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Does a family history of cancer increase the risk of
occurrence, growth, and recurrence of colorectal
adenomas?
K Almendingen, B Hofstad, M H Vatn
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Background: Familial history of colorectal cancer (FHCRC) is a recognised risk factor for sporadic
CRC. The relationship to the growth rate of adenomas is largely unknown. Lifestyle related factors,
which may also cluster in families, are also recognised risk factors for adenomas and CRC.
Aims: To study the relationships between FHCRC and family history of other cancers (FHOC) among
first degree relatives in relation to occurrence, growth, and recurrence of adenomas.
Patients and methods: Eighty seven patients with adenomas, participating in a double blind, three
year, placebo controlled, endoscopic follow up and intervention study of growth and recurrence of
polyps (50% men, 50–76 years). Polyps >9 mm were removed whereas the remainder and newly dis-
covered polyps <10 mm were left in situ for three years before removal and histological diagnosis.
Data were collected by means of dietary records, interviews, and questionnaires.
Results: The adenoma cases with FHCRC had a fourfold higher risk of adenoma growth. In contrast,
no significant association was found for adenoma recurrence. FHOC was not significantly related to
increased risk of growth or recurrence. Family history showed no significant association with the risk of
baseline adenoma occurrence. Adjustment for CRC risk factors, also known to cluster in families, did
not alter the results.
Conclusions: FHCRC seems to be a strong risk factor for adenoma growth, but not for the earlier
phases of CRC development such as the initiation of adenomas.

First degree relatives of individuals with colorectal cancer
(CRC) are known to have an approximately twofold
increased risk of sporadic CRC.1–5 Even higher risks have

been reported among individuals with two or more affected
relatives.6 Familial clustering may be due to a combination of
environmental and genetic factors.7–12 It has been suggested
that for a substantial proportion of sporadic CRCs inheritance
determines the individual susceptibility whereas lifestyle is
important for expression of the cancer.8

Different types of studies have suggested that an “un-
healthy diet”13–17 and the use of tobacco13 18 19 are associated
with the occurrence of adenomas less than 1 cm in diameter.
The malignant potential however increases with the size of the
adenoma as less than 1% of polyps <1 cm in diameter show
malignant change while 10–50% of polyps >2 cm in diameter
are malignant.20 Growth of adenomas followed up in situ is
thus considered a very good surrogate for CRC risk.20 Against
this background, it seems important to identify factors affect-
ing the growth rate of polyps. Evidence exists that different
lifestyle related factors are related to the adenoma growth
phase21–23 but the number of polyp growth studies is limited.
This may be due to the fact that technical problems related to
in situ measurements, redetection, and reidentification of pol-
yps, or ethical considerations, make studies of polyp growth
difficult to accomplish.20

The incidence rate of CRC in Norway has risen from a low
level in the 1950s to the highest rate among the five Nordic
countries over the past decades.24 The increasing incidence of
CRC during the past decades coincides with several changes in
lifestyle habits in the Norwegian population during the same
time period.25 It is thus important to evaluate to what extent
familial predisposition is involved in both early and late stages
of colorectal neoplasia.

The aims of the present study were to observe the relation-
ships between a familial history of CRC (FHCRC) and a famil-

ial history of other cancers (FHOC) among first degree
relatives in relation to occurrence, growth, and recurrence of
colorectal adenomas in a Norwegian cohort of polyp bearing
outpatients. We also wished to see if the study outcomes were
dependent on choice of control group. Our assessments of
lifestyle related habits in this material17 19 22 23 allowed for con-
trol of potential confounders that may also cluster in families.
This is relevant as such variables are found to be associated
with both adenomas and CRC in different types of studies.13 14

PATIENTS AND METHODS
Patients
The study was primarily designed to investigate the effects of
intervention medication on growth and recurrence of colo-
rectal polyps. The present data were thus derived from a dou-
ble blind, three year, placebo controlled, follow up and
intervention study of growth and recurrence of polyps.26–31

Patients received placebo (lactose) or a mixture of calcium (1.6
g) and antioxidants (150 mg vitamin C, 75 mg α-tocopherol,
15 mg β-carotene, 101 µg selenium). They were stratified
according to polyp size and block randomised in order to test
whether the active medication could reduce polyp growth or
recurrence.27

Patients were consecutively recruited from gastroentero-
logical outpatients who had been referred for colonoscopy for
a variety of abdominal symptoms prior to inclusion. Subjects
with CRC, familial polyposis coli (FAP), hereditary non-
polyposis colorectal cancer (HNPCC), inflammatory bowel
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disease, renal or heart failure, or inability to undergo colonos-
copy or dietary assessment were excluded. We defined FAP as
>100 polyps and HNPCC according to the Amsterdam criteria
I.32 No eligible patients were excluded due to these
syndromes.26 Thus subjects with a first degree relative with
CRC were regarded as having FHCRC in this study. Of the 116
polyp patients (50% men, 50–76 years) who were included in
the intervention study, eight were non-compliers with lifestyle
assessments. Twenty one patients had hyperplastic polyps
only, and they were excluded due to the low malignant poten-
tial of such polyps.33 34 The remaining 87 patients all had histo-
logically confirmed adenomas at inclusion, and it was 48 of
these patients who received placebo during the three years of
intervention.

All large sized polyps were removed whereas the remainder
and newly discovered polyps of <10 mm maximum diameter
were left in situ for up to three years with annual colonoscopic
follow up examinations. At the end of the study, all polyps
were removed and subjected to histological examination,
which was performed by a single experienced histopatholo-
gist. Polyps were classified according to WHO criteria.35

Change in polyp size after three years was assessed. When
patients had multiple polyps that were followed up, the diam-
eters of all of the different polyps in each patient were added
together to give an estimation of net growth, whether positive
or negative. Net growth was defined as an increase in diameter
of at least 1 mm. Forty per cent of adenomas increased in size
over three years by 1–4 mm.29 Further details of patients,
design, methods, and endoscopic results have been presented
elsewhere.26–31

Controls
Polyp free controls were recruited to investigate the effects of
risk factors on the prevalence of polyps. To minimise the risk of
control selection bias,36 two separate sets of unrelated controls
matched for sex (50% men) and age (±5 years) were
recruited.17 The same eligibility criteria were applied for
controls as for cases. Both sets of controls were recruited from
the same geographic area as the cases. As for the cases, none
of the controls was hospitalised but lived at home. As adeno-
mas are usually diagnosed in older adults who undergo colon-
oscopy for symptoms usually unrelated to their adenoma, it
was considered necessary to obtain a control group selected in
the same way. A “hospital” control group of 35 outpatients
referred for colonoscopy to the same gastroenterological
department as the cases were included after colonoscopic
verification of polyp free status. Additionally, a healthy control
group of 35 persons were recruited from a centre for elderly
people and two large insurance companies. It was intended
that the healthy controls should have no abdominal symptoms
to warrant colonoscopy, and they were proven to be free of
adenomatous polyps by screening colonoscopy.

Registration of data
Immediately after the baseline colonoscopy, subjects were
asked to complete a questionnaire which also included infor-
mation on FHCRC and FHOC in first degree relatives. The
questionnaires were checked to eliminate errors, inconsisten-
cies, and misunderstandings. Information regarding second
degree relatives was not collected. FHCRC was defined as at
least one first degree relative with a history of CRC, and FHOC
as at least one first degree relative with a history of cancer
other than CRC.

Self administered questionnaires, structured interviews,
and a five day dietary record by weighing were used to collect
information on lifestyle related habits and other demographic
data.17 19 22 23 After one year, no major dietary changes were
found.37 Weight and height were measured, and body mass
index (BMI) was calculated as: BMI=weight (kg)/height
(m)2. Subjects were not given any dietary or lifestyle advice
during the study.

Colonic examinations were performed by a single endo-
scopist and the lifestyle assessments by a single clinical nutri-
tionist. As a consequence, the endoscopist was blind to the
results of the lifestyle assessments. The nutritionist was blind
to the FHCRC and FHOC status of the subjects. The
endoscopist, nutritionist, and cases were all blind to the
adenoma status of the cases during these registrations as the
histological examination of the polyps was performed after
three years when all polyps were removed.

Safety of the study
The protocol and aims were explained to the subjects who had
to give their consent before inclusion. Approval of the study
was obtained from the regional ethical committee. The safety
aspect of leaving adenomas <10 mm maximum diameter in
situ for three years, rather than performing polypectomy at
diagnosis, has previously been discussed in detail.20 26–31

Statistical methods
This study is a supplementary study to an intervention trial.27

The primary end point of that study was to examine the effect
of trial medication on growth and recurrence of colorectal
polyps, and the size of the study group was determined as
described previously.27

Statistical analysis was performed using the SPSS statistical
package version 8.0. Analyses were carried out separately for
the two different control groups to provide an indication of the
differences in risk estimates introduced by control sources. All
reported p values were two sided, and a level of significance
was set at p<0.05. Non-parametric statistical methods were
applied for exposure variables as a consequence of their gen-
erally skewed values. Continuous data were analysed by the
Mann-Whitney U test for comparisons of groups whereas χ2

tests were used for categorised data. Univariate logistic
regression was used to estimate crude odds ratios (ORs)
including the 95% confidence intervals (95% CI), and multiple
logistic regression was performed to estimate adjusted ORs,
adjusting for potential confounders, including smoking
habits, BMI, alcohol intake, and dietary variables (fat,
carbohydrates, vegetables, vitamins, etc). These variables were
chosen because of their associations with adenomas in these
data.17 19 22 23 In the adjusted analyses, the primary exposure of
interest was categorised, and the other variables were used
continuously. The category of lowest intake was used as refer-
ence. Adjusted p for trend was tested by including the
exposure categories as continuous in the logistic model.

RESULTS
Background characteristics
Fourteen cases (16%) reported having FHCRC, none with
more than one first degree relative, and 37 cases (43%) FHOC
(table 1). Six cases had combined FHCRC and FHOC. Only one
of these was a HNPCC spectrum cancer (cancer of the uterus).
None had more than one first degree relative with HNPCC
spectrum cancers. The number of cases with FHCRC and
FHOC did not differ between the groups receiving placebo and
active medication (p=0.7 and p=0.5). The median baseline
number of adenomas was 1.5 among cases with FHCRC and
1.0 among cases without FHCRC (p=0.7).

Cases did not differ from the two sets of controls with
respect to FHCRC, FHOC, age, sex, alcohol intake, or BMI.
Several differences were however observed between cases and
controls with regard to the use of tobacco and dietary habits,
with the cases presenting several indicators of having a poorer
diet17 and more extensive use of tobacco.19

Relationship between reported disposition for familial
cancer and baseline adenoma occurrence
The risk of having adenomas (that is, adenoma occurrence)
was not related to FHCRC when the 87 adenoma cases were
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compared with the “hospital” and healthy controls (table 2).
The crude ORs for FHCRC were 1.2 (95% CI 0.4–3.5) and 0.9
(95% CI 0.3–2.7), respectively. The crude ORs for FHOC were
1.6 (95% CI 0.7–3.7) and 1.4 (95% CI 0.6–3.2), respectively.
Further adjustments (other than those shown in table 2) for
BMI and intakes of vegetables, cruciferous vegetables,
carbohydrates, fat, cereals, and number of polyps found at
inclusion did not affect any of these risk estimates.

We distinguished cases according to the size of the largest
adenoma (table 3). However, no significant associations were
found for either FHCRC or FHOC.

The number of cases with multiple large adenomas (n=18)
did not differ significantly from those with a single small
adenoma (n=13) with regard to FHCRC or FHOC (p<0.7)
(data not shown).

Relationship between reported disposition for familial
cancer and adenoma recurrence after three years of
endoscopic follow up
Neither FHCRC nor FHOC significantly increased the risk of
formation of new adenomas in either crude or adjusted analy-
ses (adjusted OR 0.7, 95% CI 0.1–4.8 and adjusted OR 1.8, 95%
CI 0.4–7.1, respectively). Further adjustments for number of
polyps found at inclusion, BMI, and intake of carbohydrates,
starch, cholesterol, and cruciferous vegetables did not affect
these risk estimates (data not shown). Only the placebo cases

(n=48) were included in these analyses to avoid bias due to
possible effects of the intervention medication.27

Relationship between reported disposition for familial
cancer and adenoma growth after three years of
endoscopic follow up
FHCRC was positively associated with adenoma growth in all
analyses (table 4). However, significance was only reached
after inclusion of the active medication receivers (n=87) in
both crude (OR 4.2, 95% CI 1.3–13.9) and adjusted analyses.
In contrast, FHOC did not increase the risk of growth. Further
adjustments for number of polyps found at inclusion, BMI,
carbohydrates, starch, cholesterol, and cruciferous vegetables
did not affect these risk estimates.

DISCUSSION
In the present study, FHCRC was a strong risk factor for
adenoma growth after three years of endoscopic follow up. In
contrast, no such association was seen for adenoma recur-
rence or baseline adenoma occurrence.

Whereas small adenomas are rarely malignant, malignant
potential increases with the size of the polyp.33 34 Previous
studies1 3 7 have suggested that the presence of FHCRC in first
degree relatives is a risk factor for CRC. In particular, a French
study4 found that the risk of CRC in subjects with FHCRC was
doubled, as was the risk of large adenomas, whereas the risk

Table 1 Background characteristics of adenoma cases, “hospital” controls, and
healthy controls

Adenoma cases
(n=87)

“Hospital”
controls* (n=35) p Value†

Healthy controls*
(n=35) p Value‡

Age (y)§ 66 64 0.7 66 0.9
Body mass index (kg/m2) 24.8 25.6 0.2 25.4 0.2
FHCRC (%) 16 14 0.8 17 0.9
FHOC (%) 43 31 0.3 34 0.4
Alcohol intake (g/day) 5 5 0.7 5 0.6
Never smokers (%) 23 43 43
Ex-smokers (%) 33 43 37
Current smokers (%) 44 14 0.006 20 0.03
Type of intervention (%)¶

Active 45 — —

Placebo 55 — —

Values are medians or percentage of study group.
*Both sets of controls were sex (50% men) and age matched (±5 years) to cases and proven to be free of
polyps by colonoscopy.
†Adenoma cases versus “hospital” controls; ‡adenoma cases versus healthy controls.
§Range at inclusion: 50–76 years.
¶The active medication consisted of vitamin C (150 mg), α-tocopherol (75 mg), β-carotene (15 mg),
selenium (101 µg), and calcium (1.6 g), and the placebo medication consisted of lactose.27 The controls did
not participate in the intervention study.
FHCRC, familial history of colorectal cancer in first degree relatives; FHOC, familial history of other cancers
in first degree relatives.

Table 2 Odds ratios (ORs) with 95% confidence intervals (CIs) for risk of adenoma occurrence by familial history of
colorectal cancer (FHCRC) and other cancers (FHOC) in first degree relatives

Cases
n

Hospital controls (n=35)* Healthy controls (n=35)*

n
Crude OR
(95% CI)

Adjusted† OR
(95% CI)

Adjusted‡ OR
(95% CI)

Adjusted§ OR
(95% CI) n

Crude OR
(95% CI)

Adjusted† OR
(95% CI)

Adjusted‡ OR
(95% CI)

Adjusted§ OR
(95% CI)

FHCRC
No 73 30 1.0 1.0 1.0 1.0 29 1.0 1.0 1.0 1.0
Yes 14 5 1.2 (0.4–3.5) 1.2 (0.4–3.8) 1.1 (0.3–3.5) 1.1 (0.4–3.5) 6 0.9 (0.3–2.7) 0.9 (0.3–2.8) 0.9 (0.3–2.8) 0.9 (0.3–2.7)

FHOC
No 50 24 1.0 1.0 1.0 1.0 23 1.0 1.0 1.0 1.0
Yes 37 11 1.6 (0.7–3.7) 1.6 (0.7–3.7) 1.6 (0.7–3.8) 1.6 (0.7–3.7) 12 1.4 (0.6–3.2) 1.5 (0.6–3.5) 1.5 (0.6–3.5) 1.4 (0.6–3.2)

*Both sets of controls are sex (50% men) and age matched (±5 years) to the cases and proven to be free of polyps by colonoscopy.
†Adjusted for smoking status.
‡Adjusted for smoking status and intake of alcohol (g/day).
§Adjusted: FHCRC for FHOC and FHOC for FHCRC.
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of small adenomas was not affected. In accordance with these
studies, we may suggest that the genetic background for colo-
rectal adenomas influences adenoma growth but has less
influence on initial adenoma formation.

A major strength of the study was that we were able to fol-
low up adenomas <10 mm left in situ for three years, and that
a histological diagnosis was available for all polyps. Further-
more, both cases and controls underwent colonoscopy, which
was performed by a single experienced endoscopist. Therefore,
misclassification was reduced to a minimum, which is essen-
tial for studies of this sample size. The ORs were approxi-
mately 4 in some of the analyses and failure to detect signifi-
cance may have been due to the low sample size. To obtain a
more reliable result, a larger study population should be
investigated in future studies. However, the findings were
consistent, even after adjustments for potential behavioural
confounders which are likely to aggregate in families and
which are also associated with both adenomas and CRC in
different types of studies.13 14 Moreover, the choice of controls
did not affect the results. Generally, in case control studies the

validity of the results is increased if they are similar, regardless
of choice of controls. In contrast, the validity of the results is
reduced if it is dependent upon this choice.36 A limitation of
the present study is that we defined family predisposition only
on the basis of self reported presence or absence of FHCRC and
FHOC. This was not checked in the cancer registry or hospital
records. However, family history appears to be reported with
high sensitivity and specificity.38–40 Generally, in clinical long
term studies, a tendency for self selection bias and recall bias
cannot be excluded.36 Cases may have belonged to a health
conscious group of the population. However, these patients
had a baseline diet high in fat and cholesterol and low in fibre
and antioxidants, and the number of smokers was high.
Nevertheless, the overall consistency of the data with previous
studies and the lack of association with FHOC may indicate a
minor influence of bias on the present results.

The present data may suggest that at some point in the spo-
radic development of CRC, FHCRC becomes more important
as a risk factor than common environmental risk factors.
Despite the low number of polyp growth studies, evidence

Table 3 Odds ratios (ORs) with 95% confidence intervals (CIs) for the risk of having
small, medium, or large adenomas by familial history of colorectal cancer (FHCRC)
and other cancers (FHOC) in first degree relatives

Adenoma
cases (n)

Healthy
controls* (n)

Crude OR
(95% CI)

Adjusted† OR
(95% CI)

Adjusted‡ OR
(95% CI)

Occurrence of small sized adenomas (maximum diameter <5 mm)
FHCRC

No 11 29 1.0 1.0 1.0
Yes 3 6 1.3 (0.3–6.2) 1.5 (0.3–7.8) 1.6 (0.3–8.1)

FHOC
No 9 23 1.0 1.0 1.0
Yes 5 12 1.1 (0.3–3.9) 0.9 (0.2–3.9) 0.9 (0.2–3.7)

Occurrence of medium sized adenomas (maximal diameter 5–9 mm)
FHCRC

No 33 29 1.0 1.0 1.0
Yes 7 6 1.1 (0.3–3.4) 1.2 (0.3–4.2) 1.2 (0.3–4.2)

FHOC
No 23 23 1.0 1.0 1.0
Yes 17 12 1.4 (0.6–3.6) 1.8 (0.6–4.9) 1.8 (0.6–4.9)

Occurrence of large sized adenomas (maximum diameter >10 mm)
FHCRC

No 29 29 1.0 1.0 1.0
Yes 4 6 0.7 (0.2–2.6) 0.6 (0.1–2.4) 0.6 (0.2–2.5)

FHOC
No 18 23 1.0 1.0 1.0
Yes 15 12 1.6 (0.6–4.3) 1.5 (0.5–4.0) 1.4 (0.5–3.8)

*The healthy controls were sex (50% men) and age matched (±5 years) to cases and proven to be free of
polyps by colonoscopy.
†Adjusted for smoking status.
‡Adjusted for smoking status and intake of alcohol (g/day).

Table 4 Familial predisposition of colorectal cancer (FHCRC) and other types of cancers (FHOC) among first degree
relatives and risk of net growth of adenomas <10 mm followed up in situ three years after inclusion

Cases with net
adenoma
growth* (n)

Cases with no
net adenoma
growth† (n)

Crude OR (95% CI) Adjusted OR (95% CI)¶
Adjusted OR
(95% CI)** (All‡)

Adjusted OR
(95% CI)††
(All‡)All‡ Placebo§ All‡ Placebo§

FHCRC
No 22‡/13d§ 51‡/28§ 1.0 1.0 1.0 1.0 1.0 1.0
Yes 9/5 5/2 4.2 (1.3–13.9) 5.4 (0.9–31.5) 3.7 (1.1–12.5) 4.3 (0.7–26.5) 3.8 (1.1–12.8) 3.9 (1.2–13.4)

FHOC
No 19/13 31/16 1.0 1.0 1.0 1.0 1.0 1.0
Yes 12/5 25/14 0.8 (0.3–1.9) 0.4 (0.1–1.5) 0.7 (0.3–1.8) 0.3 (0.1–1.1) 0.7 (0.3–1.8) 0.9 (0.3–2.1)

*Net growth=more than 1 mm increase in total adenoma diameter after three years.
†No net growth=less than 1 mm increase in total adenoma diameter after three years; no detectable change or regression.
‡Data for the whole study group of 87 adenoma cases
§Data for the 48 adenoma cases who only received placebo during the three years of intervention.27

¶Adjusted for smoking status.
**Adjusted for type of intervention and smoking status.
††Adjusted for type of intervention and number of polyps found at inclusion.

750 Almendingen, Hofstad, Vatn

www.gutjnl.com



suggests that indicators of an “unhealthy lifestyle” may also
be risk factors for adenoma growth.21–23 One may hypothesise
that the different lifestyle related risk factors play an
individual role among patients without inherited risk
factors.8 10 This is supported by our previous finding that the
intervention medication (calcium and antioxidants) was only
found to have an effect on adenoma recurrence in low risk
individuals without FHCRC.27 In any case, the present and
previous findings 21–23 may suggest that a combination of
inherited and environmental risk factors is active. Future
studies should include examination of gene-lifestyle related
risk factor interactions at different stages of CRC develop-
ment.

Various studies have suggested that a “healthy” lifestyle
may be protective in the development of early stages of
sporadic neoplastic lesions.13 14 In order to prevent initiation of
the premalignant stages of CRC, and also development of
other lifestyle related diseases, a preventive lifestyle should
therefore be recommended in general from an early age.

In conclusion, the presence of FHCRC among first degree
relatives was strongly associated with growth of colorectal
adenomas followed up in situ for three years. This finding was
consistent after adjustment was made for potential behav-
ioural confounders that are likely to aggregate in families, and
choice of controls. These results are important because the
malignant potential increases with the size of the adenoma.
The study suggests that at some point in the development of
CRC, FHCRC may become an important risk factor, superim-
posed on the common environmental factors which may play
a stronger role in the earlier phases. These questions should be
studied more closely in the future.
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