Phakomatoses
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Phakomatoses

108 1932 Van der Hoeve Jufin@191 phakomatoses 17l w191nA131 phakos 1Ju
AwIN3N wUad1 mother spot %38 birth mark viunefengueIN1svedlsandonIsianuigIteeiu
algaznatesyuy baun Aavds ssuudszann mafue1ns wasniml Judulsaananannig

v

UFNIIU Wago19il malignant change Tutianmen

Lsavanaadulunguil Usenaudie 3 1sa 3aa181ean1aiiugnssuwuy autosomal dominant
Imedl variable expressivity WulsaffinannanuRaunfives tumor suppressor gene anwauglsaduy
WUU multisystem  tumor 4919 benign  (danandssazildsudu malignant Tunaidewn) wag

malignant lein

1. Neurofibromatosis (Von Reckling-hausen’s disease)
2. Tuberous sclerosis complex (Bourneville’s syndrome)

3. Angiomatosis retinae and cerebellar angiomatosis (Von Hippel-Lindau disease)

mowutull 1937 1adin1s5ulsa Sturge-Weber syndrome 1unlungulsa Phakomatoses
N3DUNANSUTEUI Phakomatosis  waglunieudsseuniinissiulsadusiiuludn laun Ataxia-

telagniectasia (Louis-Bar syndrome), Wyburn-Mason syndrome

lutlaqdungulsa Phakomatoses  F9UsEnausig 6 15ATI9AY U19VITUBIATIUE
Incontinentia pigmenti (Bloch-Sulzberger syndrome), Retinal cavernous hemangioma, Klippel-
Trenauney-Weber syndrome, linear nevus sebaceous syndrome, Rena-Osler-Weber syndrome

wag basal cell syndrome w1lusae
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Phakomatoses

dnwuzaedlsalungu Phakomatoses e 1unqulsanie neurocutaneous  fisaslsn
INATINAU 2 sruueteny (Bvilaazseuuuseam) lneseslsafiiamils e1aasdu nevi nsardu
a a v a 1 a Y 1 % [ . a a [ 1 [ A
Weeseaddy daneninusindlndiaes, uwnazlsadnazilu tissue wlianedny wu lunaondenluy
angiomatosis retinae %38 neural tissue Tu neurofibromatosis Judy, illasennszdnnsyanelu

5190118 dnazduiteseniiunannwaddegluusmuiu 158077 hamartoma wsau1NWwadRUNR L

Y

WUNUSLIUT 138031 choristoma

Neurofibromatosis

Lﬂuiiﬂmﬂﬁuqmw A1UNBALUU autosomal dominant 73l very high penetrance
(Uszanas 80% wazifiou 100% lu NF-1), high expressivity 1Jungulsavie oculoneurocutaneous
laeil hamartoma 7insegn seuuUszan aidegeu il wazan Usenaumieg melanocyte Way

= a

neuroglial cell 7LAnaN neural crest JedidnwauzidosonmUEUUITE M TANURAUNAIAATUAL

Avfawagnszn lag hamartoma Wa1H3gdNUIUNINTUAINLY DINTTUAAIAINIBI1DNTUAAAIL

[ 1 v & = a < 1Y ey
LNBBU ABUIYLAN VﬁaLﬂ@WQULUUEﬂWmﬂLLa’JﬂIW

Tul 1980 National Institutes of Health (NIH) lafidemnasuus neurofibromatosis aanidu
2 vl lAuA NF-1 (Classic Von Recklinghausen, peripheral variant) Fanulguesnin waz NF-2
(central variant, bilateral acoustic NF) wsgeenguiianuuansieiulusuiugnssy (wid

phenotype overlap fuot), INUNN15I808, morbidity Wazn133n
Y

NF-1 (Von Recklinghausen disease) anenanwuy autosomal dominant it penetrance
gy 100% Jedrenenlidanissesar 50 lng NF-1 gene Hau1afiandn 300  kilobases  F4il
mutation @310 (3 new mutation lausza 50%) pIMsiuanioanvesazasaunsatilulsnil
waneafulawan, auinisalnugnluyszyIng Wiy 1:3000-1:5000, wulugiaeny 2 939 laun 5-
10 ¥ way 30-50 U, ‘1;?\1 2 LNeA 11J'LL(§1ﬂGi'Nﬁu, 3 NF-1 gene locus a§JJ"17‘ll Long arm chromosome 171' 17
(17911.2) fia¥ e Neurofibromin FadulusiufiAeadosiu regulation of cellular proliferation wag

tumor suppression

d195uU NF-2 (Bilateral acoustic neurofibromatosis) a1gm8akuyU autosomal dominant 7
il high penetrance wufiu, gUfin1saiAmYn Wiy 1:50,000-1:120,000, i NF-2 gene locus ag

Long arm chromosome 22 (22g12.2) fla¥9lusiuda merlin w3e schwannomin

W9 NF-1 uag NF-2 gene fiotdu tumor suppressor gene 1@uLAgaiu retinoblastoma
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= =3

NF-1 3 long-term prognosis Anin I@EJ?HLwﬁlﬁﬁﬂﬁgigmammaﬂmu k) optic nerve

glioma wsie1adl life expectancy duasnind CNS tumors, Malignancy, Mental retardation, Severe

seizures

Neurofibromatosis 1 (Classic Von Recklinghausen)

NF-1 wuusenin Uanwy café-au-lait spot, cutaneous neurofibroma, iris hamartoma

(Lisch’s nodule) wag optic nerve glioma

Tun1s38a88 NF-1 AosUsenaumleanuzsalul 2 Totull (mudennas NIH Consensus

Development Statement) lgilin

1. Café-au-lait spot vun 15 s ulU F13u 6 duvisduly Tuglngvsevun 5

uy, Sl 6 sumis Tuidin
2. i neurofibroma Saust 2 Fumdstuly w3edl plexiform neurofibroma 1 Wi
3. 1 freckling UStaad axilla %30 inguinal
4. Optic nerve glioma
5. Lisch’s nodule 2 fumistuly

6. fanuRaunfiveinszgn 8193wy sphenoid dysplasia #3e long bone cortex U

a9 Swnuiivseludl pseudo arthrosis

7. 4 first degree relative

21NFLANIVDY NF-1

Dermatologic features 3 triad Wu café-au-lait spot, fibroma molluscum Wag plexiform

neurofibroma

Café-au-lait spot Uudnvaznsimlannulduesiign Wu flat, sharply demarcated
uniformly hyperpigmented macule wulamsene dvuialaasis 1-2 us. 89 15 wa. dnwule
Aaualin J9uulazeuaiiudulalugag 1st decade, anwaenIg patho Wu hyperpigment Tu

basal layer of epithelium Tngwu giant pigment granule Tu melanocyte

(=1

Freckles 1Jusesn1waiinilavse café-au-lait spot Langfiedidungu 819158031 Crowe

Y

sign wuluusnusnud amdu
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ANA 1 hdne café-au-lait spot, Freckles, Cutaneous neurofibroma, plexiform neurofibroma

ANUAGY (Lmdﬂﬁm: Jack J Kanski, from Kanski seventh edition, 2011)

Cutaneous neurofibroma 11 Mixed cell tumors 11310 connective tissue of nerve 1Ju
enlarge cutaneous nerve, Schwann’s cell, fibroblast &g connective tissue ’3u‘] 9199LVUN
&n 18 soft papulonodules luaulngjiith Mi3endn fibroma molluscum, Snus T unds
o puberty wazndsdensss wldlifsadesfuseslsavesszuuUssamaiunas sranuiuiion

Waanmyiliiandannanle

Plexiform neurofibroma  wuls 30% ‘Uaﬂéjﬂ’w NF-1 18u enlarged nerve /ONTOUAIE
thickened cellular perineural sheath fi§nvariisenia “bag of worms” I hypertrophy 83
subcutaneous tissue W@ osseous over growth ﬁﬂﬁgﬂﬂﬂ’lmﬁlﬂulﬂ waz overlying skin il
hyperpigmentation or hypertrichosis & 10% Aatuiluni fnnuduiusiunisiiadoiuls
RAmtfafidl plexiform neurofibrorma 819wusauRU hypertrophy of underlying soft tissue and

bone (regional gigantism)
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Ophthalmologic features

Eyelid wu plexiform neurofibroma #Mildenniuu vinliveutuasnmuunsiuiuiiniianinn
\38n S-shaped ptosis 9zdl bag of worm sensation n1ssnwldaiuisafazineenlanun vinlaies

anBINITNIRMANIWINTIY wazAouenalnaulasn
Conjunctival hamartoma wutdudnweuy Diffuse #se localized neurofibroma
Cornea ®13WU prominent corneal nerve, corneal nodule (neurofibroma)

AadiuasnUnRaUAeIU plexiform neurofibroma lausesna 50% lagnisiindeiu 11

PNANURAUNRAUBY anterior segment development 1A
*  §l embryonic tissue WwaaA1elu anterior chamber
*  anterior chamber angle 1a3gylafine
*  schlemm’s canal W3giaun@ly nislufinisiasey
= .. | . e .
* U compact iris process #3904 anterior iris insertion

= . ! .. LY . Ao e/ o

* U adhesion 5¢WIN iris NU posterior cornea IMNNUNITNUINIVBY ciliary body
uaz choroid viliilAa anterior displacement 984 iris diaphragm \AUATLAY
MIUAI8 peripheral anterior synerchiae %38LAn31A fibrovascular tissue TuUazaud

UM

Lisch nodules musnngalugtaes NF-1 fienguinndn 20 U fidnwaizidusuduyuniogulay
Aoy dwdeslasuddinna wull ins 1 surface uaw deeper iris wulglupviaesdng Sauna
F199) SawskEnaNauds 1w wud1 multiple nodules WWudheazsmesves NF-1 warlirosnuly
NF-2 dnwagnanending iy melanocyte hamartoma fe uniform spindle-shaped, melanin-
containing cells (FnwagAd18AU iris nevi wag low-grade spindle-cell melanomas ) Tlaila

neurofibroma

Choroidal hamartoma wuldUsgana 1/3-1/2 veeiUag NF-1 %Qﬁﬂ%agﬁ posterior pole

v
a o

o1udULRgIsovatef kU LU illbdefined flat lesion Av1nndssluaudsduinia

Usznaume neuronal ey melanocytic components

Choroid nevus w1nwu multiple bilateral  Usinunazidu NF-1, diffuse  plexiform

neurofibroma agnullu diffuse thickening of uveal tract 31nA%1UU neurofibromatous Lag

[

melanocytic element WINTY, neurilemmoma (schwannoma) Faidnwauziu circumscribed,
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amelanocytic elevated mass #3e01anuLdu choroidal melanoma %3 malignant neoplasm

'
A

due)

Retinal tumor Tu NF-1 sindu astrocyte harmatoma Imeazidu nodular, mulberry white

lesion 1US1I8U optic disc

Optic nerve glioma wu3fiAMREURUSHU NF-1 wasuanmsmanveanisgadenisuaaiu
Tu NF-1 fanweauzidu fusiform waz optic nerve Anga 1ag glioma aglmee1919 wazdl malignant
potential vi1ae tissue TndlAss anwugne histo awidu pilocytic astrocytoma TeUsgnaume

glial cell Wag mucopolysaccharide

Benign optic nerve glioma wudeglugUaeiin du aggressive optic nerve glioma wuuee
Tugftheiduglug

10-38% va35thefindiil optic nerve glioma 1Hulsa NF-1, 15-40% vesgtheiindidulsa
NF-1 & optic nerve glioma , Bilateral optic nerve glioma u pathognomnic @usulsa NF-1,

66% voUelsn NF-17ifl optic nerve gliorna «Junssdau intraorbital optic nerve, 10-20% Wuin

tumor involve 9 intracranial compartment pY

9INTUATOINITUAAIUDY optic nerve glioma Lekn Painless proptosis, Optic atrophy,
Reduced visual acuity, Loss of color vision, Afferent pupillary defect #1n lesion e optic
chiasm 2nU bilateral vision loss Wway nystagmus e winAsuluaineg third ventricle 8131in
obstructive hydrocephalus  vlsiiennisuanisue wasaauldonseuls fatuaisinisnsiann

follow up ¢ optic nerve function \ensiam undiagnosed optic nerve glioma
a3V optic nerve sheath meningioma sinwulu NF-2 11nA71 NF-1

ANYUEYDY Optic nerve glioma finsaamuly contrast enhanced CT w38 MRI léiun
Fusiform dilation of optic nerve, Cylindrical form, Kinking of optic nerve, Discontinue or
localize constriction on axial image lng MRI aguans soft tissue lannan CT wadliuseloviluud
M599%1 intracranial glioma @#Ani1, CT Wu the core higher density, MRI WU the core higher

density on T1 sl lower density on T2
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Al 2 wane CT Head: an enlargement of the bilateral optic nerves and optic chiasm, MRI
Brain: fusiform enlargement of the optic nerves bilaterally, with extension to the optic
chiasm. The optic nerves demonstrate isointense signal to grey matter on T1 (and, not
shown, also on T2 and FLAIR images), with contrast enhancement AN&19U) (Wydsfian: David

Spizzichino, from Neuroradiology on the net)

Neurofibromatosis-2 (Central neurofibromatosis)

L\AiN91n mutation 71 NF-2 gene Ul long arm of chromosome 22 &9@519lusAu merlin

dnnulugieTeiunsulatgnaeny 20 neudu

NF-2 mutannas NIH ag@esusenausiy bilateral acoustic neuroma %5edl first degree
relative AU NF-2 $2uffu unilateral  acoustic  neuroma  #3ed 2 Yevesdesaludl louwn

meningioma, glioma, schwannoma, neurofibromasis, presenile posterior subcapsular cataract

WU Cafe-au-lait spots lausenauSosas 60 , w19m3l posterior subcapsular cataract,

retinal hamartoma @2u Lisch’s nodule wulatvies

Unilateral %38 bilateral (wuussnin) vestibular schwannomas @932ia1n1g tinnitus,

hearing loss WaZLAEAIINTIAT

Meningiomas, gliomas, ependymomas Wag other cerebral, cerebellar, spinal cord

lesions 9391115 neurologic deficits, seizures #39WU hydrocephalus L9

Peripheral nerve schwannomas, mixed tumors LWag neurofibromas 2¥381115

peripheral neuropathies (sensory, motor)
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Tuberous sclerosis (Bourneville disease)

'
a aa

lud 1880 Bourneville ladAnwluiaagngandonistnuaziseslsanimvids lvaelsadn

o

Tuberous sclerosis

Tud 1908 Vogt lanmua triad wesn1sitdadelsail laun intractable epilepsy, mental

retardation Wag adenoma sebaceum (facial angiofibromas)

Tud 1920 Van der Hoeve lalsidiasunelsaiifisnindn i Retinal involvement lulse

tuberous sclerosis A8

Tuberous sclerosis flgUAnIsalaugn Wiy 1:15,000 1Hulsafisnenennisiugnssukuy
autosomal dominant il high spontaneous mutation rate Uszaasasag 50 wagdl incomplete

penetrance LLa¥ variable expression WUl gene ﬁLﬁlaisﬁaﬂﬁU‘bﬂagj 2 vila Ao
1. TSC1 gene agjuu chromosome 9934 @313lUsAu hamartin Aunulul 1993
2. TSC2 gene agj‘uu chromosome 16p13.3 a@519lUsAu tuberin Aunulul 1997
Iﬂ&]ﬂgﬂ Hamartin way tuberin \Ju tumor suppressor complex

Tuberin vty Rap 1-GTPase-activating protein &4%18lu cell growth regulation, &
USunaasluanes il o wagnuldluiidugaie wu vaeadenwndluls #avitds pyramidal neurons
uaz cerebellar Purkinje cells vil#iwuil hamartomatous lesions Tu multiple organs lagtanig

A1l @ua9 119l 1o wazen

Tuberous sclerosis Wulungawagyewingiu 1neiy TnToINITHANIMNTEUUUTEAMLRE
nsRanide Inelul 1992 The National Tuberous Sclerosis Association 1614 diagnostic protocol

wuseantdu 3 seau Al

1. Definitive tuberous sclerosis a¥@ail 1 primary wag 2 secondary features %39 1

secondary wae 2 tertiary features

2. Probable tuberous sclerosis az@ail 1 secondary iU 1 tertiary feature %39 3

tertiary features

3. Suspected tuberous sclerosis Aadl 1 secondary feature 38 2 tertiary features
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N o

Diagnosis criteria for tuberous sclerosis complex sl

Primary features

Secondary features

Tertiary features

Facial angiofibromas
Multiple ungula fibromas
Cortical tubera

Subependymal nodule or

giant-cell astrocytoma

Multiple calcified
subependymal nodules

protruding into ventricle

Multiple retinal

astrocytomas

Affected first-degree

relative
Cardiac rhabdomyoma

Retinal hamartoma or

achromic patch
Cerebral tubers

Noncalcified

subependymal nodules
Shargreen patch
Forehead plague

Pulmonary

lymphangiomyomatosis

Renal angiomyolipoma

Renal cysts

Hypomelanotic macules
Confetti skin lesions
Renal cysts

Random enamel pits

Hamartomatous rectal
polyps
Bone cysts

Pulmonary

lymphangiomyomatosis

Cerebral white matter
migration tracts or

heterotropias
Gingival fibromas

Angiomyolipoma : non-

renal

Infantile spasms

Systemic manifestations

TnuR881N5TN (seizure) liteiosay 80 anwuzdniluwuy infantile spasm, repetitive
myoclonic spasms of head, neck, limbs senuldu head nodding with extension or flexion of

trunk and arms
Mental retardation wulduszsnns ¥ vestae

AN Ue98IN15¥NuaE mental  retardation  Win91nN1SH cortical  tubers  wag

subependymal hamartomas #39914L1AA21A Benign astrocytic hamartomas involve basal

ganglia, lateral Wa¥ third ventricle, posterior fossa
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[

ANYAENIARINIL WU facial angiofibromas #38 adenoma sebaceurn LJusiudunsen
theafilavdsudng malar wioas wuld$esas 85 vesfihelsnil Tnednuasn mesineniu
angiofibroma  flwwaUszana 1-2 . uazvlunulutieioifindeusny 9 vau sflvgléda 7 s,
o iegu

Ash-leaf sign %38 Ash-leaf spots u hypopigmented macule %39 patch ﬁﬁﬂwngﬂi’m

uaneineiu Aanelulll sundeunairesquranludnaiunis dvuauana1eiulasaus 1w, auis

yae u.3ulU dnwulanauaiin

Shagreen patch 1Ju fibromatous infiltration wWuUszanasasay 20 veUy anvuzily

Flesh-colored, leathery plaque fiutaas lumbosacral area

Subungual way periungual fibromas WJu small fleshy tumors ﬁasﬂﬁm’%aiau toenails

%39 fingernails
Gingival fibromas wuilu stain outlines dental pits and craters

Visceral features ln angiolipomas 19U renal cysts %38 renal hamartomas, cardiac
hamartomas LJu rhabdomyomas  8uttlulu ventricle seanaiadu aortic 130 pulmonary
stenosis 161, subpleural cysts 819uAN e spontaneous pneumothorax, hamartomas U84

97872261199 WU liver, thyroid, pancreas, testis

19m1 1A angiofibroma 7vsiie lid wag conjunctiva WnwuUf palpebral conjunctiva

9310 pedunculated nodule wagdmuil bulbar conjunctiva Az duusayu@mastouuns

Astrocytic retinal hamartoma %3 retinal astrocytoma wulauinniniseag 50 SUENQJI'J’JEJ
Tnenuiduioudivniuns e1auwuu wieyu translucent, noncalcified agludu nerve fiber layer o

1nd optic disc Fasiosnenanaeidy calcified mulberry like 119 1-2 disc diameter (DD) yuiu
UNT1881INU punched-out areas of depigmentation AA1E ash-leaf 7i peripheral retina
Astrocytic retinal hamartoma i 3 types laun

A. translucent type Wuﬂaaﬁ?jﬂ Hdnway relatively flat, smooth-surfaced uag

translucent aq'ﬁ posterior pole, superficial to retinal vessels

B. calcified, nodular #3® “mulberry” type Tdnwauzidu raised, calcified,

multinodular agj‘ﬁ posterior pole (80% within 2 disk diameters of optic nerve)
C. intermediate type W‘U‘lj’eJEJ’qm
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Al 3 wand Astrocytic retinal hamartoma 3 @fia leuA translucent type, calcified, nodular
o “mulberry” type, intermediate type MUY (Widafiu: Rowley SA, O'Callaghan FJ,
Osborne JP: Ophthalmic manifestations of tuberous sclerosis: a population based study. Br J

Ophthalmol 85:420, 2001)

FFA 9gWU autofluorescence M1u618 late-phase relative hyperfluorescence with

leakage into vitreous cavity

HAWNINFoUMARTUANNILA LAWA vitreous hemorrhage, retinal vascular abnormality

(telangiectasia, neovascularization, exudation), vitreous seeding

Tnginld astrocytic retinal hamartoma dnldvinlWanemginas eniy retinal hamartoma
HuliAAn exudates, retinal detachment, vitreous hemorrhage wag glaucoma 3sAeelnnng
$nwn

anunanvednIsil mortality waz morbidity A AMIzUNINYaUNIENDI MilA intractable
epilepsy, status epilepticus ag subependymal giant cell astrocytoma (SEGA) with associated

hydrocephalus  wazauedufRuaat fie n1gwnsndouniale d@ruanumauqinuls leud cardiac

arrhythmias, congestive heart failure, end-stage lung disease

A155NWN

mnlesunsifdadess asluusglendlunisinviuaznisli genetic counseling fUaeusay
AUAITLASUNTSASI3 CT head wag renal ultrasonography, #1nil exudative retinopathy, vitreous

hemorrhage A13WA15841 laser photocoagulation

o

Genetic counseling tHugsdnfy

* JUaePil tuberous sclerosis gene dlanagenenduludanta 50%
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* WaLLaj%aﬂéﬂwIiﬂ tuberous sclerosis AITUINTIANT germline mosaicism

* mnasaewiveaiUienuinund gnaudaluvesUlsdaileniadulsna tuberous

sclerosis 1904 1% 270 new mutation

Von Hippel-Lindau Disease (Angiomatosis of retina and cerebellum)

wulaluusewns 1:36,000 a18MeALUU autosomal dominant with variable penetrance
Anfuvgsnazyrgneiu Inisin1smeusiy 20-30 U (d19iU neurofibroma  wag tuberous

sclerosis AUlAAILALAR)

AMURAUNRADEN short arm w8 chromosome  3p25-p26 lag#t gene LHuwuU tumor

Y

suppressor gene

WU hemangioma  retina 138171 Von Hippel a1nufianessie 1380791 Von Hippel-
Lindau éﬂwiiﬂﬁﬂmﬁa%%mﬂ cerebellar or spinal cord hemangioblastoma, renal cell

carcinoma, pheochromocytoma 19y renal cell carcinoma Lﬁua’lm&;ﬁwuﬂaﬂﬁqm

Retinal capillary hemangiomas (von Hippel disease) Wulﬁﬂaafjﬂﬁaﬂ’izmmgaaaz 50
Vol

WU CNS hemagioblastoma (von Hippel-Lindau disease) L%u#l cerebellum, midbrain,
spinal cord
nauin1538aaelsa (Diagnostic criteria)

" JusetReuluaseunsudu VHL syndrome saufunu 1 9eludeseliil

CNS hemangioma (#31859381 retinal capillary hemangioma ¢78)

Characteristic visceral lesion U renal carcinoma, pheochromocytoma
" ynldfvseiRauluaseunsaudu VHL syndrome

= §1 CNS hemangioma (11852194 retinal capillary hemangioma ¢ng) 9819ty 2

FLUUI, Y50

= §1 CNS hemangioma (1185984 retinal capillary hemangioma 778) 1 AILALS
39AU characteristic visceral lesion 1 @ (lais2u8s epididymal and renal

cysts)
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National Cancer Institute classification of VHL syndrome lanusngulisisil
CNS Retinal Renal Cell
Type Pheochromocytoma
hemangioma hemangioma cancer
| Yes Yes Yes No
A Yes Yes No Yes
1B Yes Yes Yes Yes
@ No No No Yes

type | \0unguiiliifl pheochromocytoma fiu type Il il pheochromocytoma $ausie

anwauzues Retinal capillary hemangioma wulliussegmneg (Natural history) ¢iail

Stage 1:

Stage 2:

Stage 3:

Stage 4:

Stage 5:

NIasInweTIUAEns U9 11 adun 1 Wnsiew - dquieu 2559)

Preclassical, small capillary retinal angioma Wi small red to gray

lesion with or without feeder vessels

Classical, hemangioma lugjdu Wiy nodule dvundaau Suiiy

feeder Way draining vessel

Exudation, & lipid-rich exudate often in association with enlargement

of feeding artery and draining vein

Retinal detachment #5982n21ANIU internal  limiting  membrane

\An vitreous hemorrhage Wag rhegmatogenous retinal detachment 1@

End stage WU exudates UStaad macula iawdu disciform scar &
secondary glaucoma, persistent uveitis Qiyl,?lamiumt,ﬁu wazLin

phthisis &
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AT 4 uans Retinal capillary hemangioma 7wfu nodule 3l feeder vessels, retinal capillary
hemangioma 7ifl exudation mudv (Lma'ﬁﬁm: Clinical characteristics of ocular angiomatosis
in von Hippel-Lindau disease and correlation with germline mutation. Arch Ophthalmol

117:371, 1999)

Al 5 wans Peripheral retinal capillary hemangioma 7ifl feeder vessels) (meﬁm: Ryan SJ.
Retina, volume one, Basic Science, Inherited Retinal Disease, and Tumors. California: Elsevier

Mosby; 2006)
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A7 6 wARd FFA of peripheral retinal capillary hemangioma luszagsinag el mnudeiu Early
transit frame (12 sec) : filling via retinal artery and hyperfluorescence of hemagioma At 3 sec
later : filling of retinal vein, relatively delayed filling in adjacent vessels (steal
phenomenon)At 23 sec : uniform bright hyperfluorescence of hemangioma) (Lmdﬂ‘ﬁm: Ryan
SJ. Retina, volume one, Basic Science, Inherited Retinal Disease, and Tumors. California:

Elsevier Mosby; 2006)

WU retinal angioma enafideusiAn fiouluzu globular @wmswwin 1-3 DD 1finaIn
collection of capillaries # dilated, single feeder artery ®®nu191n disc wagdl draining vein
nduandl disc dwnndl incompetent capillary walls of high-flow shunt ag¥inlviAa intraretinal
way subretinal exudation, exudative retinal detachment waz Retinal capillary hemangioma 4
vlAAA centripetal subretinal flow %38 steal phenomenon @® Goalunaenidenlnaund

peripheral tumor d@sualvilin perifoveal ischemia 161

A5 FFA QU bright fluorescence early stage @178 leakage uagLiu feeder vessel
Aa . . v v Y] &
1 early arteriovenous shunting lU§sAau tumor Laze1LRUaNEMEUDY steal phenomenon AB

il relatively delayed filling in adjacent vessels

A1591 ultrasound WU acoustic solid retinal mass %138 smooth anterior border whazil

medium reflectivity

N155NWN

11199310 retinal angioma ¥iNlilAn exudation Way retinal detachment 1§ 332519ANS

v
(% v A

INWYT AU

Photocoagulation tvu1gd@115u small (<1 DD), posterior angiomas with little or no

retinal detachment TnaUsulsidu large size (500 lumsow), low intensity, long duration (0.2-0.5
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a =

Jufh) BelufiRaveadiou angiomas Tnewdnidss small spot size and high-intensity applications

W12 IALAA hemorrhage

Trans-scleral cryotherapy LWANNEEINSU larger posterior angiomas, anterior angiomas
w3oilo media Y llau130v1 photocoagulation 1aw apply 2 or 3 freeze-thaw cycles,

encompassing the tumor in ice ball with each freeze
WAL pnadenilu combination of cryotherapy and laser

Photodynamic therapy with verteporfin 138157 selective vascular occlusion

without damasge to adjacent neural structures

#ndl massive retinal detachment $nwlagi5n15WIAR  pars plana vitrectomy + scleral

buckling procedure + endolaser

Prognosis Sﬁuagujﬁu tumor location, size, exudation

Screening protocol for von Hippel-Lindau disease

in affected patient and at-risk relatives

* 9599519Mell wansaalaanemaieslfuisinis nnd
* #9739 direct way indirect ophthalmoscope V!ﬂ"ldJ
* #3533 MRI (%38 CT) brain scan 0 3 U aufitene 50 U vaeandunsiann 5 U

* avndaniwnitesios (ala dewvininle wasdiugew) nnd S CT scan 90 3 U winnu

multiple renal cysts

*  ayalaanie 24 3l vanillylmandelic acid (VMA) Wag metanephrine vlﬂ"fJ

AnguLes
*+ anatumevily uazasetlaanizmses foRnng ynt
* #3739 direct way indirect ophthalmoscope ‘Vyﬁl é'?\iLLGimE; 5 973U (8731915807 fluorescein
angiography Wt Kakog 10 170) 9uiveny 60 T
© avRdaniguYeviad (gla deuvanle uwagdugeu) Nl sauiu abdominal CT scan 910
3 fausony 15 f9 65 T

*  ayetlaany 24 931us 1 vanillylmandelic acid (VMA) uaz metanephrine NNY
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Sturge Weber syndrome

(Encephalofacial or encephalotrigeminal angiomatosis)

Tt 1879 Sturge \JuauusniinudUlenll port-wine stain UsanAsIlUNTNIIAUBINTS
epilepsy, buphthalmos wagil dark choroid Wazaeun Tl 1922 Weber lasieaiuinnuaiu
RaunfAnauoadu parallel streak %30 railtrack sign \Woilu calcification w84 meningeal

angioma

Wuldvsmewasnds N1sanenannIenssuLgEliuude

Ophthalmologic features

9¥NWU hemangioma NUTIAN episclera, conjunctiva, iris, ciliary body 198 WU nevus
flammeus MtUaanA1 wu promonent epibulbar blood vessel ﬁiamalﬁmﬁaﬁﬂﬁqﬁﬂ 8% wazdn
#i facial hemangioma % CN V1Au VZ%WUﬁaﬁuiﬁgﬂﬁﬂ 15% UNSIUWU iris heterochromia 1ag

AU skin angioma ALRANNVNNTIINAITANLVBS pigmentation WaZIIUIU melanocyte

IDANALNU retinal vascular tortuosity iae diffuse choroidal hemangioma Fanuld
Uszanadesas 40 Tnasnaznulunid1aiiendiu hemangioma  #inti Sdnwazidy brishter red
pupillary reflex #38138n71 tomato catsup fundus 1ae choroidal hemangioma Tu Sturge-Weber
syndrome sinay diffuse n3aLiuARIvEs choroid s1emun wazuuuliengaln Tneviluldfinaniy
d190101n1N Wena1nil degeneration 1n15v11818999 choriocapillary %393 fibrous
transformation ¥®9 RPE M'%aﬁmsqzyl,?m photoreceptor, 3 cystoids degeneration, gliosis,
ossification, serous detachment Wag secondary glaucoma @7UN157M5739 B-scan gy diffuse,
highly echogenic thickening of choroid anwagneswe1dInewdu thin-wall vascular channel
lined #8 endothelium 1agdl thin intervascular septa U918y capillary hemangioma

1198 mixed form

Dermatologic features

Hnile 4 facial angioma %39 nevus flemmeus %58 port wine stain Fatnnudausiin wu
1¢8e¥ovaz 0.3 uavifiuddniu Weergundu Tnsunfaezdvumdy naldans wazdnifindumiy
distribution ¥e4 trigeminal nerve uuIWT 1 uaz 2 (Cranial nerve, CN V1 uaz V2) wagsinlaidy
midline V95183 facial hemihypertrophy AMUIAEAUATE UNNT188198IUUIEDS oropharynx Wag
upper cervical nerve anwaegmane1sInendu dilated blood-filled spaces separated by thin

fibrous septa Tu dermis wag subcutaneous tissue
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2UN CN V1 9gianudeslunisd intracranial involvement wagdwui CN V1 AU V2

Fiu aglanudssdunisdudefiugs

CNS features

WU leptomeningeal racemose hemangioma #3® leptomeningeal capillary vascular
malformation ¥111#LARBINNT seizures wag contralateral neuromuscular weakness Wag
hemangioma 8%812vMLAA cerebral cortex atrophy 19 wagiin progressive calcification U4
nasadonlu brain parenchyma @u occipital, parietal, temporal, frontal lobes tag cortical
gyri vlsnsiuidu railroad track pattern ;:Jﬂ’sslﬂfjmfﬁﬂﬁ mental retardation $9UA18Y WID

WawIN13t1 weinssuwlanale

AT 7 wans Skull X-ray of SWS : typical tram track calcification of pial angioma (uwnasiiun:
Weber FP: Right sided hemi-hypertrophy resulting from right sided congenital spastic
hemiplegia, with a morbid condition of the left side of the brain, revealed by radiograms. J

Neurol Psychopathol 3:134, 1922)

m‘wﬁ 8 amsPort-winestain (Lma'ﬂﬁm: Alexander K. C. Leung, MD and C. Pion Kao, MD.

Consultant: Volume 44 - Issue 7 - July 2004)
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AT 9 uan leptomeningeal capillary vascular malformation, MRl : an enhancing pial

angioma ANA1FU) (Wwdsiian: Tallman B, Tan OT, Morelli JG, Piepenbrink J, Stafford TJ,

Trainor S, et al: Location of port-wine stains and the likelihood of ophthalmic and/or central

nervous system complications. Pediatrics 87:323, 1991)

n1sindeiiu \inld 2 91981y fie early-onset/congenital-type wag late onset lasdinaln

A NAADTAY A9l

A155NWN

NIasInweTIUAEns U9 11 adun 1 Wnsiew - dquieu 2559)

Abnormal angle development 9199uilu poor develop sclera spur, thickening
of trabecular meshwork, anterior iris insertion, chamber angle malformation,
incomplete development of Schlemm’s canal, persistent embryonic

mesodermal tissue TUUnillalgavasmuni
1N19LLTUBY episcleral venous pressure 90 sclera angioma

Abnormal vascular formation vil#@319 aqueous 11AAIIUNR %38 component

analy linnsivallsuwes aqueous Raunid

Hemorrhage 910 choroidal hemangioma ilAn retinal detachment &
forward displacement %84 lens-iris diaphragm Ain angle closure glaucoma

AU

uilanmzatenien
) X o
INYINNITAYAVLNY

il small secondary RD Shw1laes laser photocoagulation
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*  ¥1ndl extensive RD $nwlaeds PPV and laser
External beam radiology or plaque radiotherapy with total dose of 20-40 Gy
* Dermatological laser therapy uAla facial nevus flammeus

* 1135 glaucoma D1ATUAUMBELIAL aqueous outflow WIB81aA aqueous
formation wasinlanaliAnen 919R9in155NW e AsUNLLAL LU goniotomy,

trabeculotomy, trabeculectomy, laser trabeculoplasty

*  msshwensinsualelden wnlulanas1anansann1sSnElagnIsHIae

Ataxia-Telangiectasia (Louis-Bar syndrome)

JulsafidneneansiugnIsuwuy autosomal recessive lnaRnun@il ATM gene (ataxia-
telangiectasia mutated gene) aguJ'U‘u chromosome 11¢22.3 Fsasslusauniiaiuneitasiunis

oL DNA LAYNITAIUAN tumor suppressor genes
Jungulsansszuuyszamdiunans lnsianiz cerebellum, v13a7, Avids wagszuy
piiAufiusenig deUanisalauynvindu 1:40,000

Qﬂaaazﬁmmuﬁummu truncal ataxia \{BLSNFALAY M1UAY dysarthria, dystonia,
choreoathetosis  Layazll Progressive deterioration of motor function auyinl#dl serious

disability luiisey 10 Y
il variable of cellular & humeral immunodeficiency Wwagil recurrent respiratory tract
infection FulnduanmsuainisdedinvesUaelule adolescence %30 young adulthood

flomainuzisslagendtauund Tneanie lymphomas wag leukemia

9ININAALAYIVDIAU ocular motor abnormalities @A poor ability to initiate
saccade with preservation of vestibulo-ocular movements, head thrusts, strabismus Wag

nystagmus # telangiectasia 91 bulbar conjunctiva ﬁﬂWU@EﬂJ“ﬁ’qu 3-5 Y
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AMA 10 telangiectasia 7 bulbar conjunctiva (Lma'ﬂ‘ﬁm: Mark J. Greenwald, MD. American
Academy of Ophthalmology)
Incontinentia Pigmenti (Bloch-Sulzberger syndrome)

I d' d’ v v a v 1 I 1y d'
L‘UUIiﬂ‘V]LﬂEJ’J‘U’ENﬂUN’JWUQ F2UUUTLAINEIUNAN ‘Wu LLaZNINIMI L‘IJ'lJIiﬂVI’W\‘I‘W‘NﬁqﬂSiiIV]
f18M0ANTg X-linked dominant Taetinain mutation of NEMO (NF-kB essential modulator)

gene UU chromosome 11 band Xg28

[ a C [ = a ' a
ANWALUUNINUL WULUUY erythema, bullae kazdl verrucous changes WagazUALUN ABUNE

LADE A

N95¥UUUTEEM 98WU microcephaly, hydrocephalus, seizures, mental deficiency wule

Useuned 1/3
197U WU Dental abnormalities (missing and malformed teeth) wulduszanu 2/3

é’ﬂwmzﬁuq AD19NU Ton alopecia, scoliosis, skull deformities, cleft palate iag

dwarfism

1901 WU proliferative retinal vasculopathy, abnormal arteriovenous connections,
microvascular abnormalities, neovascular membranes, total retinal detachment uag
retrolental membrane formation (pseudoglioma)

N155NWN

apply photocoagulation %38 cryotherapy 1Ufl avascular peripheral retina
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Racemose angioma (Wyburn-Mason syndrome)

\Ju nonhereditary arteriovenous malformation (AVM) v89suagsyuuUsyamalunans

d' % 1 . . N .
91n57nU 1A seizures, mental changes, hemiparesis, papilledema

Racemose angioma eiidnwazidu markedly dilated and tortuous vessels that shunt
blood flow directly from arteries to veins @slainuingl leakage d@1msuinn avnuidu retinal
arteriovenous communications ®19LANNNIELNIAGBU intraocular  hemorrhage, secondary

1%
neovascular glaucoma 161

[y

fifuusdnuazaes AVM Ainulu retina eonidu 3 nqu

ﬂqmﬁ 1 Interposition of abnormal capillary plexus between the major vessels

fnliuanao1nis wazdinluwu AVM Tuaues

ﬂq:u‘ﬁ 2 Direct arteriovenous communication without interposition of capillary
or arteriolar elements Jsdidenlnalinvasaldena1un 812 lALAR

localized edema %39 intraretinal exudation %3® hemorrhage &nwuy
dilated vessels awAanY retinal capillary hemangioma ﬂduﬁﬁﬁﬂiﬁwu

AVM Tuauag

nau7 3 ¢l retinal AVM n3g1e93lU dndl visual loss wavdnid AVM Tuasesie

A 11 uans markedly dilated and tortuous vessels, no leakage (Lméﬂﬁmgﬂ Ryan SJ. Retina,
volume one, Basic Science, Inherited Retinal Disease, and Tumors. California: Elsevier Mosby;

2006)
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N9 & skin change Taiunn p1anutdu small facial angioma ¢

NNTEUUUTEAIN ASIINU Spontaneous intracranial hemorrhage 910 vascular anomaly

Tu midbrain

M35nw lnenluliinissaw eniulinizunsndeau Wy persistent vitreous hemorrhage
SnwlaeNsia vitrectomy  %#38%1ndl retinal  hemorrhage  Wag edema  ABYWAITU laser

photocoagulation

Retinal Cavernous Hemangioma

NUSNWULUDS cluster of dark intraretinal saccular aneurysms filled with venous
blood u3al3unin cluster-of-grapes  waziiududuvensindenunsann plasma-erythrocytic
separation 138n31 pseudohypopyon #nil white or gray membrane ﬂqmuﬁaulﬁmaﬂ vends
9190399V simultaneous subratinal, intraretinal and preretinal hemorrhage Laga1aNUTAY

cutaneous and CNS hemangioma

AN 12 hAna

A. Cluster of dark red vascular saccules lUnudmiswes superotemporal branch

retinal vein @31 white tissue Lansds gliosis

. . ] .
B. Laminar venous phase angiogram t#u abnormal retinal venous channels

passing through largely hypofluorescent lesion

C. Full venous phase frame Wit filling in many vascular saccules
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D. Late-phase frame Wi hyperfluorescent capillaries of many component

saccules of lesion, attributable to plasma-erythrocyte separation

(Lma'dﬁm: Gass JDM. Fluorescein angiography: An aid in the differential diagnosis of

intraocular tumors. Int Ophthalmol Clin 1972;12:85)

Fluorescein angiography WU autofluorescence of gray-white epiretinal membrane
overlying tumor, aneurysm fill slowly and incompletely up to 30 min after injection, fluid

levels without leakage within lesions

Ultrasonography 2wy A-scan 31 high initial spike and high internal reflectivity wag B-
scan WU irregular surface, large internal acoustic density, absence of choroidal excavation.
N33

Retinal Cavernous Hemangioma liAssfin1saeneuun isiia lipid exudation %30
severe vitreous hemorrhage aglin1ssnwLiledl vitreous hemorrhage agvin photocoagulation
%39 cryotherapy Wag#1n nonclearing vitreous hemorrhage TR0 vitrectomy

Klippel-Trenaunay-Weber syndrome (Parkers-Weber syndrome)

LAn91n combined capillary, lymphatic, venous malformations uwazsiniAgIUeeiy

varicosities kag limb enlargement &sd@ulug.uin lower limb lag syndrome %l triad fie
IS =
* TduusseguluBauuun
*  fnaeniionvanfiseiydtiay

* 1 local hypertrophy 983 bone Way soft tissue

gﬂﬁlﬂf AMNLERAY lower limb enlargement (Lméaﬁmgﬂ Vikkula M, Boon LM, Mulliken
JB, Olsen BR: Molecular basis of vascular anomalies. Trends Cardiovasc Med 8:281, 1998)

g
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M1919 1 La@as Pediatric Ophthalmology and Strabismus (Lma'ﬂﬁm: Pediatric Ophthalmology

and Strabismus, Basic and Clinical Science Course, section 6. San Franscisco: American

Academy of Ophthalmology; 2011-2012)

Condition

Neurofibromatosis
(von Reckling-
hausen disease)

Tuberous sclerosis
(Bourneville
disease)

von Hippel-Lindau
disease (retinal
angiomatosis)
Sturge-Weber
syndrome
(encephalofacial
angiomatosis)
Ataxia-
telangiectasia
(Louis-Bar
syndrome)
Incontinentia

pigmenti (Bloch-

Sulzberger
syndrome)
Wyburn-Mason
syndrome
(racemose
angioma)

Description
Occasionally congenital,
widespread hamartomas of

peripheral nerves and tissue
of neural crest derivation

Variable mental deficiency,
seizures, and adenoma
sebaceum

Retinal angioma supplied by
dilated tortuous arteriole and
venule; may be multiple

Capillary hamartia (nevus
flammeus) of skin, conjunctiva,
episclera, and/or uveal tract,
and of meninges

Progressive cerebellar ataxia,
ocular and cutaneous
telangiectasia, pulmonary
infections

Cutaneous; dental, central
nervous system, and ocular
changes

Retinal and midbrain
arteriovenous (A-V)
communication (aneurysms
and angiomas) and facial nevi

Associated Ocular Condition

Neurofibromas of eyelid and orbit,
uveal melanocytic nevi, retinal
glial hamartomas, congenital
glaucoma, optic nerve glioma,
absence of greater wing
of sphenoid with pulsating
exophthalmos

Angiofibromas of eyelid, skin; glial
hamartomas of retina and optic
disc

Retinal exudates, hemorrhages,
retinal detachment, glaucoma

Glaucoma (especially with upper
eyelid involvement by nevus
flammeus)

Conjunctival telangiectasia,
anomalous ocular movements,
and nystagmus

ROP-like vasculopathy may
progress to retinal detachment
and retrolental membrane
formation

A-V communication (racemose
angioma) of retina, with vision
loss depending on location of
A-V communication

LBNE15D19D9

Associated Conditions and Risks

Similar hamartomas of central
nervous system, peripheral
and cranial nerves,
gastrointestinal tract;
malignant transformation
possible

Adenoma sebaceum
(angiofibromas), cerebral glial
hamartomas

Cerebellar capillary
hemangiomas, malformation
of visceral organs

Diffuse meningeal hemangioma
with seizure disorder,
hemiplegia or hemianopia, or
mental retardation

Dysarthria, coarse hair and skin,
immunologic deficiency, and
mental and growth retardation

“Splashed paint”
hyperpigmented macules,
microcephaly, seizures, and
mental deficiency

A-V aneurysm at midbrain;
intracranial calcification

Transmission

Autosomal
dominant

NF1: band 17q11.2

NF2: band 22q12.2

Autosomal
dominant,
bands 9934,
16p13.3

Autosomal
dominant,
3p26-p25

Sporadic

Autosomal
recessive,
chromosome
11922-23

X-linked dominant

Sporadic

1. Pediatric Ophthalmology and Strabismus, Basic and Clinical Science Course, section 6.

San Franscisco: American Academy of Ophthalmology; 2011-2012.

2. Retina and Vitreous, Basic and Clinical Science Course, section 12. San Francisco:

American Academy of Ophthalmilogy; 2011-2012.

3. Jack J. Kanski MD MS FRCS FRCOphth, Kanski Clinical Ophthalmology; seventh edition;

2011

4. Ryan SJ. Retina, volume one, Basic Science, Inherited Retinal Disease, and Tumors.

California: Elsevier Mosby; 2006.

NIasInweTIUAEns U9 11 adun 1 Wnsiew - dquieu 2559)

&
b2, N
Yimpes™



unAMauyITINIg

Phakomatoses

10.

11.

12.

13.

14.

15.

- &
b2, N
Umpes™®

Yanoff M. Ophthalmology, third edition. Philadelphia: Mosby; 2009.
Friedman. Review of Ophthalmology. Philadelphia: Elsevier Saunders; 2005.

Bruce H. Disease of the Eye & Skin, a color atlas. Philadelphia: Lippincott Williams &
Wlikins; 2004.

Wahab A. Sturge Weber Syndrome : A Review. Bombay Hospital Journal, Vol 50, No 1,
2008.55-8.

1IN dednwumduiauszinalve 9. G5 yIvenanuaza. NLNN2546.

Rowley SA, O'Callaghan FJ, Osborne JP: Ophthalmic manifestations of tuberous sclerosis:

a population based study. Br J Ophthalmol 85:420, 2001

Webster AR, Maher ER, Moore AT: Clinical characteristics of ocular angiomatosis in von
Hippel-Lindau disease and correlation with germline mutation. Arch Ophthalmol 117:371,
1999)

Vikkula M, Boon LM, Mulliken JB, Olsen BR: Molecular basis of vascular anomalies. Trends

Cardiovasc Med 8:281, 1998

Tallman B, Tan OT, Morelli JG, Piepenbrink J, Stafford TJ, Trainor S, et al: Location of port-
wine stains and the likelihood of ophthalmic and/or central nervous system

complications. Pediatrics 87:323, 1991

Gass JDM. Fluorescein angiography: An aid in the differential diagnosis of intraocular

tumors. Int Ophthalmol Clin 1972;12:85

Weber FP: Right sided hemi-hypertrophy resulting from right sided congenital spastic
hemiplegia, with a morbid condition of the left side of the brain, revealed by radiograms.

J Neurol Psychopathol 3:134, 1922)

88

a5

NIATINYETIUMENT TN 11 2Tuil 1 @nsau - quigy 2559)





