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Abstract

AchondroplasigOMIM #100800Q is the most common form of non lethal
skeletal dysplasia

The condition has been recognised for centurieth, @amples seen in
art from ancient Egypt

It is a fully penetrant autosomal dominant disoraled the majority of
cases appear sporadically resulting from de noviatom associated

with advanced paternal age

The phenotype of achondroplasia is related totarnhance in
endochondral bone formation, due to a mutatiohénfibroblast growth
factor receptor-3 (FGFR3)

KEY WORDS:

Achondro plasia — dysplesia — dominant - fibroblast



Table of contents

Table of contents

Page number
List of Abbreviations [

List of Figures A

List of Tables VI

Chapter I: Introduction

Chapter I1: Aim of thework

Chapter 111: Background and Review of
Literature

Chapter 1V: Subjectsand Methods

Chapter V: Results

Chapter VI: Discussion

Chapter VII: Summary and Conclusion

Chapter | X: References

Arabic summary




ABBREVIATION

3D : three dimensiona
3D HCT : 3D helica computer tomography
A > adenine
AAPCG : American Academy of Pediatrics Committee on Genetics
ACH : achondroplasia
AD > autosomal dominant
AP . Anteroposterior
BMI . body mass index
C . cytosine
CCJ > craniocervical junction
cf-DNA . cell free DNA
CNP . C-type natriuretic peptide
COMP gene : cartilage oligomeric matrix protein gene
CPAP : continuous positive airway pressure
CSF . cerebrospinal fluid
CT : Computed Tomography
CVS : chorionic villus sampling
DNA : Deoxyribonucleic acid
F : female
FGFR3 : fibroblast growth factor receptor3
Fig. : figure
G . guanine
GH : Growth hormone
HC : head circumference
Ht : height
HYP . hypochondroplasia
IQ > intelligence quotient
Kg : kilogram cm: centimeter
L : laminas
LBW : low birth weight
. Little People of America
- lower segment
- male
- month
. square meter




MALDI-TOF MS : Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry
MAPK : microtubule associated protein kinases
MRA : magnetic resonance angiography
MRI : Magnetic Resonance Imaging
MRV . Magnetic resonance venography
NRC : National Research Centre
OM . otitismedia
OMIM : On Line Mendelian Inheritance In Man
P . pedicles
PCR : Polymerase Chain Reaction
PSACH . Pseudoachondroplasia
SADDAN : severe achondroplasia with developmental delay and acanthosis
nigricans
SDS : standard deviation score
SP : SPINOUS process
TD : Thanatophoric dysplasia
™ : transmembrane
TP . transverse processes
URTI . upper respiratory tract infection
USLS : upper segment/lower segment
usS : upper segment
uv : ultraviolet
-ve . negative
VB . vertebral body
Wt - weight
y . year
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Introduction

INTRODUCTION

The skeletal dysplasias form a large group of hereditary disorders

characterized by abnormal growth and malformations of bone and cartilage.

Achondroplasia (OMIM #100800) is the most common form of non
lethal skeletal dysplasia and the mutation causing it might be the most
common disease-causing mutation to arise de novo in human bengs.
(Shiang et al, 1994)

The condition has been recognised for centuries, with examples seen

in art from ancient Egypt, Greece, and Rome. (K ozma, 2006)

The incidence rate ranges between 1/15,000 and 1/ 40,000 live births.
Achondroplasia is overdiagnosed in many newborn infants with a skeletal

dysplasia.

It isafully penetrant autosomal dominant disorder and the mgority of
cases appear sporadically resulting from de novo mutation associated with
advanced paternal age (Shotelersuk et al., 2001, Vajo et al., 2000).

The phenotype of achondroplasia is related to a disturbance in
endochondral bone formation, due to a mutation in the fibroblast growth
factor receptor-3 (FGFR3). (Bagci et al., 2006). Consequently, affected
individuals exhibit Characteristic clinical and radiological features. (Trotter
and Hall, 2005)




Aim of the Work

AIM OF THE WORK

. Proper diagnosis of cases with achondroplasia and its differentiation
from other skeletal dysplasias with disproportionate short stature and
Study of social and family factors that may predispose to de novo
cases.

. Evaluation of body physique in correlation with the severity and age
of the studied cases.

. Evauation of the characteristic radiological signs in achondroplastic
patients as a main tool for diagnosis.

. Molecular analysis of FGF3 in the studied sample to esnsure and
differentiate clinically diagnosed achondroplasia from other related
skeletal dysplasias.

. Provide proper genetic counseling concerning nature, inheritance,
recurrence risk and implications of the disease to help the affected
families make informed medical and personal decisions.




Review of Literatures

BACKGROUND AND REVIEW OF LITERATURES

1- The Skeletal System:

A skeleton is an inner framework made of bone aamtilage. Bones

are the hard material of the skeletém birth the human skeleton is made up
of 275 different bones. With body maturation sarhéhese bones, such as
wrist and ankle bones, fuse together leaving olg Bones in the adult
body.

The Skeletal System serves many important functibmsovides the
shape and form for our bodies in addition to suppgrand protecting vital
organs, providing a system of muscle levers tHatvabody movement and

producing blood for the body and storing minerals.

The human skeleton is divided into two distinct tparthe axial
skeleton that consists of the skull, sternum, ahd vertebral column and
the appendicular skeleton that is composed of bdhas anchor the
appendages to the axial skeleton including the wpp&emities, the lower
extremities, the shoulder girdle and the pelvidigir The sacrum and coccyx

are considered part of the vertebral column.

The bones of the human body fall into four geneedegories: long
bones, short bones, flat bones, and irregular bdrmmsy bones are longer
than they are wide and work as levers. The bondleotipper and lower
extremities (e.g. humerus, tibia, femur, ulna, roatpals, etc.) are of this
type. Short bones are short, cube-shaped, and fauhd wrists and ankles.
Flat bones have broad surfaces for protection gamms and attachment of
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muscles (e.g. ribs, cranial bones, bones of shogjddle). Irregular bones
are all others that do not fall into the previoasegories. They have varied
shapes, sizes, and surface features and includmties of the vertebrae and
a few in the skull
(http://emuseum.mnsu.edu/biology/humananatomy/sketal/skeletalsyst

em.html).

2- Skeletal Dysplasias:

Skeletal dysplasias form a large group of heregitdrsorders
characterized by abnormal growth and malformatmiitsone and cartilage.
The clinical severity ranges from mildly affectedog stature to lethal
forms. In 1992, Sprangerclassified approximately 200 different skeletal
dysplasias based on the clinical and radiograpFatufes in addition to the
mode of genetic transmission. With the rapid acdatran of knowledge
concerning defective genes and proteins causisgytioup of disorders, new
classifications emerged; including the Classifimatiby the International
Working Group on Constitutional Diseases of Bonseoaon the mutations
in the same group gene taking into consideratierclimical and radiological
findings (Hall, 2002). This classification was revised and updated gy th
group of the International Skeletal Dysplasia Siycproviding an overview
of recognized entities with skeletal involvement ari the underlying gene
defects. Three hundred seventy-two different caomsst were included and
placed in 37 groups defined by molecular, biochahand/or radiographic
criteria(Superti-Furga et al, 2007) It is important to notice that the clinical
manifestations and radiological investigations @atecial for the differential

diagnosis in skeletal dysplasias. However, prerditajnosis and postnatal




