
 

                                                                   International Journal of Contemporary Pediatrics | October 2020 | Vol 7 | Issue 10    Page 2010 

International Journal of Contemporary Pediatrics 

Malik N et al. Int J Contemp Pediatr. 2020 Oct;7(10):2010-2014 

http://www.ijpediatrics.com 

 

 pISSN 2349-3283 | eISSN 2349-3291 

 

Original Research Article 

Spectrum of prenatally diagnosed neural tube defects at a tertiary 

referral hospital in North India: a retrospective cohort study 

Nisha Malik*, Savita Rani Singhal, Smiti Nanda, Daya Sirohiwal,                                                    

Pushpa Dahiya, Anita Bharti 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Despite the widespread implementation of folic acid 

supplementation recommendations and fortification 

programmes, a significant number of cases of neural tube 

defects (NTDs) still exist. The global estimates suggest 

that more than 300,000 babies each year are born with 

NTDs.1 The incidence of these birth defects in developing 

nations is about four times higher than in developed 

ones.2 NTDs are among the major congenital anomalies 

which consists mainly of anencephaly, spina bifida and 

encephalocele, the first two being most common.3 NTDs, 

although largely preventable, constitute an important 

cause of neonatal mortality and morbidity. These birth 

defects constitute 10% of the burden of all congenital 

anomalies and accounts for 10% of all neonatal mortality 

worldwide.4 The health care of a child with NTD imposes 
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a great financial, emotional and social burden on such 

families. 

It has been known since long that daily folic acid 

supplementation in the periconceptional period reduces 

the risk of NTDs.5 The recent US preventive services task 

force (USPSTF) recommends a daily intake of 400-800μg 

of folic acid supplement for all women who are planning 

pregnancy for prevention of NTDs.6 But it was alarming 

to see the results of a US National health and nutrition 

examination survey based on 2003-2006 data which 

suggests that 75% of women aged 15-44 years don’t take 

the recommended amount of folic acid around the 

conception for prevention of NTDs.7 

Although there is a risk of occurrence of NTDs in 

pregnancy to all women capable of childbearing but 

certain factors increase this risk which includes 

micronutrient deficiency including folic acid, personal or 

family history of NTDs, maternal diabetes, obesity, use of 

some antiepileptic medications and mutations in folate 

related enzymes.2 This study aimed to identify 

demographic profile, risk factors, periconceptional folic 

acid usage and pregnancy outcomes of women with 

NTDs. 

METHODS 

This is a retrospective, single centre, cross sectional study 

carried out at the department of Obstetrics and 

Gynaecology, Pt. B.D Sharma postgraduate institute of 

medical sciences, Rohtak, India during the period from 

August 2018 to January 2020. The medical case records 

of all antenatal women admitted in labour ward during 

the study period with prenatal diagnosis of congenital 

anomalies on ultrasound were reviewed. The 

confirmation of congenital anomaly was done by 

ultrasound examination by radiologist from our institute. 

All those with NTDs were included in the study whereas 

those with other anomalies were excluded. From the 

records, the sociodemographic details of women, risk 

factors, obstetric history, pattern of congenital anomaly 

and obstetric outcomes were noted. Informed consent: All 

individual participants included in the study gave their 

informed consent to the anonymous use of their data for 

scientific purposes at the time of admission. 

Statistical analysis 

Data analysis was carried out using statistical software 

STATA version 14.0. Descriptive statistics such as mean, 

standard deviation and range values were calculated for 

normally distributed data. categorical data were presented 

as frequency and percentage values.  

RESULTS 

There were a total of 21,187 births during the study 

period of 18 months. Women admitted in labour ward 

with the prenatal diagnosis of congenital anomalies were 

514, of which 90 (17.5%) had neural tube defects, 

making an incident rate of 4.3 per 1000 births. Out of the 

90 cases, four were excluded from the study due to lack 

of medical records. Out of the 86 included cases of 

NTDs, 46.5% (n=40) were diagnosed with anencephaly, 

45.3% (n=39) with spina bifida, 5.8% (n=5) with 

encephalocele and 2.3% (n=2) with mixed defects. within 

the spina bifida cases, 58.9% (n=23) had 

meningomyelocele and 41.0% (n=16) had meningocele. 

Photographs of some of these cases are shown in (Figure 

1). Out of the total cases of NTDs, five women (5.8%) 

had associated malformations including gross 

hydrocephalus, omphalocele, gastroschisis and 

hydronephrosis.  

 

 

 

 

Figure 1: Three cases with (A) anencephaly, (B) 

myelomeningocoele and (C) encephalocele. 

The sociodemographic profile of patients is illustrated in 

(Table 1). Majority (69.7%, N=60) of the mothers were 

multigravida with a mean age of 24.9±4.2 years. About 

74.4% women had a rural background and 25.6% were 

uneducated. Nearly 60% (N=53) of women were 

admitted at or below 20 weeks of gestation, of whom 

only 5 were in first trimester of pregnancy.  

Table 1: Social demographics and obstetric 

characteristics (n=86). 

Characteristics  Mean±SD/N (%)  

Women age (years) 24.9±4.2 (18-36) 

Husbands age (years) 27.7±3.6  (21-38) 

Residence   

Rural  64 (74.4) 

Urban  22 (25.6) 

Education level  

Uneducated 22 (25.6) 

Up to matric 52 (60.4) 

Up to graduate  11 (12.8) 

Postgraduate  1 (1.1) 

Parity  

P1 26 (30.2) 

P2 28 (32.5) 

≥P3 32 (37.2) 

Previous abortions  27 (31.4) 

Previous caesarean  12 (13.9) 

Chronic illness  4 (4.6) 

The risk factors among women with NTDs is enumerated 

in (Table 2). Out of the 86 NTD cases, history of pre-
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conceptional folic acid intake was found in only 2 (2.3%) 

women. Three women had a history of congenital 

anomaly in previous pregnancy. No cases had history of 

teratogen exposure before or after conception. Details 

about consanguineous marriage could not be found from 

records. 

Table 2: Risk factors (n=86). 

Factors N (%)  

Congenital anomaly in previous 

pregnancy 
3 (3.4) 

Pre-conceptional folic acid intake 2 (2.3) 

Folic acid intake during first 

trimester 
34 (39.5) 

Diabetes mellitus 1 (1.1) 

The data related to pregnancy and neonatal outcome is 

outlined in (Table 3). Out of the 86 cases, termination of 

pregnancy was done at ≤20 weeks gestation in 61.6% 

(N=53) cases while 38.3% (N=33) underwent vaginal 

delivery. Among the neonatal characteristics, the mean 

birth weight was 1064.4±1059.4 grams. Majority (56.9%) 

were females. Among women who delivered at or beyond 

28 weeks period of gestation, the mean birth weight was 

2338.1±620.7grams. Majority (90.7%) were still births 

and only 8 were live born who eventually succumbed to 

death after a few hours or days.  

Table 3: Pregnancy and neonatal outcome (n=86). 

 Mean ±SD/N (%)  

Gestational age at delivery 

(weeks) 
24.5±9.6 

Mode of delivery  

Abortion  53 (61.6) 

Vaginal delivery 33 (38.3) 

LSCS 0 (0) 

Live births  8 (9.3) 

Still births  78 (90.7) 

Birth weight (grams) 1064.4±1059.4 

Fetal sex 

Male  30 (34.8) 

Female  51 (59.3) 

Unidentified 5 (5.8) 

DISCUSSION 

NTDs are major congenital anomalies involving brain 

and spine occurring as a result of improper closure of 

embryonic neural tube. There are three major subtypes: 

first is anencephaly, in which a major part of brain, skull 

and scalp is absent. The second subtype is spina bifida, in 

which there is mal-development of vertebrae of spine. It 

can be further classified into closed or open spina bifida. 

In the open type, if both spinal cord and meninges 

protrude through a defect in spine, it is called as 

myelomeningocele and if only meninges protrude 

through the defect, it is known as meningocele. The third 

subtype is encephalocele in which brain tissue and/or its 

covering membrane protrudes through a skull defect.8 

These defects may lead to a range of disabilities or death.  

The worldwide prevalence rate of NTDs ranges from 1 to 

10 per 1000 births.9 A systematic review by Bhide et al 

has reported an overall birth prevalence rate of 4.1 per 

1000 births (95% confidence interval, 3.1-5.4) for NTDs 

in India.10 Our study observed an incidence rate of 4.2 per 

1000 births for NTDs and the most common subtype was 

anencephaly (46.5%) followed closely by spina bifida 

(45.3%). Our findings were similar to a study among Iraq 

families by Zlotogora et al where anencephaly was the 

most prevalent NTD subtype.11 The published studies by 

Nasri et al and Sharma et al has found spina bifida as the 

most common defect in Tunisia and India respectively.8,12 

The relationship between age and incidence of NTDs, if 

any, is unclear. The mean age of the women in the 

present study was 24.9±4.2 years. The findings of Nasri 

et al has not found any significant association between 

age and incidence of NTDs whereas the study by Own et 

al has demonstrated a decreasing incidence of NTDs with 

advancing maternal age.8,13 Nearly three-fourth of women 

in our study had a rural background and one fourth were 

uneducated. This seems to be clearly understandable as 

the lack of education, awareness and poor health services 

has a direct implication on poor maternal nutritional 

status and chances of missing opportunities for early 

detection of major anomalies in pregnancy. The findings 

from Wasserman et al also demonstrated that lower 

socioeconomic status (SES) and residence in a lower SES 

neighbourhood increased the likelihood of occurrence of 

NTDs in pregnancy.14Although parity has not been linked 

directly to the occurrence of NTDs, majority of women in 

the present study had parity equal to or more than three. 

Similar results were obtained from study by Vieira et al 

who found that spina bifida was more commonly 

observed in women with higher parity.15 The data from 

two other studies show conflicting results reflecting 

reduced risk of NTDs with increasing parity.16,17  

The etiology of NTDs is not properly understood. The 

risk factors associated with occurrence of NTDs include 

many genetic, environmental and nutritional factors. 

There is a recurrence rate of approximately 2-5% in cases 

of previous child with NTD.2 Indian babies are 

particularly vulnerable to NTDs due to several factors 

like poverty, low standard of living, poor maternal 

nutrition, high rate of unplanned pregnancies, poor 

periconceptional and antenatal care, inadequate access to 

health services, practice of self-medication and intake of 

non-prescribed drugs and high rate of consanguineous 

marriages.18The author opines that maternal malnutrition, 

which includes folic acid deficiency, may be the leading 

cause for occurrence of NTDs in our study. It was really 

unfortunate to see a very low rate of pre-conceptional 

folic acid consumption among women in our study. Even 

during first trimester of pregnancy, only around 40% 

women took the recommended folic acid 
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supplementation. The available evidence clearly 

demonstrates that 50-70% of NTDs can be prevented by 

adequate folic acid intake during periconception period.19 

It was alarming to see that nearly 40% of women had 

presented with NTDs after 20 weeks period of gestation 

in the present study. In a country like India with strict 

abortion laws where termination of pregnancy is not 

allowed after 20 weeks, delayed detection of such severe 

and lethal birth defects imposes a significant mental and 

financial toll for the families. It has been observed that 

ultrasound has a sensitivity and specificity of around 97% 

(95% confidence interval, 0.898,0.996) and 100% (CI 

0.998, 1.0) for detection of open NTDs.20 Proper 

antenatal care and screening can help in timely detection 

of such major birth defects and thus can allow the option 

of termination of pregnancy for the parents.  

The management of prenatally diagnosed NTDs is an 

enormous challenge. There may be three options 

depending upon the gestation at diagnosis and type of 

anomaly: first, to continue with pregnancy, second, fetal 

treatment where feasible and third, termination of 

pregnancy. Even after diagnosis at an appropriate 

gestation, the option of pregnancy termination involves 

cultural and ethical issues. Therefore, the key for 

management is prevention by simple measures such as 

folic acid supplementation, adequate antenatal care and 

genetic counselling where appropriate. Although the 

study was limited by its retrospective design, it highlights 

the urgent need to focus on primary prevention strategies 

to reduce the burden of NTDs in India. The health policy 

makers should take initiatives to extend coverage of 

periconceptional folate supplementation among eligible 

women on a mass level.  

CONCLUSION 

To conclude, NTDs are one of the commonest 

preventable congenital anomalies. Ensuring 

periconceptional folate supplementation to women either 

by food fortification, dietary modification and public 

awareness is urgently required. 
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