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Congenital disorders

Congenital disorders can be defined as structural or functional

anomalies that occur during intrauterine life. 

Also called birth defects, congenital anomalies or congenital 

malformations, these conditions develop prenatally and may be 

identified before or at birth, or later in life.
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➢ Fetal development is an orderly and intricate process. 

➢ It begins before you even know you're pregnant and ends with the birth of your baby. 

➢ Between conception and delivery, there are many detailed steps that have to occur. 

➢ There are three stages of fetal development: 

➢ Germinal

➢ Embryonic

➢ Fetal

Fetal development 

weeks
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Fetal development:

1. Pre-embryonic

2. Embryonic

3. Fetal
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Omphalocele: Failure of the intestines to return into the 
abdomen
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Gastroschisis: It is a birth defect in 

which the intestine protrudes through 

a hole in the abdominal wall, next to 

the navel.

Omphalocele: Failure of 

the intestines to return into 

the abdomen
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➢ Smoking, drinking alcohol, or taking 

certain drugs during pregnancy. 

➢ Having certain medical conditions, such 

as being obese or having uncontrolled 

diabetes before and during pregnancy.

➢ Taking certain medications

➢ Infections

➢ Chromosomal problems

➢ Genetic problems 

➢ Having someone in your family with a 

birth defect.

What causes birth anomalies?
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Be careful in taking drugs during pregnancy
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[a] Meningo-myelocele – a major

malformation [b] Hypertelorism and upslant

of eyes in a child with characteristic facial 

phenotype of a child with Down syndrome 

due to trisomy 21[c] Ectodermal dysplasia 

showing absence of teeth and sparse, light 

coloured hair [d] Polydactyly – a minor

malformation [e] Talipoequinovarus – an 

example of deformation.
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Single gene congenital disorders
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[a] A fetus with Apert syndrome showing tower skull and syndactyly [b] CT scan of the head 

showing closed coronal sutures and wide open sagittal suture [c] Sequencing results of a part 

of FGFR2 gene showing the p.Ser252Trp mutation.

Single gene birth anomalies
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Williams syndrome showing mild to

moderate intellectual disability with

characteristic face, missing a small piece

of chromosome 7q11

Chromosomal microdeletions in birth anomalies

Chromosome 5p microdeletion

syndrome –also known as Cri-

du-chat syndrome
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Type of birth defect Description Examples Comment

Major malformation

(single major anomaly

in 3% of births,

multiple

malformations in 0.7%

neonates)

Morphological 

defects

that occur due to

errors in the normal

development and

differentiation of an

embryo

Meningocele, posterior 

urethral valve, 

ventricular septal 

defect, cleft lip 

If untreated, will lead 

to significant 

impairment of the 

function of the organ 

leading to mortality or 

morbidity

Minor malformation 

(14% and 3% of 

neonates have a single 

and multiple minor 

malformations 

respectively) 

Polydactyly, ear tag, 

Single palmar crease

Only of cosmetic

importance, but of use 

in diagnosis of 

etiology

Normal variants Clinical features 

which

are at the far end of

normal distribution

Low set ears, 

hypertelorism

May be present in 

normal individuals but 

in association with 

other birth defects can 

be of help in the 

diagnosis of a 

syndrome 
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Type of birth defect Description Examples Comment

Deformation Abnormal shape of a

normally formed

structure due to

distortion caused by

mechanical forces

Talipes equinovarus in 

a child with 

amyoplasia or 

congenital myopathy 

due to 

oligohydramnios or 

intrauterine crowding

May have good 

prognosis with 

postnatal intervention. 

Risk of recurrence in 

the family is usually 

not increased if the 

causative factor does 

not recur

Disruption Damage or dissolution

of a part following

normal development

Amputation of digits 

due to damage by 

constricting amniotic 

band or 

phenomenon 

Usually do not recur 

in the family

Dysplasia Morphological defects 

caused by abnormal 

maturation and 

organization of cells 

into tissue

Achondroplasia 

(involvement of 

bones), Ectodermal 

dysplasia (hair, teeth, 

sweat glands and nails 

are involved)

Involvement of 

multiple organs in the 

body where the 

particular tissue is 

present. Mostly are 

single gene disorders. 
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Multifactorial birth defects are caused by a 

combination of genes and environmental 

exposures. 

In other words, a person can inherit a gene that 

increases sensitivity to an environmental trigger.

Examples include:

➢ Cleft Lip or Palate

➢ Certain Heart Defects

➢ Neural Tube Defects

What is a multifactorial birth defect?
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NTDs occur when the neural 

tube does not close properly. 

The neural tube forms the 

early brain and spine. 

These types of birth defects 

develop very early during 

pregnancy, often before a 

woman knows she is 

pregnant. 

The two most common 

NTDs:

spina bifida (a spinal cord 

defect) and anencephaly (a 

brain defect).

NTDs



دانشگاه علوم پزشکی هرمزگان  -گروه ژنتیک پزشکی 

1402/8/1
21

Congenital heart defects (CHDs) are the most common type of birth defect.
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Genome-wide association studies (GWAS) are effective in detecting common alleles that contribute to the 

inherited component of common multifactorial diseases. Typically, the alleles identified by this approach have 

modest effect sizes that cannot fully account for disease susceptibility. This discrepancy may exist because it is 

hard to identify rare alleles with a low to modest penetrance using GWAS. Penetrance is a measure of the 

proportion of individuals in a population carrying a particular allele that expresses the related phenotype. In 

contrast to multifactorial diseases, Mendelian diseases have a high penetrance and very rare allele frequency.

What factors cause multifactorial inherited diseases?
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➢Heart defects

➢Cleft lip/palate

➢Down syndrome

➢NTDs: Spina bifida

➢Clubfoot

➢Hypospadias

What is the most common fetal anomaly?
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Phocomelia syndrome is a rare birth defect characterized, in most instances, by

severe malformation of the extremities. Infants born with this condition will have

arms and/or legs that are severely shortened or sometimes completely absent.

Rare birth defects 
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ژنتیکیو  محیطیناهنجاری بدو تولد با علل مختلف : فوکوملیا

  نقایص به منجربارداریزماندرتالیدومیدداروی از استفاده عوارض.1

 دلایل از یکی شد، جهان سراسر در نوزاد هزار 10 از بیش تولد بدو

.است بارداری دوران در مادران توسط دارو این مصرف فوکوملیا عمده

 با هک است نادری تولد بدو ناهنجاری ,کاذبتالیدومیدیاRobertsسندرم.2

 اندام بلند های استخوان تشکیل عدم صورت به متعدد های مالفورماسیون

 لب و کام شکاف مانند صورت و جمجمه های ناهنجاری ،(فوکوملیا) ها

.باشد میژنتیکیمنشادارای و شود می مشخص شکری

Roberts syndrome is caused by mutations in the establishment of the 

cohesion 1 homologue 2 (ESCO2) gene located on chromosome 8. 



دانشگاه علوم پزشکی هرمزگان  -گروه ژنتیک پزشکی 

1402/8/27

➢ Aneuploidy is a common finding in both sporadic

and recurrent losses. 

➢ The overall incidence of cytogenetic abnormalities is 

somewhat lower in recurrent than in sporadic losses 

(30–50% vs 70%, respectively). 

➢ This is because recurrent pregnancy loss (RPL) is 

often attributable to a non-genetic cause.

➢ Although chromosomal abnormalities are generally 

similar in recurrent and sporadic losses, trisomies are 

less common in RPL.

Genetic Abnormalities in the Conceptus: Aneuploidy and Copy Number 

Changes
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➢ Nonetheless, aneuploidy accounts for a 

meaningful proportion of recurrent losses. 

➢ Among those with RPL and prior 

chromosomally normal losses, subsequent losses 

are also likely to be chromosomally normal. 

➢ When prior losses are attributable to aneuploidy, 

subsequent losses are also likely to be aneuploid.

➢ Cases of chromosomally abnormal RPL may be 

related to a yet undiscovered meiotic regulation 

defect. 

➢ While therapeutic options are limited, in vitro 

fertilization (IVF) with preimplantation genetic 

testing may be useful in cases of recurrent 

aneuploidy loss.

Genetic Abnormalities in the Conceptus: Aneuploidy
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فرزند اول
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جنین دوم
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مادر
پدر

کاریوتایپ مادر و پدر



دانشگاه علوم پزشکی هرمزگان  -گروه ژنتیک پزشکی 

مادر

پدر

نمونه ی توالی یابی والدین جهت پیشگیری از تولد نوزاد ناهنجار
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More power to you
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