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SUMMARY

The presence of bilateral, multiple patches of congenital
hypertrophy of the retinal pigment epithelium (CHRPE)
is cited as an early phenotypic marker of the familial
adenomatous polyposis coli (FAPC) gene. However, the
degree of concordance between CHRPE and the presence
of familial adenomatous polyposis (FAP) has not been
adequately assessed in individual families. We studied the
eyes of 28 members of a single kindred spanning three
generations with FAPC; 14 were affected and 14
unaffected but ‘at risk’. Six affected and 8 unaffected at
risk individuals possessed a total of 34 retinal lesions, 17
in each group. Two affected individuals and 1 at risk indi-
vidual had the classical pattern of CHRPE associated
with FAPC. The sensitivity of CHRPE as an ocular
marker for FAPC in this kindred was 14.2%. Our find-
ings have implications for the use of CHRPE for the pre-
symptomatic screening of family members at risk of
FAPC. Therefore, ocular examination should not replace
colonoscopic screening in an individual at risk of FAPC.

Inherited gastrointestinal polyposis syndromes include
Gardner’s syndrome,' familial polyposis coli’ and Turcot
syndrome. The gene for familial adenomatous polyposis
coli (FAPC) has been linked to chromosome 5q21, and
point mutations at this locus are responsible for familial
adenomatous polyposis (FAP) and Gardner’s syndrome.®
The development of multiple adenomatous polyps in the
gastrointestinal tract of affected individuals, with 100%
malignant potential, characterises these conditions.>’
Extracolonic manifestations (e.g. osteomas, fibromata and
sebaceous cysts) are features of Gardner’s syndrome.
Multiple patches of congenital hypertrophy of the ret-
inal pigment epithelium (CHRPE) have been described in
large numbers of individuals with Gardner’s syndrome® ™
and FAP."** CHRPE was originally used by Reese and
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Jones™ to describe congenital benign melanomas of the
retinal pigment epithelium, but has become associated
with the pigmented retinal lesions found in FAPC. The
presence of bilateral, multiple patches of CHRPE is cited
as an early phenotypic marker of the FAPC gene."

Some authors consider CHRPE as a discrete ocular
marker for FAPC in families in which it occurs.”"*" On
the basis of CHRPE’s reported high sensitivity as an
ocular marker for FAPC'®**** its presence has been advo-
cated to complement DNA linkage studies in a presympto-
matic diagnosis of FAPC.**?°

Evidence exists for interfamilial variation in CHRPE”’
and intrafamilial variation has been suggested.'"'****
Therefore, could the absence of retinal lesions in an indi-
vidual belonging to a kindred with some family members
possessing CHRPE indicate the absence of the FAPC
gene? To answer this important question three generations
of an extensive kindred (Fig. 1) with FAPC were
examined.

SUBJECTS AND METHODS

Twenty-eight members of a single kindred spanning three
generations with FAPC were studied. Diagnosis was made
by symptomatic presentation or by the finding of multiple
colonic polyps at colonoscopic screening. Fourteen
affected and 14 ‘at risk’ but unaffected first degree rela-
tives were included in the study. There was an equal sex
distribution in each group.

Each subject had a full medical and surgical history
taken which included mode of presentation (Symptomatic
or at colonoscopic screening, i.e. asymptomatic: Table I),
age at diagnosis, history of extracolonic features and treat-
ment. A full ophthalmological examination included
Snellen visual acuity, slit lamp biomicroscopy, and fundal
examination after dilatation with the indirect ophthalmo-
scope and 90 dioptre lens. Informed consent was obtained
from all patients, or the parents if the patient was a minor.

Retinal lesions were classified according to type:'®*
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Fig. 1. Pedigree of FAPC patients with and without extracolonic manifestations and retinal lesions.

a. Oval pigmented lesion with surrounding pale halo.

b. Small round pigmented dot.

c. Large pigmented spot.

d. Large atrophic lesion with or without a pigmented halo.

The location (superior, inferior, nasal or temporal) of
each lesion was recorded and the number of lesions in
each eye. Typical and atypical lesions were photographed.

RESULTS

Six of the 14 affected individuals possessed 17 retinal
lesions consisting of mainly type b lesions (Table I). Only
2 affected individuals met the criterion of four or more

Tablel. Type and number of retinal lesions in each affected individual

Case Age Right Left Extracolonic
no. (yr) Presentation® eye eye manifestations
1 57 A:44 2b, 1d - +

2 53 S:40 5b - +

3 49 S:22 1b - +

4 49 A:38 - - -

5 48 S:34 - Choroidal naevus -

6 47 S:34 - - +

7 47 S:44 - - -

8 34 S:26 2b 3b +

9 30 S:19 - - +

10 29 A:24 - 1b -

11 27 A:25 - - -

12 20 A:20 - - -

13 20 A:16 1b 1 depigmented -

14 17 A:14 - - -

A, asymptomatic (detected at colonoscopic screening); S, sympto-
matic; a, b, c, d, type of retinal lesion.

lesions in one or both eyes to be considered positive for
CHRPE.**'***" Ejght of the 14 at risk unaffected individ-
uals possessed 17 retinal lesions of which 13 were type b
(Table II). One individual met the criterion to be con-
sidered positive for CHRPE and also had two depig-
mented lesions.

DISCUSSION

The study of this single pedigree, with an extensive family
history of FAPC, clearly demonstrates marked intrafamil-
ial variation of CHRPE in some families, as suggested by
other workers.'""**?" A complete absence of CHRPE in
subjects with FAPC has been recorded.”'®!"*!*** Despite

Table II.  Type and number of retinal lesions in each unaffected at risk
individual

Case Age Right Left Extracolonic
no. (yr) eye eye manifestations
1 36 - Choroidal naevus -
2 29 - - +
3 29 1b 1b; less dense b -
4 26 2 depigmented 3b; 1a -
5 26 - - -
6 21 - 1b -
7 19 - 1b -
8 19 - 2b -
9 19 - 1b -
10 17 - - -
11 14 - - -
12 13 - - -
13 9 1b - -
14 7 - 2b -

a, b, type of retinal lesion.
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this, some authors consider CHRPE as a discrete ocular
marker for FAPC'*?' in families in which it occurs.

Examination of 28 members of this family demon-
strated only 3 subjects (Fig. 1) who met the criterion to be
designated positive for CHRPE. One of these individuals
was unaffected but at risk of FAPC, and also possessed
one type of lesion considered by some authors as even
stronger evidence for the inheritance of the abnormal
gene.18'22

This study demonstrated a diagnostic sensitivity of
14.2% for the presence of CHRPE, indicating that in cer-
tain families CHRPE is not areliable ocular marker for the
FAPC gene. Therefore, to answer the question posed in
the introduction, an individual without CHRPE in a family
with some affected members possessing CHRPE, cannot
be excluded from colonoscopy on ocular examination.
The findings of this study also have implications regarding
the use of combined CHRPE and DNA linkage screening
in the presymptomatic diagnosis of FAPC.

REFERENCES

1. Gardner EJ, Richards C. Multiple cutaneous and subcutane-
ous lesions occurring simultaneously with hereditary polyp-
osis and osteomatosis. Am J Hum Genet 1953;5:139—47.

2. Bussey HJR. Familial polyposis coli. Baltimore: Johns Hop-
kins University Press, 1975.

3. Joslyn G, Carlson M, Thliveris A, Albertson H, Gelbert L,
Samowitz W, et al. Identification of deletion mutants and
three new genes at the familial polyposis locus. Cell
1991;66:601-13.

4. Groden J, Thliveris A, Samowitz W, Carlson M, Gelbert L,
Albertson H, et al. Identification and characterisation of the
familial adenomatous polyposis gene. Cell 1991;66:
589-600.

5. Kinsler KW, Nilbert MC, Su LK, Vogelstein B, Bryan TM,
Levy DB, et al. Identification of FAP locus genes from chro-
mosome 5g21. Science 1991;253:661-4.

6. Nishisho I, Nakamura Y, Miki Y, Ando H, Horii A, Koyama
K, et al. Mutations of chromosome 5g21 genes in FAP and
colorectal cancer patients. Science 1991;253:665-9.

7. Gardner EJ, Burt RW, Freston JW. Gastro-intestinal polyp-
osis: syndromes and genetic mechanisms. West J Med
1980;132:488-99.

8. Blair NP, Trempe CL. Hypertrophy of the retinal pigment
epithelium associated with Gardner’s syndrome. Am J Oph-
thalmol 1980;90:661-7.

9. Lewis RA, Crowder WE, Eierman LA, Nussbaum RL, Fer-

rell RE. The Gardner syndrome: significance of ocular fea-

tures. Ophthalmology 1984;91:916-25.

Traboulsi EI, Krush AJ, Gardner EJ, Booker SV, Offerhaus

GJA, Yardley JH, et al. Prevalence and importance of pig-

mented ocular fundus lesions in Gardner’s syndrome. N

Engl J Med 1987;316:661-7.

Trabousli EI, Maumenee IH, Krush AJ, Giardiello FM,

Levin LS, Hamilton SR. Pigmented ocular fundus lesions in

the inherited gastrointestinal polyposis syndrome and in her-

editary nonpolyposis colorectal cancer. Ophthalmology
1988;95:964-9.

Stein EA, Brady KD. Ophthalmologic and electro-oculo-

graphic findings in Gardner’s syndrome. Am J Ophthalmol

1988;106:326-31.

10.

11.

12.

M. U.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

HICKEY-DWYER AND C. E. WILLOUGHBY

Lyons LA, Lewis RA, Strong LC, Zuckerbrod S, Ferrell RE.
A genetic study of Gardner syndrome and congenital hyper-
trophy of the retinal pigment epithelium. Am J Hum Genet
1988;42:290-6. )

Trabousli EI, Maumenee IH, Krush AJ, Alcorn D, Giardiello
FM, Burt RW, et al. Congenital hypertrophy of the retinal
pigment epithelium predicts colorectal polyposis in Gard-
ner’s syndrome. Arch Ophthalmol 1990;108:525-6.
Diaz-Llopis M, Menezo JL. Congenital hypertrophy of the
retinal pigment epithelium and familial polyposis of the
colon. Am J Ophthalmol 1987;103:235-6.

Diaz-Llopis M, Menezo JL. Congenital hypertrophy of the
retinal pigment epithelium in familial adenomatous polyp-
osis. Arch Ophthalmol 1988;106:412-3.

Lynch HT, Priluck I, Fitzsimmons ML. Congenital hyper-
trophy of retinal pigment epithelium in non-Gardner’s
polyposis kindreds. Lancet 1987;2:33.

Berk T, Cohen Z, McLeod RS, Parker JA. Congenital hyper-
trophy of the retinal pigment epithelium as a marker for
familial adenomatous polyposis. Dis Colon Rectum:
1988;31:253-7.

Baker RH, Heinemann MH, Miller HH, De Cosse JJ. Hyper-
pigmented lesions of the retinal pigment epithelium in
familial adenomatous polyposis. Am J Med Genet
1988;31:427-35. '
Chapman PD, Church W, Burn J, Gunn A. Congenital
hypertrophy of the retinal pigment epithelium: a sign of
familial adenomatous polyposis. BMJ 1989;298:353—4.
Romania A, Zakov ZN, McGannon E, Schroeder T, Heyden
F, Jagelmen DG. Congenital hypertrophy of the retinal pig-
ment epithelium in familial adenomatous polyposis. Oph-
thalmology 1989;96:879-84.

Polkinghorne PJ, Ritchie S, Neale K, Schoeppner G, Thom-
son JPS, Jay BS. Pigmented lesions of the retinal pigment
epithelium and familial adenomatous polyposis. Eye
1990;4:216-21.

Reese AB, Jones IS. Benign melanomas of the retinal pig-
ment epithelium. Am J Ophthalmol 1956;42:207-12.
Morton DG, Gibson J, Macdonald F, Brown R, Haydon J,
Cullen R, et al. Role of congenital hypertrophy of the retinal
pigment epithelium in the predictive diagnosis of familial
adenomatous polyposis. Br J Surg 1992;79:689-93.
Macdonald F, Morton DG, Rindl PM, Haydon J, CullenR,
Gibson J, et al. Predictive diagnosis of familial adenomatous
polyposis with linked DNA markers: population based
study. BMJ 1992;304:869-72.

Burn J, Chapman P, Delhanty J, Wood C, Lalloo F, Cachon-
Gonzalez MB, et al. The UK Northern region genetic regis-
ter for familial adenomatous polyposis coli: use of age of
onset, congenital hypertrophy of the retinal pigment epi-
thelium and DNA markers in risk calculations. J Med Genet
1991;28:289-96.

Moore AT, Maher ER, Koch DJ, Charles SJ. Incidence and
significance of congenital hypertrophy of the retinal pig-
ment epithelium (CHRPE) in familial adenomatous polyp-
osis coli (FAPC). Ophthalmic Paediatr Genet 1992;
13:67-71. .

Iwama T, Mishima Y, Okamoto N, Inoue J. Association of
congenital hypertrophy of the retinal pigment epithelium

with familial adenomatous polyposis. Br J Surg
1990;77:273-6.



	ASSESSMENT OF THE VALUE OF CONGENITAL HYPERTROPHY OF THE RETINAL PIGMENT EPITHELIUM AS AN OCULAR MARKER FOR FAMILIAL ADENOMAT OUS POLYPOSIS COLI
	SUMMARY
	SUBJECTS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


