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Case Report: Medulloblastoma Presented with Bilateral Sixth Cranial

Nerve Palsies

Suntaree Thitiwichienlert, M.D.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

A 16 years old healthy man presented with history
of increasing frequency of headache and vomiting
, notes of blurred vision and binocular horizontal
diplopia for 1 month. Clinical findings revealed
bilateral sixth nerve palsies with bilateral optic disc
swelling. With all of these findings, this seem to be
a case of raised intracranial pressure. Neuroimaging
demonstrated a midline posterior fossa tumor with
obstructive hydrocephalus. The patient underwent
ventriculoperitoneal shunt and subtotal tumor removal.
Pathological examination revealed histological
characteristic findings of medulloblastoma. Patient was
received the craniospinal radiation and chemotherapy
to improve the survival. On follow-up visits, ocular
examination revealed his diplopia improved and

resolved of swollen disc both eyes.

Introduction

Medulloblastoma is the most common malignant
brain tumor in children'. Early symptoms are secondary
to increased intracranial pressure such as headache and
vomiting. The earliest sign are nonlocalized and caused
by increased intracranial pressure. Visual disturbances
more commonly are a result of papilledema. Patient
may develop double vision as the sixth cranial

nerve becomes stretched from the hydrocephalus.’

Neurological deficits in extremity coordination and gait
are common. Later signs due to brain stem invasion
may cause conjugate gaze palsy and combination with
deficits of multiple cranial nerves. *

We describe the presentation of medulloblastoma
in a young man presented with chronic intermittent
headache and vomiting with increasing frequency
of headache, blurred vision and binocular horizontal
diplopia. The fundus evaluation revealed papilledema.
The neurological examination revealed bilateral sixth
nerve palsies and truncal ataxia.

The presence of bilateral sixth nerve palsies
and papilledema is seem to be evidence of increased
intracranial pressure require urgent neuroimaging.’
Isolated sixth nerve palsies may be non-localizing
signs but the presence of ataxia is also the localizing

sign suggested the cerebellar involved lesion.’

Case report

A 16-year-old healthy man presented with chronic
headache , increasing frequency of headache during
the past 2 months. Headache was became worse in the
morning and associated with intermittent vomiting. He
also notes of blurred vision and binocular horizontal
diplopia about 1 month. The parents also noticed that
patient had gait imbalance. He had history of closed

head trauma for 1 year ago. There was no significant



drug history and no family history of any ocular
abnormalities.
Ocular examination revealed best corrected

visual acuity were 20/30 in both eyes. Extraocular

Suntaree Thitiwichienlert

movement examination revealed limited abduction of
both eyes with esotropia 20 prism diopter in primary

position and increased esoropia in both ipsilateral gazes

( Figure 1).

Figure 1

both horizontal gazes.

Slit lamp examination : no abnormalities of
anterior segment in both eyes. The pupils were 3 mm
react to light both eyes without afferent pupillary defect
(RAPD). The fundus examination reveal bilateral optic

disc swelling with inferior peripapillary flame shaped

Figure 2
the right eye.

Extraocular eye movement examination show mild esotropia in primary gaze and abduction deficit in

hemorrhage in the right eye . (Figure 2). Neurological
examinations revealed truncal ataxia .The color vision
test showed normal and the perimetry showed the

enlarged blind spot in the both eyes.

Fundus photographs show bilateral optic disc swelling with peripapillary flame shaped hemorrhage in
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Medulloblastoma presented with bilateral sixth cranial nerve palsies
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This case is diagnosed bilateral sixth cranial nerve ventricle floor . Bilateral tonsilar herniation and diffuse
palsies with papilledema. Computerized tomography brain swelling is presented. The possible diagnosis are
brain demonstrated a large heterogenous high density medulloblastoma or ependymoma with obstructive
mass within fourth ventricle, likely arise from the hydrocephalus. ( Figure 3)

Figures 3 Axial plain CT brain demonstrating evidence of hyperdensity mass involving the fourth ventricle.

Shifting of the midline structures is observed.

Further magnetic resonance imaging of brain tonsilar herniation ( Figure 4). There was no evidence
and whole spine were done for metastasis evaluation. of leptomeningeal metastasis and no gross abnormality
There was about 3.5x3x6x4.1 cm fourth ventricular detected in spinal cord ( Figure 5 ).

mass causing moderate hydrocephalus and mild

Figure 4  Magnetic resonance imaging brain demonstrating large heterogenous intraventricular mass in the

enlarged fourth ventricle size about 3.5 x 3.6 x 4.1 cm in AP, transverse and CC dimensions respectively.
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Figure 5

intensity.

The patient was underwent ventriculoperitoneal
shunt in the next day. The cytology test of the
cerebrospinal fluid specimen revealed some spindle
cells in foamy background and few degenerated
neutrophils. Differential diagnoses include involvement
by reactive gliosis, granulomatous inflammation and
neoplasm. Histological examination of the mass is
recommend for definite diagnosis. The patient was
underwent subtotal posterior fossa tumor removal
biopsy and imprint cytology. The intraoperative
findings of tumor mass locate on cerebellar vermis
and protrude to fourth ventricle with brain stem

invasion. The pathology report demonstrated round

Magnetic resonance imaging whole spine demonstrating the spinal cord is normal size and signal

cell tumor with rosettes shape, most likely diagnosed
of medulloblastoma, WHO grade IV. The postoperative
magnetic resonance imaging brain revealed small
amount of contrast and non contrast lesion around the
fourth ventricle which can be either residual tumor or
surgical that attended to stop bleeding intraoperative .
The clinical symptoms of patient was improved . He
was alert, well oriented without ataxia and did not
complaint of headache or vomiting. On follow- up
at two weeks, the ocular examination revealed visual
acuity 20/30 and still had abduction deficit in the same
amount. The fundus examination revealed improving

of the sectoral swollen discs in his both eyes (Figure 6).

Figure 6 Fundus photographs show improved sectoral of swollen disc in both eyes
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At one month follow-up, his diplopia had
improved. The fundus examination revealed completely

improving of swollen discs in his both eyes and the

Figure 7
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flame-shaped peripapillary hemorrhage in the right eye

was spontaneously resolved ( Figure 7).

w

Fundus photographs show completely resolved of swollen discs in both eyes and resolved the previous

flame- shaped peripapillary hemorrhage in the right eye.

This patient was received the whole craniospinal
radiation with adjuvant chemotherapy and serial follow
up of complete recovery of diplopia from sixth nerve

palsies.

Discussion

Medulloblastoma is the most common malignant
brain tumor in children. It is a cerebellar tumor arising
predominantly from the cerebellar vermis. Patients
usually have symptoms related to increased intracranial
pressure as a consequence of hydrocephalus. Headache
is often upon awakening that is relieved by vomiting.
Initial signs of increased intracranial pressure may
present with visual symptoms from papilledema. It
may associated with diplopia from cranial nerves
dysfunction due to extension of tumor in the brainstem
or presence of raised intracranial pressure in the

subarachnoid spaces through which the nerve course’.

Binocular horizontal diplopia is the main symptom
of sixth nerve palsy. The sixth cranial nerve innervates
the lateral rectus muscle, which is responsible for
abducting the eye. Diagnosis of sixth nerve palsy is
based on the clinical findings of partial or complete
abduction deficit. The abduction deficit may be subtle
and manifest as a small esodeviation, slowed abducting
saccades and diplopia worse on ipsilateral gaze’. With
bilateral palsies, diplopia increases on both right and
left gaze. Once a diagnosis of sixth nerve palsy has
been established, a complete ocular and neurological
evaluation should be performed to determine if the
palsy has occurred in isolation. Causes of sixth nerve
palsy includes tumor, trauma, meningitis and vascular
disorders®. The presence of isolated sixth nerve palsy,
the age of patient indicate the next step management.
All children and adults under 40 years of age should

have neuroimaging. Adults over 40 years of age with
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vasculopathic risk factors do not require neuroimaging,
but should have investigation of systemic vascular
disorders as first step. Neuroimaging should be
performed if the palsy fails to resolve in 3 months or
the patient have multiple cranial neuropathy or new
neurological deficit’.

In children and young adult, tumors cause
30% of sixth nerve palsies'’. Tumor origins are
usually brainstem glioma or posterior fossa tumors
such as medulloblastoma, cerebellar astrocytoma
or epndymoma. Its long course in the subarachnoid
space make the sixth nerve vulnerable to stretch and
have indirect effects following increased intracranial
pressure result in papilledema as non-localizing sign.

We report this case of medulloblastoma whom
present the mainly ocular symptoms. A careful
history taking with complete ocular and neurological
examination are essential for establishing the diagnosis
especially evidence of increased intracranial pressure
such as significant headache and bilateral optic
disc swelling ( papilledema). Neuromaging and
cerebrospinal fluid analysis are the mainstays of the

diagnostic approach for proper further management.
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We report the case of a patient who has
accidental macular burn from laser photocoagulation. A
46-year-old-male was diagnosed with rhegmatogenous
retinal detachment and was treated with pneumatic
retinopexy with 0.3 ml 100% C3F8 injection. Two days
later, laser photocoagulation was applied at superior
break but accidental burn around macular area from the

reflected laser beam from gas was found. The patient

~

/
A casereport : Reflected Laser Beam from Intravitreal Gas Eye Causing
Accidental Burn of the Macula
Duangmontree Rojdamrongratana, M.D.
Navapol Kanchanaranya, M.D.
Department of Ophthalmology, Faculty of Medicine, Thammasat University
Case Report

had blurred vision and there was subretinal fluid at
macula area. After 6 month follow-up time, there was
subsequent decrease in subretinal fluid and visual acuity

was gradually improved but there was permanent visual

field loss.

Keywords: Accidental macular burn, Reflected laser

beam, Laser photocoagulation
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Prevalence of red-green Color Vision Defect, Refractive Error, Uncorrected

Refractive Error and Ocular Hypertension in Staff at Thammasat University

Kittichai Akrapipatkul, M.D.

Duangmontree Rojdamrongratana, M.D.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Objective: To study the prevalence of red-green color
vision defect, refractive error, uncorrected refractive
error and ocular hypertension among the staff of

Thammasat university.

Design: Cross sectional descriptive study

Methods: All of the staffs from Thammasat university
who received health care services at Thammasat
hospital were recruited and collected their informations
about eye care condition by filling up the questionaires.
The data comprised of the red-green color vision defect
screening by Ishihara test, the distance (best corrected
or uncorrected) visual acuity measurement by Snellen
chart, the refractive error measurement by automated
refraction and intraocular pressure measurement by air

puff tonometer.

Results: There were 120 staffs in this study. Those
were 102 females (85%) and 18 males (15%). The red-
green color vision defect was not found in this group.

Fifty-nine staffs (49.16%) had refractive error. About

44 staffs (36.66%) had their own glassed, but in this
group there were only 14 staffs (31.81%) still having
uncorrected glasses. The mean of intraocular pressure
were 13.1542.70 mmHg in right eye and 13.55+3.05
mmHg in left eye. None of them had intraocular

pressure more than 21 mmHg.

Conclusions: There were no prevalence of red-green
color vision defect and ocular hypertension in this
study. We only found staffs with refractive error who
mostly have glasses already. But some of them still had

no the best proper glasses.

Keywords: Color defect, Uncorrected refractive error,

High intraocular pressure

Ethics: This study was approved for ethical research
in human with the human research ethics committee of
Thammasat university (No.1: faculty of medicine), by
resolution meeting held on October 17, 2012. Certificate
number 102/2012.
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ummuﬁaﬂaﬂué’ﬂ’m epimacular membrane 819
J A o A A 3 A A a
Hunnruiaiaw vioomiunndungdunne
! 1 9 <3| 9 o Y 4
594 15U aenszan Wuau ilvernlunisweinsal
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form) ttazataeiiodendinninldsunisasie
A19819ATVAIUAD slit lamp biomicroscopy, color
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1. Best corrected visual acuity (BCVA)TG]EJ
Usiliude EDTRS chart

2. seiiu metamorphopsiai@lﬂslﬂg)'} Amsler
chart tijaiflu 3 ngu

 aji] metamorphopsia

* Focal metamorphopsia Ao metamorphopsia
HeunNIN 8 WINNIVBY Amsler’s grid

* Broad metamorphopsia Ao metamorphopsia=

8 WIWNIVOI Amsler’s grid
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3. 152104 macular thicknessla® Spectral 4. 15213 retinal sensitivityiﬂﬂ automated
domain Optical coherence tomography (SD-OCT) perimetry Lﬂlﬁém HumphreyTM field analyser II (Carl
m%"m CirrusTMHD-OCT (Carl Zeiss Meditec, Inc.) Zeiss Meditec, Inc.) T1/51n53 CTVF 10-2 (white on

white)
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!!N‘MQN‘?I 1 LUEAIA WU area GI'NG] U84 macular thickness Li1& corrresponding area U84 retinal sensitivity H30

metamorpopsia

AU

Macular thickness Retinal sensitivity, Metamorphopsia

)
A1

Macular thickness Retinal sensitivity, Metamorphopsia
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2 o 1
Area 1 LLIEAIDIAULYUN central fovea

Area 2 — Area 5 Laadnadranely Central 5°
Tno#1819890 1 Macular thickness 1iu& i

- Area 2 1D Superior central 5°

- Area 3 f1© Nasal central 5°

- Area 4 1 Inferior central 5°

- Area 5 19 Temporal central 5°

Area 6— Area 9 LAA09& 11111901811 Central 5-10°
Tawf8198.99 Macular thickness 1Tugail

- Area 6 1D Superior central 5-10°

- Area 7 1@ Nasal central 5-10°

- Area 8 19 Inferior central 5-10°

- Area 9 f1® Temporal central 5-10°

d Ly v YV
NAUNMITUIMNaNATVITINIATINMS (Inclusion
criteria)

9y

- fiheeng 403 Aulal

Y d’ Y a Y =
- gihenlianugugeudns wmsfnen

Y d' 1 9 1 A
- gihenmaiasaznanuswielums

A579

Aaa ] 3 . . .

- Aaneanilulsa Idiopathic epimacular

membrane

naEnmM3 15U a3in3191311A33M3 (Exclusion
criteria)

- fheiliansadsafiuenlszamanld
FALUNTO poor signal strength (< 6/10) 1UN15A599
Ay Optical coherence tomography (OCT) 1% dense
cataract, corneal scar, 1 luveneunizas1 1iudu

- flheiiilsanoug s udaefiiali best
corrected visual acuity (BCVA) M30A1 retinal
sensitivity na1ainaoulun1sualana 151 moderate to

. . E
dense cataract, amblyopia, optic neuropathy wuau

M25)

Y

= o
o e o
sV

- 13909 macular MINAUNADY HT013AAT
NaA® macular edema 1%V diabetic macular edema,
age-related macular degeneration, retinal vascular

. . . <3| Y

occlusion, ocular inflammatory disease wuau

- Advanced glaucoma 5U1 central visual
field defect

9 A A A A o Y a
- gihenTsanmaaisuniinaiilnina
o Y . .
epiretinal membrane 18 19U retinal vascular disease,
ocular inflammatory diseases, diabetic retinopathy, 918
T W o wa 1

MIFIAANTIAITRS lua, Inoligliamaiian, 3Ana
= 3 Y
nvoauiluau

NanMIANE
91 Y 1 = o =
;Jﬂ’mma’miumsﬁﬂmmmu 30 AU UDIEY
N8 62.3845.71 1l, Visual acuity 1RQY 75.4+8.62
letter NIoNeUINM 20/32 11 Snellen chart, Mean
central foveal thickness 353.23+74.67 ym 1aziloINs
metamorphopsia 33.3% (M3NN 1)

ms19h 1 Joyanali

Age --No.(%)

- 50-59 yr 8(26.7)

- 60-69 yr 20 (66.7)

- 70-79 yr 2(6.7)

- Mean —yr £ SD 62.38+5.71
Visual-acuity score and Snellen equivalent

- 81-90 letters, 20/16-20/25 — No. (%) 8 (26.6)

- 71-80 letters, 20/25-20/40 — No. (%) 13 (43.3)

- 61-70 letters, 20/40-20/63 — No. (%) 7(23.3)

- 51-60 letters, 20/63—100 — No. (%) 2(6.7)

- Mean score+ SD 75.4+8.62

Mean central foveal thickness £SD (pum) 353.23+£74.67
- Minimum CMT 204

- Maximum CMT 534
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Metamorphopsia — No. (%)

- None 20 (66.7)
- Local 6 (20.0)
- Board 4(13.3)

ANUHUVDIATUMNIUA N UL central
fovea(areal), A1 central 5° (area 2-4) LAZA WM
Central 5-10° U519 nasal LA temporal (area 7 (18 9)
NANUFURUTAUMT VDU metamorphopsia D81

UledAYN1NaDa (R?=0.42, 0.28,0.15 1A 0.20 A
A10, p<0.05) (UHUYIN 1 1aTAII1IN 2)

a

ASUANG WuibIiny, wgna WM

ANUNUIVDIPATUNIWIUA KU central
fovea (area 1), AWMU central 5° (area 2-4) uag
o 1 [ @ EEY 1
AL UN central 5-10° (area 6-9) FANUAUNUTOLM
logMAR VA 08 13l1isdAynaena (R?=0.29, 0.24
iag 0.15 MINAAY, p<0.05) (uwugﬁﬁ 2 AT N
~
n3)

ANUNUIVDIPATUNIWIUAIK UL central
fovea (area 1), AN central 5° (area 2-4) uag
o 1 1% 1% 4
AU Central 5-10° (area 6-9) PANUAUNUSLULD
negative correlation AUA retinal sensitivity i’)EiN]lﬂJ'ﬁ
oAy 1ana (R?=0.02, 0.003 11az 0.02 AINAIA,

ad d
p>0.05) (MANUQUN 3 LAZATTNN 4)

' v o J 1 @ @ {
!!W“M{]Nﬁ 1 HEANANUTANNUTIEYIIN Macular thickness NUTEAVDINIT Metamorphopsia 14 Area 1

35 1
o T
"'8’_ 3% . o0 N
£ i
g 25 ¢
o T
E 231 o
g
f L I P=0.000
T 1 y = 0.006x - 0.820
=z : R2 = 0.420
0.5 -~ ——— |
200 300 400 500 600
Areal-Macular thickness (um)
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1 1 v o J 1 [ @
M13197 2 AT NUAAIAIANNTUWUFITEHIN Macular thickness NUTLAVDING Metamorphopsia

“& g

o o
o P )
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Area of macular R? P value
Area 1 0.4202 0.000
Area 2 0.0943 0.018
Area 3 0.3828 0.000
Area 4 0.2007 0.001
Area 5 0.3208 0.001
Area 6 0.0321 0.645
Area 7 0.1564 0.031
Area 8 0.0189 0.107
Area 9 0.2027 0.013

a { o Y 4 1 . [ . . !
uwuguﬁ 2 BAANANUANNUTISYIIN Macular thickness N1 best corrected visual acuity (BCVA) 14 Area 1

o
(3]
-

BCVA (logMAR)
o
w
+

Areal-macularthickness (um)

P=0.002
y=0.001x-0.258

. R? = 0.292
0 35 — & 40 et
-0.1200 300 400 500 600

$ 1 v W 4 1 ]
M15199 3 LAAIAANVTUWUTTLH I Macular thickness N1 best corrected visual acuity (BCVA)

Area of Macular Mean BCVA (logMAR) R? P value
Central fovea (area 1) 0.18+0.17 0.2926 0.002
Central fovea 5° (area 2-5) 0.18+0.17 0.2447 0.000

Central fovea 5-10° (area 6-9) 0.18+0.17 0.152 0.000
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UNUS 1N 3 UAAIANUTURUTILNI9 Macular thickness 1% A1 Retinal sensitivity 1 Area ‘VI 1

y=-0.0057x + 30.643
34 - R?=0.0198
2 bl .
S$32: , % 40 P=0.458
£ | hd
e S, .
o 28 \
N S
R o .
- 24
3 5 ’
B 22 :‘ . *
20 +————+——+ p————
200 300 400 500 600
Areal1-macularthickness

1 ' v o J 1
A15197 4 LAAINANNTUNUFUDS Macular thickness 11aZf1 Retinal sensitivity

Area of Macular Mean macular thickness Mean retinal sensitivity R? P value
(um + SD) (dB £ SD)
Area 1 349.93 +73.72 28.6 £3.05 0.0198 0.458
Area2 364.1 £43.70 28.92 £3.12 0.0037 0.670
Area 3 368.87 £41.68 29.16 £2.90 0.0009 0.874
Area 4 348.48 £47.61 28.02 £3.41 0.0012 0.977
Area 5 358.03 £47.51 28.46 £3.63 0.0017 0.831
Area 6 303.0 £33.45 28.37 £2.37 0.0356 0.361
Area 7 320.03 +£31.49 28.30 £2.30 0.0245 0.409
Area 8 280.83 £32.38 27.51 £2.45 0.0004 0.797
Area 9 284.6 +33.11 28.25 +£2.66 0.0147 0.523
0150
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Idiopathic eplmacular membrane 1111415A7 ‘Vl INA
ﬁﬂﬂﬂWi‘VlﬂJl,fJfJW\iWﬂﬂlﬂﬂﬂlul@ﬁﬂ‘inmﬂﬁﬂlf]\iﬁ]ﬂ%"l]
DN Iﬂﬂﬁ”ﬂglliﬂi’)"lﬂlﬂuwquNﬂ‘]JNG]U‘LlN’J’l]@GH
(cellophane maculopathy) “BQW‘iJ’JEJﬂJﬂfNUlﬁJZJ’mmi

i]u@]i’JM"ILﬁJf’JLEJ’E)WQNﬂﬁu”lﬁ’.]sllu@"ﬁ]ﬂﬂidN’J’ﬂﬂi’ﬂﬂw\l
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Taon I Tunmnlfiiamsasiedsadiudie
< @
2UMIATINMINDUHUNINIABNTIA visual acuity

A <3 a dy Y
(VA) #1590539MTUDUAUNNUAILYINIGY Amsler
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1Y @ L&Y 1
macular thickness UAMUFURUTAVA log MARVA
< ' ¥ o w
HaENITUBIH U metamorphopsia ’EJEJ”NﬁuEJﬁ”IﬂiUuVIN
aa 1 v o J @ '
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Correlation of Macular Thickness with Retinal Sensitivity and

Metamorphopsia in Patients with Idiopathic Epimacular Membrane

Sarinthip Phanchaicharoen, M.D.
Nattapon Wongcumchang, M.D.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract
Objective: To study the correlation of macular thickness
with the retinal sensitivity and metamorphopsia in

patients with idiopathic epimacular membrane

Study design: Analytic cross-sectional study

Method: Thirty patients with idiopathic epimacular
membrane were evaluated the macular thickness by
optical coherence tomography, the metamorphopsia
grading by Amsler chart, the retinal sensitivity by
automated perimetry program 10-2 and the best
corrected Visual acuity by the ETDRS chart. The
macular thickness was determined and correlated with
the metamorphopsia grading, the retinal sensitivity and

the logMAR BCVA following the corresponding area.

Result: In the central fovea and central5°area there

were significant correlation between the macular

thickness with the LogMAR BCVA (R?=0.29 and
0.24) and the metamorphosia grading (R?=0.42 and
0.28) (p<0.05) but not significant correlation with the
retinal sensitivity (R°=0.02 and 0.003, p>0.05).While
in the central10° area there was significant correlation
between the macular thickness with the LogMAR
BCVA (R?=0.15, p<0.05) and the metamorphosia
grading (only in the nasal and temporal side of the
fovea) (R?=0.15 and 0.20, p<0.05) but not significant
correlation with the retinal sensitivity (R?=0.02 and

0.003, p>0.05).

Conclusion: The visual acuity and the metamorphopsia
grading by Amsler chart were the proper basic exam
for evaluation the visual function and management plan
in the patients with idiopathic epimacular membrane.
But it may not be use the applied automated perimetry

program 10-2 to evaluate these patients.
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Chromosomal Aberration in Ophthalmology

nqulsn (syndrome) NUANUAAYNATUIEZ L
1 4 1 {
ANNYDINYBINYIIUNA1Y syndrome NUAIIY
a a 1 9 o aszl =2 A o & Ao
HAUNAN19MITINAY ATualianuduunIny
7 7 ’ v = Y
unnd nusunng uazuwndinallaisiinnuiine?
A syndrome 149 N019301MIAAUNAN1IALNE
o 1 1 o 4
UszToailumsquadilae wu nsdidnyunndny
FA = a a A
#1728 Down’s syndrome 9190ANUAAINANIIAIN
F4
] o ] o
ATTNDY 1Y N1IZAWAITU (myopia) INHUNND
wldaunsalimsquadiheediumuzan Tung
naufulunansdidnyunndoniidiuriesviage s
a Aad ~ A o T AaAAa YA ]
AzialnadugnelalidunsienedIafilie
~ < I [P=U] e g
nsaiasvnuaniuazlitiiiua (aniridia) A23
1 s A [V
delTnununsunndiioastauazifsz s Wilm’s
o I A d [ a 1 o
tumor v unMzMIuduaseazoNATINAY
v S o ' 7 Yo o
18 wenaniudieanedselosilumsinaugiin
NNIUFNTTU (genetic counseling) 1AATOUAT IR0
= Aa v Y = 1<
“3ensasanrnluaseuniifiederniy
A . A . &
1122v0915AN1Y mild form 130 earlier form (N
Temsquanmanzauas

aQ

efuazaANUHalnALARITAYD N BE
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A o o A A Y = Y A @
A maemnneve Az ianurielnamesny
A o dyd
AITNINVUAIUAD
. I~ A . Aag
Hereditary Y1804 disease Y30 trait ntluma
TAgns991n genetic composition FIA1W1T0018N0A
. = 12 . £ 14
91N generation vim”lﬂq B0 generation nilald
Genetic ®11004 disorder MNAIIN defect YDA

g . . . I ¥
gene 211U acquired W30 inheritated N 1A

d dou So a av d
I9IANAA IV HIUNNYANAVE INANAAINY

MAININYING AUZUNNINEAT UNINABTITUM AT

Familial ¥u1083n1eiiianuinllndves
mnFnluasounsaunnnd 1 ausll oA
gene 130 mm&aﬁ'uq 1¥U infectious agents H3®
environmental agent Al

Sporadic H11883 nMgiiRafumNInALRe
VINTOUAT

A3 11D INy Chromosomes
el cells Yo auY B segments Y89 DNA &4
5901 genes UsznouMuilu chromosomes Tuuday
@il chromosome 46 %30 23 4 utseemTunanii
TiiReadeeiums fmuame (autosome) 22 guazdn
1 gimThiismuameiE e sex chromosome (X 1102
Y chromosome) «?wmms?iﬂyﬂuizﬂz metaphase
YOINITUUIAIVDILFA WU chromosome I
dnvazmiloudIsnys “xX” UszneuAIe chromatid
2 FUAATUATIALLATENT centromere BondIN
61709191 long arm HazBonaamiduni short
arm 1A8NN1ULINGN chromosome AINYUIALAL
AN centromere L‘ldJ‘L! 7 ﬂ’q'll (London system) Ao
group A = chromosome ﬂ“ﬁ 1-3, group B = ﬂﬁ 4-5 ,
group C= fjﬁ 6-12 1tag X, group D= @:ﬁ 13-15, group
E= @:ﬁ 16-18 , group F = f;jﬁ 19-20 ttae group G = o
fjﬁ 21-22 118 Y chromosome
mmﬁﬂﬂﬂﬁﬁlﬁﬂmﬂmsﬁuﬁﬂimﬁy 919
NANNANNHAUNATUTZATVDI single gene disorders
wSouauialndluseAuved chromosome
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(chromosomal aberrations) Ala
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. 1 Aa a g
chromosomal aberrations L1U4ANHAL DAL U
2 Ngu Ao
a Al 14 o
1. anuAadnAluaiud1u4Iu (Numerical
Aberration)
= 3 A A g . A =
WAy polyploidy o U chromosome
A o J a A &
MuNAA N 3n (69) 130 4n (92) uazwiaily
aneuploidy 0331 IUAALNAVOURWIE chromosome
1 & [ A . N Y
Al e 919101 monosomy 130 trisomy N4 Iag
1NAD1NNT nondisjunction TUFINITULLFALUY
meiosis FIUNNAINUNNTD YN, ANUAAYNANS
MNNAINNIL trisomy UNA1Y syndromes D1LFY
Down’s syndrome (trisomy 21), Edwards’ syndrome
(trisomy 18), Patau’s syndrome (trisomy 13) (Lo
Turner syndrome (aneuploidy of sex chromosomes)
I 9
uau
a al Y (% 4
2. anuAalndlumuanvazlnssasiaves
chromosome (Structural Aberration)
4
ANuAnlnatla1e Ay duplication,
translocation, ring chromosome 401% deletion Fari i
naanuAadnan1eaInuIaule @ short arm 11
deletion (11 p 13) syndrome, long arm 13 deletion
(13p14) syndrome 1481 short arm 5 deletion (Cri du
3 9y
Chat syndrome) (T Udu
NI1395184971U karyotype UBJ chromosome A
a [ [ o 1
Un@ @1 Chicago conference NTQANHAINIATFIUN
2
NULLLAZAITNIIUALLAD

A-G = ﬂfjmlm chromosome

1-22 = HUIWYAVVDY autosome

X,Y = Sexchromosome

4 = MINEIAUNTEVIAVYBY chromosome
p = short arm

q = long arm

ring chromosome
satellite

translocation
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#IUN1TT109TUNE (genetic shorthand)
~ [ a a Y o Y A o
nernuaNuAadnaluaiudiuin Iideusiuiu
4
chromosome ﬁ’wmmuﬁ' WANYAUL sex chromosome
4 o 1 I
TasTitn3Toarune <, AU (195U 45,X) B5oduiluaiu
ARAAUDI autosome 1 1A UBIAY autosome AN
AUIATDINUIBINY (+) U309 (<) 19U 47 , XY 21+
I ) [ a a ]
Wudu dwmsuanvradnaludulaseadhs Tild
A A [ Y A
ITOINNIY + HID — BNY long arm (q) ¥13© short
arm (p) MAAUNA 1¥U 2 p+ WNIBD short arm VO
1 [ a d
chromosome f 2 8190 11UndA 1Tudu

Tiﬂﬁ!ﬁﬂmﬂ Chromosomal Aberration
madpyIneninaule

# Down’s syndrome (Trisomy 21) #

|

1114 most common chromosomal syndrome Tu

4 3 rg 1 va o
WUHE W318UATIINAA 7.7, 1866 UglianTal
v 4
MINATSARNIUAINDIGNITAT 7D W~ 1:1400 live
. q A2 g

births 1111301018 20-24 T, 1At 1:40 Tuunsen
918 447 tagnuwnn 1:11 Tuysanlengidiv 50
= d?l qa;l @ S A J
Pl vonamiu awuligriamsaigalumnsaiey

togun ANy 1:1250 Tuu3M101g52 NI 15-19 )

Y <
MNN 1 1FAUAN Down’s syndrome
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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

o
5 5
= o
o P )
“eir1pss W

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
quasnudihvediunzaninannsoriedilae

oy & Yy Al
uazasoUATI lANeaunIs Famsquadielivuaou

Y

€

=
ail
. . 9y ana o ~
1. Accurate diagnosis N3 11M35219n815AN
gnAvs Ianudifgedisanoms i wuziigile

N uUMIsne vazithszYannzialndnelana
;{ 1 Y
Yuaoy

AnAty NANARTNY

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
genetic 0¥ clinical aspects vodlsniu
Y] L] { Y 4 []
A19819Ue4l5sANINMIANIgLIANTAlDENY
EEY a %} 1
adavnatazniunensaisasimsinas ldedn
1 9 1 o o A &
Apudauud luilegiiuaelsn Down’s syndrome 9
aiﬂ’mmmﬁmiummmwuaEm:n 301 Uszanmw
1:1000 — 1:2000 ua%wmmmmammmw 30-34 9
dunseiaiiv 1:50 Glumamvmmqmu 459 dmisu

a %} 1 P [~
mimwﬂuwmmmgmﬂu Down’s syndrome 8¢
E4
12792 UBYN karyotype VoIWOLLIAZGNALIAN
9
FINNIOIGUOY HIN N E1150AT9 chromosome
"1@ Tommfadzdsznudevay 12 uazez g
mmmmsﬁummam drumsnensaimsifagnlu
wisomy 819 uaghigunsovenldedaivewus
(= 9 ~ a %} 9 A v ra 9
wuninualduvznadlauagon linusesas 3
1 I o w 1 I =~
ponalsnamsuuzihasnanduiissmsna
AZIUNNNGEE o1nanNuAana1ald Tuilvgiiu

U msdtanelsanaiugnssulumnnouaaon
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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
Heimsuaaanieaimae widiulug luaunso
TWmssnlimenald uaumnditiunuimuiii

o w

k4
dragnaludiumsasiamanuialnanieailuy

2

v 1 = ' y A Y
H1le syndrome @'ING]WﬂﬁTJiJTLLa'JLW@iﬁﬂTif]LLa

9
£ !
[ Y A

Y A~ Aa a
INHI uaﬂfﬂmuuma‘wu@ﬂaawummwﬂﬂﬂmmq
A Y Yo 1 1 Yy
Mo 1A syndrome 1190819019958 11 R0

Yo . . . A g . .
185y investigation IWOAUN associated anomalies
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au@mmmﬂuaumwmmﬁlﬂ ﬁ11’iiﬂiuﬂ1uﬂl@\1
§ o 4 1 A
genetics counseling u,ﬁe%ﬂyuwmwué}ﬂmmmm
I .
U01MsuEAIU0915ANI chromosomal aberration
o q Y1 19 Yo o (X A4 o
ﬂ’JilllwuﬂﬁW’ﬂLL‘NEjﬂ’lflllﬂﬁﬂﬂWﬂﬁﬂ‘kﬂlﬂﬂﬁﬂ‘Uﬂ"lﬁ
3799 chromosome analysis, recurrent risk Glu‘u‘@i
4
auaeq TUsiuianstleady 1 P13 prenatal
. - I ] A Y @
diagnosis ﬂﬂzgﬂumimamaa@ﬂ’muazmauma
ldeenamanzay
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they can do without. The difference is brilliant.
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THE DIFFERENCE IS BAK-FREE DUOTRA ®

H0micrograms/ml -+ 5 mo/m eyedros sl (ravomst/mol)
A difference that matters

Active ingredient: X
Indication: p U 0 oma or ocular

landin analogues.
Dosage:

Preservative:
Storage:
Undesirable effect: sommon, irritation, hyp 0
/e, pruritus, abn n Tlsnenus
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