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Genetik Hastaliklardar

— 436 genetik ID — Otozomal dominant
— 42 grup — Otozomal resesif
— 364 gen belirlenmi$ — X-linked dominat, resesif

Nosology and classification of genetic skeletal disorders: 2015 revision.
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Am J Med Genet Part A 167A:2869-2892,

* Aynm1 Mutasyon / Farkli Klinik Tablolar

Group/Name of Disorder Inheritance MIM No. Gene Protein
1. FGFR3 chondrodysplasia group
Thanatophoric dysplasia type 1 [T01) AD 187600 FGFR3 FGFR3 G 3 CO
Thanatopheric dysplasia type 2 [T02) AD 187601 FGFR3 FGFR3 o F FR mutasvon o LIA 1 Ve AZ mu tasvon
Severe achondroplasia with developmental delay and AD 187600 FGFR3 FGFR3

acanthosis nigricans [SADDAN]
Achondroplasia AD 100800 FGFR3 FGFR3 o h d 1 : o O P f
Hypochondroplasia AD 146000 FGFR3 FGFR3 AC on rop asla SteogeneSIS lmper eCta’
Camptodactyly, tall stature and hearing loss syndrome AD 610474 FGFR3 FGFR3

(CATSHL] . .
Hupochondiplsia-the dsplasials) 0.5 — Hypochondroplasia — Achondrogenesis
See also group 33 for craniosynostoses syndromes linked h h . h d .

to FGFR3 mutations, as well as LADD syndrome in group - T anatop oric - HypOC on rOgeneSlS

41 for another FGFR3-related phenotype
2. Type 2 collagen group d 1 .
Achondrogenesis type 2 [ACG2; Langer-Saldino) AD 200610 o121 Tupe 2 collagen yYSplaSia
Platyspondylic dysplasia, Torrance type AD 151210 coL2ai Type 2 collagen *
Hypochondrogenesis AD 200610 COLZAL Tupe 2 collagen o Aynl Hastallk / Farkll Mutasyonlar
Spondyloepiphyseal dysplasia congenital [SEDC) AD 183900 CoLZA1 Type 2 collagen
Spondyloepimetaphyseal dysplasia [SEMD) Strudwick type AD 184250 CoL2A1 Type 2 collagen .

® Achondrogenesis
Lo 4
Kniest dysplasia AD 156550 coL2ai Type 2 collagen
Spondyloperipheral dysplasia AD 271700 coLza1 Type 2 collagen 0 .
Mild SED with premature onset arthrosis AD COL2AL Tupe 2 collagen — COLZA 1 de nova [[]utasyon < /0 1 I‘ekurens
SED with metatarsal shortening (formerly Czech dysplasia) AD 609162 CoL2A1 Type 2 collagen
Stickler syndrome type 1 AD 108300 COL2A1 Type 2 collagen
3. Type 11 collagen group T h . 1 f
Stickler syndrome type 2 AD 604841 CoL11A1 Type 11 collagen alpha-1 chain - RIP 1 1 OmOZ]-gOZ mUtaSyon (Otozoma resesl
Marshall syndrome AD 154780 COL11A1 Type 11 collagen alpha-1 chain
Stickler syndrome type 3 [non-ocular) AD 184840 C0L11A2 Type 11 collagen alpha-2 chain 0 k i )
Fibrochendrogenesis AR 228520 COL11AL, Type 11 collagen alpha-1 chain, /02 5 re urens
AR, AD 614524 CoL11A2 Type 11 collagen alpha-2 chain

Dto-spondylo-mega-epiphyseal dysplasia [0SMED], AR 215150 COL1142 Type 11 collagen alpha-2 chain G M / F kl S s k .l

ecsabe e ¢ Gen Mutasyon arkli distem etkilenme
Oto-spondylo-mega-epiphyseal dysplasia [0SMED], AD 277610 COL11A2 Type 11 collagen alpha-2 chain

dominant type (Weissenbacher—Iweymiiller syndrome,

sk spdone e ) - SSS (Thanatophoric dysplasia -Kortikal Geligim

\_ % Bozukluklar1), KVS vb -




® Sikhik

— 2.4-4.5/ 10,000 dogum
~ 21 / 30 000 dogum (CTF, Prof Dr Beyhan Tiiysiiz)

I. Aile Hikayesi
— Ailede var
— Kendi dogurmus
= Indeks vaka ad1 konmus / Neyi aradigimiz1 biliyoruz

o Oldiiriicii

/ — Terminasyon
I1. MeVCllt gebehkte — Adinin Konulmasi

Iskelet sorunu 5
* Yasamla Bagdasir
— Dogum planlanmasi

— Dogum sonrasi yonetim

— Tedavi secenekleri




e
Prenatal Tani L

® 9%,50-60 Antenatal

belirti verir

* Ekip
— Perinatalog
— Genetik
— Radyolog
— Patolog

USG
— Belirleme % 85-95
— KesinTan1  %40-55
~ NT?
— 18-22 GH
— NonLetal Geg¢ Bulgu (>28 GH)

II. 3D-4D USG

1. fMRI

Iv. {CT




e
Genetik

° Next-generation sequencing (NGS)

e Maternal kanda cffDNA

— Achondroplasia

— Thanatophoric dysplasia * Whole Genome Sequencing

— Apert syndrome

" Baz sendromlar e Whole Exome Sequencing

— Digerleri
* Hedeflenmis$ Paneller
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1. Uzun kemiklerin
degerlendirilmesi

2. Eller ve ayaklar

6. Diger kemikler
3. Bas ve yuz

7. Polihidramnios, NIHF
4. Gogiis kafesi

8. Diger sistem anomalileri
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1. Ekstremiteler — Uzun Kemikler

¢ Uzun kemikler bakilmal
¢ 3 kemik / Ust ekstremite
e 3 kemik / Alt ekstremite

Kisalik Tip Ayirici Tani

Rizomeli

Achodroplasia
Chondrodysplasia punctata
Diastrophic dysplasia
Thanatophoric dysplasia
Kisa femur

Mesomelia

Ellis-van Creveld syndrome
Mesomelic dysplasia

Mikromelia

Achondrogenesis
Atelosteogenesis
Diastrophic dysplasia
Fibrochondrogenesis
Kniest dysplasia

SRPD (I, 11I)

Osteogensis imperfecta (1)

* Rizomeli / Proksimal

*  Mesomeli / Orta

* Akromeli / Distal

*  Mikromeli / Ekstremite

Rizo
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Mineralizasyon (Ekojenite) Kiriklar

° Hipominerilizasyon
— Achondrogenesis

— Hypophosphatasia

- Osteogenesis imperfecta

— Thanatophoric dysplasia

° Hiperminerilizasyon — Campomelic dysplasia
- Osteopetrosis — Osteogenesis imperfecta
— Achondrogenesis




2. Eller / Ayaklar

* Polidaktili
— Asphyxiating thoracic dystrophy
(Jeune syndrome)
— Short-rib-polydactyly syndrome
— Chondroectodermal dysplasia

* Sindaktili
— Apert's syndrome
— Jarcho-Levin syndrome
— Robert's syndrome

. Talipes
— Campomelic dysplasia
— Diastrophic dysplasia

- Osteogenesis imperfecta




3. Kafa

Bas Sekli

e Frontal bossing
- Thanatophoric dysplasia
— Osteogenesis imperfecta

* (Cloverleaf skull

— Homozygous achondroplasia
- Thanatophoric dysplasia

* Craniosynostosis
— Carpenter's syndrome
— Hypophosphatasia
— Acrocephalosyndactyly
— Crouzon — Aperts




Yuz

Goz
- Hipo ve hipertelorizim (I"lgler
Kurah)

Mikro—retrognati

Yarik dudak, damak

Kulaklar




1. Gogiis

* GC/AC = % 80-100
o Lethal Iskelet Displazi / <% 60

e Dar thoraks
— Achondrogenesis
— Hypophosphatasia
— Campomelic dysplasia
— Chondroectodermal dysplasia
— Osteogenesis imperfecta
— Short-rib polidaktili
— Asphyxiating thoracic dysplasia
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5. Omurga

Platyspondyly — Omurganin
diizlesmesi

— Thanatophoric dysplasia
— Achondroplasia

Hipominerelizasyon-
— Achondrogenesis

Hemivertebra —

Kyphosis

Scoliosis




6. Diger Kemikler

Scapula

- Campomelic dysplasia

Klavikula
— Kisa / Cleidocranial dysplasia

Kaburga

— Kisa / SRPS

— Say1 / 11 ¢ift- Campomelic
dysplasia, Cleidocranial
dysplasia, Trisomy 18

Iliac kemikler




7. Diger Anomaliler

¢ Polihidramnios
— Thanatophoric dysplasia
— Achondroplasia
— Chondrodysplasia punctata
— Short-rib-polydactyly
syndrome

- Achondrogenesis

e NIHF

* Diger Sistemler — Kalp,
Bobrek, SSS

e Fetal Hareketler
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Lethal Displaziler

* Gogiis Cevresi / Abdomen Cevresi oran1 <0. 6

* Femur Uzunlugu / Abdomen Cevresi orani <0.16
* Erken baslangic

* Agir mikromeli, bowing, kiriklar

e Polihidramnios




e
Postnhatal

e Kromozom / Spesifik

* Ekip . sitogenetik ¢aligmalar
— Perinatolog
— Genetisyen * DNA saklanmal
— Patalog

* Fizik muayene ¢ g;fslr):g(l)gsll — kollegen

* Radyografi * Biyokimyasal - Enzimatik

caliymalar
* Histolji / Otopsi




e ORNEKLER




/ | ]
Achondrogenesis
— T

Uzun Kemik  <%30 Degisken

Kirik Nadir ?

El ve Ayak Kisa

Toraks Dar, kisa, 2, Kaburga
kaburga kink kink yok

Skull Makrocrania

Omurga Ossf.yok Ossf.yok

Minerali Kafa, omurga  Kafa normal,

zasyon hipominera. Omurga

hipo

Gen DTDST COL2A1

Mutasyon OR OD

Diger Hidrops,

\ Polihidramn ' ‘ /




USG
Agir mikromeli
Kirik yok

Dar kisa thoraks Kafa
biiyiik, ossifikasyon normal

Vertebra ossifikasyon yok

MAKROSKOPI
Basik burun, kafa sis
Ektremiteler ¢ok kisa-MIKROMELI

Boyun kisa, abdomen §i$, toraks kismen
kugtk
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RADYOLOJI

e Toraks kiciik, fic1 seklinde
kostalar kisa- fraktiir yok

o Iliak kemikler karakteristik balta
seklinde, iskium ve pubisde
kalsifikasyon yok

® Uzun kemikler kisa, yay $eklinde,
metafizler-ganak seklinde genig

e TANI:
Achondrogenesis
TIiP 11

® Vertebralar ossifiye degil

MIKROSKOPI
® Biyiime plag: disorganize
® Transformasyon zonu-

hipertrofik—kondrositler primer
ve sekonder trabekiillere uzanir

o Kemik trabekilleri kalin-
diizensiz

* Epifizyal kondrositler-dilate
lakiinler-balon hiicreler
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Thanatophoric Displasia
]

Uzun Kemik %30-80 /Rizomelik
/ Mikromelik
Egimli “telephone
receiver”

Kirik Yok

El ve Ayak Kisa

Toraks Kisa rib, Dar degil

Skull Cloverleaf skull, frontal
bossing

Omurga Platyspondly

Mineralizasyon Omurga azalmi$

Gen Mutasyon FGFR3
OD

\Diger Polihidramnios




UsG

*  Agir mikromeli
*  Femur egik

* Kirik yok

¢ Dar kisa thoraks

® Frontal bossing

MAKROSKOPI
o Mikromeli

® Mikrognati, diigiik
kulak, basik burun,

® toraks dar,

® karin §i$,




RADYOLO]JI

® Ossifikasyon biitiin kemiklerde var

® Vertebral korpuslar diiz-platispondili
® Toraks dar, Kostalar kisa

o liak kanatlar kisa, pubik ve iskiak

kemikler kisa genis,

® uzun tubuler kemikler kisa-metafizler
geni§, medial lateral ¢ikintilar1 var-
telefon ahizesi goriiniim?

MIKROSKOPI
® Resting kikirdak

® Belirgin enkondral ossifikasyon,
kondrositlerde minimal hipertrofi,
proliferasyon-zayif kartilaginz

kolumlarda azalma

o irregﬁler kemik formasyonu-kisa-genis-

diizensiz kemik trabekdlleri

e TANI:
Thanatophoric
Displasia




B .
Osteogenesis Imperfecta
Tip 1 Tip2 Tip 3
P

L

Uzun Kemik Normal %30-80 %380-100,
Progresif
Kirik Nadir Multiple Multiple
El ve Ayak Kisa Kisa Kisa
Toraks ? Dar,kisa Dar,kisa
Skull Hipomi Hipomi
nerilaz nerilaz
Omurga Platyspod
Minerali Kafa 3.trm Kafa hipo Kafa hipo
zasyon
Gen COL1A1 COL1A1 COL1A1
Mutasyon COL1A2 COL1A2 COL1A2
oD OD, OR OD,OR
Diger Mavi Mavi sklera Mavi sklera
sklera
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Hypophosphatasia

Uzun Kemik <%30

Kirik Nadir

El ve Ayak Kisa

Toraks Dar, kisa rib

Skull Hipomineralizasyon
Omurga Hipomineralizasyon

Mineralizas yon Kafa,omurga, yamal

Gen Mutasyon ALPL
OR

° W

Diger Polihidramnios




Short Rib Polidaktili Sendromu

Uzun Kemik <%30

Kirik Yok

El ve Ayak Polidaktili

Toraks Dar, kisa rib

Skull Normal

Omurga Normal

Mineralizasyon Normal

Gen Mutasyon DYNC2H1
OR

Diger Kardiak, GU
anomali




Uzun Kemik
Kirik

El ve Ayak
Toraks

Skull

Omurga
Mineralizasyon

Gen Mutasyon

Diger

g Atelosteogenesis
I

<%30

Belirgin degil
Kisa deformite
Dar, kisa rib
Diiz, Fasial cleft
Normal
Azalmis$

FLNB
OD




Asphyxiating Thoracic Dystrophy (Jeune)
Uzun Kemik %30-80 / Mikromelik
Kirik Yok
El ve Ayak Polidaktili
Toraks Dar, Uzun, Kisa rib
Skull Yarik dudak
Omurga Normal
Mineralizasyon Normal
Gen Mutasyon DYNC2H1

OR
Diger Uriner sist anomali

- /
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Greenberg Dysplasia

SHORT COMMUNICATION Prenat Diagn 2001: 21: 65-67.

Detailed ultrasonographic findings in Greenberg dysplasia

Riza Madazli*, Figen Aksoy, Vildan Ocak and Turgay Atasii

e Mikromelia
e Dar thoraks
e Giiveyenigi goriiniimii




1 Campomelic Displasia
N

Uzun Kemik %30-80 /Rizomelik
/ Mikromelik
Egimli (bowed) uzun
kemikler
Kirik Yok
El ve Ayak Talipes
Toraks Hipoplastik skapula
Skull Mikrognati
Omurga Normal
Mineralizasyon Normal
Gen Mutasyon SOX9
OD
Diger Diger sistem anomali

\ Polihidramnios




] Achondroplasia
— Thctorosigot | Homosigot

Uzun Kemik

Kirik
El ve Ayak

Toraks
Skull

Omurga

Minerali
zasyon

Gen Mutasyon

Diger

Rizomelik (>24-
gh)
Yok

Parmaklar esit
uzunluk

Normal

Frontal bossing,

burun kokiu
basik

Normal

Normal

FGFR3
OD

Polihidramn

Agir Rizo-
mikromeli

Yok

Kisa

Dar

Frontal bossing,

burun kokii
basik

Normal

Normal

FGFR3
OD

Polihidramn




] Diastrophic Dysplasia

Uzun Kemik
Kirik

El ve Ayak
Toraks

Skull

Omurga
Mineralizasyon

Gen Mutasyon

Diger

%30-80 /Rizomelik
Yok

Talipes, deformiteler
Normal
Mikrognati, YD
Kifo-skolyoz
Azalmi§

DTDSI1
OR

Uriner sist anomali




Chondrodysplasia Punctata
I

Uzun Kemik

Kirik

El ve Ayak
Toraks
Skull

Omurga

Mineralizasyon

Gen Mutasyon

Diger

%30-80 /Rizomelik
Epiﬁzel ossifikasyon

Yok
Normal
Normal

Mikrognati,
mikrosefali

Kifo-skolyoz,
perivertebral
ossifikasyon

Normal

PEX7
OR

Mental retardasyon




| [rrim] HL (reanvyy
B4 =prrmsD H 1

FHSPER
-

] CHOPS Sendromu S A

Kognigtif,Kalp,Obezite, Pulmoner, [skelet : Iz

>18 gh biitiin uzun kemikler kisa h s
8

15w 20w 25w 30w 35w Al

Karyotip, mikroarray normal

3B 3Imim 24wid <15

[rnim] TIE tezaty] . FIE {Jeanty)
SHTHH : —— e [ .
B0 = __ :._':f"_. . ST | ’_—-’__—
e Whole Exome Sequencing (WES) e e
Tim Ekzom Dizileneme oo soof —
:./""/ 3573(-rnm 2awid <15 < / zgf-zlmm 23wsd 1.6%
Sonug (HGVS) , Aciklama ve Dejerlendirme (ACMG 2015) Lw 20w 25w 30w 3w 40w B 20w e 30w 3w d0w
I'I..-"-i' "::.:I"‘*J..".' - o o [om] Uina Leaty] RAD (learie
Patojenik bir varvant sapltanmistirtdaAFF4, ¢ 772C>T p.(Arg258Trp) o FhfPY% ,,-' oy — = : :
e Bl
I oo ulm!m | ek V01 000 v GHOPS e ol it g

106, ), o A s oyl ) e e e iy MlPH wwhﬁ

.0 fe
s e

36.63mm 24wdd <13 35.34rm 24wiid 17,89

15w i L] ET] I A 15 200 254 30w 35w A0




urler

Tesekk




