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® S;klik

® 2.4-4.5/ 10,000 dogum
e 21 / 30 000 dogum (CTE, Prof Dr Beyhan Tiiysiiz)

® Kemik ve kikirdak / yapisal ve biiyiime bozukluklar:
e Uzunluk
e Sekil

e Kivam

® Kemik ve kikirdak
* Yapisal protein — Kollagen
* Osteoblast, Osteoklast Akt/ Biiytime, Morfogenetik Fak
=> Gen Mutasyonlar = Isk Displazileri
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¢ Genetik Hastaliklardar

* 436 genetik 1.D.— 364 gen belirlenmis, 42 grup (Nosology and
classification of genetic skeletal disorders: 2015 revision. Am | Med Genet Part A 167A:2869—
2892) Otozomal dominant, resesif, X-linked resesif, dominant

Locus or

Group/Name of Disorder Inheritance MIM No. Gene Protein
1. FGFR3 chondrodysplasia group . DNA
Thanatophoric dysplasia type 1 [TD1) AD 187600 FGFR3 FGFR3 test
Thanatophoric dysplasia type 2 [TD2] AD 187601 FGFR3 FGFR3
Severe achondroplasia with developmental delay and AD 187600 FGFR3 FGFR3

acanthosis nigricans [SADDAN] 1 O 1 73
Achondroplasia AD 100800 FGFR3 FGFR3 - gen
Hypochondroplasia AD 146000 FGFR3 FGFR3
Camptodactyly, tall stature and hearing loss syndrome AD 610474 FGFR3 FGFR3

(carsa) ®* FGFR3 mutasyon
Hypochondroplasia—like dysplasials) AD, SP
See also group 33 for craniosynostoses syndromes linked ( p ’

to FGFR3 mutations, as well as LADD syndrome in group h h d l b

41 for another FGFR3-related phenotype ypOC On I'Op a51a
2. Type 2 collagen group
Achondrogenesis type 2 [ACGZ; Langer-Saldino] AD 200610 CoLzA1 Type 2 collagen h h 3
Platys pondylic dysplasia, Torrance type AD 151210 CoLeA1 Type 2 collagen t anatop Orlc
Hypochondrogenesis AD 200610 coLzAL Type 2 collagen d S lasia
Spondyloepiphyseal dysplasia congenital [SEDC) AD 183900 CoLeA1 Type 2 collagen y p
Spondyloepimetaphyseal dysplasia [SEMD] Strudwick type AD 184250 CoLza1 Type 2 collagen

e COL1A1 ve COLTA2
Kniest dysplasia AD 156550 coLzAa1 Type 2 collagen
Spondyloperipheral dysplasia AD 271700 CoLeA1 Type 2 collagen
Mild SED with premature onset arthrosis AD CoLzA1 Type 2 collagen mutasyon
SED with metatarsal shortening [formerly Czech dysplasia) AD 609162 CoLeA1 Type 2 collagen
Stickler syndrome type 1 AD 108300 CoLeA1 Type 2 collagen
3. Type 11 collagen group OSteOgeneSlS
Stickler syndrome type 2 AD 604841 oLy 1A1 Type 11 collagen alpha-1 chain .
Marshall syndrome AD 154780 COoLr1A1 Type 11 collagen alpha-1 chain lm erfecta
Stickler syndrome type 3 [non-ocular) AD 184840 CoLT1A2 Type 11 collagen alpha-2 chain b
Fibrochondrogenesis AR 228520 COoL1 1A, Type 11 collagen alpha-1 chain, .
AR, AD 614524 CoLT1A2 Type 11 collagen alpha-2 chain achondrogenesls

Oto-spondylo-mega-epiphyseal dysplasia [0SMED], AR 215150 CoLT1A2 Type 11 collagen alpha-2 chain b

recessive type

Oto-spondylo-mega-epiphyseal dysplasia [0SMED], AD 277610 CoLT1A2 Type 1
dominant type [Weissenbacher—Zweymiiller syndrome,
Stickler syndrome type 3)

See also Stickler syndrome type 1 in group 2

-

.

calisgen a2 chi hypochondrogenesis).
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Skeletal Dysplasia Prevalence per

100,000 Births
LETHAL DYSPLASIAS
Thanatophoric dysplasia 241069 * Ensik
Achondrogenesis 091023 * Heterozigoz
Osteogenesis imperfecta type II1A 1.8 Akondroplasia
Hypophosphatasia congenita 1.0 e Tanatotrofik displasi
VARIABLE-PROGNOSIS DYSPLASIAS  Osteogenesis
Hhizomelic‘chondrodysplasia punctata 051009 Imperfekta
Campomelic dysplasia 10to 15 o Akondr nesi
Asphyxiating thoracic dystrophy 08to 14 © Ogenests
Ellis-van Creveld syndrome 0.7
Osteogenesis imperfecta (other types) 1.8
NONLETHAL DYSPLASIAS
Heterozygous achondroplasia 331038
OVERALL 244 10 75.0

The Fetal Musculoskeletal System

Phyllis Glanc, David Chitayat, and Sheila Unger

-




§ Tanimiar

Rizomeli / Proksimal
Mesomeli / Orta
Akromel1 / Distal
Mikromeli / Ekstremite

Polidaktili

Sindaktili
Clinodaktili

Talipes

Rocker - Bottom foot

Diastrophic / Dénmii$
Campomelic / Egilmis
Metatropic / Degisen
Kyphomelic / One egilmis
Thanotropic / Oliim getiren

Spondylo- / Spine




q Prenatal Tani

e Zor / “Puzzle”
® Tecriibe
* Ekip

* Perinatalog

®* Genetik

* Radyolog

* Patolog

* %50-60 Antenatal belirti
verir

e USG
¢ belirleme %85-95

¢ Kesin Tani (Adlnln
belirlenmesi) - %40-55

* 3D-4D USG
* fMRI

e Maternal kanda cffDNA

™~




* Aile Hikayesi
¢ Ailede var
* Kendi dogurmus

=» Indeks vaka ad1 konmu$§ olmal1 /
Neyi aradigimizi biliyoruz

e Mevcut gebelikte Iskelet sorunu
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Yaklasim

1. Uzun kemiklerin
degerlendirilmesi

2. Eller ve ayaklar
3. Ba$ ve yuz

4. GoOgiis kafesi

. Omurga

. Diger kemikler

. Polihidramnios, NIHF

. Diger sistem

anomalileri




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

Femur Olciimii

FL.<2sd
— Yapisal
FGK

Kromozom

— Iskelet Displasi / 2sd-5mm,
bowing

Gelisim Hiz
— 16-22 gh / 2.5-2.7mm /hf
— OI/ 15-16gh
— Het. Achondroplasia- 27 gh

-

femur length (mm)
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1. Ekstremiteler - Uzun Kemikler

Femur length in skeletal dysplasias

95th percentile

50th percentile

5th percentile
Thantophoric dysplasia

Osteogenesis imperfecta
Achondroplasia
H; hondroplasia
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age (weeks)

Oranlar

FL /HC < -3sd
FL/Foot < 0.87
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Diger Uzun Kemik Olciimleri

Kisalik Tip Ayirici Tani

Rizomeli Achodroplasia
Chondrodysplasia punctata
Diastrophic dysplasia
Thanatophoric dysplasia

Kisa femur Rhizo
Mesomelia Ellis-van Creveld syndrome
. : Meso
Mesomelic dysplasia
Mikromelia Achondrogenesis Acro

Atelosteogenesis
Diastrophic dysplasia
Fibrochondrogenesis
Kniest dysplasia

SRPD (I, 1)

Osteogensis imperfecta (I1)
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ineralizasyon (Ekojenite)

o Akustik giilgelenme
— Kalvaryum
— Kaburga

— Uzun kemikler

* Hipominerilizasyon
* Achondrogenesis
* Hypophosphatasia
* Osteogenesis imperfecta

° Hiperminerilizasyon
° Osteopetrosis
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Egim (Bowing)

Osteogenesis imperfecta

— Thanatophoric dysplasia

— Campomelic dysplasia
— Osteogenesis imperfecta
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2. Eller /Ayaklar

* Polidaktili
. Asphyxiatin thoracic
dystrophy ( eune syndrome)
. Short—rib—polydactyly

syndrome
* Chondroectodermal dysplasia

+ Sindaktili

« Apert's syndrome
* Jarcho-Levin syndrome
« Robert's syndrome

- Talipes
« Campomelic dysplasia
* Diastrophic dysplasia
* Osteogenesis imperfecta
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Bas Sekli

* Frontal bossing
° Thanatophoric dysplasia

° Osteogenesis imperfecta

® Cloverleaf skull

* Homozygous achondroplasia
® Thanatophoric dysplasia

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




Yiuz

e Goz

° Hlpo ve hlpertelorlzlm
(Uc;ler Kurah)

° Mikro-retrognati

® Yarik dudak, damak

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

e Dar thoraks
° Achondrogenesis
Hypophosphatasia

Campomelic dysplasia

o

o

* Chondroectodermal dysplasia

* Osteogenesis imperfecta

® Short-rib polidaktili

* Asphyxiating thoracic
dysplasia
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Platyspondyly —
Omurganin diizlesmesi

— Thanatophoric
dysplasia
— Achondroplasia

Hipominerelizasyon—
— Achondrogenesis

Hemivertebra —
Kyphosis

Scoliosis
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6. Diger Kemikler

Scapula

* Campomelic dysplasia

Klavikula

e Kisa / Cleidocranial
dysplasia

Kaburga

* Kisa / SRPS

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

Iliac kemikler
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7. Diger Anomaliler

e Polihidramnios

° Thanatophoric
dysplasia
° Achondroplasia

® Chondrodysplasia
punctata

* Short-rib-polydactyly
syndrome

° Achondrogenesis

e NIHF

* Diger Sistemler — Kalp,
Bobrek

e Fetal Hareketler
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Lethal Displaziler

Go6giis Cevresi / Abdomen Cevresi oran1 <0. 6
Femur Uzunlugu / Abdomen Cevresi orani<0.16
Erken baslangi¢

Agir mikromeli, bowing, kiriklar

Polihidramnios
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Postnhatal

* Ekip
* Perinatolog
* Genetisyen
* Patalog

e Fizik muayene

° Radyograﬁ

* Histolji / Otopsi

¢ Kromozom / Spesifik
sitogenetik caillymalar

e DNA saklanmal

* Cilt biyopsi — kollegen

calismalar:

* Biyokimyasal -
Enzimatik caligmalar




MIKROMELI
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Achondrogenesis

Uzun
Kemik

Kirik
El ve Ayak
Toraks

Skull
Omurga

Minerali
zasyon

Gen
Mutasyon

Diger

"

<%30

Nadir
Kisa

Dar, kisa,
kaburga
kirik

Makrocrania
Ossf. yok

Kafa, omurga
hipominera.

DTDST

OR
Hidrops,
Polihidramn

T e

Degisken

2, Kaburga
kirik yok

Ossf. .yok
Kafa

normal,
Omurga
hipo
COL2A1
OD
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Osteogenesis Imperfecta

Tipl | Tip2 Tip 3 .
(Hafif) | (Letal) (Agr) 5

Uzun
Kemik

Kirik

El ve Ayak
Toraks
Skull

Omurga

Minerali
zasyon

Gen
Mutasyon

Diger

-

Normal

Nadir

Kisa

?

Kafa
3.trm

COL1A1
COL1A2
OD

Mavi
sklera

%30-80

Multiple
Kisa
Dar,kisa

Hipomi
nerilaz

Platyspod
Kafa hipo

COLIAL
COL1A2
OD, OR

Mavi
sklera

%80-100,
Progresif

Multiple
Kisa
Dar,kisa

Hipomi
nerilaz

Kafa
hipo
COLI1A1

COL1A2
OD,OR

Mavi
sklera
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Hypophosphatasia

Uzun Kemik
Kirik

El ve Ayak
Toraks

Skull
Omurga

Mineralizas
yon

Gen
Mutasyon

Diger

-

<%30

Nadir

Kisa

Dar, kisa rib
Hipomineralizasyon
Hipomineralizasyon

Kafa,omurga, yamah

ALPL
OR

Polihidramnios
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Short Rib Polidaktili Sendrom

Uzun Kemik

Kirik

El ve Ayak
Toraks

Skull

Omurga
Mineralizasyon

Gen Mutasyon

Diger

<%30

Yok
Polidaktili
Dar, kisa rib
Normal
Normal

Normal

DYNC2H1
OR

Kardiak, GU
anomali




/Atelosteogenesis

Uzun Kemik <%30

Kirik Belirgin degil
El ve Ayak Kisa deformite
Toraks Dar, kisa rib
Skull Diiz, Fasial cleft
Omurga Normal

Mineralizasyon Azalmi§

Gen Mutasyon FLNB
oD

Diger
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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

Diger Uriner sist anomali

Asphyxiating Thoracic Dystrophy (Jeune)

OR
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Greenberg Dysplasia

SHORT COMMUNICATION Prenar 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




e RIZO-MIKROMELI
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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

- /




Campomelic Displasia

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

-
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Achondroplasia

Uzun
Kemik
Kirik

El ve Ayak

Toraks
Skull

Omurga

Minerali
zasyon

Gen
Mutasyon

Diger

-

Rizomelik
(>24 gh / alt
ekst. 6nce)

Yok

Parmaklar esit

uzunluk
Normal

Frontal
bossing,
burun kokii
basik

Normal

Normal

FGFR3
OD

Polihidramn

Agir Rizo-
mikromeli

Yok

Kisa

Dar

Frontal
bossing,
burun kokii
basik

Normal

Normal

FGFR3
OD

Polihidramn
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Diastrophic Dysplasia

Uzun Kemik %30-80 /Rizomelik
Kirik Yok

El ve Ayak Talipes, deformiteler
Toraks Normal

Skull Mikrognati, YD
Omurga Kifo-skolyoz

Mineralizasyon = Azalmi§

Gen Mutasyon DTDSI1
OR

Diger Uriner sist anomali




/Chondrodysplasia Punctata

Uzun Kemik %30-80 /Rizomelik
Epifizel ossifikasyon

Kirik Yok

El ve Ayak Normal

Toraks Normal

Skull Mikrognati,
mikrosefali

Omurga Kifo-skolyoz,
perivertebral
ossifikasyon

Mineralizasyon Normal

Gen Mutasyon PEX7
OR

Diger Mental retardasyon

-




Tesekkurler




