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Abstract
Background—The risk of colorectal can-
cer is higher among relatives of those
aVected. The neoplastic yield reported
from screening such individuals varies
enormously between studies and depends
on the age and strength of the family
history of those screened.
Aims—To ascertain the neoplastic yield of
endoscopic screening of first degree rela-
tives of patients with colorectal cancer by
age and familial risk.
Subjects—A total of 330 individuals with a
family history of colorectal cancer.
Method—Endoscopic screening con-
ducted according to a protocol.
Results—Adenomas were found in 12%,
and adenomas larger than 1 cm in 8%, of
“high risk” individuals screened prima-
rily by colonoscopy. Of those with neopla-
sia, 26% had lesions at or proximal to the
splenic flexure. Neoplasia was found in
9.5% of individuals at lower familial risk,
screened primarily by 60 cm flexible
sigmoidoscopy, 4% of whom had neoplasia
larger than 1 cm in size or cancer.
Neoplastic yield was greatest in the fourth
and fifth decades in those at highest risk,
but increased with age in those at lower
risk.
Conclusions—For individuals with two or
more first degree relatives, or relatives
who have developed colorectal cancer at a
young age, colonoscopy appears to be the
only satisfactory method of screening, but
60 cm flexible sigmoidoscopy may be use-
ful in those at lower levels of risk.
(Gut 1998;42:71–75)
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The risk of developing colorectal cancer is
increased among relatives of those aVected.1–4

In most families, no specific hereditary syn-
drome can be identified,5 6 only a minority hav-
ing familial adenomatous polyposis, hereditary
non-polyposis colorectal cancer, or related dis-
orders. Colorectal cancer risk among family
members varies with the number of aVected
relatives and the age at which relatives
developed the disease (tables 2–4).4 7 Rounded
estimates of relative risk of colorectal cancer
have proved clinically useful,8 and screening of
those at risk is widely recommended.8–14

Neoplastic yield reported from endoscopic
screening of relatives of patients with colorectal
cancer varies enormously between studies.
Retrospective reports of colonoscopy give rates

of polyp detection as diverse as 10.6 and
63%.15 16 Adenoma yield in prospective studies
is generally lower, varying between 12 and 22%
using colonoscopy13 14 17 and 5.3 and 21% using
60 cm flexible sigmoidoscopy.18 19 This dispar-
ity results not only from diVerences in study
design, but also the age and strength of the
family history of the individuals screened.
Many reports fail to give relevant information,
particularly on the latter issue. This makes
evaluation of the potential benefit of screening
diYcult and has led to conflicting screening
recommendations for individuals at risk.

Patients and methods
Individuals were recruited for screening via an
open access clinic, hospital referral, and case
finding initiatives, which were running for 28
months from June 1991. Individuals were
counselled before screening about their familial
risk and the type of screening being recom-
mended. No individuals had had previous
colorectal neoplasia, inflammatory bowel dis-
ease, or familial adenomatous polyposis. These
individuals were not involved in other screen-
ing initiatives in Nottingham during that time
period.20 Screening was conducted according
to a protocol (table 1). Individuals with positive
faecal occult blood tests or neoplasia detected
on 60 cm flexible sigmoidoscopy were screened
by total colonoscopy regardless of familial risk.
Colonoscopy was complete to the caecum in
165 of 193 (85%) individuals undergoing
colonoscopy as a primary screening procedure.
Twenty six individuals also had a completion
barium enema.Two individuals failed to attend
for barium enema. The 60 cm flexible
sigmoidoscopy was carried out without seda-
tion. Mean depth of insertion of the sigmoido-
scope was 57 cm, and in 91 (66%) individuals
the splenic flexure was definitively identified.
Screening was recommended from the age of

40 years, except in families where there was
evidence of hereditary non-polyposis colorectal
cancer, or where a relative had developed can-
cer at a young age, when screening was recom-
mended from the age of 20 years, or five years
before the youngest aVected relative whichever
was the earlier. Screening results were collected
prospectively and stored on a computer

Table 1 Screening protocol

AVected relatives Screening modality

First degree <50 years or >2 first
degree or first degree plus second
degree <50 years Colonoscopy

First degree or first and second
degree >50 years

Faecal occult blood test
plus 60 cm flexible
sigmoidoscopy
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database. Results were analysed by age and
family risk. Full data were available on 330
individuals (202 women and 128 men).

Results
Table 2 shows the results of screening 110
individuals (median age 44 (range 17–74)
years) from families with at least three first
degree relatives with colorectal cancer (1:2
risk). The histological findings were as follows.
Ten individuals had tubular adenomas, two
had tubulovillous adenomas, and two had un-
usual large dysplastic/metaplastic polyps.
(Other metaplastic polyps were excluded from
the analysis.) Twelve patients had a single
lesion, one had two lesions, and one had more
than ten. The site of the lesion was as follows:
three in the right colon (at or proximal to the
splenic flexure); five in the left colon; five in the
rectum; one in the left colon and rectum.
Adenomas larger than 1 cm were found in the
right colon (one), the left colon (four), and the
rectum (four). The yield of neoplasia over 1 cm
in size was highest in individuals in their fourth
and fifth decades, and this fell over the age of
50 years. Ten individuals were referred because
of symptoms or a combination of a family his-
tory of colorectal cancer and symptoms.Of this
subgroup, one had an adenoma detected.
Sixteen individuals admitted to symptoms on
enquiry for which they had not sought medical
advice. Adenomas were detected in two, and in
one of these it was larger than 1 cm.
Table 3 shows the results of screening 83

individuals (median age 45 (range 18–75)

years) with two first degree relatives with
colorectal cancer, a first degree relative with
colorectal cancer under the age of 50 years, or
both a first and second degree relative with the
disease, one of whom was under the age of 50
years (1:6–1:10 risk). Histological findings
were as follows. Six individuals had tubular
adenomas, one had a tubulovillous adenoma,
one had a villous adenoma, and one a tubular
adenoma plus a tubulovillous adenoma. Four
adenomas in three individuals were severely
dysplastic, three of which were 5 mm tubular
adenomas. Five individuals had a single lesion,
three had two, and one had five. The site of the
lesion was as follows: two in the right colon,
two in the left colon, three in the rectum, one in
the right colon and rectum, and one in the left
colon and rectum. The site of adenomas larger
than 1 cm or with severe dysplasia was as
follows: two in the right colon, one in the left
colon, two in the rectum, one in the right colon
and rectum, and one in the left colon and rec-
tum. Eight individuals were referred because of
symptoms or a combination of a family history
of colorectal cancer and symptoms. Of this
subgroup, one had neoplasia (> 1 cm). Twenty
three individuals had symptoms on enquiry for
which they had not sought medical advice.
Three had adenomas, and two of these were
larger than 1 cm.
Yield by family type was as follows: two of 26

individuals with a single first degree relative
under the age of 50 years (mean age of
subgroup 42 (range 22–67) years) had an
adenoma larger than 1 cm or exhibited severe
dysplasia. One of 29 individuals with a first and
second degree relative aVected, one of whom
was under 50 years (mean age of subgroup 37
(range 18–61) years) had an adenoma larger
than 1 cm. Five of 17 individuals who had two
first degree relatives who developed colorectal
cancer after the age of 50 years (mean age of
subgroup 61 (range 42–75) years) had adeno-
mas (four larger than 1 cm or with severe dys-
plasia). One of 11 individuals with both parents
aVected with colorectal neoplasia (mean age of
subgroup 43 (range 28–61) years) had a 5 mm
adenoma.
Table 4 shows the results of screening of 137

individuals (median age 49 (range 24–75)
years) with a single first degree, or first and
second degree relative, with colorectal cancer
over the age of 50 years (1:12–1:17 risk). Two
individuals had cancer (rectal polyp cancer and
Duke’s type B sigmoid), one had tubulovillous
adenoma, and ten had tubular adenomas. Nine
patients had a single lesion, one had two, and
one had more than five adenomas. The site of
neoplasia was as follows: four in the left colon;
six in the rectum, and one in the left colon and
rectum. No additional right sided pathology
was detected on colonoscopy in those with dis-
tal neoplasia. Twenty one individuals were
referred because of symptoms or a combina-
tion of family history and symptoms. Of this
subgroup, three had neoplasia (two > 1 cm).
Twenty four individuals had symptoms on
enquiry for which they had not sought medical
advice. Four had neoplasia (two > 1cm).

Table 2 Colonoscopic screening of individuals from families with three or more first degree
relatives with colorectal cancer (1:2 risk)

Age (y) No screened (%) No with neoplasia (%) No with neoplasia >1cm (%)

<20 4 (4) 1 (25) 1 (25)
20–29 16 (15) 1 (6) 0
30–39 21 (19) 4 (19) 4 (19)
40–49 27 (25) 4 (15) 3 (11)
50–59 24 (22) 0 0
60–69 14 (13) 2 (14) 1 (7)
>70 4 (4) 2 (50) 0

Total 110 14 (13) 9 (8)

Table 3 Colonoscopic screening of individuals with two first degree relatives with colorectal
cancer or a relative aVected under the age of 50 years (1:6–1:10 risk)

Age (y) No screened (%)
No with adenoma
(%)

No with adenoma >1cm or severe
dysplasia (%)

<20 4 (5) 1 (25) 1 (25)
20–29 12 (14) 1 (8) 0
30–39 15 (18) 0 0
40–49 20 (24) 0 0
50–59 15 (18) 2 (13) 2 (13)
60–69 17 (20) 5 (29) 4 (24)

Total 83 (100) 9 (11) 7 (8)

Table 4 60 cm flexible sigmoidoscopy screening of individuals with a single first degree, or
first and second degree relatives, with colorectal cancer over the age of 50 years (1:12–1:17
risk)

Age (y) No screened (%)
No with cancer
(%)

No with adenoma
(%)

No with neoplasia >1cm
(%)

20–29 7 (5)
30–39 25 (18) 1 (4)
40–49 37 (27) 2 (5) 1 (3)
50–59 38 (27) 4 (11) 1 (3)
60–69 24 (18) 2 (8) 2 (8)
>70 6 (4) 2(33) 1 (17)

Total 137 2 (1.5) 11 (8) 5 (4)
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Table 5 gives a summary of the pathological
features in 36 individuals found to have
neoplasia at endoscopy.

Discussion
The yield of neoplasia (12%) among those
screened primarily by colonoscopy is notable
because of their young age. All these individu-
als may be considered to be at “high risk” of
colorectal cancer (lifetime risks of colorectal
cancer of 1:2 to 1:10).7 To date prospective
studies of colonoscopic screening in individu-
als with two or more aVected first degree rela-
tives (1:2 and 1:6 risk) have generally been
small. Yield has ranged from 24% of 21
individuals21 to 36% of 18 and 39
individuals.14 18 Stephenson et al9 found adeno-
mas in 10% of 20 people with either two or
more relatives aVected or a relative younger
than 45 years aVected (1:2–1:10 risk). A large
report found neoplasia in 19.5% of 202
individuals with three or more aVected relatives
(1:2 risk) and in 11% of 132 individuals with
two first degree relatives or a relative aged
under 45 years (1:6–1:10 risk). This work is
diYcult to evaluate as adenoma size and age of
those screened are not given.8 However, an
update17 found adenomas in 27% of individuals
from hereditary non-polyposis colorectal can-
cer families, 9% having adenomas that were
“significant” (>1 cm/villous component/
moderately dysplastic). Adenomas were found
in 21% of other individuals at 1:10 or greater
risk, with 5% having “significant” lesions.
We found that, among those with three or

more relatives aVected (1:2 risk), neoplastic
yield was highest in the fourth and fifth decades
of life. A fifth of individuals aged 30–39 had
adenomas over 1 cm in size. Yield then fell over
the age of 50 years. Although about a fifth of
cancers in individuals with hereditary non-
polyposis colorectal cancer present over the age
60,22–24 many of those surviving to later life
without developing colorectal cancer are those
who have not in fact inherited the mutant gene,
and are therefore not at high risk of colorectal
cancer. Age is more diYcult to evaluate for
those with two first degree relatives or rela-
tive(s) aVected at a young age (1:6–1:10 risk).
We found the incidence of neoplasia to be
higher over the age of 50 years in this group,
suggesting environmental causes. This is sup-
ported by the fact that all of the 29% of
individuals with two older first degree relatives
aVected found to have neoplasia were them-
selves over the age of 50. However, a
proportion of this group had neoplasia below

the age of 30 years. Screening studies, includ-
ing ours, tend to group these individuals
together.8 9 This simplifies screening protocols
and the presentation of results. However, these
individuals are a heterogeneous group. Some,
although ascribed a 1:10 risk, have unrecog-
nised hereditary non-polyposis colorectal can-
cer (for instance where a parent is aVected by a
new mutation or is illegitimate). Others, where
several relatives have developed colorectal can-
cer late in life, may be subject to shared
environmental factors. A bimodal age distribu-
tion of neoplasia has previously been
observed,14 but our numbers are not large
enough to draw conclusions. The relatively low
yield of neoplasia observed in this group as a
whole means that many individuals were
screened unnecessarily. A higher yield could be
achieved by postponing screening. However,
until those individuals who are the relatives of
hereditary non-polyposis colorectal cancer
patients can be reliably distinguished from
those who have developed “sporadic” disease
at an unusually young age, such a policy will
miss lesions in the small proportion of
individuals with unrecognised hereditary non-
polyposis colorectal cancer. The possibility of
mutational analysis in index patients and
predictive testing of relatives will enable a more
refined screening strategy in the future.
Yield obtained using screening 60 cm

flexible sigmoidoscopy varies between pub-
lished series. Yield of adenomas in individuals
with a single aVected relative (1:17 risk) ranges
from 5.3% (58% of adenomas being less than 5
mm in size)18 to 17% (8% larger than 1 cm in
size).9 An adenoma yield from flexible sig-
moidoscopy of 19% has been reported.25 How-
ever, despite the impressive size of this study (n
= 670), over a quarter of those screened were
from one family making evaluation diYcult.
The yield of total colonoscopy in individuals at
this level of risk has also varied between 13 and
19% (mean age 55 and 51 respectively).21 14 We
found neoplasia in 9.5% of those screened pri-
marily by 60 cm flexible sigmoidoscopy, 4% of
whom had neoplasia larger than 1 cm in size.
These individuals are not considered to be at
high risk of colorectal cancer; most have only a
single relative aVected in later life. However,
the yield of neoplasia is high, given the
relatively young age of those screened. The
prevalence of both sporadic colorectal cancer
and adenomas increases with age.26 We have
observed a similar pattern in individuals at
lower levels of familial risk. Neoplastic yield,
among those with a single older first degree, or
first and second degree relatives with colorectal
cancer, increased steadily from 4% of those in
their fourth decade to 33% of those over the age
of 70 years. In studies in which yield has been
broken down by age, findings have been similar
to our own, with the incidence of neoplasia
rising from 0–4.3% under the age of 40 years to
16–32% over the age of 60 years.13 15 18 21

Comparing yield with that found in the general
population is important, particularly at lower
levels of familial risk. Yield obtained with 60 cm
flexible sigmoidoscopy was 5.7% in a population
of mean age 55 years.27 Although all controlled

Table 5 Pathological features in 36 individuals found to have neoplasia at endoscopy

1:2 1:6–1:10 1:12–1:17

Multiple adenomas >4 1 1 1
Severe dysplasia 2 3 0
Adenomas >1cm 9 4 5
Proximal neoplasia only 3 2 NA
Distal neoplasia only 11 6 NA
Proximal and distal neoplasia 0 1 NA
Cancer 0 0 2
Single <5mm adenoma 5 2 5

Total 14 9 13

NA, not applicable.
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studies have shown a higher yield in family
members than controls,9 18 21 25 even in one of the
larger studies this has failed to reach statistical
significance.21

Neoplastic yield among high risk individuals
referred for screening because of symptoms
was lower than that in those recruited by other
methods. At first sight this appears surprising;
however, a possible explanation lies in the fact
that many of these individuals were initially
seen in a general surgical clinic, where those
with obvious pathology or particularly suspi-
cious symptoms were investigated directly
rather than being referred for familial screen-
ing. The presence of symptoms on enquiry for
which medical attention had not been sought
appears to be a poor indicator of neoplasia in
those at very high risk of colorectal cancer.
However, at lower levels of familial risk, more
neoplasia was detected in those referred with
symptoms than in the group as a whole.
Furthermore, 17% of individuals who admit-
ted to symptoms on enquiry for which they had
not sought medical advice had neoplasia, 8%
having neoplasia over 1 cm in size. Some 6% of
asymptomatic individuals had neoplasia, only
1% having neoplasia larger than 1 cm. This
diVerence is not statistically significant but it
may be that the presence of symptoms in indi-
viduals at lower levels of family risk can help to
discriminate those more likely to have pathol-
ogy. Certainly, the presence of symptoms in
those with a family history of colorectal cancer
should always be taken seriously.
We found that, among individuals from

families with three or more aVected first degree
relatives (1:2 risk), 21% of adenomas and 11%
of adenomas larger than 1 cm in size were at or
proximal to the splenic flexure. Among indi-
viduals with two aVected first degree relatives
or a relative aVected at a young age (1:6–1:10
risk), 33% of adenomas and 43% of adenomas
larger than 1 cm or exhibiting severe dysplasia
were proximal to the splenic flexure. Some
29% of individuals had isolated proximal neo-
plasia over 1 cm in size or had severe dysplasia.
Similar findings were observed in high risk
individuals screened at St Mark’s Hospital,
London, where 40% of adenomas in individu-
als at 1:2 risk and 43% of adenomas in
individuals at 1:6–1:10 risk were proximal.8

These findings show that left sided endoscopy
is an unsatisfactory method of screening these
families and support the use of full colono-
scopy as the screening modality of choice for
such individuals.
Colonoscopy in expert hands is now a safe

procedure and it is possible that it may be the
screening modality of choice at all levels of
familial risk. Indeed, there are those who
currently advocate colonoscopy for all levels of
familial risk. However, this recommendation is
largely based on retrospective data analysis of
individuals of unknown familial risk.11 Retro-
spective analyses have reported isolated proxi-
mal polyps in up to one third of individuals
undergoing colonoscopy because of familial
risk.12 16 28 However, the extent of familial risk
in those screened is not stated. This makes
evaluation of these results diYcult as many of

those screened may have hereditary non-
polyposis colorectal cancer. Significantly, pro-
spective studies have found isolated proximal
neoplasia in only 1.5–5% of those
screened.9 13 29 One controlled study found
48% of adenomas in relatives (88% of whom
had only a single first degree relative aVected)
were beyond the splenic flexure, compared
with 25% in controls. However, this diVerence
was not statistically significant, the size of the
adenomas is not stated, it is unclear whether
these were isolated proximal lesions, or how
many individuals were aVected.21 Therefore in
itself this study is not suYcient to make a reco-
mendation of colonoscopy for all levels of
familial risk. Most proximal neoplasms de-
tected by screening are small tubular adenomas
similar to those found at post-mortem
examination.30–34 The capacity of these lesions
to progress to cancer is not established, and the
site of an adenoma may itself influence the
chance of progression to cancer.33 34 We found
no additional proximal neoplasia among indi-
viduals at lower levels of familial risk, who
underwent colonoscopy consequent on a posi-
tive result from flexible sigmoidoscopy. Further
follow up is required before the eYcacy of 60
cm flexible sigmoidoscopy in these individuals
is known, but initial data and those of other
studies9 13 29 suggest that it may be useful and
should be further explored. As shared environ-
mental factors probably contribute to the
development of colorectal cancer in many
families,3 a distribution of cancer similar to that
in sporadic disease is not unexpected. It is
important to remember that, to be of any value,
screening recomendations for those at risk of
familial colorectal cancer must be pragmatic.
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