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Key facts on Birth defects 

−6% (8 million) born globally each year

−Leading causes of death in infants and young children

−Types: Structural and Non-structural

−50% of structural cannot be linked to a specific cause

− Known causes or risk factors
− Non-genetic: can be mitigated or removed before conception or 

early pregnancy to prevent some birth defects
− insufficient folate status, poorly managed diabetes, obesity, lack of 

protection against infectious diseases, some teratogenic medications, 

smoking, alcohol, and other risk factors.



WBDD

• The first WBDD:  2015
• Aim to provide one global voice and a platform to all organizations 

and institutions engaged in birth defects related surveillance, 
research, prevention and care activities. 

• First four years (2015-2018)
• Raising awareness about the importance of birth defects. 

• Five-years vision: 2019-2023
• 130 organizations formally joined 

• To accelerate coordinated efforts to enable organizations and 
institutions



THE WBDD VISION (2019-2023)
1. Reduce the occurrence of birth defects for which there are proven 

prevention strategies,

2. Improve quality of life of all individuals and families affected by birth 
defects,

3. Advance knowledge on epidemiology of birth defects by initiating new 
monitoring and research programs and strengthening the existing ones 
to better understand how birth defects impact children, families and 
communities,

4. Secure financial and public support for prevention efforts and 
for research to find causes of birth defects and identify best practices for 
treatment and care of children with birth defects,

5. Develop training courses and/or disseminate the existing ones.



Five-years goal: 2019-2023

1
•Raising awareness

2
•Mobilizing resources

3
•Commitment to improve surveillance, 

research, prevention and care



Reduce the Risk of Birth Defects

1. Folic acid 400 µg/day

2. Consult before stopping or starting any 
medicine

3. Vaccines: flu shot and whooping cough 
vaccine (Tdap) during each pregnancy

4. Pre-pregnancy body mass index [BMI]: ≤30

5. Avoid during pregnancy: Smoking, Alcohol, 
tobacco, and other drugs

https://www.healthychildren.org/English/ages-stages/prenatal/Pages/Why-Flu-Vaccine-Essential-Pregnant-Moms.aspx
https://www.healthychildren.org/English/safety-prevention/immunizations/Pages/Tetanus-Diphtheria-Pertussis-Tdap-Vaccine-What-You-Need-to-Know.aspx
https://www.healthychildren.org/English/safety-prevention/immunizations/Pages/Tetanus-Diphtheria-Pertussis-Tdap-Vaccine-What-You-Need-to-Know.aspx
https://www.cdc.gov/healthyweight/assessing/bmi/index.html


Teratogens

Infections

• Toxoplasmosis (an infection that 
spreads through cat feces)

• Other infections like group B 
streptococcus, listeria, candida and s
exually transmitted infections (STIs)

• Rubella

• Cytomegalovirus (CMV)

• Herpes simplex virus

• Syphilis

Medications

• Antiepileptic drugs (AEDs)

• Antimicrobials

• Anticoagulants (blood 
thinners)

• Antithyroid medications

• Vitamin A (a common 
ingredient in skincare 
products)

• Hormonal medication

https://my.clevelandclinic.org/health/diseases/9756-toxoplasmosis--pregnancy
https://my.clevelandclinic.org/health/diseases/11045-group-b-streptococcus--pregnancy
https://my.clevelandclinic.org/health/diseases/11045-group-b-streptococcus--pregnancy
https://my.clevelandclinic.org/health/diseases/17721-listeria-infectionlisteriosis
https://my.clevelandclinic.org/health/diseases/5019-yeast-infections
https://my.clevelandclinic.org/health/articles/10246-pregnancy--sexually-transmitted-diseases
https://my.clevelandclinic.org/health/articles/10246-pregnancy--sexually-transmitted-diseases
https://my.clevelandclinic.org/health/diseases/17798-rubella
https://my.clevelandclinic.org/health/diseases/21166-cytomegalovirus
https://my.clevelandclinic.org/health/diseases/4622-syphilis
https://my.clevelandclinic.org/health/drugs/16182-warfarin-a-blood-thinning-drug-what-you-need-to-know-
https://my.clevelandclinic.org/health/drugs/20693-vitamin-a-capsules-and-tablets


Environmental toxins, chemicals or other physical agents

•Radiation exposure (from X-rays) or chemotherapy.
•Hot tubs, saunas or other heat sources that raise your 

body temperature.
•Mercury (found in certain types of fish).
• Lead (commonly found in paint and pipes in older 

homes).
• Toxic chemicals or heavy metals found in the 

workplace or manufacturing facilities.

https://my.clevelandclinic.org/health/diagnostics/21818-x-ray
https://my.clevelandclinic.org/health/treatments/16859-chemotherapy
https://my.clevelandclinic.org/health/diseases/22111-hyperthermia
https://my.clevelandclinic.org/health/diseases/22111-hyperthermia
https://my.clevelandclinic.org/health/diseases/11312-lead-poisoning


Common birth defects teratogens cause

•Brain or spinal cord issues like anencephaly.

•Physical or structural malformation like small 
bones or missing body parts.

•Cleft lip and palate.

•Cognitive impairment or neurological issues.

•Cardiovascular issues or heart conditions.

https://my.clevelandclinic.org/health/diseases/15032-anencephaly
https://my.clevelandclinic.org/health/diseases/10947-cleft-lip-and-palate
https://my.clevelandclinic.org/health/diseases/14735-pediatric-and-congenital-heart-conditions


Meta analysis of folic acid and NTD
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Most common birth defects
Birth defects

Congenital heart defects 1 in every 110 births

Hypospadias 1 in every 200 births

Ventricular septal defect 1 in every 240 births

Clubfoot 1 in every 593 births

Down syndrome 1 in every 700 births

Pulmonary valve atresia and stenosis 1 in every 1,052 births

Cleft lip with cleft palate 1 in every 1,563 births

Cleft palate 1 in every 1,687 births

Atrioventricular septal defect 1 in every 1,859 births

Limb defect 1 in every 1,943 births



Burden and consequence in Nepal

• The prevalence of birth defects was found to 

be 5.8 per 1000 live births

• The commonly occurring birth defects were 
• cleft lip and palate - 6.13%

• anencephaly - 3.95%

• clubfeet - 3.95%

• eye abnormalities - 3.95%

• meningomyelocele - 3.36%

• cleft lip - 2.77%



Types
Selected Major Congenital Anomalies

External Internal

1. Neural Tube Defects
Anencephaly, Craniorachischisis, 
Iniencephaly, Encephalocele, Spina bifida

2. Microcephaly
3. Microtia/Anotia
4. Orofacial clefts
5. Cleft lip only
6. Cleft palate only Cleft lip and palate
7. Exomphalos (omphalocele)
8. Gastroschisis
9. Hypospadias
10. Reduction defects of upper and lower limbs
11. Talipes equinovarus/club foot

1. Congenital heart defects
Hypoplastic left heart syndrome
Common truncus
Interrupted aortic arch
Transposition of great arteries
Tetralogy of Fallot
Pulmonary valve atresia
Tricuspid valve atresia

2. Esophageal 
atresia/tracheoesophageal fistula

3. Large intestinal atresia/stenosis
4. Anorectal atresia/stenosis
5. Renal agenesis/hypoplasia

Chromosomal: Down Syndrome( Trisomy 21)



Selected external minor congenital anomalies

Absent nails
Accessory tragus
Anterior anus (ectopic anus)
Auricular tag or pit
Bifid uvula or cleft uvula
Branchial tag or pit
Camptodactyly
Cup ear
Cutis aplasia (if large, this is a major 
anomaly)
Ear lobe crease
Ear lobe notch
Ear pit or tag
Extra nipples (supernumerary nipples)
Facial asymmetry
Hydrocele
Hypoplastic fingernails toenails
Iris coloboma

Lop ear
Micrognathia
Natal teeth
Plagiocephaly
Polydactyly , involves hand and foot
Preauricular appendage, tag or lobule
Redundant neck folds
Rocker-bottom feet
Single crease, fifth finger
Single transverse palmar crease
Single umbilical artery
Small penis (micropenis)
Syndactyly involving second and third
toes
Tongue-tie (ankyloglossia)
Umbilical hernia
Undescended testicle
Webbed neck (pterygium colli)



Anencephaly



EncephaloceleConjoined twins



ClubfootCleft lip and palate



HydrocephalusSacrococcygeal 
teratoma



Gastroschisis Oesophageal atresia



Others

• Hydrops fetalis
• Omphalocele
• Meningomyelocele
• Congenital heart defects: Hypoplastic left heart
• Multicystic dysplastic kidney
• B/L Renal agenesis
• Limb defects: Aplasia, hypoplasia



Risk factors
• Birth defects are result of one or more 

genetic, infectious, nutritional or 

environmental factors

• Infections: Syphilis, Rubella

• Radiation exposure

• Alcohol, drug intake

• Nutritional : Iodine, Folate deficiency

• Obesity

• Maternal diabetes

• Age

• Genetic

• Consanguinity

• Preconception screening
• Carrier state

• Family history

• During pregnancy
• 1st trimester : NT/NB scan, 

dual/combined test, CVS

• 2nd trimester: Anomaly 
scan, quadruple test, 
Amniocentesis, cfDNA 
analysis

• Neonatal screening

Screening







Conclusion
• Congenital anomalies can be single or multiple,

major or minor defects.

• Early screening and diagnosis during pregnancy
offers less psychological trauma to the patient for
termination.

• Supplementation with prophylactic folic acid and
identification and modification of possible risk
factors may improve future pregnancy outcome.
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USG detection of congenital anomalies

• Low risk population: 

sensitivity- 14-85%, 

specificity-93-99% 

• US (n=200,000 

pregnancy):  sensitivity-

61.4 % at 18-22wks

• CNS anomalies:  

commonly detected with 

USG like anencephaly 

and hydrocephaly

Influencing factors
• Quality of the equipment
• Prevalence of the particular defect
• Number of studies done per pregnancy
• Type of defect
• Gestational age
• Maternal body habitus
• Amount of amniotic fluid 
• Patient bladder preparation
• Examination protocol
• Obesity: Image quality deteriorates as 

BMI increases



Burden and consequence of birth defects in Nepal-prospective cohort study; SOURCE:BMC pediatrics



 
 
 
 
 
 

MID-TRIMESTER FETAL ULTRASOUND SCAN REPORT FORM (ISUOG 2010 GUIDELINES) 

ADOPTED BY NMCTH 

 

 

 

 

 

Name:    

Age:  years/    Date:   

Technical conditions:  

Placenta-  

Presentation –  

AFI:  

Fetal Movement:  

Fetal Parameters: 

Measurements cm Gestational Age 

BPD cm w    d 

HC cm w    d 

AC cm w    d 

FL cm w    d 

Average GA                     w    d 

EFW gms 

FHR bpm, regular 

Cervical Length cm 

 

Abnormal findings: No 

 

 

Conclusion: 

 

 

 

 

Dr.   

Radiologist 

NMC No. - 

 

Prepared by: 

 

Sonographic appearance of fetal anatomy 

(N: Normal. Ab.: Abnormal, Nv.: Not 

visualized, Gray: Optional) 

N Ab Nv 

Head 

• Shape    

• Cavum septum pellucidum    

• Midline falx    

• Lateral ventricle    

• Cisterna Magna    

Face 

• Upper lip    

• Midline profile    

• Orbits    

• Nose    

• Nostrils    

Neck    

Thorax 

• Shape    

• No  masses    

Heart    

• Heart Activity    

• Size    

• Cardiac Axis    

• 4- chamber view    

• LVOT    

• RVOT    

Abdomen 

• Stomach    

• Bowel    

• Kidney    

• UB    

• Cord insertion    

• Cord vessels    

Spine    

Limbs 

• Right arm including hand    

• Left arm including hand    

• Right leg including foot    

• Left leg including foot    



Hospital service

• Total number of 
anomaly scan done 
in NMCTH (Aug 
2022-Jan2023): 456

• Anomaly scan at 
hospital= 6-8/day

• Most common: 
Neurological and 
GIT 

• Less common: 
Musculoskeletal 
and other systemic 
anomalies





29 yrs female at 31weeks of pregnancy

Triple bubble sign



Gastroschisis

TEF
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Epidemiology

• 1 in 33 infants/3.2 million 
disabilities per year/90% in L-
MICC

• Death: 7% or 270 000 NND/year 
and 170 000 between 1 month -
5 years

• Most common severe birth 
defects: heart and neural tube 
defects

• Genetic

• Nongenetic Teratogenic Etiology
• Maternal DM

• Drugs and Chemicals

• Maternal Infection

• Multifactorial Disorders
• Cleft lip, Palate

• Congenital Heart Disease

• Neural tube Defect



Common Major Birth Defect We Encountered

• Cleft lip with and without 
cleft palate/Cleft palate:  8

• Various CHDs: 7
• HOCM: 2
• TAPVC: 2
• TOF: 2
• Single Ventricle Physiology:1

• Down Syndrome: 6

• Genitourinary Abnormalities: 
4

• Congenital TORCH Infection : 3
• Gastroschisis: 3
• Tracheo- Esophageal Fistula: 3
• Congential Diapragmatic

Hernia: 3
• Omphalocele: 1



Down Syndrome

• Most chromosomal disorder

• Associated with increased 
maternal age

• Down Syndrome Society, Nepal.

• Equal rights and opportunities for 
people with Down Syndrome and 
other Intellectual Disabilities



Gastrochisis



Omphalocele



Conjoint Twin



Neural tube Defect



Genitourinary 
Abnormalities



Tracheoesophageal Fistula

Diaphragmatic 
Hernia



GI Anomalies



Cleft Lip and Palate



Congenital 
Heart Disease



Role of Paediatrician

• Antenatal Counselling

• Early Identification and Timely 
Referral

• Anticipation for need of 
Resuscitation

• Pregnancy History

• Thorough Head to toe 
examination

• Laboratory Studies

Low Resource Setting

• All Babies should be examined 
properly

• Thorough Examination (Head to 
Toe Examination including spine)

• Cyanosis

• Pulse Oximetry Monitoring

• All Orifices Should be checked
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CNS Birth Defects

• Presents at birth

• Mild   to severe form

• Surgery
• Address the symptoms

• Correct the deformity

• Maximize cognitive and motor functions

• Prevent the development of neurological deficits



Most common &  severe BD 

• Heart defects

• Neural tube defects

• Down syndrome



Commonly encountered-CNS- BD

• Neural Tube defects
• Encephaloceles
• Mylomeningocele
• Lipomylomeningocele
• Meningocele
• Mylocele
• Anencephaly and its 

spectrum

• Arachnoid Cysts
• Chiari Malformations
• Aqueduct Stenosis

• Sturge-Weber Syndrome

• Prosencephaly

• Microcephaly

• Megalencephaly

• Lissencephaly

• Cortical micro dysgenesis

• Agenesis of the corpus callosum

• Aplasia/Hypoplasia of Cerebellum

• Dandy walker malformation

• Joubert syndrome



Illustrative Images



Illustrative cases



F/U after 3 years



Cervico-doral MMC



Lumbar-MMC



Encephalocele



Frontonasal Encephalocele



Radio imaging



Hydrocephalus and ETV



Illustrative ETV for Aqueduct  Stenosis

https://youtu.be/3dHl-V51nDw ( Dr. Prakash Kafle)

https://youtu.be/3dHl-V51nDw


Glimpse of the recent publication(NINS)



Summary

• CNS –BD is usually Syndromic

• Multidisciplinary team is a must 

• Most NTD with Neurological impairment don’t  
return to  Normal

• No metanalyses on genetic studies

• Studies are required to establish the genetic and 
environmental risk factor identifications

• Prevention remains the best strategy in the 
management of NTDs 
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