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Abstract
Objective: To find out the pattern and prevalence of congenital birth defects
among neonates in western regional hospital, Nepal.
Methods: This is a prospective hospital-based study conducted over a period of 12
months in the Special newborn care unit of Western Regional Hospital, Pokhara,
Nepal from 30th March 2016 to 30th March 2017. Neonates (newborn up to 28 days
of age) admitted or examined in the unit irrespective of their condition comprised
the study population. They were first examined by the Medical officer at the
time of admission and subsequently by a Pediatrician. Information of mode of
delivery, gender, weight, gestational age, consanguinity, maternal age, antenatal
visit record and family history were recorded on a predesigned Performa. After
clinical examination, relevant investigations like ultrasonography, radiology,
echocardiography, laboratory and genetic studies were done to confirm diagnosis
if it was needed. Statistical data was analyzed by using Excel 2016.
Results: Out of 1144 total admissions, 96 (8.39%) neonates were having birth
defect. Of them, 52 (54.10%) were male and 44 (45.90%) females. Anomalies
related to the central nervous system were 12 (12.50%) musculoskeletal 4 (4.16%),
genitourinary 12 (12.50%), cardiovascular system 12 (12.50%), ear, eye, face, neck
20 (20.83%), digestive system 16 (16.66%), syndromes and skin 20 (20.83%) each.



Dr_rc@yahoo.com

Department of Pediatrics, Pokhara Academy
of Health Sciences, Pokhara, Nepal.
Tel: +61450922032

Citation: Bastola R, Gurung R,
Bastola BS, Bastola SS, Bastola L (2017)
Pattern and Prevalence of Congenital Birth
Defect Among Neonates Admitted to Special
Newborn Care Unit (SNCU) Of Pokhara
Academy of Health Science (PAHS), Nepal. J
Biol Med Res. Vol.2 No.1:1

Conclusion: Congenital birth defects being one of the main cause of neonatal
mortality, are very common in our country and most commonly affected system
in our study was ear, eye, face and neck anomalies and with syndromes followed
by digestive, genitourinary, musculoskeletal, cvs, and skin in descending order
of frequency. So, healthcare providers must stress upon primary prevention like
vaccination, nutrition and drugs to decrease preventable cause of congenital birth
defect.
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Introduction
Congenital birth defect means the defect or malformation that is

present at birth. It is an abnormality of physical structure that is
seen at birth or within few weeks after birth [1]. According WHO
documents 1972, the term congenital birth defect (CBD) should
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be confined to structural defects present at birth. CBD can be
classified in to major and minor. Minor defects have structural
abnormality present at birth with minimal effect on clinical
function, but they may have a cosmetic effect e.g. preauricular
tag in Goldenhar syndrome. But major malformation results
on significant effect of function or on social acceptability e.g.
ventricular septal defect (VSD) and cleft lip.
A syndrome is a pattern of abnormalities that occur together and
are associated with a set number of signs and symptoms while
dysmorphology is the study of abnormalities of human form
and its mechanism that cause these abnormalities [2]. Almost
20-30% of infantile mortality and 30% to 50% post-neonatal
deaths are due to CBD. First trimester is the crucial period
for morphogenesis of organs, especially between the 3rd and
8th weeks of gestation where any insult in any form can cause
congenital abnormality. So, this is the period for preventive
intervention strategy especially for developing countries where
prevalence of CBD is very high. In south east Nigeria prevalence
of CBD is higher (29.4%) in low birth weight (LBW) babies than
normal birth weight babies (35.3%) and in consanguineous than
non-consanguineous marriages in India [3,4].
The cause of CBDs may be either genetic or environmental or
sometime even unknown. Among genetic causes, 6% are due
to chromosomal abnormality, 25% of single-gene disorders,
and 20% of multifactorial and in around 50% cases, the cause
is unknown [4]. Folate supplementation during peri-conception
period is the most popular and proven preventive measure for
neural tube defects [5]. In developed countries of South America
food fortification with folic acid significantly reduced incidence
of neural tube defects [6]. Consanguinity being the tradition of
some communities is very common in Nepal especially among
Mongolian origin ethnic groups like Gurung and Rai people.
Maternal age is also a risk factor for CBD. Other risk factors
include teratogenic drug intake especially from anti-cancer drugs,
professional hazard like radiation exposure, maternal illnesses like
hypothyroidism, smoking and alcohol consumption [6]. Modern
antenatal screening methods like ultrasonography, maternal
serum markers, chorionic villus sampling, amniocentesis etc. can
be used to detect congenital birth defect which can lead us for
manual or therapeutic termination of pregnancy. These days in
developed world in utero intervention is gaining popularity for
CBDs like hydrocephalus, Posterior Urethral Valves (PUVs), cleft
lip and hydro nephrosis [7].
Prevalence of CBD varies between 3% to 7% but depends on
geographical, racial and ethnic parts of world [8,9]. Pattern of
CBD is also not similar. Malformation related to brain has the
highest incidence of CBD i.e. 10/1000 followed by heart 8/1000,
kidney 4/1000, limb 1/1000 and miscellaneous 6/1000 live births
[10]. Prevalence of CBD is higher in black children than in white.
In Nepal, 13% of neonatal deaths are due to congenital anomalies
[11]. In Pakistan also, there is high Morbidity and mortality among
children with CBD [12].
Preventive measures like supplementation of folic acid,
vaccination of mother prior to conception particularly against
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rubella and chickenpox can contribute to CBD prevention [13]
Nepal government has just started to give rubella vaccine in
national immunization protocol but so far, no vaccination against
chickenpox is introduced. Secondary prevention is especially
focused on early antenatal detection using modern methods
like USG, maternal serum markers, chorionic villus sampling,
Amniocentesis followed by medical or surgical termination of
pregnancy, but it involves social, legal and religious issues in
Nepal.
We conducted this study to find out the pattern and prevalence
of CBD in neonates admitted to our special newborn care unit
(SNCU), hoping the information available from this study will
help the managers to make preventive strategy to decrease the
prevalence of CBD in this western region or Pradesh of Nepal.

Materials and Methods
This was prospective hospital-based study conducted in the
special new born care unit (SNCU)of western regional hospital,
Nepal from 30th March 2016 to 30th March 2017. All the neonates
admitted to the SNCU and delivered either through lower
section cesarean section (LSCS) or vaginal in the hospital were
included. The study includes gender, gestational age, weight,
race, ethnicity and geographical distribution. Thorough neonatal
examination and detection of any kind of CBD was done by
the medical officer at the time of admission in SNCU or in the
Pediatric OPD which than was followed by pediatrician. Neonates
were done hematological, radiological and genetic investigations.
USG (cranial and abdominal) and CXR (chest X-ray) were done by
the radiologist to detect and rule out multiple congenital birth
defects, where it was thought necessary. Echocardiography and
genetic studies were requested to be done in central hospitals
of Kathmandu and standard international lab center SRL.
Variables were predesigned according to WHO Performa where
gender, weight, gestational age, mode of delivery, consanguinity,
maternal age, antenatal visit record and family history were
recorded. Post-mortem investigation of neonates was not done
due to religious and social factors. Oral consent from the parents
for the involvement in the study was taken. The results then
were analyzed using Excel 2016.

Results
Overall 1144 neonates were included in the study. Among them
96 (8.39%) were found to have different types of CBDs; 52
(54.10%) were males and 44 (45.83%) females. LBW neonates
were 16 (16.66%) and further distribution in weight category
revealed that 72 (75.01%) were between 2.5 kg to 4 kg and 8
(8.33%) >4 kg. Regarding gestational age, 8 (8.33%) were preterm,
84 (87.51%) full-term and 4 (4.16%) post-term. Besides this,
24 (24.48%) neonates were born via lower section Caesarean
Section (LSCS) and 72 (75.52%) by spontaneous vaginal delivery
(SVD) or vacuum assistant vaginal delivery. By doing analysis on
maternal age it was found that 16 (16.66%) mothers were above
30 years, 20 (20.83%) 25-30 years, 12 (12.51%) 20-25 years, and
48 (50.00%) below 20 years. Family history of Congenital birth
defect was present in 8(8.33%) cases (Table 1). It was found that
ear, eye, face, neck related congenital birth defect 19, 19.79%
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Table 1 Study parameters (n=96).
Parameter

Frequency

Percentage

52
44

54.10 %
45.90 %

8
84
4

8.33 %
87.51 %
4.16 %

16
72
8

16.66 %
75.01 %
8.33 %

24
72
8
88
8
88
8
88

24.48 %
75.52 %
8.33 %
91.66 %
58.33 %
41.44 %
8.33 %
91.66 %

16
20
12
48

16.66 %
20.83 %
12.51 %
50.00 %

Gender
Male
Female
Gestational Age
Pre-Term
Term
Post-Term
Weight
<2.5 KG
2.5-4 KG
>4 KG
Mode of Delivery
LSCS (Lower section caesarean section)
Others
Yes
Consanguinity
No
One
Parity
Two or more
Yes
Family history
No
Maternal age
>30 years
25-30 years
20-25 years
<20 years

were the most common birth defect and syndromes 19, 19.79%
followed by birth defect related to digestive system 14, 14.56%
genitourinary 12, 12.52%, CNS 10, 10.41% musculoskeletal 9,
9.37% cardiovascular system (CVS) 8, 8.33% and skin 5, 5.21%
(Table 2) respectively.

Discussion
In our study the prevalence rate of CBD was found to be of
8.39%. The occurrence of CBD depends upon many factors like
geographical distribution, nature of sample, cultural influence,
and socioeconomic status. Worldwide prevalence is 3% to 7% but
varies from country to country [9]. Our prevalence rate is quite like
this region like of India (7.5%) but was relatively low compared to
13% reported in Pakistan and it was high that of hospital neonatal
unit based study (4.23%) of other countries like Nigeria that has
2.7%, in Taiwan 4.3%, Oman 2.46% and of Bahrain 2.7% [14-17].
In our study most common CBD were ear anomalies followed,
in descending order of frequency, by face and neck anomalies
and syndromes, digestive, genitourinary, musculoskeletal, CVS,
and skin anomalies. Study from Saudi Arabia Asindi et al. [17]
stated CNS as the most frequently affected system followed
by Musculoskeletal and then Renal. Likewise, a study from Iran
Abdi-Rad et al. [18] stated CNS, musculoskeletal, gastrointestinal,
urogenital and chromosomal disorders in descending order of
frequency. Similarly, Indian studies Gupta et al. [19,20] showed
CNS followed by Musculoskeletal and then CVS related birth
defect respectively in descending order of prevalence. But some
studies from Iran Mosayebi et al. [21-24] and India Gupta et al.
© Under License of Creative Commons Attribution 3.0 License
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[25] showed Musculoskeletal anomalies as the commonest form
of birth defects. Similarly, a study from Pakistan Rafi et al. [7,14]
reported Gastrointestinal defects as the commonest but others
Shamim et al. [13,15] supported CNS findings.
The differences in our study and the other maybe because
we were lacking the set-up of sub-specialties like plastic
surgery, pediatric surgery, neurosurgery, pediatric urology and
Table 2 Distribution of congenital birth defects (n=96)
Birth defect
Type
CNS (Central Nervous System)
Meningomyelocele+/-hydrocephalus
Microcephaly
Encephalocele
Dandy walker syndrome
Anencephaly
Musculoskeletal system
Congenital talus equine Varus
Polydactyly
Craniosynostosis
Syndactyly
Spinabifida
Genitourinary system
Polycystic Kidney
Hydronephrosis
Posterior Urethral Valve
Hypospadias
Congenital Hydrocele
Undescended testes
Cardiovascular system
Acyanotic
Cyanotic
Complex
Digestive system
TEF/ Esophageal atresia
Diaphragmatic hernia
Duodenal atresia
Anorectal malformations
Gastroschisis
Exomphalocele
Ear, Eye, Face, Neck
Abnormal pinna
Buphthalmous
Cleft lip and palate
Micrognathia
Syndromes
Down syndrome
Arthrogryposis multiplex congenita
Pier Robin syndrome
Goldenhar Syndrome
Skin
Preauricular tags
Hemangioma
Giant hairy nevus
Total
System

Frequency
10
4
1
1
2
2
9
4
1
1
1
2
12
1
3
2
2
2
2
8
6
1
1
14
3
2
4
3
1
1
19
1
1
13
4
19
4
1
4
1
5
3
1
1
96

Percentage of
Total Cases

10.41 %

9.37 %

12.52 %

8.33 %

14.58 %

19.79 %

19.79 %

5.21 %
100 %
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neonatology and neonates after birth or in utero are referred
from here for especial care to the tertiary care center of
Kathmandu, Nepal. Male outstripped female (54.10%male and
45.90% female) in the prevalence CBDs in our study as of the
study from Brazil Oliveira et al. [26] (55.5% male and 43.6% in
females). It was also supported by the results of other studies,
Shamim et al. [13,23,26] but there was one study where female
outnumbered male (female 59.1%) [27].
In term babies compared to the preterm and post term ones,
the incidence of CBDs was found to be significantly higher in
our study. But the study done in Brazil Oliveira et al. [26] shows
preterm babies with more incidence of CBD (67% pre-term and
33% term). Another study done in India also shows similar results
[26]. The study done in Pakistan, our regional allay supports our
study Shamim et al. [13] with the tendency of anomalies more
common in term neonates.
It is considered that maternal age is an important factor for the
association of CBD. Our study revealed that mothers below 20
years of age had high incidence of producing malformed babies
(50.00%). The study done in Pakistan Gul et al. [28] has showed
the highest (80.6%) incidence between the age group of 20-40
years but in our study, it was found to be 50.00%.
There was high prevalence of CBD among prime than gravid 2 or
more in our study which shows that the early marriages induced
pregnancy may have the high prevalence of CBD.
Consanguinity though considered a controversial association with
CBDs is very common among Mongolian communities of Nepal.
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As in our study only 8.33% of CBDs had consanguinity history and
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Conclusion
CBDs are very common in western region of Nepal. Birth defects
related to ear, eye, face and neck were the most commonly
affected organ in our study. Similarly, different syndromes are
also not rare. Term, LBW, male gender, consanguinity, early
maternal age and family history of CBDs were associated risk
factors for CBDs in neonates. Facts of prevalence and pattern of
CBDs are vital to make strategy for preventive measures in both
community and center level by the health care managers.
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