctoscopy. In one study by MacDouga 11, 237 such patients were followed for 
1-16 years after colectomy and ileoproctostomy using proctoscopy and 5 developed 
rectal cancer (observed to expected ratio, 67:1), indicating that these patients 
are at increased risk. 

Colonoscopy. It is possible to examine the entire colon with the 
colonoscope. There is surprisingly little literature on the role of colonoscopy 

. in diagnosis of cancer in ulcerative colitis. The endoscopist is faced with 
the same problem as the radiologist. The colon is often diffusely abnormal. In 
addition, 10-20% of patients with ulcerative colitis have inflammatory 
pseudopolyps, especially in the transverse and descending colon. Moreover, can
cers in colitis do not always look like ordinary cancers in the colon - they may 
be flat and scirrhous and blend in with the inflammed mucosa rather than appear 
as a polypoid or ulcerated mass adjacent to normal mucosa. Cancers in colitis 
can be easily missed by colonoscopy. Thus, the usefulness of colonoscopy and 
proctoscopy may be mainly to obtain histological specimens for the diagnosis of 
pre-cancer (see below). 

Colonic Lavage for Cytology. There is very little experience with this 
technique so that the number of false positive and false negative cytologies 
cannot be stated. An expert cytopathologist is needed (see Katz et al). 

Carcinoembryonic Antigen (CEA). Patients with colonic cancer often have 
elevated levels of CEA in their serum. Thus, the use of CEA to diagnosis cancer 
in ulcerative colitis, possibly at an early stage, has been evaluated. Unfor
tunately, up to 30% of patients with inflammatory bowel disease (ulcerative 
colitis or Crohn's disease) but without cancer have elevated CEA levels (> 2.5 
ng/ml). CEA is especially likely to be elevated during active disease and may 
return to normal ·during remission. One report suggested that a preliminary ex
traction'of serum with perchloric acid prior to CEA assay eliminated false posi-

1---.-.~-~~-;..~--~· ----. _____ ___,_ ~---- ·----- ··---~- -,- --.. -- ~ ----~ 4 ~ ,.. ~ -:--....-~....----- -. -- .... ---~--~!=---·- .. _.,.._. 

-,;· 

. . ~·-



l 
r 

' '-

28 

tive CEA elevations but did not lead to false negatives. However, only 2 
patients with colitis and cancer were included in this report. In one report, 
colonic tissue was reported to stain positively for CEA in patients with colon 
carcinoma or precancer (dysplasia) but not in patients with reactive colonic 
dysplasia secondary to inflammation (reactive hyperplasia). 
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Diagnosis of Precancer (Dysplasia) 

Because it is so difficult to diagnosis cancer at an early stage in ulcera
tive colitis, attention has been turned to the possibility of detecting a group 
of patients with colonic precancer i.e. patients who have a high probability of 
developing cancer and who therefore, once identified, might be candidates for 
elective proctocolectomy as either prophylaxis for cancer or treatment of small, 
early, clinically-unrecognized cancers. Ideally, a group of patients who are 
high risk (extensive disease of long duration) would be screened periodically 
for pre-cancerous changes in the colon which, if present, would select them for 
colonic extirpation. The fo 11 owing modalities for precancer detection have 
been employed: rectal biopsy, colonoscopy with blind and directed colonic biopsy, 
double-contrast radiology, and lactic dehydrogenase (LDH) isoenzyme analysis of 
colonic tissue. Each will be reviewed. 

Rectal Biopsy. In 1967, Morson and Pang, working in St. Mark's Hospital of 
London, published an extremely important and controversial study of the 
precancer-cancer relationship in ulcerative colitis. They defined precancer 
(dysplasia) based upon histologic appearances of rectal mucosa as follows: (a) 
goblet cells and mucus secretion are reduced; (b) nuclei of the epithelial 
cells, rather than beinq lined up in parallel (polarity) at the base of the 
cell, lose polarity and become stratified; (c) nuclei are also enlarged, 
hyperchromatic, variable in size, and have prominent nucleoli and course 
chromatin; (d) glands (crypts) lose their parallelism and begin to branch, bud 
laterally, invaginate into the submucosa, or grow vertically (toward the lumen) 
in a villous pattern. The amount of inflanmation in the lamina propria is 
highly variable and it may be absent. It is important to emphasize that severe 
inflanmation can lead to reactive epithelial changes very similar to those 
described as precancer (dysplasia). Thus, the diagnosis of precancer or dyspla
sia should be made with caution or not at all in area with marked inflanmation 
(especially acute inflanmation). Morson and Pang found two types of precan
cerous mucosa: a flat mucosa (more common) and a sessile-polypoid mucosal sur
face visible to the naked eye (less common). 

Some workers prefer to grade precancer as borderline, mild, moderate and 
severe (Figure 11). 

•• - •• •"'t • • . ' 
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FIGURE 11. A. Mild dysplasia. B. Moderate dysplasia. C. Severe dysplasia. 
D. Borderline (very mild) changes. From Blackstone et al . 

Some pathologists use the term precancer and carcinoma ~situ synonomously and 
others do not. The terminology is still evolving in this field and there is not 
yet a universal agreement on nomenclature. (This makes the literature somewhat 
confusing but does not detract from the importance of the subject .) 

The findings in Morson and Pang's study can be summarized as follows: 

1. They studied retrospectively resected colon specimens from 23 patients 
with colitis and colon cancer and found precancer changes elsewhere in the colon 
(especially left colon and rectum) in all 23 . However, they mention in their 
discussion one patient who had colonic cancer without dysplasia in the resected 
specimen. 
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2. Of 172 colectomy specimens from patients with ulcerative colitis but no 
cancer studied retrospectively, _ 12 had precancerous changes in the colon, and 
all 12 had had pancolitis (12 of 134 with pancolitis had precancer without 
cancer, or 9%). 

3. Of 148 consecutive rectal biopsies studied retrospectively, 16 (ll%) had 
precancer. None of those 16 patients, all of whom eventually had a colectomy, 
had cancer. 

4. A semi-prospective study was carried out in a subgroup of patients with 
pan col it is of greater than 8 years duration who underwent rectal biopsy. Nine 
patients were found to have precancer on biopsy of the rectum (7, flat type, 2 
polypoid type). All 9 of these patients underwent surgery (in some cases only 
because of the precancer findings and in other cases for other reasons) and 5 
were found to have cancer in the resected colon (l rectal, 2 sigmoid, 2 
descending colon). The other four patients had dysplasia confirmed in the 
resected specimen but no cancer. Thus, precancer in the rectum "predicted" the 
presence of cancer in the rectosigmoid or left colon in 5 of 9 patients. 

To summarize the findings of Morson and Pang, almost all patients with 
cancer and ulcerative colitis had dysplasia; 10% of patients with ulcerative 
colitis had dysplasia without cancer at the time they were studied or operated 
upon; more than 50% of patients with pancolitis of long duration and rectal 
dysplasia had cancer. ---

Following the paper by Morson and Pang, many laboratories throughout the 
world began studying this question. In 1972, Evans and Pollack reported that 
none of 4 patients who had ulcerative colitis and carcinoma of the right or 
transverse colon had dysplasia in the rectum on the resected specimen or on a 
subsequent rectal biopsy. This raised the possibility that the histology of the 
rectal mucosa may not always reflect the presence of pre-malignancy or 
malignancy in the remainder of the colon. 

In 1974, Myrvold in Sweden reported results of preoperative rectal biopsy 
(3-4 biopsies taken) in comparison with findings in the subsequent colectomy 
spe"cimen. Forty-six patients with extensive colitis about to undergo elective 
proctocolectomy were studied. Their results are summarized in Table 13. 

" ' TABLE 13. 
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Preoperative Rectal Colectomy Specimen 
Biopsy Precancer Cancer 

No Precancer {N=40) 
Precancer (N=6) 
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Several points about this study merit mentioning: (l) Precancer, when present on 
pre-operative rectal biopsies, was often seen in only l or 2 of the 4 biopsies, 
indicating potential sampling errors if only l or 2 biopsies are taken; (2) pre
cancer in the colectomy specimens was often very patchy in distribution and 
often spared the rectum; (3) none of the 4 cancers were diagnosed clinica l ly or 
by bari urn enema and two of these patients had had co 1 it is less than 10 years. 
This study confirms that a rectal biopsy may miss the presence of colonic 
dysplasia, but that rectal dysplasia, when present, was often associated with 
colon cancer. This series has now been ex tended to 110 patients (Kewenter et 
al) with similar results. A cumulative risk of precancer and cancer as a func
tion of di sease duration for this selected group of patients has been ca lculate0 
(Fi gur e 12). 

CUMULATIVE 
INCIDENCE IN 
PANCOLITIS 

(%) 

PRE CANCER~ 

,,' 

,,,'' 

,, 
,,' ,, 

,/~CANCER 
,,' 

--5-·~----1~5------2~5--

DURATION OF COLITIS 
(YEARS) 

---- ------------ ---- - - ------- -- ---- ---

FIGURE 12. Cumulative incidence of precancer and cancer as a function of dur a
t i on of colitis in patients with pancolitis (from Kewenter et al). 

Other authorities, such as Yardley, have also emphasized that precancer can 
be a patchy lesion and that the sessile, polypoid type of p~ec~ncer can be h~rd 
to distinguish grossly from carcinoma . He found that the maJOrlty of u lcer~t1ve 
colitis patients with precancer on rectal _ bi_o~sy (29/34) _has an assoc_1ated 
severe acute inflammation, raising the poss1b11lty of reactlVe hyperplas1a as 
opposed to true d~plasia. 
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In 1979, Nugent et al. published a 2-part retrospective and prospective 
study of dysplasia in ulcerative colitis. In the retrospective study of colec
tomy specimens, 18 of 23 patients with colitis-associated cancer had moderate or 
severe colonic dysplasia (78%) whereas only 6/57 patients who underwent colec
tomy and did not have cancer had dysplasia ( 11%). They then did a prospective 
colonoscopic study in which serial biopsies were taken throughout the colon and 
in the rectum of patients with pancolitis (N=36), Crohn's colitis (N=l2) and 
patients without infla11111atory bowel disease (N=l2). None of the patients 
without inflammatory bowel disease or with Crohn's colitis had dysplasia, 
whereas 8/36 patients with pancolitis had dysplasia (22%). In all 8 patients 
dysplasia involved both the colon and rectum. Of the 8 patients with dysplasia, 
6 had a colectomy and 2 had care inoma. The other 2 patients did not have 
surgery. 

Lennard-Janes, Morson et a 1. reported in 1977 on an expanded series of 
patients from St. Marks Hospital. Of 229 patients with extensive co)itis sub
jected to rectal or colonoscopic biopsy every 6 months, 33 had severe or 
moderate dysplasia at some point (14%). Seven patients with severe dysplasia 
have had colectomy and 4 had cancer, 2 had dysplasia only, and 1 had no detec
table dysplasia in the colectomy specimen. Of 5 patients with· moderate dyspla
sia who went to surgery, 1 had cancer, 2 had dysplasia, and 2 had no dysplasia. 
The other 21 patients with moderate or severe dysplasia did not have surgery 
and, of 11 who had follow-up colonoscopies, dysplasia had decreased or disap
peared in 10. Thus, in some patients dysplasia is associated with an occult 
cancer, whereas in others the dysplasia lesion may apparently regress. However, 
since dysplasia is a patchy lesion, one is never certain that an area which con
tained dysplasia was actually biopsied the second time, making the use of the 
word "regression" somewhat debatable. 

Dobbins summarized the relationship between precancer and cancer in ulcera
tive colitis and results are shown in Table 14. Data based upon colectomy 
specimens and on rectal biopsies are presented separately. 

TABLE 14. COLECTOMY SPECIMENS IN ULCERATIVE COLITIS 

PRECANCER IN COLON · NO PRECANCER IN COLON 

Colon Cancer (N=l08) 
No Colon Cancer (N=345) 

88%* 
13% 

(* only 66% had precancer in the rectum) 

RECTAL BIOPSY SPECIMENS IN ULCERATIVE COLITIS 

12% 
87% 

CANCER IN COLON NO CANCER IN COLON 

Precance~ (N=53) 32% 
< 1% No precancer (N=884) 

·' . 

".· 

(*many of these patients did not have colectomy, 
so this is a maximum figure) 

~.: . . 

68% 
99%* 
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Thus, cancer without precancer occurs but is apparently rare. On the other 
hand, precancer without cancer is quite common and, as already mentioned, may be 
a reversible lesion. Because of these data, negative rectal and colonoscopic 
biopsies are reassuring but do not totally guarantee against cancer. On the 
other hand, a positive rectal biopsy for dysplasia means that l/3 of such 
patients may have cancer (which could be at a curable stage) ~1hereas 2/3 will 
not have cancer. Of course, some of these patients may eventually develop 
cancer if their colons are left in situ. Most experts feel that the presence of 
dysplasia on a biopsy, even severe dysplasia, is not an indication per se for 
colectomy unless (1) inflammation is absent; (2) the dysplasia persists on 
repeat biopsy or occurs in more than one area of the colon; and/or (3) dysplasia 
is associated with a grossly visible (macroscopic) lesion. 

Another way to look at dysplasia (precancer) is: how should the clinician 
react to a negative biopsy report or to a positive report for dysplasia? First, 
it is important that he fami 1 iarizes himself with the nomenclature used by the 
pathologist because it is not yet standardized. The pathologist's experience 
with dysplasia in the colon is also important. The following are guidelines for 
the clinician. 

A negative rectal or colonic biopsy for dysplasia: 

1. True negative. 
2. Dysplasia present but missed with biopsy because 

lesion is patchy or spares rectum (false negative). 
3. Cancer present without dysplasia [this occurred in 

5 of 937 (0.5%) of patients reviewed by Dobbins]. 

A positive rectal or colonic biopsy for dysplasia: 

1. Might be secondar.v to acute inflammation (reactive dysplasia). 
2. Might be unassociated with cancer and possibly even resolve 

with time. 
3. Might indicate underlying cancer somewhere in colon even 

though colonoscopy and barium enema are negative. 

A patient with "mild" dysplasia who developed cancer associated with ulcerative 
colitis is presented below. The case is presented to emphasize how difficult 
decisions are in this situation and how important it is to follow a patient clo
sely when colectomy is not performed for dysplasia. 

Case Report 2 

A 25 year old women developed diarrhea and was found to have "colitis" on 
proctoscopy. Over the next several years, she began having intermittent attacks 
of diarrhea (up to 30 bowel movements per day) and abdominal cramps without rec
tal bleeding. At aqe 45, following a typical attack a barium enema showed pan
colitis and a dilated terminal ileum (backwash ileitis) and proctoscopy showed 
active inflammation. Rectal biopsy was compatible with ulcerative colitis. Her 
symptoms resp\:mded to prednisone and sulfasalazine. At age 46, a barium enema 
showed a 3-4 em stricture in the mid-descending colon. Colonoscopy could not 
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confirm the stricture, but random biopsies showed mild dysplasia in the 
descending and sigmoid colon and in the rectum with only minimal inflammation. 
She was advised to have yearly colonoscopy examinations with repeated colonic 
biopsies but because she felt well she did not return for follow-up until 3 
years later (age 49) with bloody diarrhea, weight loss and a mass palpable in 
the left lower abdomina 1 quadrant. She was found to have a bleeding, necrotic 
tumor in the sigmoid colon at co lonoscopy and biopsies revealed squamous ce 11 
carcinoma. At laparotomy the tumor had invaded through the wall of the colon 
and had metastasized to reg ion a 1 lymph nodes and the 1 i ver. The rest of the 
resected colon was compatible with ulcerative colitis. 

Colonoscopy. As already reviewed, colonoscopy or proctoscopy can be used to 
take random biopsies of flat mucosa with the goal of detecting premalignant 
changes in patients with ulcerative colitis. A similar approach has recently 
been reported by Craft in a few patients with Crohn's (granulomatous) colitis. 
Moreover, some types of precancer, the sessile-villous or polypoid type, can be 
recognized macroscopically by pathologists (and perhaps by endoscopists). 

In 1975, Teague and Read reported their results of colonoscopy in 150 
patients with ulcerative colitis. Of these patients, 48 had pancolitis (32%) 
and 54 had had disease for more than 8 years (36%). Thus, this was a relatively 
heterogenous group of patients and not weighted toward extensive or long
duration cases. Polypoid lesions were found in 32 patients (21%): inflammatory 
polyps (pseudopolyps) in 25; adenomatous polyps (probably synonomous with poly
poid dysplasia) in 4, and polypoid carcinoma in 3. The importance of adenoma
taus polyps in relation to cancer in colitis was first pointed out in 1959 by 
Dawson and Pryse~Davies. 

Another series was recently reported by Blackstone and his associate at the 
University of Chicago. They colonoscoped 112 patients with extensive colitis of 
greater than 7 years duration (high-risk group). Five to 8 blind biopsies were 
taken at colonoscopy from flat areas and any macroscopic lesions (e.g. polyp) 
were also biopsied three times. Twenty-seven patients (24%)_ had dysplasia in an 
area of flat mucosa on random biopsy (1 severe, 6 moderate, and 20 mild dyspla
sia). Only 7 of these 27 patients underwent colectomy and _l of these 7 had 
cancer (he had had moderate dysplasia). In the other 20 patients, co lonoscopy 
was repeated; dysplasia was less severe or absent in 12 and the same in 8 . 

Twelve patients in Blackstone's series (or 11%) had macroscopically-evident 
lesions at colonoscopy which on biopsy were found to contain dysplastic 
epithe 1 ium. (It is not stated, unfortunately, how often a lesion was seen and 
biopsied without dysplasia being present.) Of these 12 patients with a 
dysp lasi a-associated lesion or mass ( DALM), 5 had had an abnorma 1 barium enema 
which led to colonoscopy, 1 had had rectal bleeding which led to colonoscopy, 
and 6 were detected as part of a routine cancer surveillance study which 
included colonoscopy. Macroscopically, the lesion was either a single polypoid 
mass, a segment of colon 5 to 15 em long with a carpeting of polyps, or a 
plaque-like lesion. , Dysplasia was graded as severe (N=2), moderate (N=S), or 
mild ( N=S). Interestingly, 10 of the 12 patients had no dysplasia on recta 1 
biopsy. The outcome of the 12 patients with DALM is summarized in Table 15. 
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TABLE 15. OUTCOME OF PANCOLITIS PATIENTS WITH DYSPLASIA-ASSOCIATED LESION 
OR MASS (DALM) VISUALIZED AT CO LONOSCOPY (from Bl ackstone et al) 

NUMBER OF NIJ/>1BER WITH CANCER 
PAT! ENTS 

Single Polyp 5 5 

36 

Carpet of Polyps 5 2 (1 had 2 cancers, 1 had 3) 
Plaque 2 0 (1 refused surgery) 

TOTAL 12 - 7-

Thus, 7 of 12 patients with DALM had cancer, always in the area of the lesion or 
mass (except for one patient with a DALM in the sigmoid and 3 separate cancers 
in the sigmoid, descending colon and cecum). None of the cancers had been 
diagnosed on colonoscopic biopsy (only dysplasia). Dukes' staging of cancers in 
these 7 patients were B in 4 (extending through the muscular wall of the colon 
into the serosa or perirectal fat), C in 2 (nodal involvement) and unknown in 1. 
This study, though not truly done prospectively, suggests that patients should 
undergo colectomy if they have a macroscopic lesion at colonoscopy which is 
dysplastic on biopsy. 

It has been suggested by Butt and Morson that precancer in flat mucosa may 
be an early stage after which dysplasia associated with macroscopic change 
develops . In support of this, they reported that colon cancers found in asso
ciation with dysplastic flat mucosa are more likely to be Dukes' A (confined to 
the wall of the colon) than cancers in association with dysplastic macroscopic 
lesions (66% vs. 26%, respectively, P < 0.05) . It is important for the 
endoscopist to learn to recognize these macroscopic lesions and to biopsy them 
several times . 

Radiology . A recent report from Chicago suggested that a carefully per-
formed double-contrast barium enema examination of the colon ca'n detect 
dysplasia-associated lesions and masses. Radiologically, macroscopic dysplasia 
tended to be nodular and irregular areas with sharply angulated edges. Grossly, 
these lesions represented dysplastic plaques, nodules, or polyps. The authors 
felt they could distinguish dysplastic lesions from inflammatory polyps which 
tend to be rounded without angulated margins (pseudopolyps) or to be bulbous or 
clubbed at the end (filamentous polyps). However, radiological distinction of 
dysplasia from inflammatory polyps may be difficult and they may occur simulta
neously in the same patient. Both dysplasia and pseudopolyps tend to occur in 
patients with extensive colitis of long duration. Thus, biopsy of suspicious 
areas should be carried out. Frank and his associates felt that double-contrast 
barium enema may be more sensitive than colonoscopy in detecting dysplastic 
lesions, but additional comparative studies are necessary to justify this claim. 

LDH Isoenzyme Patterns. The pattern of LDH isoenzymes is abnormal in tis-
sues or sera frG(!l patients with colonic, bronchogenic, and uterine cancer . 
Under normal circumstances, there i s a preponderance of rapi d ly migrating isoen-
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zymes I and II over slower migrating isoenzymes IV and IV. In malignancy, there 
can be a preponderance of IV and V or of isoenzyme III. Lewis et al. reported 
that the normal ratio of LDH IV and V isoenzymes to LDH I and II isoenzymes in 
rectal mucosa was 0.79. In patients with pan-ulcerative colitis but no evidence 
of precancer or cancer the ratio was 1. 04 ( P < 0.05 vs. contro 1 s) . Even more 
striking was a group of patients with colitis and precancer on rectal biopsy. 
Their LDH ratio of IV plus V to I plus II was 2.30 (P < 0.001 vs. control or 
pancolitis without precancer). Because the precancer group also had a signifi
cantly lower than normal total LDH concentration in rectal mucosa (60 vs. 154 
IU/gram, P < 0.01), the IV~! + II ratio probably increased more as a result 
of low levels of isoenzymes I and II than elevated levels of IV and V 
isoenzymes. Additional st'udies are needed to confirm these findings. 
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WITH INFLAMMATORY BOWEL DISEASE 
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Early On (years 1-5). Many kinds of physicians treat patients with ulcerative 
colitis: pediatricians, family practitioners, internists, gastroenterologists, 
and surgeons. When the care of a patient transfers from one physician to 
another (e.g. pediatrician to internist, or, internist to gastroenterologist) 
it is important that a 11 relevant records documenting extent and duration of 
disease are transferred with the patient. 

When the physician first sees a patient with a new onset of apparent inflam
matory bowel disease, he must exclude several specific diagnoses before 
diagnosing an idiopathic condition such as ulcerative colitis or Crohn's 
disease. A list of the major disorders which figure in the differential diagno
sis are listed in Table 16 along with the type(s) of inflammatory bowel disease 
that they may mimic. 

TABLE 16. SPECIFIC CAUSES OF INFLAMMATORY BOWEL DISEASE 

I. INFECTIOUS 
Bacterial 

Salmonella (colitis, ileitis) 
Shigella (colitis) 
E. Coli, invasive types (enterocolitis) 
Camplyobacter (colitis) 
Clostridium difficile (pseudomembranous colitis) 
Staphylococcus (enterocolitis) 
Yersinia (ileitis, colitis) 
Gonorrhea (proctitis) 
Syphilis (rectal ulcer, or chancre) 
Tuberculosis (ileocecitis) 

Fungal 
Histoplasmosis (ileocecitis resembling TB) 
Actinomycosis (ileocecitis resembling TB) 

Parasitic 
.Amebiasis (cecitis, generalized colitis) 
Schistosomiasis (proctitis, colitis) 

Viral and Chlamydia] 
Herpes simplex, type 2 (proctitis) 
Lymphogranuloma venereum (LGV) (proctitis) 

II. RADIATION INJURY 
III. BOWEL ISCHEMIA (ischemic colitis) 
IV. DRUG OR TOXIN-INDUCED INJURY TO BOWEL (e.g. mercury poisoning) 

Thus, the physician confronted with a patient with new-onset inflammatory 
disease of the bowel must take a careful history including questions related to 
heavy metal ingestion, radiation exposure, foreign travel, homosexual inter
course ("gay bowel syndrome"), and antibiotic exposure (which would favor 
Clostridium difficile-induced pseudomembranous colitis or perhaps staphylococcus 
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enterocolitis). The stool should be examined for ova and parasites and cultured 
for appropriate bacterial pathogens. Special incubation conditions are 
necessary for campylobacter, yersinia, gonococcus, and tuberculosis. In some 
cases serologic testing for amebiasis, LGV or syphilis; dark field examinat ion 
of material from rectal ulcers looking for spirochetes; or a test for a cyto
pathic toxin in the stool which can be neutralized by clostridium antitoxin are 
necessary. Rectal or ileocolonic biopsies (and culture of the biopsy material) . 
may be required to establish a diagnosis of tuberculosis, yersinosis, histoplas
mosis, actinomycosis, or herpes simplex infection. 

If specific causes of inflammatory bowel disease listed in Table 16 can be 
excluded, it is likely that the patient has idiopathic inflammatory bowel 
disease -either ulcerative colitis or Crohn's disease. The anatomic distribu 
tion of the disease (Figure l) as well as clinical differences (Table l) and 
histology of mucosal biopsies will help distinguish these two. It should be 
mentioned, however, that there are patients who develop an acute, evanescent 
colitis of unknown etiology which does not recur (see Bonfils et al . ). Therefore, 
a patient should not be labelled as having nonspecific inflammatory bowel disease 
until the disease has been shown to be idiopathic and chronic (> 3 months) . 

Another •,;ord of caution is in order. When a patient with inflammatory bowel 
disease symptomatically relapses, it is usually assumed that the disease relapse 
has been triggered by emotional stress, an infection (usually upper respiratory) 
or other major change (pregnancy, surgery, etc). However, some patients relapse 
because of a superimposed intestinal infectious process that may respond to spe
cific therapy. Thus, patients with nonspecific ulcerative colitis may develop 
amebiasis, salmonellosis, or Clostridium difficile infection which would respond 
to metronidazole, trimethoprim-sulfamethoxazole, or vancomycin, respectively. 
The role of Cl. difficile in the genesis of relapses in ulcerative colitis is 
being investigated in many laboratories (see References below). 

During the early years after the diagnosis of inflammatory bowel disease the 
patient should be treated medically. Both sulfasalazine and steroids are effec
tive in ulcerative colitis and Crohn's although these medications are not always 
necessary in mild cases. In ulcerative colitis, there is evidence that sulfasa
lazine prevents recurrences (see Truelove). Neither sulfasalazine nor prednisone 
prevents relapses of Crohn's disease and these drugs should therefore be used 
only to treat acute attacks. Recommendations for medical therapy of inflam
matory bowel disease are summaried in Table 17. 

TABLE 17. MEDICAL THERAPY OF INFLAMMATORY BOWEL DISEASE* 

Acute Attack 

Very Mild 
Mild -Moderate 
Moderate-Severe 

Prevention of 
Relapses 

ULCERATIVE COLITIS 

Symptomatic (e.g. Lomotil) 
Sulfasalazine 
Prednisone+ 
Sulfasalazine 

CROHN'S 

Symptomatic 
Sulfasalazine 
Prednisone+ 
None 

(* rectal steroids are useful in patients with proctitis) 
(+ IV hydrocortisone or prednisolone may be necessary in ill, 

hospitalized patients). 
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Surgery during the early years should be reserved for patients with (1) 
acute fulminant colitis that is medically-unresponsive; (2) toxic megacolon that 
does not rapidly respond to medical therapy; (3) intestinal perforation, 
obstruction, or massive hemorrhage; {4) persistent chronic disease that does not 
respond well to medical therapy or that requires relatively high doses of syste
mic steroids chronically to prevent relapses (intractability). Approximately 
10% of patients with ulcerative colitis (and a higher percentage of patients 
with Grahn's disease) require surgery early in their course. 

Cancer as a camp 1 i cat ion of u leer at ive co 1 it is is very uncommon during the 
first 5 years of the disease. However, there is another entity in which 
patients with obstructing lesions in the colon (e.g. cancer) develop secon
darily a colitis proximal to the obstruction. The distal (non-obstructed) colcn 
is normal. This entity should not be confused with ulcerative colitis. M 
exaiJllle of proximal colitis secondary to an obstructing colon cancer is pre
sented be low. 

Case Report 3. A 46 year old man noticed the onset of abdominal pain and a 
right upper quadrant abdomina 1 mass and was admitted to the Dallas VAMC ( #453-
50-8580). Ex ami nation revealed a large ( 15x8x8 em) hard right upper quadrant 
mass separate from the liver. Barium enema showed an annular carcinoma nearly 
obstructing the hepatic flexure of the colon and a markedly dilated cecum and 
ascending colon wit~ abnormal mucosal folds on the lateral aspect of the 
ascending colon and cecum. Emergency surgery was per famed because of impending 
colonic obstruction. A large mass was found emanating from the hepatic flexure 
of the colon and a right hemicolectomy was performed. The hepatic flexure con
tained adenocarcinoma which had metastasized to the 1 i ver. The proxima 1 colon 
was edematous and contained a patchy ulcerative colitis. The distal colon was 
normal without changes of chronic ulcerative colitis. 

Comments. Colitis proximal to an obstructing carcinoma developed. The 
mechanism for the colitis is uncertain but it is probably related to mucosal 
ischemia secondary to bowel distention. 

Later On (Year 6 and Beyond). Because approximately 5% of cases of car-
cinoma complicating ulcerative colitis occur between the 6 and 10 year mark, I 
believe that surveillance for cancer should begin after the disease has been 
present for 5 or 6 years if the patient is in a high risk-group {pancolitis). 
It is important to explain to the patient the necessity for careful follow-up, 
but a presentation which is too aggressive may lead to an excessive fear of 
cancer and poor patient compliance. Some patients may decide not to return if 
they realize that a possible consequence of close follow-up is a colectomy and 
ileostomy. Other patients will be very camp 1 i ant in their fallow-up. Still 
others may opt for elective colectomy at this stage, especially if they had a 
lot of trouble with their colitis in the first 5 years. Because the risk for 
cancer from 6 to 10 years is relatively small, this four-year period will also 
help establish whether or not a patient will be compliant in follow-up. 

Patients with left-sided colitis are also at increased risk, although 
somewhat later than those with pancolitis. I believe that these patients should 
begin to undergo close surveillance after 15-20 years of disease. Patients with 
ulcerative proctitis do not need special cancer surveillance, with the possible 
exception of patients whose disease began in childhood (Figure 5). 

', 
- ~ 



42 

What tests should be done at the onset of surveillance? At the first 
session, the patient should probably undergo an air-contrast bar i urn enema and 
colonoscopy with multiple biopsies of any macroscopic lesions and 8-10 random 
( blind) biopsies from flat areas throughout the colon and rectum. These proce
dures will serve as a valuable baseline, will familiarize the patient with the 
surveillance program, and in rare cases will detect an unsuspected cancer or 
focus of precancer. 

If the air-contrast barium enema and colonoscopy are negative and biopsies 
do not show dysplasia, the patient should be seen at yearly intervals for 
surveillance. Which test ( s) to perform '.~hen the patient returns are 
controversial. Factors such as diagnostic yie1 d , cost, and patient comfort are 
all important. Some experts prefer to per form proctoscopy and rectal biopsy 
yearly (or even every 6 months) and perform colonoscopy and/or barium enema only 
every 2 years. The advantages of proctoscopy are its ease, its lack of need for 
extensive bowel preparation and its low cost. Disadvan tages include sampling 
errors (colonic dysplasia may spare the rectum) an d, on rare occasions, severe 
rectal bleeding post-biopsy. Advantages of colonoscopy are access to the entire 
colon and excellent optics for observing macroscopic changes which can be 
biopsied. Disadvantages include need for patient sedation, complications such 
as perforation, high cost (at least in the USA) and physician time. Advantages 
of radiology are examination of the entire colon, detection of strictures or 
dysplasia-associated lesions or masses which may not be appreciated at 
colonoscopy, and the ability to keep permanent film records for future compari
sons. Disadvantages of radiology are moderately high cost, patient discomfort 
and exposure to radiation. An internist may choose to follow the patient with 
yearly proctoscopy and rectal biopsy and an air-contrast barium enema perhaps 
every l-2 years. A gastroenterologist may prefer yearly colonoscopy with colo
nic and rectal biopsies. The optimal way of following these patients has not 
been established. 

If the patient continues to have no evidence of cancer or precancer at the 
10-year mark, a decision should be made whether to continue thIs course of 
yearly follow-up or to proceed with elective colectomy. Patients who have 
demonstrated good early compliance with the surveillance regimen and who have 
relatively quiescent disease can be followed medically. Neither the physician 
nor patient should be lulled into complacency during the next several years 
because it is during this time that the risk of cancer increases sharply. On 
the other hand, if the patient has demonstrated poor compliance (see Case Report 
2), serious consideration should be given at this point to elective colectomy. 
Patients who have had a great deal of trouble from their colitis may be more 
willing to accept colectomy than those with clinically-mild disease. As will be 
discussed, operations which include colectomy but allow continence (no ileostomy 
bag) are being developed. As these new operations become perfected and more 
available, it is likely that physicians and patients will be more willing to 
accept elective colectomy as a cancer-preventing operation in ulcerJtive colitis 
than at present. An aggressive surgical approach in patients with extensive 
colitis of long duration can eliminate cancer as a problem in ulcerative colitis 
(see Bonnev ie). 

As has already been reviewed, the majority of patients with ulcerative coli
tis will not have dysplasia on rectal or colonic biopsy. Therefore, the pre
sence of dysplasia on any biopsy should immediately raise suspicion. If the 
dysp 1 asia is associ a ted with a macroscopic lesion, if the dysp 1 asia is severe, 
and/or if the dysplasia is associated with little or no inflammation, even more 
consternation is warranted. A few experts recommend immediate colectomy at this 
point. The majority recommend a repeat biopsy- either immediately or in 6 to 12 
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months because dysplasia, even severe dysplasia, may apparently resolve with 
time. It is important that the clinician review the histogical sections with 
the pathologist, discuss the implications and options with the patient and reach 
a joint decision. In order to make a rational decision it is important to know 
the surgical options, including each operation's advantages and disadvantages. 
These will be discussed in the next section. 
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SURGERY IN ULCERATIVE COLITIS 

The major operations used to treat patients with ulcerative colitis are 
shown in Figure 13 (B-F). 

A. INTACT 

ANUS 

C. SUBTOTAL COLECTOMY 
AND ILEOPROCTOSTOMY 

ANUS 

E. PROCTOCOLECTOM Y AND 
ILEO-ANAL ANASTOMOSIS 

(Pull-through) 

ANUS 

8 . PROCTOCOLECTOM Y 
AND ILEOSTOMY 

ANTERIOR 
_j,.;ABOOMINAL 

, WALL 

0. CONTINENT ILEOSTOMY 
(Kock Pouch) 

F. ILEO-ANAL ANASTOMOSIS 
WITH ILEAL POUCH 

ANUS 
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Proctocolectomy and Ileostomy (Figure l3B): This is the most common opera
tion used to treat ulcerative colitis. The advantages of the procedure are that 
the entire colon is resected (eliminating risk of carcinoma) and that no intra
abdomina 1 enteric suture lines are present. One disadvantage is the necessity 
for a permanent ileostomy and bag appliance and its attendant local complica
tions and psychological consequences. The applicances may be uncomfortable and 
odoriferous and are unsightly. The bag must be worn day and night. However, 
modern enterostomal care has enabled many of these patients to return to a full 
and active life. One player in the National Football League has an ileostomy 
·because of ulcerative colitis. Enterostomal therapists and "ostomy" clubs have 
facilitated patient adaptation to an ileostomy. Nevertheless, many patients 
(especially adolescents and young adults) are terrified by the implications of a 
permanent ileostomy. 

Another disadvantage of proctocolectomy and ileostomy relates to the 
occurrence of sexua 1 dysfunction. This occurs as a result of excision of the 
rectum which can damage pelvic autonomic nerves. Men are especially likely to 
develop this problem and become impotent, although women may also have sexua 1 
problems postoperatively. The major symptoms in males are erectile impotence 
and inability to ejaculate. The major symptom in women is dyspareunia. In 
addition to neurological injury to the sexual apparatus, the presence of a stoma 
may lead to physical difficulties which make intercourse difficult or to psycho
logic reactions in either the patient or spouse. In one study, 46 males with 
rectal excision for ulcerative colitis were interviewed. Most (35/46) had nor
mal sexual function, but 3 (7%) had had transient disturbances postoperatively 
and 8 ( 17%) had varying degrees of permanent impairment. Three patients ( 7%) 
became completely impotent . The incidence of postoperative impotence is related 
to the age of the patient (i.e. impotence is less common in men under age 45 
than in those above age 45). 

The mortality rate of elective proctocolectomy and ileostomy is approximate
ly 3%. This mortality rate increases to appoximately 15-20% when the operation 
1s performed as an emergency. A 3% chance of dying, a 5-10% chance of permanent 
impotence, and a permanent ileostomy bag are factors which discourage many phy
sicians and patients from undergoing elective colectomy and ileostomy as a 
prophylaxis against cancer. 

Subtotal Colectomy and Ileoproctostomy (Figure 13C) 

On the surface, this operation has many advantages over proctocolectomy and 
ileostomy: (1) preservation of the anus and rectum; (2) avoidance of an exter
nal stoma; (3) avoidance of impotence because rectal dissection is not 
performed; (4) avoidance of perineal wound problems which occur with 
proctectomy; (5) ability to remove the rectum at a later date "if necessary"; 
and (6) decrease of colonic surface area for carcinoma to develop. Because of 
these advantgages, the procedure has been adopted by many British surgeons. 
However, the procedure also has disadvantages: (1) two operations are usually 
necessary: a first stage with resection, ileoproctostomy, and proximal diverting 
loop ileostomy to protect the ilea-rectal anastomosis, and a second stage with 
closure of the ileostomy after 2-3 months; (2) there is a high incidence of 
anastomotic leakage with fistulae or pelvic abscess formation; (3) severe 
diarrhea occurs in some patients; (4) the disease may progress in the rectal 
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stump requ 'iring subsequent exc1s1on; (5) cancer may develop in the rectal stump. 
Approximately half the patients eventually require an ileostomy but the other 
half do quite well, albeit with 7 or more stools per day. 

Only a minority of patients with ilea-rectal anastomosis will develop 
cancer. For example, MacDougall followed 237 such patients f or l-16 years and 5 
developed rectal cancer (2%). Aylett had 7 cancers develop in a series of 369 
patients (2%). Although this incidence of rectal cancer is much higher than 
expected in a non-colitis population, the data indicate that most patients do 
not develop rectal cancer. It is unknown whether periodic proctoscopy with rec
tal biopsy looking for dysplasia will allow early detection of rectal cancer in 
these patients. This operation seems (to the author) to be a viable alternative 
to the standard poroctocolectomy and ileostomy only if (a) the rectum is only 
mildly involved with colitis; (b) the patient will be compliant with at least 
yearly proctoscopic examinations; and (c) the patient understands that diarrhea 
will almost certainly occur postoperatively. The mortality rate is probably 
less than 3%. 

Proctocolectomy and Continent Ileostomy (Kock pouch) (Figure 130) 

In this operation, the surgeon manufactures an intern a 1 "bag" or reservoir 
out of the terminal 40 centimeters of ileum, the reservoir being emptied 3 or 4 
times a day by passing a catheter through an abdominal stoma. Thus, there is a 
stoma but no need for a bag app 1 i a nee. Ideally, there is no escape of feces or 
flatus from the reservoir between intubations. The reservoir is constructed by 
approximating the proximal 30 centimeters of a 40 em segment of terminal ileum, 
opening the ileum and folding the distal half of the over the proximal half, 
creating the pouch. Before the pouch is c lased, the di sta 1 10 em segment of 
ileum is in part intussuscepted backward into the pouch, creating an external 
nipple 3-4 em long to establish continence. The nipple is held in place by 
mu 1 tip 1 e si 1 k sutures. The pouch is anchored to the pari eta 1 peritoneum irrme
diately below the stoma. Initially, the pouch has a 100 ml capacity but this 
usually increases in 3-6 months to 500-600 ml. 

This is still a very new procedure and many modifications of Kock's original 
operation are being reported. The mortality rate in Kock's series has been 7 of 
275 (3%) and in other series mortality has ranged from 0-8%. There is con
siderable morbidity with the procedure and many patients (up to 50%) are not 
completely continent. Second and third revision-type operations related to the 
stoma are the rule rather than the except ion. Many surgeons are disenchanted 
with the procedure and some have abandoned it. The operation should not be used 
in patients with Crohn's disease because recurrent ileal disease in the reser
voir may result in resl;!ction of a large amount of small bowel leading to 
rna labsorption. 

Proctocolectomy and !leo-anal Anastomosis (Figure 13E) 

In 1947, Ravitch and Sabiston proposed an operation for patients with 
ulcerative colitis and familial polyposis coli which included: (a) colectomy; 
(b) proximal partial proctectomy; (c) excision of the mucosa and submucosa (but 
not the muscle) from the distal rectum; and (d) a pull-through of the terminal 
ileum through the cuff of distal rectal muscle for anastomosis to the pectinate 
line in the anal canal. This is essentially an anal ileostomy. Theoretical 
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advantages were removal of all malignancy-prone mucosa with preservation of anal 
sphincteric mechanisms and lack of need for an external bag appliance. However, 
problems with the operation (which like ileorectal anastomosis is usually done 
in two stages) are diarrhea, severe rectal urgency, and incontinence. 

Because of the side-effects the operation was not received enthusiastically 
(although very few patients actually received this operation). Thirty years 
later, however, Martin at the University of Cincinnati reported results in 17 
children with ulcerative colitis treated with this procedure. Patients were 
operated upon for medical intractability rather than as prophylaxis against 
cancer. Martin felt it was important to get the rectum in optimal condition 
prior to surgery with systemic or rectal steroids, parenteral hyperalimentation 
or even a preliminary, temporary diverting ileostomy (with subtotal colectomy). 
After the il eo-ana 1 anastomosis, severe diarrhea and incant i nence were common 
for up to 12 months. Postoperative complications (sepsis, bowel obstruction, 
and stricture) were also common but only 2 of 17 patients eventually required 
permanent ileostomy and the other 15 have all become continent. Similar results 
in children have been reported at the Mayo Clinic by Telander and Perrault. 

Since Martin's paper there has been a rebirth in interest in this 
procedure+ and some surgeons are performing the operation in one stage rather 
than two. More than 50 cases have been reported without any surgical mortality. 
It appears that blood loss, which is fairly common with proctectomy, is less 
with this procedure. The typical patient has 6-9 bowel movements per day, 
perhaps 1 or 2 bowel movements at night and no incontinence. A few patients 
have occasional episodes of incontinence, usually at night. Because of the high 
frequency of bowel movements, some surgeons have begun to experiment with 
construction of an ileal reservoir (similar to the Kock pouch but without a 
nipple) in the pelvis (see Fonkalsrud and also Parks et al. as well as Figure 
l3F). Experience with this new procedure is limited. Proctocolectomy, rectal 
mucosal excision, and ilea-anal anastomosis is currently being evaluated by Dr. 
Phil Huber in our Department of Surgery. 

The choice of operation for cancer prophylaxis in ulcerative colitis should 
depend upon physic ian and patient preference and available surgica 1 expertise. 
If a patient with ulcerative col it is is known to have carcinoma of the colon, 
the same surgical approach should be taken since these cancers are often multi
focal or cover very extensive areas. The only exception to this is the patient 
who is found at laparotomy to have metastatic disease. This patient's cancer 
should be treated palliatively, usually by simple resection without total 
proctocolectomy (see Case Report 2). 

+ A similar "pull-through" operation has been used by Soave since 1964 for the 
treatment of Hirshsprung's disease (Surgery 56:1007-1014, 1964). 
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CONCLUDING COMMENTS 

Ulcerative colitis is a serious condition. Those few patients whose disease 
cannot be controlled with medical therapy should be subjected to surgery. 
Patients whose ·disease can be controlled medically (even those in apparent 
remission) are nevertheless at high risk for developing cancer, especially those 
with pancolitis of more than 10 years duration. The optimal approach to the 
follow-up and treatment of these latter patients has not been determined. 
Choices include (a) an intensive and periodic endoscopic, histologic, and 
radiologic search for precancer (or early cancer) or (b) elective proctocolec
tomy (ideally with an operation that allows fecal continence without an 
ileostomy). Additional prospective studies of the significance of dysplasia 
(precancer) on a colonic biopsy specimen are necessary to facilitate clinical 
decision making in the care of these patients. 
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