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. Revxeved are chromosomal anomalies affecting one's . _
P eyes. Brief descriptlons ‘are given of the genetiqg etiology of ’ -~
- bilateral retinoblastoma (malignant tuasrs), aniridia (absence of the

iris), cataracts, congenital glaucoma, Reginitis Pigmentosa

(progressive deterioration of the visual cells), Choroidermia

(degen=ration of the vascular goat of the eye), and vitelliform
‘degensration of Best (degeneration of central vision abilities). The
importance of genetic counseling for people ’1th these disoriers is

stressed. (CL) J
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,fit is readily accessable fon study WIth ‘non-invasive techniques e

'"mutations in which the chanqe has occurred in the ova°or sperm.

4;izfor their etiology The eye appears to be one of the organs most

.
e . R - L

. ) ooog N - ’ ; ' us. otnntutuv:t::::m
S ) ’ g % . X . N : TION & W .
- Genetic Factors of:.Ophthalmic Importance :2}’.%‘...“::‘:3:"”
. - B S sou i
o ) : DU ) ’ BEEN REPRO.
by & - v L : L’G‘&J’"z‘i’ﬂ?[‘l :sA:Eche‘:\éE‘%:.l;?m
. . - . RGAN! .
,’-’ L . ‘ I:ienzei':sg:&ni?os VIEW OR OPINIONS |

'Zane F Pollard M.D. 25 T © STATEO DO NOT NECE A rUTE OF

- . SENT OFF ICIAL NATIONAL INSTITUTE OF
- e e T T L " EDUCATION POSITION OR POLICY.
T . oo . .

<L ‘ . T : ‘P 4
.

There-are numerous condftions which haVe a genetic basis

.-
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.'commonly affected by hereditary influence§ *The eye is. unique in- that/

va
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Hithout..performing a bi&psy. we can look at the various ocular R
k ) ) ' - -
tissues and diagnose numerous. chromosomal anomalies.: : '

Retinoblasto ais the most common malignant ocular tumor

,of ch41dhood. Its fr quency - is 1¢ l7'000 to l 34, 000 ‘births. 10% are
».familial and 90%; are

poradic. Of the sporadic cases, l0% are germinal ot

.

f.The other 90% are somotatic mutations in which the change occurred in the

k]

etinal cells of the eye. 30% of cases are bilateral. and 70% are A

unilateral It is. felt by most authorities in the field that the bilateral

- ;cases are due .to germinal mutations and are transmitted by an autosomal

dominant pattern.‘Approximately 40% f the offspring of a bilateral

;5ﬂ'retinoblastoma patient will have ‘ret noblastoma a

700760

= -
»

]there is a.S%.chance of a subsequent sibling having retinoolastoma. If.a

the. penetrance is

4around 80% There is no doubt that uni ateral retin blastoma can be a germinalo

mutation as some cases of unilateral retinoblastoma hal offspring ‘with . '1at.

unilateral as. well as bilateral retinoblastoma, If one child with unilateral

retinoblastoma has been born to a family without a history of the disease, 4;'
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3~child gith bllateral retlnoblastoma is born to normal parents, ' ;5{
. . Tk ’

‘Ithere 1s a 10% chance of a subsequent slbllng hav1ng retlnoblastomac.
/
w.It 1s felt.that unllateral retlnbblastoma has a l5 25%: chance of spreadlng

;-ﬁ-_ the dlsease to an offspring‘ Retlnoblastoma has been reported 1n children

4w1th a part1al delet1on of the/long arm of chromqsome # l3 or T4,

As this is a h1ghly mallgnant/dl ease, genetlc couns llng 1s most

1mportant and. plays a v1tal role in the management of these cases.

The most common age for present‘tlon as l8 months bu' several

cases have been: reported at b1rth

Aer1d1a is a cond1t1on 1h wh1ch only a rud1mentary 1rls 1s present

a1

-~

belng hidden beh1nd the corneoscleral margln ‘The 1nfluence of heredlty

i

is exyraord1nar1lly well Markéh, the apomaly behaving as a strongly

'dom1nant character1st1c. A recess1ve 1nher1;ance has occas1onally

been reported. Sporad1c cases’ appear to occur even more frequently tham
. .
o the hered1tary cases. As few as l 73 or as magy as 3: 9 cases of

‘sporad1c an1r1d1a are assoc1ated w1th w1lms tumor of the idne.
_Lmallgnant tumor of the k1dney occurs at an average of l 8\ ears. in

%Chlldren w1th sporad1c an1r1d1a There has also been reported Qne case

¥ 4 ._\\ Lo

of! Mllms" tumor in a child w1th hered1tary congen1tal an1r1d1a Once

IR a chﬁld 1s¢bqrnjw1th this defect he must carefully be followed for

hls flrst 4 years of l1fe for the poss1ble development of ‘this mallgnant
. ..tumor d% the kldney ' ' ‘ '

'Aék ST Tﬁe eye has a lens wh?c {does the focus1ng for the v1sual system'
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'.cataracts occur in adu ts but occasionally children are born

with cataracts Viral infections such ‘as Rubella can cause cataracts

| as can syphilis Neonatal hypocalcemia has been assoc1ated with ] v}

_' congenixal cataracts\aﬁd”the)1ncidence of lenticular opacities in \”_’.1

;vthe chi?iren of diabetic or pre diabetic mothers is relatively _ S

yo
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V'high Cataracts also have been- associated with chromosomal

~

"'abnormalities_such as in Down' s\syndromeh Trisomy‘lB-lS,

.

Trisomyvls 18, and Turner's syndrome It also has been'seen'in

'L'galactosemia caused by either galactose 1= phosphate uridyl v
-'transferase def1c1ency or ﬁ?ﬂactokina deficiency Both of these‘“

enzyme deficiencies are transmitted as an autosomal recessive

' disorder S T o 'X v"‘

Congenital glaucoma may- be 1nher1ted as an autosomaf_recessive"

with variable penetrance Typical signs are present at birth in

N

35% of patients, at 6 months of age -in over 70% and by 12 months
of age in approximately 80% About 75% occur bilaterally Photophobia,_
.blepharospams, tearing, corneal edema and corneal enlargement are the

hal lmarks of this disease Unless the elevated pressure of congenital -

; glaucoma is normalized, vision is lost due to optic nerve atrophy and v

'scarring of the corneas. - - o IR St

L 2

o Retinitis Pigmentosa is a disease characterized by progressiveq
. deterioration of the visual cells, pigment epJIhelium and choroid
-Clinically, a thinning of the rétinal vessels, waxy pallor of the

‘}'optic nerve and the appearance initially at the equator of bone corpuscl

':like pigment The condition is always bilateral in familial cases'
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but sporadic unilateral cases. have been noted The pfgmentary' _
change typ1ca11y becomes visible dur1ng the f1rst decade of 11fe
'_and may begin as f1ne dots wh1ch gradually assume the spidery

" bone- corpuscle appearance. Autosomaﬂ recess1ve 1s thecmost "

- common,. then autosoma] dom1nant and last is sex- 11nked recessiVe f’i o

ﬁﬁfl,' ) which is. the most d1sab11ng Usual]y.ser1ous stptoms beg1n to be

P

1t frequently lasts un¢11 50 but rarel beyond 60. 1 "_c“

Choro1derm1a is a sex 11nked d1sor er character1zed by choroida]

degeneration The chor01d is. the vascu]a coat of the eye. Also the

{

%w;,fd; p1gment ep1the11um of the ret1na atrophies. "The disease beg1ns 1n the
| f1rst decade of 11fe w1th the ch1ef comp1a1nt of night b11ndness. Good

o central v1sua1 acuity may be mafnta1ned for 50 years or more but :
common]y b{indness occurs arourukage 40~3 \ff‘ - |
_ * V1te111form degenerat1on of Bestuis anvautosomal dom1nant d1sorder
; that can be congen1ta1 or have an onset as ?ate as 7 years of age. This

| disorder affects the macu1a~which is the/centra] part of thefretina

.?"_ and 1s the part wh1ch must function in order to have 20/20 v1s1on._‘

: Juvenile macular degenerat1on of Stargardt occurs between the age of 6 a
20. It usually exh1b1ts autosoma] recess1ve 1nher1tance but autosomal
dominant fam111es have been observed These heneditary macu1ar

'; degenerations wh11e not 1ead1ng to b11ndness, do cause ser1ous

disability as centra] v1s1ontis lost ¢
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. We must give consider7tion to genetic counselingﬂfOr.

L families with these various disorders. ATl 6f the above diseases o

e

iff;;//Pent1ty Retinob]astoma can/be fata] as . well as_ the N11ms"tumor

'assoc1ated with anirid1a Macu]ar degenerat1on as—welleas cataracts‘

1nf11ct cons1derab1e harm Wo the pat1ents who deve]ope each

°,can lead to con51derab1e d1sab111ty even Sf b11ndness is notzproducedt.

lead to tota] b11ndness.,Many of these patients grO“.

Ret1n1t1s P1gmentosa, choro1derem1a and congen1ta:

“and meet' othersz

| v

'w1th hered1tary ocu]ar defects at schoo]s for the b11nd "When they

"marry, the genES beogme compounded 1n the1r expressian in the

offspring The parents as well as the affected offspr1ng shou]d

rece1ve genetic counse11ng concern1ng their spec1f1c d1sease
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