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Variables associated with the risk of colorectal
adenomas in asymptomatic patients with a family
history of colorectal cancer
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S V Hodgson

Abstract
The results of screening individuals
referred to the Family Cancer Clinic at St
Mark's Hospital from 1986 are presented.
Colonoscopy was performed in 644 asymp-
tomatic individuals (from 436 families)
with a family history of colorectal cancer.
Sixty nine (1580/o) of the families fulfilled
the Amsterdam criteria for the hereditary
non-polyposis colorectal cancer syn-
dromes (HNPCC). Seven cases of colo-
rectal cancer were diagnosed at an average
age of 49 years; six at Dukes's stage A and
one at stage C, four in subjects from
Amsterdam criteria families. One hun-
dred and forty four (2240/o) subjects had
one or more adenomas. The prevalence of
adenomas in the subjects from
Amsterdam criteria families was 34 of 127
(2688%) compared with 110 of 517 (21.3%)
in those from other families; the age and
sex adjusted odds ratio (OR) was 1.76
(p=0.02). Factors influencing the preva-
lence ofadenomas in screened individuals
were evaluated. Multivariate analysis
showed that independent variables signifi-
candy related to the risk of adenomas
were: age (p<0-0001), sex (p=0.0002), and
the number ofgenerations (s>2 v 1) ofrela-
tives affected by either colorectal cancer or
adenomas (p=0.0006). The latter variable
was more highly predictive of the
probability of finding an adenoma at
colonoscopy than a family history of two
generations with cancer only (p=0.056).
The OR of having colorectal adenomas
increased with age, by about twofold for
each decade, and was twice as high in men
than women, and in subjects with two or
more generations relative to those with
one generation affected by colorectal
cancer or adenomas. Six of seven patients
with cancer and 46 of 144 (31.90o) with
adenomas had lesions proximal to the
splenic flexure only. The proportion of
individuals with proximal adenomas only
was 47/1% in Amsterdam criteria families
and 27.3% in the others (p=0.03). These
findings support the view that colono-
scopy rather than sigmoidoscopy is the
method of choice for screening high risk
groups.
(Gut 1995; 36: 385-390)
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There are approximately 20 000 deaths from
colorectal cancer annually in England and
Wales. The lifetime incidence for colorectal
cancer has been estimated to be in 1 in 27 for
both men and women in England and Wales.1
The ratio of new cases to deaths has not
changed significantly in recent years, since the
results of treatment for advanced disease are
still poor. Thus, earlier detection probably
offers the best hope for improving outcome.
Most colorectal cancers are thought to arise

from adenomatous polyps.2 3 Moreover, it has
been reported that their detection and removal
by endoscopic screening could reduce the inci-
dence of colorectal cancer.4 Criteria for the
selection of individuals for endoscopic surveil-
lance very widely, but a family history of colo-
rectal cancer has been used by other groups for
selection for screening.5 6
The importance of an inherited predisposi-

tion in colorectal cancer is a matter of some
debate. Familial adenomatous polyposis
(FAP) probably causes only about 1% of all
cases of colorectal cancer. Single gene abnor-
malities leading to the hereditary non-polypo-
sis colorectal cancer syndromes (HNPCC)
may underlie up to 5-10% of colorectal
cancer.7 8 Inherited genetic factors may con-
tribute to the development of colorectal cancer
in other cases. Familial clustering of cancer is
well recognised, and an increased overall rela-
tive risk of dying from colorectal cancer of
about threefold has been demonstrated in the
first degree relatives of unselected colorectal
cancer patients.9 10
Such evidence has led to widespread calls for

screening in those with a positive family his-
tory. Audit of such screening programmes is
critical. This paper describes data from
colonoscopy screening in a selected population
of individuals with a family history of colo-
rectal cancer referred to the Family Cancer
Clinic, Imperial Cancer Research Fund, St
Mark's Hospital. The evaluation of the predic-
tive value of factors (age, sex, and the extent of
the family history) in respect of the prevalence
of adenomas has been carried out. This is, of
course, based on the supposition that cancers
in subjects with an increased genetic risk for
colorectal cancer arise in pre-existing adeno-
mas. Only long term follow up of this cohort of
patients can elucidate this.

Patients and methods
The Family Cancer Clinic started in 1986 for
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the counselling and selective screening of
individuals with a family history of colorectal
cancer. Families with FAP are seen in a
separate clinic and are not included in this
series. In the period 1986-92, 1283 people
were seen. Referrals included those from
general practitioners (27%), from consultants
(19%), from other registries (2%), members of
families already ascertained (25%), and self
referrals (27%). According to a protocol drawn
up by Slack et al," using data from Lovett's
series,9 individuals with an estimated risk of
dying of colorectal cancer of 1 in 10 or greater
were offered surveillance by colonoscopy on a
five yearly basis from the age of 25 years,
increasing to three yearly if colorectal adeno-
mas were detected. These included people
with two or more first degree relatives with
colorectal cancer, or one first degree relative
affected under the age of 45 years, or a family
history of more than two generations affected
by colorectal cancer. Some individuals, includ-
ing those with a two generation family history
of colorectal cancer or those from families in
which extracolonic cancers had occurred in
addition to a family history of colorectal
cancer, and others who were excessively
anxious, were offered screening even if they did
not fulfil the usual screening criteria. In
addition, some people were offered screening
by colonoscopy when a first degree relative,
usually a parent, had been screened in our
clinic because of their family history of colo-
rectal cancer, and had been found to have
colorectal adenomas (that is, there was a two
generation history of colorectal cancer or
adenomas). Where colonoscopic surveillance
was not offered, screening for faecal occult
blood was arranged once a year. At total
colonoscopy, all polyps detected were removed
and sent for pathological examination.
We included in our study asymptomatic

subjects who were offered colonoscopic
screening and had neither symptoms relatable
to colorectal disorders nor a previous diagnosis
of colorectal neoplasia or inflammatory bowel
disease. Six hundred and fifty one individuals
fulfilled these criteria. Seven declined the offer
of colonoscopy (compliance rate=99%), so
644 individuals were available for study.
For each of these individuals, information

was obtained at interview about age, the
number (and relationship) of relatives affected
by colorectal cancer or adenomas, the number
of generations in the family affected by colo-
rectal cancer or adenomas, and the age at onset
of colorectal cancer in their relatives. Family
history was ascertained for at least three
generations, and where possible verified from
histological reports, death certificates, or
physician's reports.

For the purposes of family classification, we
followed the Amsterdam criteria for the defini-
tion of the HNPCC syndrome as follows: (1)
three or more relatives with colorectal cancer,
(2) one of the three affected relatives is first
degree relative of the other two, (3) cases
extend over two or more generations, and (4)
one or more cases were diagnosed before 50
years of age.12

A multivariate analysis was performed to
assess the association between family history
variables (Table III) and the risk of adenomas
or cancer using a forward stepwise logistic
regression (BMDP-LR Computing Facility,
UCLA).13 A significance level of p<O005 was
used for the inclusion of a variable in the
model.

In the multivariate analysis the family his-
tory variables were coded as shown in Table
III. Age was entered either as a continuous or
categorical variable (with categories 25-34,
35-44, 45-54, -55 years). The results were
similar and only those using categorical age are
presented.

Results
The 644 individuals in the study were from
436 families. The age at colonoscopy ranged
from 25 to 77 years (median 41 years). Two
hundred and sixty five (41.1%) subjects were
male; the percentage of males was similar in
each age category (range 39.5-42.8%). Four
hundred and fifty nine (71.3%) individuals
from 355 families had relatives affected by
colorectal cancer; 185 (29.7%) from 81 fami-
lies had additional relatives known to have
colonic adenomas.
One hundred and twenty seven (19.7%)

individuals belonged to 69 families who ful-
filled the Amsterdam criteria for HNPCC. A
further 245 had either two or more first degree
relatives affected, or a first degree relative diag-
nosed with colorectal cancer aged <45 years,
or two or more generations affected. Of the
remaining 272 subjects, 63 had only second
degree relatives affected by colorectal cancer
(49 had two or more second degree relatives,
and 14 had a first degree relative or second
degree relative with adenomas or extracolonic
cancers found in the cancer family syndrome),
and 209 had one first degree relative diagnosed
>45 years (in 24 the first degree relative was
affected before 50 years of age, 59 had two or
more affected second degree relatives, 77 had
one second degree relative, and 49 had a first
degree relative or second degree relative with
adenomas or extracolonic cancers).

PATHOLOGICAL FINDINGS
Polyps were detected in 173 (26.9%) screened
subjects (Table I). One or more adenomas
were found in 144 (22.4%) subjects, and 21 of
these had synchronous metaplastic polyps.
Twenty nine (4.5%) patients had metaplastic
polyps only.
Of 144 subjects with adenomas, seven

(4.9%) had six or more adenomas (range
6-300). These multiple adenomas were more
frequent in patients from Amsterdam criteria
families than from other families (1 180/o and
2.7% respectively; p=0 03). One 50 year old
woman with a pedigree consistent with
HNPCC was found on colonoscopy to have
about 300 adenomas, but there were none in
the rectum. Despite this, these findings
were consistent with the diagnosis of familial
adenomatous polyposis. None of her affected

386

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.36.3.385 on 1 M

arch 1995. D
ow

nloaded from
 

http://gut.bmj.com/


Variables associated with the risk of colorectal adenomas in asymptomatic patients with a family history of colorectal cancer

TABLE I Colonoscopy findings in 144 of 644 (22-4%) subjects found to have adenoma-
tous polyps at screening*

All patients HNPCCt Non-HNPCCt
Pathologicalfeatures in (n =144) (n =34) (n=110)
patients with adenomas No (%) No (%o) No (%) Pm
Synchronous metaplastic polyps 21 (14-6) 1 (2.9) 20 (18.2) 0.04
Multiple (a5) adenomas 7 (4.9) 4 (11-8) 3 (27) 0.03
Dysplasia (moderate or severe) 20 (13-5) 5 (14.7) 15 (13-9) NS
Large (>10 mm) adenomas 18 (12-5) 6 (17-6) 12 (109) NS
Villousortubulovillousadenomas 15 (10.5) 4 (11.8) 11 (10.0) NS
Adenomas only proximal to the splenic flexure 46 (31.9) 16 (47.1) 30 (27.3) 0.03
Cancers in/with adenomas 7 (4.9) 4 (11-8) 3 (2.7) 0.03
Significant findings (villous/tubulovillous,

or large, or moderately or severely dysplastic/
malignant adenomas) 39 (27-1) 12 (35 3) 27 (24.5) NS

Single diminutive (<5 mm) adenoma 59 (41.0) 13 (38.2) 46 (41-8) NS

HNPCC=hereditary non-polyposis colorectal cancer.
*29 (4/5%) had metaplastic polyps only; tHNPCC/non-HNPCC=patients from families which
fulfilled/did not fulfil the Amsterdam criteria; tHNPCC v non-HNPCC (Pearson x2 test);
§Male v female sex (Pearson x2 test); NS=not significant (p>0 05).

TABLE II Odds ratios (OR) 95% confidence intervals
(CI) for adenomas by age and sex

Screened Patients with
Variable Category subjects adenomas OR (95% CI)

Age 25-34* 179 16 (890/o) 1
35-44 215 40 (18.6%) 2-33 (1.25, 432)
45-54 157 46 (2930/o) 4-22 (2.27, 784)

355 93 42 (45-2%) 8-39 (4.35, 16-19)
X trend 51-8
(p value) (0-0001)

Sex Women 379 65 (17-2%) 1
Men 265 79 (3099%) 2-05 (1-41, 299)

x2 14-2
(p value) (00002)

*Reference category.

relatives had the familial adenomatous polypo-
sis phenotype.

Forty six subjects with adenomas (31.9%)
had lesions proximal to the splenic flexure only.
There was a significant difference in the pro-
portion of right sided adenomas between
patients with adenomas from Amsterdam
criteria families and from other families (47 1%
and 27.3% respectively; p=0.03), whereas no
significant difference was found between males
and females (30.4% and 3388% respectively).

Fifty nine (41.0%) subjects with adenomas
had only a single diminutive (<5 mm)

adenoma (32-9% men and 50.8% women,
p=0.03).

Thirty nine (27-1%) adenoma patients had
an adenoma which was large (> 10 mm), or
tubulovillous/villous, or moderately/severely
dysplastic, or malignant. The frequency of
these unfavourable pathological features was
higher in men than in women (31.6% and
21.5% respectively) and in Amsterdam criteria
than in other families (35.3% v 24.5%) but the
numbers were too small to reach significance.

Seven cancers (five arising in adenomas, two
with synchronous adenomas) were identified;
six were Dukes's stage A and one Dukes's
stage C. The average age at diagnosis was 49
years (range 34-63 years); three patients were
male. Four patients (two men) belonged to an
Amsterdam criteria family, but three did not.
All the cancers but one (in a 63 year old
woman) were proximal to the splenic flexure;
none of these cases had distal adenomas.

ADENOMA PREVALENCE AND AGE, SEX, AND
FAMILY HISTORY VARIABLES
The prevalence of adenomas increased with
age (Table II). It was less than 10% in those
under 35 years and rose to over 40% from 55
years, with an increasing odds ratio (OR) of
approximately twofold for each decade
(p<0.0001). The prevalence of adenomas was
about twofold greater in males than in females
(OR= 2.05, p=0.0002).
We took eight family history variables and

examined the age and sex adjusted ORs of
having adenomas or cancer for each (Table
III). After adjustment for age and sex, the most
significant indicator of the risk of having
adenomas was the number of generations in
the whole family affected by either colorectal
cancer or adenomas (OR for two or more
generations=2 16, p=0.0006), followed by the
pedigree type (OR for Amsterdam criteria
families v other families= 176, p=0.02).
None of the other variables examined reached

TABLE in Age and sex adjusted odds ratios (OR) 95% confidence intervals (CI) for adenomas (Ads) byfamily history
variables

Subjects
Screened with Ads X

Variable Category subjects No (%) OR (95% CI) (p value)

No of relatives affected by CRC 1* 148 32 (21-6) 1 0.°lt
2 231 47 (20.3) 0-78 (0-46, 135) (075)
3 138 38 (27.6) 1-27 (0.72, 227)

--4 127 27 (21-2) 0.90 (0.49, 166)
No of FDRs affected by CRC 0* 83 16 (19-3) 1 0-16t

1 412 90 (21-8) 0.91 (0.49, 171) (0.69)
2 128 30 (23 4) 0-71 (0.34, 150)

-- 3 221 8 (30-1) 1-28 (0.42,3.94)
No of generations affected by CRC 1* 254 47 (18-5) 1 3-66

--2 390 97 (24.9) 1-49 (099, 226) (0.056)
No of relatives affected by CRC or Ads 1* 114 18 (12-5) 1 2-86t

2 202 42 (20 8) 1-21 (0.63, 229) (0 09)
3 141 41 (29-1) 2-03 (1-05, 392)

3-4 187 43 (23 0) 1-53 (0-81,2-91)
No ofFDRs affected by CRC or Ads 0* 32 7 (21-9) 1 2.04t

1 399 80 (20-1) 0.97 (0.39, 2-41) (0-15)
2 163 33 (20.2) 0 77 (0-29, 201)

-- 3 50 24 (48.0) 2-34 (0-81, 675)
No of generations affected by CRC or Ads 1* 213 32 (15-0) 1 11-66

--2 431 112 (30.0) 2-16 (1-37,3-43) (0.0006)
Pedigree Non-HNPCC*t 517 110 (21-3) 1 5-08

HNPCCA 127 34 (26.8) 1-76 (1-08, 286) (0.02)
No of relatives with early diagnosis 0* 305 79 (25 9) 1 0.04
(S50 y) of CRC 31 339 65 (19-2) 0-96 (0-64, 144) (0.84)

CRC=colorectal cancer; FDR=first degree relative; HNPCC=hereditary non-polyposis colorectal cancer.
*Reference category; tX2 trend; fHNPCC/non-HNPCC=patients from families fulfilling/not fulfilling the Amsterdam criteria.
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TABLE iv Neoplasia detection rate byfamily history

Proportion of total neoplasia
detected if screening had only

No (%) No (%) been performed in the group
of total patients considered
screened with
subjects adenomas Adenomas Cancers

HNPCC* 217 (19-7) 34 (26.8) 34/144 (23/6%) 4/7
>2 Generations affected by CRC alone 390 (60.6) 97 (24.9) 97/144 (67/4%) 5/7
:2 Generations affected by CRC or
adenomas 431 (669) 112 (30.0) 112/144 (7780/o) 7/7

HNPCC=hereditary non-polyposis colorectal cancer; CRC=colorectal cancer.
*HNPCC=patients from families which fulfilled the Amsterdam criteria.

statistical significance, although a borderline
significantly increased risk (p=0.056) was
found when two or more generations ofrelatives
with colorectal cancer were present (OR= 1.49;
95% confidence interval: 0.99, 2.26).

In individuals from families who fulfilled
the Amsterdam criteria for HNPCC (127
individuals, 19.7% ofthose screened; adenoma
prevalence=26-8%), 23.6% of adenomas and
four of seven of cancers were detected (Table
IV). Individuals with two or more generations
affected by colorectal cancer (390 individuals,
60.6% of the screened population; adenoma
prevalence=24.9%), 97 of 144 of all adenomas
(67.4%) and five of seven cancers were identi-
fied. However, in subjects with a history of two
or more generations affected by colorectal
cancer or adenomas (431 individuals, 66-9%
of those screened; adenoma preva-

lence=30.0%), 77.8% of adenomas and all the
seven cancers were identified. Sixty eight per
cent of the relatives known to have adenomas
were diagnosed by the screening process itself.
The results of the multivariate analysis are

shown in Table V. Age, sex, and all the eight
family history variables were considered. The
variables selected by the procedure to enter the
model were (in order of entry): age
(p<0.0001), sex (p=0.0002), and the number
of generations in the family affected by either
colorectal cancer or adenomas (p=0.0006).
We also examined the interaction between the
number of relatives and the number of genera-
tions affected in order to study whether the sig-
nificance of the latter variable was explained by
differences in the number of affected relatives.
The results showed a significant increase in
risk from the reference category 'only one
relative affected with colorectal cancer' to 'two
affected relatives in one generation'
(OR=0.80), 'three affected relatives in one

generation' (OR=0.40) compared with 'two
affected relatives in two generations'
(OR= 1.46) and 'three plus affected relatives in
two plus generations' (OR= 1.97). The test for
trend among these categories was significant
(p=0O001), confirming the importance of the
effect of number of generations involved, even

after accounting for the effect of number of
relatives.

For a given age group (except the youngest),
the presence of one 'unfavourable' factor,
either male sex or two or more generations
affected by colorectal cancer or adenomas
about doubled the risk of finding adenomas,
whereas the presence of both increased the risk
about fourfold (Table VI).

Discussion
The policy of the Family Cancer Clinic was to
offer colonoscopy to those individuals with a
family history consistent with an estimated risk
to the consultant of one in 10 or greater of
dying of colorectal cancer, according to Dr
Slack's protocol.1' In practice the criteria for
selection were widened considerably and the
extent of a family history of colorectal cancer in
the cohort under study was very variable.
The overall prevalence of colorectal adeno-

mas in this colonoscopic series was 22.4%.
This compares with 12-27% in other series of
patients with at least one first degree relative
with colorectal cancer,17-23 although there was
a considerable variation in the ages of the
subjects studied. There have been few colono-
scopic studies performed in unselected asymp-
tomatic individuals without a family history of
colorectal cancer.14-16 20 In the present series,
16.6% of subjects under 50 years of age had
adenomas, whereas Guillem found no adeno-
mas in the individuals less than 50 years
included in the control group of his study.20 In
the present series, the prevalence of adenomas
in the 50-59 years age group was 36%, which
is about double the average estimated preva-
lence of adenomas in average risk individuals
of the same age in the quoted studies (15%),
whereas the prevalence in our subjects aged
over 60 years was only slightly higher (46/2% V
35/o).
Within the screened group, the higher

prevalence of adenomas with increasing age
and in male subjects is consistent with the data
from previous studies in patients with or with-
out a positive family history.6 14-20 In essence,
in our series the prevalence of adenomas in
men was the same as the prevalence in women
a decade later. This was found to be true at all
ages except the youngest (25-34 years). There
was no difference between the morphological
features of adenomas in men and women
(Tables I and II).

It is clear from Table I that adenomas are
more common in individuals from HNPCC
families, and other features such as multiple
adenomas and right sided lesions are also

TABLE V Multivariate analysis

Variable Category Coefficient OR (95% CI)

Age (y) 25-34* 1
35-44 0.94 2-56 (1-36, 481)
45-54 1-52 4-59 (2.44, 836)

>55 2-28 9-76 (4-96, 19-22)
X2 rend 55-46
(p value) (<0 0001)

Sex Women* 1
Men 0-76 2-14 (1-44,3-19)
X2 trend 14-20
(p value) (<0 0002)

No ofgenerations and
no of relatives

No gen No re/s Coefficient OR (95% CI)

1 1 1
2 -0-23 0-80 (0.34, 189)
3+ -0 91 0.40 (0-11,1-54)

2 2 0-38 1-46 (0.74, 290)
3+ 0-68 1-97 (1-08,3-57)
x2 trend 10-16
(p value) (0-01)

*Reference category; OR=odds ratio; CI=confidence interval.
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TABLE VI Observed and predicted prevalences based on the model of multivariate analysis

No Subjects Observed Predicted
Age generations Subjects with prevalence prevalence
(y) Sex CRC orAds screened Ads* (%) (%) (95% CI)

25-34 F 1 35 3 8-6 3-6 (1-2, 6.0)
F 32 72 8 (1) 11.1 7-4 (3.4,11-4)
M 1 14 1 7-1 7-3 (2-7, 11-9)
M 22 58 4 (2t) 6-9 14-5 (7.5, 21-5)

35-44 F 1 51 4 (1) 7-8 8-6 (4.4, 12-8)
F >2 72 13 (2) 18-1 16-9 (107,23-1)
M 1 33 6 (1) 18-2 16-8 (9 4,244)
M ¢'2 59 17 (5t) 28-8 30 4 (21-4, 39.4)

45-54 F 1 31 3 (1) 9-7 14-4 (7-6, 21-2)
F 32 64 17 (3t) 26-6 26-7 (18-5, 34.9)
M 1 16 4 (2) 25-0 26-5 (15-7, 37.3)
M 32 46 22 (5t) 47-8 43-9 (33.3, 54.5)

355 F 1 19 4 (3) 21-1 26-4 (15-6, 37.2)
F 32 35 13 (30) 37-1 43-7 (31-7, 55.7)
M 1 14 7 (2) 50.0 43-4 (29-0, 57.8)
M 32 25 18 (8) 72-0 62-4 (50.4, 74.4)

CRC=colorectal cancer; Ads=adenomas; M=male; F=female; CI=confidence interval.
*In brackets, the number of patients with significant findings: large (¢ 10 mm), or
villous/tubulovillous, or moderately/severely dysplastic adenomas or cancers (tone cancer,
*two cancers).

commoner in this group. These are established
characteristics of HNPCC. Interestingly,
metaplastic polyps were more common in
individuals without a family history conform-
ing to HNPCC.

Since screening only those with a family
history of HNPCC would have detected only
23-6% of adenomas and four of the seven
cancers, we set out to see whether other char-
acteristics of the pedigree were predictive of an
increased risk of adenomas in the screened
subjects.
The only family history variable examined

in previous published studies has been the
number of relatives (first degree relatives only,
or first degree relatives and second degree
relatives) with colorectal cancer19 20 23 or with
colorectal cancer or adenomas.6 In all four
studies an increased risk of about twofold was
observed in subjects with two or more v one
affected relative. In the present study the most
powerful family history predictor of adenoma
prevalence was the number of generations
(two or more v one) affected by either colo-
rectal cancer or adenomas, irrespective of the
other variables analysed: the total number of
relatives or first degree relatives affected, early
age onset (c50 years) of cancer in the rela-
tives, or the presence of the Amsterdam crite-
ria for HNPCC (Tables III and V). In our
series, people with two or more generations
affected by colorectal cancer or adenomas had
more relatives with colorectal cancer than
those with one affected generation only (mean
(SEM) number of first degree relatives or
second degree relatives, or both 3 1 (0.07) and
1.6 (006) respectively, p<0001), and a
greater number of first degree relatives
affected by colorectal cancer or adenomas
(40-2% with more than one first degree
relatives in two or more generations families v
23 /8% with more than one first degree rela-
tives in one generation families, p=0O001).
Thus the pedigree variable found to be the
most significant indicator of having adenomas
in this study was not totally independent of the
other variables.
The results could have been biased by the

fact that in 113 families more than one indi-
vidual was screened and included in the

analysis. When the analysis was repeated,
randomly choosing one individual from each
family, the number of generations affected by
colorectal cancer or adenomas, or both, still
emerged as the most significant variable after
age and sex, with no other family history
variable entering the model.
We observed an increased prevalence of

adenomas in individuals from the 35 families
with one affected generation represented by
individuals with adenomas rather than colo-
rectal cancer. While this might represent inher-
itance of an adenoma prone genotype, we
cannot exclude the possibility that other
factors associated with our selection process
for colonoscopy (such as an increased family
history of extracolonic cancers) had played a
role. In nearly half (47%) of these families
there was indeed a more extensive family
history of extracolonic cancers. We are cur-
rently investigating this.
The choice of criteria for offering colono-

scopic surveillance is a major problem in
planning a screening programme, since colono-
scopy is costly (about £450), and carries a
small but important risk of morbidity.24

If colonoscopic screening had been offered
only to individuals from HNPCC families, the
rate of detection of adenomas would have been
less than if the screening criteria were widened
to include two generation histories of colo-
rectal cancer with or without adenomas. If
screening were to have been offered to subjects
from families with two or more generations
affected by colorectal cancer or adenomas,
about 80% of the total adenomas and all of the
cancers (seven of seven) would have been
detected (Table IV). If surveillance by flexible
sigmoidoscopy had been offered to the individ-
uals with a lower risk, as suggested by Rozen,6
at least 16 more subjects with adenomas would
have been diagnosed, raising the overall detec-
tion rate of adenomas in our series to about
90%.

All the patients with a cancer had two or
more generations of relatives affected by colo-
rectal cancer or adenomas in their family. Only
one cancer had developed beyond Dukes's
stage A, suggesting that screening had prob-
ably improved the outlook for disease free
survival in these patients. All but one of the
carcinomas found were in individuals younger
than 60 years of age, and these were all in the
proximal colon; only the cancer diagnosed in a
63 year old woman was sited distally. This
confirms the tendency for early age of onset
and right sided carcinomas in patients with a
positive family history.25 In addition, in the
Amsterdam criteria group, 47% of adenomas
were right sided only. These points support the
view that colonoscopy is the preferred method
of screening individuals with a high genetic
risk.
The data from this study suggest that the

knowledge of the number of generations
affected by colorectal cancer or adenomas may
be of assistance in the planning of a family
cancer screening programme. Burt et al found
that a dominant Mendelian pattern of inheri-
tance became apparent in the kindreds they
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studied only when the occurrence of adenoma
in addition to colorectal cancer was taken into
account.26 27 However, the value of this family
history variable might often be limited by the
fact that information about relatives with
adenomas is not easily available where many
members of the family are not under surveil-
lance. In our series, most relatives (68%) with
adenomas were ascertained by the screening
process itself (Table IV).

If the detection of adenomas in the screened
population is indicative of an increased risk of
colorectal cancer and can prevent cancer
deaths in the long term, it may be that
screening can be focused on those groups
found to have a higher risk of adenomas at
colonoscopy. We have actually increased the
population screened to those who do not fulfil
the original criteria set out by Slack. Our novel
observation of the strong predictive power of
having two or more generations affected by
colorectal cancer or adenomas (in addition to
the original screened groups) needs to be
validated in other series before any recomj-
mendations based on these findings can be
made.
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