Norokutanoz

Sendromlar




» Fokomatozlar (Fako: lens, osis: dogum lekesi)

» Karakteristik olarak deri ve MSS’ini tutan (tomér
veya hamartomatdz gelisim) genetik hastaliklar

= Primitif ektodermin gelisimsel defekti

» SSS
» Cilt
» Retfina

» Glob ve icerigi




» Norofibromatozis Tip1

» Norofibromatozis Tip 2

» Tuberoskleroz

» Sturge-Weber sendromu

» Von Hippel-Lindau Sendromu

= nkontinensia Pigment

» Nevoid Bazal Hucreli Karsinom Sendromu

» Wyburn-Mason Sendromu



Norofibromatozis Tip |

Café-au-lait lekeleri

Aksiller ve inguinal cillenme (5y)
Iris hamartomu - Lisch nodUlU

ultipl norofibroma (Puberte ve gebelik)

» Kutandz — non malign

» Plexiform — malignite potansiyelli (hiperpigmentasyon ve hipertrikozis)

Osteopeni, osteoporoz, kisa boy, makrosefali, skolyoz (K, <10y),
psddoartroz

Hipertansiyon, vaskulopati, intrakranial tUmaorler, malign periferik
sinir kilif tUMoru (%10-12), ndbet( %4-7), hidrosefali, chiari fip1,
puberte prekoks

Bilissel bozukluklar ve 6grenme guclugu: %50-75




Norofibrom Lisch nodulu

Café au lait lekeleri

AKSW\ g,ille Pleksiform Norofibrom Sfenoid displazi



NF1 Tani kriterleri

Klinik tanricinen az 2 tani kriteri olmali
(gec cocukluk-addlesan, Ty: %50 ve 8y: %97+)

»> 5 café-au-lait lekesi (infant: %97)
» 5 mm prepubertal
®» |5 mm postpubertal
»> ) norofibrom veya 1 pleksiform ndrofibrom
= Optik glioma (<éy, K)
»Cillenme
»>? lisch nodUlU
» Spesifik kemik displazisi
» Sfenoid displazisi
» Uzun kemik korteksinin incelmesi

» Psodoartroz

» | derece akrabada NFI1



Figure 2: Internal plexiform nevrofibroma
Co

ronal MBI shows an extensive neurofibroma (asterisk) in an 8-year-old boy
h neurchbromatoses type 1.

Figure 3: Skeletal abnommalities in individuals with nevrofibromatosis type 1

Plain film radiographs showing: (A) dystrophic scobosis (asterisk) in an 11-year-old girl; (B) tibial bowing (asterisk)
in a 10-month-old baby gir

Figure4: Low-grade glial neoplasms
) tibial pseudarthrosis (asterisk) in a &-month-old baby girt: and (D) tibial p grade glial neopl
pseudarthrosis after insertion of an internal rod (asteri=k) in 2 9-year-old boy.

(A) MRI showing an optic glioma in the left optic nerve (asterizk) of a 4-year-old boy with neurchbromataosis
type 1. (B) MRI showing a brainstern ghoma (aste:

G-year-old boy with neurofibromat



NF1 Avyirici Tani

» Norofibramatozisin diger formlan

Segmental/mozaik Nfl
NF2
Schwannomatozis** (multipl spinal, periferal sinir ve kUtandz schwannom)

Noonan sendromu — ptosis, hypertelorism, posteriorly rotated ears, slanting
palpebral fissures.

Watson Fenotip — kognitif bozukluk, PS, cafe” au lait lekeleri

Atozomal dominant multipl cafe " au lait lekeleri

ile karisan pimenter degisiklik olan hastaliklar

McCune-Albright sendromu — irregular cafe ” au lait lekeleri, polyostotic
fibrdz displazi

LEOPARD sendromu — multiple lentigines, ocular hypertelorism, deafness,
congenital heart disease.

Klippel Trenauny Weber sendromu — kutandz hemanjiomlar, varikdz venler,
hemihipertrofi

Proteus sendromu — hiperostoz, hamartomatdz asin bUyume, epidermal
nevus

» NF ile kansan tUmorlere yol acan hastalklar



Legius Sendromu

= Multipl cafe " au lait lekeleri

» Norofibrom ve diger tUmorler yok

» Cillenme
» |jpom

» Makrosefali
» OgJgrenme gUclUgU/HDEB/Gelisme gerilidi
» 15914 SPREDI




McCune Albright Sendromu
— “‘ : -

1. Polyostotik fibroz displazi
2. Café-au-lait
3.0tonom endokrin hiperfonksiyon (puberte prekoks, hipertiroidizm, akromegali, cushing)




LEOPARD Sendromu

Y A4

» |EOPARD: lentigines, EKG abnormalities, ocular hypertelorism,
obstructive cardiomyopathy, pulmonic stenosis,
abnormalities of genitalia, retardation of growth, and
deafness

Noonan Syndrome ’wi’rh Multiple Lentigines




Diagnosis of Neurofibromatosis 1

Clinical Diagnostic Criteria for N1
e Six or more cafe au ait patches >15 mm in adults and > 5 mm in children
e TWO Or more neurofibromas or one plexiform neurofibroma
e Axillary or groin freckling
e Lisch nodules (iris hamartomas)
e Optic pathway glioma
® A first degree relative with Nf1

e A gistinctive osseous lesion such as sphenoid wing dysplasia or thinning of the
long bone cortex with or without pseudoarthrosis

.

— It localised to one
2 or more of above clinical - - h
- [ Ves | segment diagnose
crileria present - segmental (Mosaic) NI1

!
= 3

NT1 exciude in
adult but consi
moSsaic NIt Diagnose Nf1 I
Chila with cate au lait patches
only

!

Follow clinically until adulthood or
consider mutation testing for N7 gane

]

more

Mutation test positive or davelopment of Mutation testing negative — NI
clinical criteria — diagnose N1 - excluged in 80% of Cases




1/3000
K=E
Neurofibromin 1 gen mutasyonu (17g11.2)

17911 mikrodelesyonu: %5
» Dismorfik, belirgin kognitif bozukluk, cok sayida kUtandz ndrofibrom

» facial coarsening, prominent forehead, ptosis, down-slanting palpebralfissures,
hypertelorism, broad nose and nasalbridge, low set ears, and micrognathia.




TOMOr sUpresor

Otozomal dominant

%50 denovo mutasyon (1/6000 kardeste NF)
Penetrans %100

Mozaik NF 1

Hastalik bulgulan ayni ailede bile cok degisken (2.
VUurus)

Benign ve malign tUmOr riski (SSS, GIST, meme, 18semi,
feokromasitomal)

Yasam beklentisi 8 yil daha az (ttmérler ve vaskiler)



Molekuler Genetik Test

»NF 1 sUphesi olan tani kriterleri eksik

»NF1 tanisi ile yonetimi degisebilecek ciddi tUmoru (optik
glioma)olan cocuk hasta

»Prenatal or preimplantasyon genetik tani

Gen | Test Metodu Patojenik varyant

tespiti

cDNA sekans analizine dayal multistep

mutasyon tespit protokolU =
NE1  Genomik DNA sekans analizi ~61%
Delesyon/duplikasyon analizi ~5%

Sitogenetik analiz <1%



NF1 Klinik izlem

» Fizik muayene

» jlk 3 yilda bas cevresi dlcimU
A > 2 persentil egrisi
Tansiyon 6lcumu
» Katekolaminler ve metanefrinler
Klinik sUphe varsa kemik grafileri

Beyin MR

» T2'de sinyal hiperintansitesi

» [lerleyici makrosefali (hidrosefali chiari tip1)

» Soluk optik sinir, gbrme degisiklikleri, proptozis, puberte
prekoks

EEG

Oftalmolojik muayene (yillik)
EKO (%27)

Mamografi / MR (30-4%9y K)




Goz konsUltasyonu (yillik)

Noroloji

Ortopedi (skolyoz, psddoartroz, heminhipertrofi, pleksiform nérofioroma bagh kemik erozyonlan)
C. PSikiYCITI’iSi (DEHB - lovastatin)

Endokrinoloji

Genel ve plastik cerrahi

Beyin ve sinir cerrahisi (spinal cord ve beyin tUmor)

Nefrol OJI (renal vaskUler lezyon)

Kardiyoloji
KBB (isitme)
Onkoloji

Dermatoloji

\ A\ Rodyoterapi, sicak banyo, fizik aklivite, vit D eksikligi



Norofibromatozis Tip 2

» Multipl schwannoma ve meninjioma ile karakterize
» Bilateral vestibular schwannom

= [sitme kaybl, denge kaybi, cinlama

» 18-24y, 30y (0-70y)

» Diger kranial, spinal ve periferik sinirlerin schwannomlari,
intrakranial (opfik sinir) ve infraspinal meninjiomlar, dusuk
dereceli SSS tUmorleri (ependimom)

» Oftalmolojik bulgular

» Azalmis gorme keskinligi ve katarakt
®» Deri tUmorleri
» %/0

» Cafe au lait

» ntrakUtandz plak benzeri lezyonlar veya subkutan noduler
tUmorler




Subkitandz ve kitanoz lezyonlar Multiple meninjioma




Incidence Rates of Central Nervous System Tumors (Age Adjusted to the 2000 U.S.
Standard Population): Highlight on Tumors Associated with NF2

All Others
(gliomas, lymp
homa, germ
cell, sellar
region, and
unclassified
tumors)

55%
\
\

~

Nerve Sheath
Tumors 9%

S——

Ependymoma
2%

FIG. 1. The tumors that are found in NF2 [schwannomas, meningiomas, and ependymomas) are some of the most common seen in neuro-oncology
overall.




NF 2 Tani Kriterleri

» Bjlateral vestibular schwannom
» | derece akrabada NF2 VE

» Unilateral vestibular schwannom VEYA

» 2 TANE: meninjiom, schwannom, gliom, norofibrom,
posterior subkapsuler lentikular opasite

» Unilateral vestibular schwannom VE 2 TANE:
meninjiom, schwannom, gliom, norofibrom, posterior
subkapsuUler lentikular opasite

» Multipl meninjiom VE
» Unilateral vestibular schwannom VEYA

» 2 TANE: meninjiom, schwannom, gliom, norofibrom,
katarakt




= 1/33000

» NF2-22912.2 mutasyon
» %10-15 delesyon (10-600kb)
» Otozomal dominant

» %100 penetfrans

» %50 denovo
» Epeveynlersaglikliise kardeste risk az

» |/3 mozaik (kan < t10md&r dokusu: offspring < %5)




Genetik Test

» Kromozom analizi

» Delesyon, ring, franslokasyon
» [|SH
» Sekans, delesyon/duplikasyon, linkage (%72-93 ailesel)

» Klinik tani

» Presemptomatik genetik test:

» Genetik danisma
» <]8y

» Prenatfal ve preimplantasyon genetik tani

Neurofibromatosistype 2 (NF2): A clinicaland molecularreview.D Gareth R Evans. Orphanet
Journal of Rare Diseases 2009 4:16. DOI: 10.1186/1750-1172-4-16




Genotip Fenotip lliskisi

Nonsense ve frame-shift — Siddetli

Splice site — Hafif ve Siddetli
» 3' daha hafif

Missense — Hafif

runcating — Siddetli

» Frken baslangic

100

Probability (%)
3

Risk of meningioma

Mutation_position
1. exons 1-3
2. exons 4-6

3. exons 7-9
4. exons 10-13
5. exons 14-15

o =R

30 40 50 60 70 80
Age at diagnosis

Meningioma risk

% with meningioma

9 10 11 12 13 14 15

6 4 8
Exon

= |ntrakranial meninjiom, spinal timaér, periferal sinir ttmar

sayisi daha fazla

» Morfalite daha fazla

NF2'nin 3’ yansindaki mutasyonlar (ozellikle 14-16) —

meninjiomriski daha az



NF2 Klinik izlem

» NOrolojik muayene

» Riskli bireyler beyin MR ile yillik takip (10y-50y)
» [sitsel farama (BAER)

» GOz muayenesi

» Onemli morbidite ve dUsUk yasam beklentisi (34y)
®» Prognoz

» Frken baslangic yasl

= Meninjiom sayisi

= Truncatfing mutation




Tuberoskleroz

» Bourneville-Pringle Hastaligl
» Multipl hamartomlar

» Triad; -Mental retardasyon (%50) -Epilepsi (%80) -

Anjiofibroma

= 1/6000-10000




» Deri
» hipomelanotik makul, fasial anjiofibrom, shagreen
lekesi, sefalik plak, ungual fibrom
Beyin

» kortikal displazi (%90), subependimal nodul ve
subependimal dev hucreli astrositom, ndbet,
gelisim geriligi/zeka geriligi, psikiyatrik hastaliklar

o ;i/ 74
» anjiomyolipom, kist, renal hdcreli karsinom §

» Kalp

» rgbdomiyom, aritmiler

Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of the 2012 International Tuberous Sclerosis Complex
Consensus Conference.Hope Northrup, Darcy A. Krueger, and on behalf of the International Tuberous Sclerosis Complex Consensus Group



Yizde anjiofibrom
B:2-5y %75

Ungual fibrom %20
B:Eriskin

Fibroz plak %25

Shagreen lekesi %50
B:ilk dekad

\
Nikopigmente makiil %90



Dental pits %100 Retinal hamartom %30-50

-\ raoral fibrom %20-50 Retinal akromik leke %39



Tuberoskleroz Tani kriterleri

Major Minor
» Hipomelanotik makul (=2 3, en az 5mm) » ‘“Confetti” deri lezyonlari
» Anjiofibrom (2 3) veya fibroz sefalik plak = Dis minesinde cukurlar (> 3)

= Ungualfibrom (=2) = intraoral fibrom (= 2)

» Shagreen lekesi
79 » Retinal akromik leke
-» ultipl retinal hamartom

, _ ) » Multipl renal kist
w» / Kortikal displazi (tubers and cerebral white

matter radial migration lines) » Renal olmoyon hamartom
» Subependimal nodul

» Subependimal dev hicreli astrositom

» | enfanjioleiomyomatozis

= Anjiomyolipom (=2)

TSC1 ve TSC2’de heterojendz patojenik varyant
Kesin tani: 2 major veya 1 major + = 2 minor
Olasi tani: 1 major veya =2 minor

Lenfanjioleiomyomatozis ve Anjiomyolipom birlikteligi kesin tani degildir.




» TSC1 9. kromozom: hamartin

» [SC2 16. kromozom: tUberin

» MTOR kinaz inh (tUM&r supresor)

» TSC tani kriterleri+ ise %/75-90 heterozigot patojenik varyant
» TSCI1 %31

» TSC2 %69

» daha ciddi klinik: renal malignite, zeka geriligi, otizm, infantil spazm

» p.Arg?205GIn, p.Ser1036Pro, p.Argl1200Trp, p.GIn1503Pro, and p.Gln1579Pro daha iyi

» ?2/3 denovo mutasyon
» Otozomal dominant

» %100 Penetrans

\ A ISC2/PKD1 contfiguous gene delefion syndrome: 16p13.3




Autosomal dominant polycystic kidney disease
type 1 with tuberous sclerosis

» Prevalans <1/1 000 000
» Frken baslangicli ciddi polikistik bobrek hastaligl

+

cesitli TS belirtileri

= 14p13.3 del

» PKDI ve ISC2




Genetik Test

1. TSC2sekans
TSC1 sekans
TSC1, TSC2 delesyon/duplikasyon

Somatik mosaizm <%1

S




Table 2 Tuberous sclerosis genes: summary data and mutation spectrum

T5C1 T5C2

Chromosomal location 9q34 16p13.3

Genomic size 55kb 44 kb

Number of exons 23 (21 coding) 42 (41 coding)

Transcript size 8.6kb (4.5kb 3’ UTR) 5.4kb

Protein Hamartin Tuberin

Protein size 1164 amino acids, 130kDa 1807 amino acids, 180kDa

Mutation detection rate*’®~'®  12-19% 65-70%

Mutation distribution Throughout gene. Some clustering but no  Throughout gene. Some clustering but no striking
striking hotspots hotspots

Mutation type Inactivating mutations, almost all nonsense, Inactivating mutations of all types including missense
frameshift and splice-site mutations. mutations, in-frame deletions and large deletions/
Few recurrent mutations rearrangements involving the adjacent PKD1 gene.

Few recurrent mutations

*Percentage of unselected cases found to have TSC1 and TSC2 mutations respectively.




Klinik 1izlem

1-3 yilda bir Beyin MR (<25y)
Noropsikiyatrik hastalik acisindan yillik takip
EEG
Abdomen MR (1-3 yil)
Bobrek fonksiyon testi - GFR, Tansiyon (her yil) (%80-10y)
EKO ve EKG (1-3 vyil)
» gsemptomatik infant, rabdomiyom regresyonuna kadar (%47-67)
Lenfanjioleiomyomatozis semptomlarnnin takibi (218y K) (%30-40)

» dispne, shortness of breath

» | enfanjioleiomyomatozis riski olan asemptomatik hastalara HRCT (5-10yil)

»  Solunum fonksiyon testi (her yil)
Akciger kisti varsa HRCT (2-3 yil)

» Dermatolojik muayene (heryil)
Dis muayenesi (6 ay)

» Offalmolojik degerlendirme (her yil)

®» |ezyon veya gorme problemi varsa (%30-50)

A Sigara, ostrojen kullanimi, nefroktemi




Sturge Weber Sendromu

Fasial kapiller malformasyon + beyin ve gdzu etkileyen
kapiller vendz malformasyon

Ensefalotrigeminal anjiomatozis

Sarap lekesi %96

» 5. sinirin oftalmik(V1) ve maksiller(V2),mandibular(V3)

» Unilateral/bilateral

®» Yumusak doku ve kemik hipertrofisi

» Gorme, isitme, yutma, konusma

MR %50-75
Epilepsi %72-93
Glokom %30-71

Kontralateral hemiparezi




Clinical Manifestation

Risk of SWS with facial PWS
SWS without facial nevus
Bilateral cerebral involvement
Seizures

Hemiparesis

Hemianopia

Headaches

Developmental delay and mental
retardation

Glaucoma

Choroidal hemangioma

\

Incidence Rate

8%

13%
15%
72-93%
25-56%
44%
44-62%

50-75%

30-71%
40%



» Tip | - Fasial ve leptomeningeal anjiom + glokom

» Tip Il - Fasial anjiom + glokom

= Tip lll - izole leptomeningeal anjiom - glokom

Yiksek Risk

V1 tutulumu

V1 ve diger yiiz
alanlannda
tutulum

V1 de az alanlarda
tutulum

Risk Yok o

Sadece V2
Sadece V3
V2ve V3




» ]/50000
» Sporadik, herediter degil
» 90921 GNAQ somatik mosaik mutasyon




TESEKKURLER




