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Risk of colorectal adenomas in patients with a

family history of colorectal cancer: some

implications for screening programmes
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Abstract
Background and aims-Most colorectal
cancers (CRC) arise in colorectal adeno-
mas. A case-control study was conducted
to 'see whether a family history of CRC is
associated with a higher prevalence of
colorectal adenomas.
Subjects-Subjects were drawn from all
patients who underwent colonoscopy at
the Royal Brisbane Hospital between
1980-1982 and 1985, and included 141
cases with colorectal adenomas diagnosed
at colonoscopy and 882 controls who were
free ofpolyps at colonoscopy.
Methods-The prevalence of family
history of CRC was compared between
patients with adenomas and negative
colonoscopy controls.
Results-Overall, patients with one first
degree relative with CRC were at no
greater risk for adenomas at colonoscopy
than patients with no family history (odds
ratio (OR) =0.8, 95% confidence intervals
(CI)=0.4, 1.5). Patients with two or more
affected first degree relatives had a more
than doubled risk for adenomas (OR=2.3,
950/0 CI=0.5, 8.2), and were also more
likely to carry moderately or severely
dysplastic adenomas (OR= 14.1, 95%/o
CI=2.0, 62.9).
Conclusions-These findings are con-
sistent with the hypothesis that some
families, in addition to those with familial
adenomatous polyposis, have an increased
susceptibility to develop colorectal
adenomas, and that adenomas in such
families may have a greater tendency to
undergo malignant transformation.
(Gut 1996; 39: 105-108)
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History of colorectal cancer (CRC) in a first
degree relative increases the risk of this disease
by twofold to threefold.' As most CRCs arise
in pre-existing adenomas,2 one would expect
either that the prevalence of adenomas would
be higher among subjects with a positive family
history, or that a larger proportion of their
adenomas would undergo malignant transfor-
mation.
The extent to which genetic susceptibility

plays a part in the 90% or so of new cases of
CRC not associated with familial adenomatous
polyposis (FAP) or hereditary non-polyposis
colorectal cancer (HNPCC)3 is unknown. If

inherited genetic factors are present, it is
possible that they may affect varying stages of
the adenoma-carcinoma sequence. Thus, in
some families, while the prevalence of colo-
rectal adenomas may not be increased,
adenomas may progress to CRC more fre-
quently than usual (similar to the situation in
HNPCC4). We sought to discover if a family
history of CRC not due to FAP or HNPCC is
associated with an increased prevalence of
adenomas in general, or with an increased
proportion of the large, dysplastic adenomas
most likely to undergo malignant change.5

Methods

Study subjects
Cases and controls were identified on the basis
of findings at colonoscopy, and were drawn
retrospectively from all patients who under-
went colonoscopy at the Royal Brisbane
Hospital during 1980-1982 and 1985, were
alive and aged below 75 years at time of study,
and had a known current address.
(Colonoscopy patients in 1983-1984 were
excluded as they were involved in another
project.) History of gastrointestinal disease and
cancer, indications for colonoscopy, and
colonoscopy findings were recorded from
hospital charts, physicians' records, and
colonoscopy reports, and patients younger
than 20 years at colonoscopy, or with a history
of colorectal resection, CRC, FAP, or inflam-
matory bowel disease were excluded. To avoid
possible selection bias, 27 patients (six with
polyps) whose sole indication for colonoscopy
was a positive family history of CRC were also
excluded.
For remaining patients, copies of

histopathology reports were sought for all
polyps removed at colonoscopy. Cases were
defined as patients with histologically con-
firmed adenomatous polyps diagnosed at the
study colonoscopy, and a few eligible patients
who had had adenomatous polyps removed
within two years prior to the study period and
who returned for a follow up colonoscopy
during the study years. Controls were defined
as patients with no polyps at study colono-
scopy, nor with any history of colorectal
polyps.

Data collection
A questionnaire mailed to the cases and
controls asked about their history of bowel
conditions and symptoms, reasons for initial
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presentation to their doctor prior to colono-
scopy, and family medical history. The family
history questions asked for names of all
first degree relatives (parents, siblings, and
children), their current ages or ages at death,
whether any of these, or other, relatives had
had cancer or polyps of the bowel, bowel
obstruction, other bowel diseases or cancer at
other sites, and if so, the ages when these
conditions occurred.

Histological classification ofpolyps
All histological examinations during the study
years were performed at the Royal Brisbane
Hospital or in one of two large private
laboratories using standard procedures. Polyps
were classified as hyperplastic; or tubular,
tubulovillous, or villous adenomas, and given a
histological grade of mild, moderate, or severe
dysplasia, using standard criteria.6

Confirmation of reportedfamily history of
colorectal cancer
Medical confirmation of the diagnosis of CRC
was sought for all first degree relatives reported
by cases and controls to have had CRC, and
for a sample of first degree relatives for whom
it was not reported.7 We estimate that 90% of
all families with a true positive history were
correctly reported, as were 97% of families
with no such history. Cases were slightly more
accurate than controls in reporting their
relatives' CRC histories. As odds ratios
changed little when corrected for this small
amount of misclassification,7 the present
analysis is based on patients' original reports of
their relatives' CRC histories.

Data analysis
Odds ratios (OR), calculated using multiple
logistic regression analysis, were used to
measure the association between presence of
adenomas at colonoscopy and a positive family
history in one or more first degree relatives.
Ninety five per cent confidence intervals (CI)
for the OR were computed by standard
methods.8 ORs were adjusted for known or sus-
pected risk factors for colorectal adenomas or
carcinoma (age, sex, socioeconomic indicators

TABLE I Histological types andfeatures ofpolyps found at colonoscopy in 141 cases,
Brisbane, Australia, 1980-1982, and 1985

Adenomas

Histologically Not confirmed
Features Total Total confirmed (reported by Hyperplastic Unspecified
ofpolyps polyps adenomas adenomas colonoscopist) polyps type

Total 371 222 163 59 10 139
Diameter (mm)

1-5 110 (39.3)* 38 (19-7) 28 (17-4) 10 (31-3) 8 (80.0) 64 (83-1)
6-10 80 (28 6) 66 (34.2) 46 (28.6) 20 (62 5) 2 (20.0) 12 (15-6)
11-15 48 (17-1) 47 (24 4) 45 (28.0) 2 (6.3) 1 (1-3)

>15 42 (15-0) 42 (21-8) 42 (26-1) 0 0
Unknown 91 29 2 27 62

Location
Distalt 275 (79.5) 198 (89.2) 150 (92.0) 48 (81-4) 8 (80.0) 69 (60.5)
Proximal 71 (20.5) 24 (10-8) 13 (8.0) 11 (18-6) 2 (20.0) 45 (39.5)
Unknown 25 25

*Numbers in brackets are percentages of column totals, excluding unknown. tRectum, sigmoid,
and descending colon.

(health insurance status, education), physical
activity, smoking history, history of rectal
bleeding, and presentation or referral because
of family history of CRC) by including these in
the regression models.

Results
Approximately 3600 colonoscopies were per-
formed at the Royal Brisbane Hospital during
the study years. Of these, 1449 were eligible,
and 374 of them had one or more polyps diag-
nosed during the study period (84%) or within
the previous two years (16%). We obtained
histopathology reports for 189 (51%) of these
patients. Thirty one with hyperplastic polyps
only were excluded, leaving 158 patients with
at least one confirmed adenoma. Controls
were the 1075 eligible patients without polyps.
Almost three quarters of these had no colorectal
pathology at colonoscopy. Diagnoses among
the rest included diverticula, melanosis coli, and
colitis. A total of 141 cases (89.2%) and 882
controls (8200%) returned the mailed question-
naire, and are the subjects of the analysis.
More cases than controls were male (50.4%

versus 35.8%) and were aged 40 years or
older (92.9% versus 77.8%). Most patients
presented because of bowel symptoms, most
commonly rectal bleeding, abdominal pain, or
change in bowel habit, with rectal bleeding
being more prevalent among cases (61.2%
versus 36.8%). For a few patients (5.4%), a
positive family history was given among other
reasons for presentation. No families satisfied
the Amsterdam criteria for HNPCC.9

Pathology findings
The 141 cases carried a total of 371 polyps,
including 163 histologically confirmed adeno-
mas (Table I). These included 56 tubular, 76
tubulovillous, and seven villous adenomas.
Morphology was unspecified for 24. Some
123 cases (87.2%) had a single confirmed
adenoma, and the remaining 18 cases
between two and four each.

Polyp diameter was obtained from colono-
scopy or histopathology reports for 280 polyps.
The histological measurement was used when
both were available. There were similar pro-
portions of adenomas (confirmed and uncon-
firmed combined) under (53.9%) and over 10
mm in diameter (46. 1%) (Table I). Most
adenomas (89-2%) were located in the distal
large bowel (rectum, sigmoid, and descending
colon). Six adenomas were reported as moder-
ately dysplastic and 11 severely dysplastic. (By
definition, all adenomas are dysplastic. During
the study years, mild dysplasia was usually not
mentioned in the pathology report.)

Family history of colorectal cancer and risk of
colorectal adenomas
Family sizes and relatives' age distributions
were almost identical for cases and controls,
and so were ignored in subsequent analyses. A
smaller proportion of cases (11 of 141, 7.8%)
than controls (85 of 882, 9.6%) reported
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TABLE II Family history of colorectal cancer amongfirst degree relatives of 141 cases with
histologically confirmed colorectal adenomas, and 882 controls without polyps who
undervent colonoscopy in Brisbane, Australia, 1980-1982, and 1985

Cases

Cases with Cases with
Cases with Cases with moderately adenomas

Number of adenomas tubulovillous or severely >10 mm,
first degree All > 10 mm or villous dysplastic any dysplasia,
relatives with Controls cases in diameter adenomas adenomas and villous
colorectal cancer (n=882) (n=141) (n=82) (n=71) (n= 17) (n= 18)

Any relatives 93 (10-5)* 14 (9.9) 8 (9.8) 7 (9.9) 3 (17.6) 3 (16-7)
1 Relative only 85 (9.6) 11 (7.8) 6 (7.3) 6 (8.5) 1 (5.9) 1 (5.6)
>2Relatives 8 (09) 3 (2-1) 2 (2.4) 1 (1-4) 2 (11.8) 2 (11.1)

*Numbers in brackets are percentages of column totals.

having a single first degree relative with CRC
(OR=08, 95% CI=0.4, 1-5) (Table II).
However, the proportion with two or more
positive relatives was twice as great among
cases (three of 141, 2-1%) as controls (eight of
882, 0.9%) (OR=2 3, 95% CI=0-5, 8.2). As
cases here were few, the CI is wide, and the
play of chance cannot be excluded. The results
changed little after adjustment for potential
confounding by age, sex, health insurance
status, education, physical activity, smoking
history, history of rectal bleeding, and presen-
tation or referral because of family history in
addition to bowel symptoms.
To examine the relation between family

history and malignant potential of adenomas,
we compared the prevalence of positive family
history among cases with large, dysplastic, or

villous adenomas with that among controls
(Table II). When each criterion was examined
separately, the presence of a positive family
history was most strongly linked to moderate
or severe dysplasia (positive family history in
any first degree relatives was present in three of
17 (17-6%) such cases compared with 93 of
882 (105%) controls (OR= 1.8, 95% CI 04,
5.7)). A similar pattern was seen for the small
group of cases whose adenomas showed all
three indicators of malignant potential
(OR= 1-7, 95% CI=0-4, 5.3). In the presence
of two or more positive relatives, these ORs
were 14.1 (95% CI=2.0, 62.9) and 13.2 (95%
CI= 1.9, 58.2), respectively. Although it seems
all the effect may lie with the strong family
history, cases are too few to truly distinguish
real differences. Neither size nor villous
pattern modified the general family history
association.

Discussion
The hypothesis that a history of CRC in any
first degree relatives confers an increased risk
of adenomas in general was not supported by
these data. This parallels another Australian
study,'0 but is at odds with other case-control
studies,l 11-13 which have found twofold to
fivefold increased risks for adenomas associ-
ated with any positive family history of CRC.
Two of them'2 13 almost certainly over-

estimated the relation, as colonoscopy patients
were compared with asymptomatic (non-
gastrointestinal) patients. Such a contrast is
likely to be biased as family history itself is a

reason for referral for colonoscopy. In the
other two studies, self reported family history

was not verified, little was said about reasons
for referral, it is not clear that HNPCC families
were excluded, and patients with different
strengths of family history were combined in
the analyses. Thus the true overall relation
remains unclear.

In the one controlled, prospective colono-
scopy study of which we are aware, the preva-
lence of adenomas among patients with a
family history was 14%, and in the rest 8%,
a difference statistically non-significant. 14
Among patients with two positive first degree
relatives, adenomas were almost twice as
prevalent (24%) as among those with only one
(13%). Consistent with this, and with reports
of colonoscopy screening of patients with a
positive family history,15 16 our results also sug-
gest that patients with two or more first degree
relatives with CRC may be at increased risk for
colorectal adenomas, and possibly at greatly
increased risk for adenomas with moderate to
severe dysplasia. This supports the notion
that some families, in addition to those with
FAP, have an inherited susceptibility to
develop colorectal adenomas,17 and that such
adenomas may have a heightened potential to
progress to carcinoma.5

All patients in this study, both cases and
controls, sought medical attention and were
referred for colonoscopy because of bowel
symptoms. Although it is clear that family
history itself plays some part in a patient's
decision to present to their doctor when they
develop bowel symptoms, this should apply
equally to cases and controls, and is therefore
unlikely to cause a bias in this study. In fact,
negative colonoscopy controls, as used here,
are in theory an ideal comparison group for the
cases. In support of this, a similar proportion of
cases and controls stated that a concern about
family history was one of the reasons for their
presentation to their doctor, and, further,
results were unchanged after adjusting in the
analysis for whether or not family history (in
addition to bowel symptoms) was one of the
reasons for the patient's presentation or
referral.
The lifetime risk for CRC in Australia, as in

Britain, is approximately 1 in 25. If family
history increases risk by a factor of 2 or 3, this
translates to a lifetime risk for first degree
relatives of CRC patients of approximately 1 in
10, on average. Using life table methods and
Lovett's original pedigrees,18 Houlston et al
have calculated that this increased risk is not
consistent across all families of CRC patients,
but increases with the strength of family
history.'9 Our results support this, and suggest
that colonoscopy screening among people with
one first degree relative with CRC would yield
no more adenomas than would be found in
others of the same age and sex. Our findings do
imply that people with two or more first degree
relatives with CRC may be at greater risk for
colorectal adenomas, and therefore might gain
most from colonoscopy screening, particularly
if they also have a relative excess of more
dysplastic lesions. Clearly, these possibilities
require further exploration and testing among
larger populations.
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