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	1. ANATOMY
• EMBRYOLOGY
• CONGENITAL  ANOMALIES
• Dr. Chongo Shapi, (BSc. HB,
MBChB)
• Medical Doctor.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 1
 


	2. OUTLINE
• Introduction
• Causes  of congenital Anomalies
• Types of Abnormalities
• Chromosomal Abnormalities.
• Mutant gene.
• Environmental factors.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 2
 


	3. INTRODUCTION
• Congenital means  present at birth while
anomalies means abnormalities.
• Congenital anomalies are structural,
behavioural, functional and metabolic
disorders present at birth.
• Nomenclatures: Birth Defect, Congenital
Malformation and Congenital Anomaly.
• The study of birth defect is called teratology or
dysmorphology.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 3
 


	4. INCIDENCE AND CLASSIFICATION
•  The incidence is about 2% to 3% of liveborn infants.
• The incidence is about 6% in 2-year-olds and 8% in 5-
year-olds.
• Accounts for 21% of infant deaths
• 40% to 50% birth defects, the cause is unknown.
• Congenital anomalies can be classified as:
- Minor Anomalies: Microtia (small ear), Pigmented
spots, Short Palpebral Fissures etc.
-Major Anomalies: Abnormality that has medical,
surgical, or cosmetic significance
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 4
 


	5. CAUSES OF CONGENITAL  ANOMALIES
• Genetic factors (15%)
(a) Chromosomal Anormalities
(b) Mutant genes
• Environmental factors (10%): Maternal
medications, maternal diabetes, infections,
radiations. German measles in early pregnancy
can cause abnormality in the embryo.
• Multifactorial (both genetic and environmental)
20% to 25%.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 5
 


	6. TYPES OF ABNORMALITIES
1-Malformations:
•  This occurs during the formation of the structures of the organ
(during organogenesis).
• Results in partial or complete non-formation or alterations in
the normal structure. This occurs in the 3rd to the 8th week of
gestation. E.g Cleft lip and or cleft palate.
2-Disruptions:
• Results in morphological change of the already formed structure
due to exposure to destructive process. e.g.: vascular accidents
leading to intestinal atresia, amniotic band disruption.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 6
 


	7. CONT’
3-Deformations:
• Due to  mechanical forces that affect a part of the fetus
over a long period. E.g Clubfeet. Usually musculoskeletal
system. They are reversible postnatally.
4-Syndrome:
• Is a group of anomalies occurring together due to a
specific common cause .
5- Association:
• Nonrandom appearance of two or more anomalies that
occur todether frequently whose cause has not been
determined. e.g VACTERL association (vertebral , Anal,
Cardiac, Tracheoesophageal, Renal and Limb
Anomalies).
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 7
 


	8. CHROMOSOMAL ABNORMALITIES
• This  can be loss or breakage of chromosomes.
• Chromosomal abnormalities occur due to:
- Late maternal age at the time of pregnancy
(leads to chromosomal non-disjunction),
- Radiation (causes chromosome deletions,
translocations or breaks),
- Viruses as German measles,
- Autoimmune diseases,
- and some chemical agents as anti-mitotic drugs.
50% of conceptions are spontaneuosly aborted.
50% of abortuses have chromosomal abnormalities.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 8
 


	9. CLASSIFICATION OF CHROMOSOMAL
ABNORMALITIES.
•  Chromosomal Abnormalities are classified into:
A. Numerical: it is further sub-divided into:
(a) Aneuploidy: One or more chromosomes is added
or missed. This is mostly Trisomy or Monosomy.
(b) Polyploidy: This is any exact multiple of haploid
but not diploid. E.g tiploidy 69, tetraploidy 92 etc.
B. Structural: include chromosomal deletion,
duplication, translocation, inversion, and ring and iso
chromosomes. It may also lead to severe congenital
anomalies or fetal death.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 9
 


	10. ANEUPLOIDY
• Trisomy: This  is a condition where an individual has an
additional extra one chromosome giving a total of 47
chromosomes.
• The extra one chromosome can be added to any
chromosome. The common examples are:
1. Trisomy 21 (down syndrome)
2. Trisomy 13 (Patau syndrome)
3. Trisomy 18 (edward syndrome)
• Monosomy: A condition where an individual has one
missing chromosome maling the chromosome number to
be 45. E.g Turner syndrome.
• The major causes of aneuploidy is nondisjunction of
chromosome.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 10
 


	11. NON-DISJUNCTION OF CHROMOSOMES
•  This is no separation of chromosomes during
anaphase of cell division.
• Occurs during either Ist or 2nd meiotic division.
• It also occurs occasionally during mitosis.
• Increases with maternal age in human, especially
at 35 years and older.
• Nondisjunction occurs during mitosis occasionally
in an embryonic cells during the earliest cell
division. The manifestation depends on number
of cells affected.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 11
 


	12. 2022/11/08 DR. Chongo  Shapi, BSc. HB, MBChB. 12
 


	13. 2022/11/08 DR. Chongo  Shapi, BSc. HB, MBChB. 13
 


	14. 2022/11/08 DR. Chongo  Shapi, BSc. HB, MBChB. 14
 


	15. TRISOMY 21 (Down  syndrome)
• Extra copy of
chromosome 21.
Features
• Growth retardation
• Mental retardation
• Craniofacial abnormalities
• Epicanthal folds
• Flat facies, small ears,
cardiac defects, hypotonia
• Broad hand with single
transverse or simian
crease.
• 95% of meiotic non-
disjunction (75% during
oocyte formation).
Incidence:
Women under: 25 years: 1 :
2000.
At 35years 1: 300
At 40 years 1: 100
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 15
 


	16. Children with down  syndrome
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 16
 


	17. TRISOMY 18 (EDWARD  SYNDROME)
• Mental deficiency;
• growth retardation;
• prominent occiput; short
sternum; ventricular septal
defect;
• micrognathia;
• low-set malformed ears,
• flexed digits,
• hypoplastic nails; rocker-
bottom feet.
• INCIDENCE: 1 : 5000
• 85% dead between 10 weeks
of gestation. Those alive dead
by age of 2 months.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 17
 


	18. TRISOMY 13 (PATAU  SYNDROME)
• Mental retardation
• Holoprosencephaly
• Congenital heart defect
• Deafness
• Cleft lip and palate
• Eye defect: microphthalmia,
anophthalmia and
coloboma.
• polydactyly
• Incidence: 1: 20000
• 90% die 1st month after
birth.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 18
 


	19. KLINEFELTER SYNDROME
• Is  the trisomy of sex chromosome.
• The karyotype is 47, XXY.
• Found only in male and usually detected at
puberty.
• Commonly caused by nondisjunction of XX
homologue.
• XXY type and a sex chromatin bosy (barr
body).
• Occationally may be 48, XXXY.
• FEATURES
• Small testes, hyalinization of seminiferous
tubules; aspermatogenesis;
• Often tall with disproportionately long lower
limbs.
• Intelligence is less than in normal siblings.
• Approximately 40% of these males have
gynecomastia. (small breast).
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 19
 


	20. TRIPLE X SYNDROME
•  Karyotype is 47, XXX.
• They have two chromatin bodies in their cells.
• Scanty menses
• Some degree of mental retardation.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 20
 


	21. MONOSOMY, TURNER SYNDROME
•  Karyotype: 45, XO.
• Is the only monosomy compatible with
life.
• 98% of the fetuses are spontaneously
aborted.
• Those that survive are female, shortl
stature and without ovary.
• Affected Women have monosomy of the X
and chromatin body negative.
• Usually 80% caused by nondisjunction in
the male gamete.
• 20% by either structural or mitotic
nondisjunction.
FEATURES
• Webbed neck
• Lymphedemal of the extremities.
• Broad chest with widely spaced nipples.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 21
 


	22. STRUCTURAL ABNORMALITIES
• Deletion:  When the
broken pieces of
chromosome is lost. This
partial deletion
chromosome is abnormal.
Cri-du-chat syndrome
Partial deletionof short arm
of chromosome 5
• Cat-like cry
• Mental retardation
• Congenital heart disease.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 22
 


	23. CONT’
Mcrodeletion: Span only  a few contiguous genes.
• Leads to microdeletion syndrome/ contiguous gene
syndrome.
• Microdeletion of long arm of chromosome 15
(15q11 – 15q13).
• Examples include Angelman and prader-willi
syndrome.
• Angelman syndrome: Cause by inheriting deletion
on the maternal chromosome.
• Characterise by mental retardation, unprovoked
and prolong period of laughter, poor motor
function.
• Prader-willi syndrome: : If the deletion is inherited
from paternal chromosome.
• Characterised by Obesity, mental retardation,
hypotonia, Cryptorchidism.
• Genomic imprinting: Characteristics that are
differentially expressed depending upon whether
the genetic material is inherited from the mother or
the father are examples of genomic imprinting. E.g
Angelman syndrome, Prader-willi syndrome and
Miller-Dieker syndrome.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 23
 


	24. SINGLE GENE MUTATION
•  Some congenital
anomalies are inherited.
• Many birth defects are
directly attributable to a
change in the structure or
function of a single gene,
hence the name single
gene mutation.
• Can be :
(a) Autosomal dominant
(b) Autosomal recessive
(c) Sex linked.
• Autosomal dominant
disease e.g
Achondroplasia.
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 24
 


	25. PRENATAL DIAGNOSIS
• Methods  of prenatal diagnosis are divided into invasive and non-invasive
techniques.
• Technique Time Disorders diagnosed
• (in weeks)
• A. Non-invasive:
• Maternal serum screen:
• Alpha feto protein (AFP) 16 Neural tube defects (NTD)
• Triple test 16 Down syndrome
• Ultrasound 18 Structural defects in many
• organs as CNS, heart,
• kidney, and limbs.
• B. Invasive:
• - Amniocentesis 14-16 Chromosomal and metabolic
• abnormalities, and DNA
• analysis.
• - Chorionic villus sampling 10-12 As amniocentesis.
• - Fetal blood sample near term As amniocentesis + blood
• disorders.
• Cytogenic analysis
• Spectral karyotype analysis (SKY).
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 25
 


	26. THANK YOU VERY  MUCH!
2022/11/08 DR. Chongo Shapi, BSc. HB, MBChB. 26
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