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Chromosomal Aberration in Ophthalmology
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1NAD1NNT nondisjunction TUFINITULLFALUY
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Chromosomal disorder 114 élﬂilﬂ Down’s (3 ‘]Jﬁ 1)
WU 95% UANWHALNALLY extrachromosome 21
910 meiotic nondisjunction (> 90 % Wuanuiailna
Tumsutisdrvesmaisan) an 5 % veediheazwy
AMUAALNALDY translocation ABINT attachment
VDY long arm U®N chromosome 21 11 long arm U®N
chromosome DUIFURT 14 30 22 Fannufailnd
LU translocation f:”lajﬁmmﬁ’uﬁuﬁﬁumquﬁm
Taeinde recurrence risk Wfinefiyasiilu Down’s v
~ 1% LLﬁ$ﬂ$Q’Q§U§I1N@1Q‘U@QN1§ﬂW

Systemic findings “lué'ﬂm Down’s syndrome fo

* Mental retardation, Short stature

 Poor muscular control (hypotonia)

» Brachycephaly with a broad flat occiput

* Hypoplasia of the middle phalanx of the fifth
finger, Wide space between the first & second toes

* Small ears, Dental hypoplasia,
Tracheoesophageal fistulas

+ Infertility

» Congenital heart disease %Y VSD & ASD
(40%)

* Single palmar crease ~50% (W‘Uhl??]} 1% Tupu
Una)
* Medical complications ﬁﬁﬂﬁl life span é‘ﬂ Y
ﬂa:uﬁy {19 19 susceptible to infection, Aoarons
1A Leukemia ¥1ANIAULUNA 20-50 1911

Ocular findings in Down’s syndrome
* Almond-shaped palpebral fissures
 Upslanting (Mongoloid) palpebral fissures
* Prominent epicanthal folds, Blephalitis

(usually chronic,with cicatricial ectropian) (:Jj‘ﬂﬁ 2)

AnAty NANARTNY

* Strabismus 45% (usually esotropia)

 Iris stromal hypoplasia, Brushfield’s spots
(normal iris stroma surrounded by a ring of mild iris
hypoplasia)

» Refractive error usually myopia 70%

 Nystagmus (typically horizontal)

* Keratoconus, Cataract

» Aberrant retinal vessels at disc, Optic atrophy

Y <
WA 2 1dA9 Ectropion 1UIAN Down’s syndrome

IA8N15ANYIDY incidence Y04 ocular findings
in Down’s syndrome luvj’ﬂaﬂ 152 AUNUAIY
Y
AAUNAN19A189Tl A upward slant of palpebral
fissure 82%, epicanthal folds 61%, astigmatism 60%,
iris abnormalities 52%, strabismus 38%, lacrimal
obstruction 30%, blepharitis 30%, retinal abnormality
28%, hyperopia 26%, amblyopia 26%, nystagmus
18%, cataract 13% llaig myopia 13%, Tagagn
. Y1 < o ' =
7122 hyperopia latiogluanogdinii 5 1, aznu
. Y < 1
strabismus 1102 cataract WiosluANeIgIINNI 12
= - . . . y
Yauly wazny myopia Y139 myopic astigmatism 4
] <3 §
UogluAnN cardiac malformation
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# Edwards’syndrome (Trisomy 18) #

1§l second most common chromosomal
syndrome (3 ﬂﬁ 3), incidence ~ 1:8000 live newborns,
quma ~3:14n early spontaneous abortion ~ 95%
wenanuEnfiRau1 ~50% SnideF3anoly 4
IADULTN 1Az 90 % dideFIanelu 1 ¥Iu

1 o
MNWN 3 uAAUAN Edwards’ syndrome

Systemic findings in Edwards’syndrome

* Low birth weight and growth failure, Mental
retardation

» Skull with a narrow bifrontal diameter and
protruding occiput

e Micrognathia, Misshapen ears (low-set,
malformed and rotated ears)

* Flexion deformities & overlapping of the
fingers, Nail hypoplasia

« ASD, VSD

* Inguinal or Umbilical hernias (frequently a
single umbilical artery)

» Cryptorchidism, Rocker-bottom feet
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Ocular findings in Edwards’syndrome (laily
nvaizd iy wurlszanm 50% vesfiheinifendes
11 lids 1482 bony orbit)

* Prominent epicanthal fold, Ptosis

* Blepharophimosis with unusually small or
oblique palpebral fissures

* Unusually thick lower eyelid

 Hypertelorism (sometimes hypotelorism)

» Hypoplastic supraorbital ridges

» Congenital glaucoma, Corneal opacity

e Microphthalmos, Optic disc anomalies
(coloboma)

¢ Iris and uveal colobomas

# Patau’s syndrome (Trisomy 13) #

Incidence ~1:25000 live births, 50% LAN9S
@edaluw@eunsn, 75% swdedianiely 6 ey
NG ~ 5% ﬁﬂzﬁquﬁu 3 U2 phenotype “ﬁﬁ1ﬁty
A9 severe central nervous system anomalies Tagmnie
formation of forebrain (holoprosencephaly), Olfactory
system (arrhinencephalia), microcephaly {18 80% 3%
WU bilateral cleft lip cleft palate 1T UDINTUAAY
oue 18un

» Bineural deafness, Mental retardation, Low-set
ears

* Polydactyly (more frequently in the hands than
the feet) Rocker-bottom feet, Transverse palmar creases

» Severe congenital heart defects i ASD,
VSD, PDA 118¢ Dextrocardia (80%)

e Polycystic kidney disease (30%),
Hydronephrosis
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Ocular findings in Patau’s syndrome (2314
AndndAtnguuswaznuanuAalnananludihe
NN318)

« Bilateral Microphthalmos (sometimes clinical
anophthalmos) (gﬂﬁ 4), Cyclopia (rarely)

* Hypotelorism (sometimes hypertelorism),
Epicanthal fold, Shallow supraorbital ridges, Absent
eyebrows

 Corneal clouding, Cataract (retention of cell
nuclei in embryonic lens nucleus)

+ Iris and Ciliary body colobomas, Persistent
hyperplastic primary vitreous WU 80%

* Intraocular connective tissue including
cartilage (cartilage in coloboma of ciliary body W
Snuazmmzinuualy trisomy 13)

« Bilateral Retinal dysplasia (75%), Optic nerve
hypoplasia (occasionally colobomas)

* Anterior cleavage syndrome

MNA 4 LEAAIaNY UL Bilateral Anophthalmos

# Turner syndrome #
Incidence ~1:2500 live female births (DAY
ANUAALNAUDI chromosome lTAMABUULNNLLDY
A a Aa A zﬂl Y 1
gane 45,X (70-80%) ANuAalnAwtiaoua launwan
mosaicism 1391A3398319U99 X AAUAA 19U ring X

01

A < 9 A o
1139 isochromosome x L‘]J“L!@]Ll DINITUFAINA A

AnAty NANARTNY

Aedihoinasiflumemda i‘]Ji'NLayEJ oToazinella
L%iﬂll@]ﬂi@]!uﬂﬂi]'lﬂi\ﬂ‘llﬂﬂ‘ﬂﬂﬁ LUag Nﬂ?TﬂJNﬂﬂﬂ@]
‘1/]1\151\1ﬂ1ﬂi5n\10]Gﬁﬁﬂluﬂﬂﬁﬂuﬂlﬂﬂ x chromosome ‘Vl
naelil

Systemic findings in Turner’s syndrome

» Short stature

* Do not develop secondary sexual characteristic

* Webbing of the neck with low-set nuchal hair

+ Cubitus valgus, Coarctation of aorta

+ Nonpitting edema of the hands and feet (at
birth)

« Sterility and Amenorrhea (Gonadal dysgenesis)

Ocular findings in Turner’s syndrome

* Pigmented area on eyelids, Prominent
epicanthal folds

* Accentuated downslanting palpebral fissures

» Ptosis, Strabismus, Nystagmus

* Blue Sclera, Anterior axial embryonic cataract

# Short arm 11 deletion (11p13) syndrome #
iU defect 04 gene ‘ﬁﬁmmﬁﬁ@iu

development Y89A1AD PAX6 gene AN
chromosome 11p13 M line panophthalmic disorder
Ao

« Iris absence (Aniridia) or severe hypoplasia

* Subnormal visual acuity

» Congenital nystagmus, Strabismus

e Corneal Pannus, Glaucoma

+ Cataracts, Ectopia lentis ,Optic nerve
hypoplasia

» Foveal or Macular hypoplasia

Tu é}ﬂﬁﬂ aniridia (almost always bilateral) 2/3 9%
W familial case 818NBAUVY autosomal dominant

90 1/3 Y94 case aniridia (often with cataract and
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I . d! IS} 9 %
glaucoma) 1u sporadic case YIUANUTIAYUIN
IW51230nH association NU Wilm’s tumor, genitourinary
anomaly (1Y micropenis) 18 mental retardation (560
1 4 I .
71 “WAGR syndrome” iee91ndu deletion V03
gene TunSnaladifesi (contiguous gene deletion
o & A o S gy g .
syndrome) ariuiieInyuundwuEi ey aniridia
] ] I '
AI5ATIVNBLUNVDIUANIY variable expression of
autosomal dominant aniridia #3013} lunsai g
1 d
111 autosomal dominant trait 1130 sporadic case
1azdl coincident systemic malformation f17373 4991529
chromosomal analysis HAzIZN possible Wilm’s tumor
L ' =

(W 111 3 Y94 sporadic aniridia) A28 0814157A1

9 g = . A o
ugiAn 13T other anomalies 30 delay development N
uuzii 199 baseline intravenous pyelogram (more
sensitive than echography or CT for embryonal
malignancy) @ periodic urinalysis (for microscopic

hematuria) BUNY

# Long arm 13 deletion (13q14 ) syndrome #
ANUAALNAYDI long arm 13 deletion (13q14)
M0 retinoblastoma (gﬂ‘ﬁ 5) cfmcju heritable
childhood ocular malignancy 18 Iﬂﬂﬁqﬁami V04
retinoblastoma ~ 1:15000 84 1:34000 live births 1n@
wud il hereditary case ~30-40% Sasindidnuaziiu
bilateral and multicentric tumors 1ummzﬁ sporadic case
venuilu unilateral and solitary tumors Lmzﬁluﬂ@:u
hereditary case 199WUTUTZIAATOUAT AN 10 %
ﬁmé‘a 90% 1114913 new mutation Y94 germ cells [Dd

3 7\

w
0\ =

D
“Umpes®

MWN5 UAAIGNYUL Retinoblastoma UUID
Uszama

mmﬁﬁmﬂmm chromosome 13ql4
X A o Y A g .
(Retinoblastoma gene) ABN UMY recessive-
9 ]

tumor-suppressor genes Aatiuiietnail homologous
deletion (Knudson’s two-hit model) w5 13 qlé
=< o Y . . .
91N defective gene regulation for malignancy
FauenINHIAIAA retinoblastoma (317 6) 1A
AT high incidence U®4 nonocular malignancy (U

a9
osteosarcomas 9NANY

WA 6 11AAT Late stage of Retinoblastoma

Ml genetic counseling Tu é}ﬂ ¢ retinoblastoma

' <3| . a A Ao va
WU 94% 11U sporadic case B 6% NNUTIA
lunseunsn (dwﬂammu autosomal dominant
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gene with 90% penetrance) msliamuuzshdmsy

recurrent risk 1TUATOUATINABY one bilateral affected
< <3|

child vz iiTemafiyasiiulsndn 5% duneiiyasiilu

3 1 dgl = =2 ) o 9

Tsngiaua 2 auaulTomadesns gana 45% dmsug

1 hereditary form retinoblastoma survivor 921 risk

Y & 91 . . IS
~50% m!,ﬂuggﬂ:]ﬂ sporadic survivor U risk ~12.5%

# Short arm 5 deletion (Cri du chat

syndrome) #

(NAINAIUUOY short arm chromosome 5
vl Hanvazsunizae lugrudounsng
ndnaoavzdesndaidoanivaizIngs fiesindl
hypoplasia of the larynx 1l systemic findings ’5'14!6'] 1&un

* Severe mental retardation, Microcephaly,
Moon-shaped face, Short neck

* Low birth weight, Slow Growth, Hypotonia

* Micrognathia, Low-set or poorly formed ears

» Congenital heart and kidney disease

Ocular findings

» Hypertelorism, Epicanthal folds

* Myopia, Exotropia

» Downward slanting palpebral fissures

* Iris coloboma

* Optic atrophy

Clinical Management of Genetic Disease

T5AMAAINANNAAYNAYDY gene 1130
@ 1 @ Y Y !

chromosome 310 lWawnsasnu limenald uans
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uazasoUATI lANeaunIs Famsquadielivuaou
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=
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1. Accurate diagnosis N3 11M35219n815AN
gnAvs Ianudifgedisanoms i wuziigile

N uUMIsne vazithszYannzialndnelana
;{ 1 Y
Yuaoy
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2. Complete explanation of the disease N13
Tswuzihundihenazaseuniedegnasslunal
~ ' YY1 = 9 a
nnzay azeligiheianuinlasssumaves

1 = % dd?
T5a nagsmlelumsquainyAvy

3. Treatment of the disease process
& appropriate management of sequelae and
complication 13 15ANAAIA chromosomal aberration
% 1 Y [ Y 9 1 1
unhigunsaldmssnlimenald uamssequa

a a Yy Q' =)
anuralnananlngirgo g NEInvo
91 Y . .

Ejﬂ’aﬂllﬂ 1B correction of refractive error, cataract or
glaucoma therapy H3oudiuam3tthsyan1iznen
I o = 2Aa Y [ .
Wuduas 180N FINUD AT I819 U Wilm’s tumor T
[ I
é)‘IhEJ sporadic aniridia Wudu
< 3 { o o

4. Genetic counseling 1)Ul uaound ARyl
M3 IMAMUULIAEINY recurrence of risk 1A options
anqungihouazasouasuielszneunmsdadu

4 =\ { ]

1o unndrzdoalinnuineIny accurate diagnosis,
complete family history Hazindud1 1y
4
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Y] L] { Y 4 []
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aiﬂ’mmmﬁmiummmwuaEm:n 301 Uszanmw
1:1000 — 1:2000 ua%wmmmmammmw 30-34 9
dunseiaiiv 1:50 Glumamvmmqmu 459 dmisu

a %} 1 P [~
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E4
12792 UBYN karyotype VoIWOLLIAZGNALIAN
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(prenatal diagnosis) Fiinteniilunsainiieny
a a (B} I v o .
10, Ugniatnaognou, (Hud1i1ve translocation
A Yo o o v A A A [ [
mamﬂ"lmumnmsnmwammammﬂuaumwm
@ o Y  aaA . .
Nnsn Elu‘ﬂfﬂfg‘]_luf‘ﬁiﬂiﬂﬂﬂﬂ 2 15fA1® Ammiocentesis
1< %} 3 & ~ a @ v
Lﬂuﬂ”ﬁ!iﬂ%LﬂﬂiT‘ﬂNNL%aW’JWH\‘W@QVHiﬂﬂH@Q
Y )
MWLE?NLL@ZG]TJ% chromosomes ﬁﬂ‘ﬁnﬁ’ﬂﬂﬁmﬁﬁ
@ o
Uszana 15-16 d1a 1 risk of spontaneous abortion
%30 fetal morbidity Yseu1a 0.5 %, @IUn13M
Y 1
T =
Chorionic Villus sampling 1lum3tazasiailedeasn
Y
under ultrasound visualization 811159981 1d@auA
= [ o = .
91YATININYY 10 dUailael risk of spontaneous
abortion Uszaat 1-2 %

a5y

]

nnfnsmudTanu wild i lun e
HALNAIN chromosomal aberration G]ff!ﬂ@hﬁ“] ﬁﬁﬂ
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9
£ !
[ Y A

Y A~ Aa a
INHI uaﬂfﬂmuuma‘wu@ﬂaawummwﬂﬂﬂmmq
A Y Yo 1 1 Yy
Mo 1A syndrome 1190819019958 11 R0
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185y investigation IWOAUN associated anomalies
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o q Y1 19 Yo o (X A4 o
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3799 chromosome analysis, recurrent risk Glu‘u‘@i
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