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and Familial Adenomatous Polyposis.
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Summary

Bilateral pigmented fundus lesions were found in 65 out of 72 patients with familial
adenomatous polyposis, an additional five patients having unilateral lesions. With a
family history of familial adenomatous polyposis, the occurrence of multiple bilat-
eral fundus lesions indicates the presence of the abnormal gene, as does the occur-
rence of oval pigmented lesions with surrounding pale haloes. The absence of
pigmented fundus lesions does not exclude the abnormal genotype, while the pres-
~ ence of occasional pigmented spots can be found in an appreciable percentage of the
population. Ocular examination would, however, appear to be valuable in screening
those at risk, with a positive yield in most carriers of the gene for familial adeno-

matous polyposis.

In 1980 an association between congenital
hypertrophy of the retinal pigment epithelium
(CHRPE) and Gardner’s syndrome - was
described,! and this association was later
confirmed by other workers.”® Gardner’s syn-
drome is characterised by intestinal adenoma-
tous polyposis and various soft tissue and
bony tumours, transmitted as an autosomal
dominant trait. More recently it has become
apparent that CHRPE occurs in patients with
familial adenomatous polyposis without the
other extracolonic manifestations described
in Gardner’s syndrome.”*? The term Gard-
ner’s syndrome has tended to be replaced by
familial adenomatous polyposis.

Familial adenomatous polyposis is a syn-
drome characterised by the occurrence of
multiple adenomas in the gastrointestinal
tract. These polyps, which usually exceed 500
and may be as numerous as 10,000 in the large
bowel alone, have considerable potential for

malignant transformation.”® The polyps are
often evident from early adult life but may not
become manifest until the fourth decade of
life. For individuals at risk of developing the
disorder, screening by sigmoidoscopy is
recommended annually from the age of 14
years. Affected individuals are usually man-
aged by removing the greater part or all the
large intestine as a prophylactic measure to
prevent the development of large intestinal
carcinoma."

Although the association of CHRPE and
familial adenomatous polyposis is now well
established, some of the features of the pig-
mented fundus lesions remain unclear and
warrant further study. It has not been estab-
lished whether these lesions change with age,
nor is it clear if they are found in individuals at
risk of developing polyposis. Furthermore
considerable variation in the prevalence of
retinal lesions in affected individuals has been
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Fig. 1a

Fig. lc

Fig. 1.

ii) b—small round pigmented dot;
iii) c—large pigmented spot; and
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Fig Ib

Fig I1d

The 4 types of fundus lesion as described by Berk et al.'’:
i) a—oval pigmented lesion with surrounding pale halo;

iv) d—large atrophic lesion with or without a pigmented halo.

reported."*'> This variation has not been
satisfactorily explained and, while it may
reflect differences in techniques of examin-
ation or diagnostic criteria, other mechanisms
may be at work. We have attempted to
address these questions by studying a large

well-documented population of patients with
familial adenomatous polyposis.

Patients and Methods
All patients attending the Polyposis Clinic at
St Mark’s Hospital over a six month period
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TableI Absolute number of pigmented retinal lesions
in patients with familial adenomatous polyposis and in
the ‘at risk’ and comparison groups

No. of Affected ‘Atrisk’  Comparison
Lesions (n=72) (n=31) (n=26)
0 2 14 18
1-5 25 15 8
>5 45 2 0

were offered an ophthalmic examination. In
all 105 patients were seen: 74 were affected
and 31 were at risk of developing the disorder,
being children of affected individuals. A com-
parison group of 26 individuals were similarly
evaluated; these were either spouses of an
affected individual, or members of non poly-
_posis families attending the clinic with other
conditions. The polyposis status of all 131
individuals was unknown to the examiner at
the time of ophthalmoscopy.

The mean age of the patients with familial
adenomatous polyposis was 38.25 years and
that of the comparison group 37.25 years. The
sex ratio was 1:1 for the patients with familial
adenomatous polyposis, with a similar ratio
for the comparison group. Two patients were
excluded from the affected group: one had
X-linked retinitis pigmentosa and the other
had a large pigmented lesion at the macula
consistent with a diagnosis of congenital
toxoplasmosis. There were no individuals
excluded from the ‘at risk’ or comparison
groups.

The mean age of the ‘at risk’ group was 19.6
years, with 16 women and 15 men. Four of the
individuals in the ‘at risk’ group had at least
one rectal macroadenoma but none had
multiple adenomas. These four ‘at risk’ indi-
viduals were each less than 17 years of age.

Examination of the ocular fundi was per-

Table IT
adenomatous polyposis

formed through a maximally dilated pupil
using both indirect ophthalmoscopy and a
+90 dioptre aspheric lens in conjunction with
a Haag-Streit slit lamp microscope.

We divided focal pigmented fundus lesions
into the four groups described by Berk and
her colleagues™ (Fig. 1).

Results

Seventy out of 72 affected individuals had
multiple retinal lesions (Table I) which were
bilateral in all but five. There was no pre-
ferred location for their occurrence and pig-
mented spots were apparently randomly
distributed throughout the fundi. Most of the
lesions were isolated, but clustering was seen
in a few individuals. Sixty-two per cent (45/72)
of affected individuals had type A lesions
while 80 per cent (58/72) had two or more
types of lesion. The 72 patients in this group
had, between them, 603 retinal lesions. Two
patients with familial adenomatous polyposis
had no lesions in their fundi. These two indi-
viduals had their diagnosis of familial ade-
nomatous polyposis reviewed. Both had a
family history of polyposis and both had
undergone a colectomy. The specimens were
available for review and were found to con-
tain hundreds of adenomas. These two
patients had other family members with
polyposis attending St Mark’s Hospital who
also had pigmented retinal lesions.

There was no significant change in the
number of lesions with age, either in the series
as a whole or when the patients were analysed
according to type of lesion (Table II and Fig.
2).

One of the patients with familial adenoma-
tous polyposis, in addition to bilateral pig-
mented lesions, had albinotic spots of the
retinal pigment epithelium simulating ‘polar
bear tracks™ (Fig. 3).

Total number of lesions and number of lesions by type, broken down by decade, in patients with familial

Number Total No. No. of lesions by type

Age subjects lesions A B C D
16-25 18 180 42 111 20 7
26-35 17 104 18 69 9 8
3645 16 130 31 81 13 5
46-55 11 98 17 70 5 6
56-65 8 74 5 44 13 12
over 65 2 17 0 16 0 1
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Fig. 2. Affected patients: number of pigmented fundus lesions plotted against age.

Individuals in the ‘at risk’ group were mem-
bers of 20 kindreds, and each had an affected
parent. In the 20 kindreds there were 61 off-
spring of whom we were able to contact and
examine 45. Fourteen of these were already
affected and are analysed with the affected
group. We found in the 31 ‘at risk’ individuals,
eight with bilateral pigmented lesions and
nine with unilateral involvement. Two ‘at risk’
individuals had more than five lesions (Table
I) and none had more than eight; only two had
atype A lesion (see Fig. 1). Six had more than
one type of lesion. The small pigmented spots
of SOum in diameter (type B lesion) com-
prised 60 per cent of the lesions found in the
‘at risk’ group. The 31 members of this group
had, between them, 50 retinal lesions.

Of the 26 individuals in the comparison
group, 18 had no lesions and eight had
between one and five lesions in their fundi. Of
these latter eight individuals, only two had
more than one type of lesion, four of the eight
had bilateral lesions, but none of the eight had
a type A lesion. The number of lesions pres-
ent in the affected group differed significantly
from that both in the ‘at risk’ group (p<0.001)
and in the comparison group (p<0.001)
(Table I). The difference between the ‘at risk’
and comparison groups was less significant
(0.2<p<0.1).

Discussion

This study confirms the observation that
multiple pigmented retinal lesions of the ret-
inal pigment epithelium are reliable markers
for patients with familial adenomatous poly-
posis.

In our study, 97% of affected individuals
had pigmented lesions which were predom-
inantly bilateral and multiple. This preva-
lence of pigmented lesions in the affected
group is similar to several in the liter-

Fig. 3. Grouped albinotic spots of the retinal pigment
epithelium (‘polar bear tracks’) in patient with familial
adenomatous polyposis.



220

ature,'®? but higher than some other
reports. Two thirds of the affected individuals
had type A lesions which were not found in
the comparison group. This suggests that, in
the presence of a family history of familial
adenomatous polyposis, this lesion, which
appears to be unique to familial adenomatous
polyposis,'® indicates the presence of the
abnormal genotype. This oval pigmented

(type A) lesion has been recorded in patients
with familial adenomatous polyposis by other
authors, but its prevalence has not been
quoted.

- Type B lesions were the most frequent
lesion in both the affected and comparison
groups. However in the latter the number of
lesions was small and they were more likely to
be the sole type of hyperpigmentation of the
retinal pigment epithelium. Type C and D
lesions were occasionally seen in the compari-
son group. In our comparison group eight out
of 26 had between one and five pigmented
lesions. This compares with Traboulsi and his
co-workers' who found small unilateral
lesions in 14 and small bilateral lesions in two
out of 42 controls, and Chapman and her co-
workers'? who found one or two lesions in 15
out of 35 of their control group. It would
therefore appear that about 3040% of
normal individuals have a few pigmented
lesions in their fundi.

The patient with grouped white spots of the
pigment epithelium (Fig. 3) has an appear-
ance not previously described in association
with familial adenomatous polyposis.
Although this could be a fortuitous finding, it
is more probably of significance, in view of the
variety of other pigment epithelial defects
seen in familial adenomatous polyposis.

Variable expressivity is commonly seen in
conditions inherited as autosomal dominant
traits and the finding of two individuals in our
series without any retinal lesion is not surpris-
ing. This should not be interpreted as repre-
senting a variant of the underlying disorder
especially as pigmented lesions were found in
other members of these families. For a similar
reason the variation in number and type of
lesion was not unexpected.

The 72 affected individuals had between
them 603 retinal lesions, an average of over
eight lesions per individual, while the 31
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members of the ‘at risk’ group had between
them only 50 lesions. Assuming that half the
‘at risk’ group will be carrying the mutant
gene for familial adenomatous polyposis,
there is still a paucity of lesions in this group.
This difference in the absolute number of ret-
inal lesions between the ‘at risk ’ and affected
individuals in our study may reflect a chance
finding, or may indicate either variable
expressivity or that the lesions are not always
congenital.

Eight ‘at risk’ individuals had bilateral pig-
mented lesions but only two had a large
enough number (more than five lesions) to
suggest they had inherited the abnormal gene.
Another two individuals had a type A lesion
and a further three individuals had two types
of lesion. Thus a total of seven ‘at risk’ indi-
viduals might be assumed to have inherited
the abnormal gene.

The differences documented between the
number and variety of pigmented lesions in
the affected and ‘at risk’ groups have not been
described before. Only one other report has
surveyed a large number of individuals at risk
of developing familial adenomatous poly-
posis.‘ They found in 16 kindreds with familial
adenomatous polyposis (with extra-colonic
manifestations) approximately half of the ‘at
risk’ individuals had bilateral lesions, which
were indistinguishable from those of the
affected group. Blair and Trempe' included
two ‘at risk’ patients in their series, one of
whom had multiple oval to round hyper-
pigmented lesions.

The congenital nature of these pigmented
retinal lesions is suggested by the terminology
and supported by the clinical similarity with
unilateral, solitary, pigmented lesions of 1-2
disc diameters in size. However, congenital
hypertrophy of the retinal pigment epithelium
has not been shown to be inherited. Con-
versely the pigmented lesions seen in associ-
ation with familial adenomatous polyposis are
familial, multiple and of different shapes and
dimensions. The presence of pigmented
lesions in neonates and young children, at risk
of developing familial adenomatous poly-
posis, does not rule out that some of these
lesions also may be acquired. Furthermore,
Baker and his colleagues' have noted that the
other phenotypic manifestations of familial
adenomatous polyposis are hyperplastic and
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they cautioned against accepting that the
lesions seen in familial adenomatous poly-
posis were hypertrophic. However, hyper-
plasia has been described in at least one case
of CHRPE.'® Gass" has argued that the evi-
dence for all focal pigmented anomalies of the
pigment epithelium of the retina being con-
genital was not proven and that a number of
processes may produce a similar clinical
lesion.

We did not find a difference in the number
of lesions with age, and this is in favour of
these lesions being congenital, although none
- of our patients was under 16 years of age. We
believe, however, that while these lesions
may be congenital, certain differences exist
between the pigmented lesions of ‘classical’

" CHRPE and those associated with familial

adenomatous polyposis. The use of the term
‘CHRPE’ in association with familial adeno-
matous polyposis is, therefore, probably
inappropriate.

We believe, in common with others,*" that
the "presence of multiple bilateral pigmented
fundus lesions in a person at risk of develop-
ing familial adenomatous polyposis suggests
inheritance of the abnormal gene, while the
presence of one or more type A lesion is even
stronger evidence for this. While the absence
of pigmented lesions does not exclude the
diagnosis, ocular examination would appear
to be a valuable and simple means of detecting
carriers of the gene for familial adenomatous
polyposis. The combination of sigmoidoscopy
and examination for CHRPE will sharpen the
clinician’s ability to diagnose familial adeno-
matous polyposis. Genetic testing will, when
freely available, further assist in the
diagnosis.

We wish to thank the Consultant Surgeons at St

Mark’s Hospital for agreeing to our studying patients
under their care.
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