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ABSTRACT

Objective: A cross-section study was conducted to determine the incidence and trends of neural tube
defects in babies delivered at a tertiary care center. And those babies who were delivered elsewhere and
were brought to a tertiary care center for treatment.

Material and Methods: The Study was conducted at neurosurgery and pediatric surgery departments,
Ghazi Khan Medical College and Teaching Hospital. Two thousand (n = 2000) women delivered their babies
at a tertiary care hospital were enrolled, out of them 52 women who delivered babies with neural tube
defects (NTDs) were further assessed. Women were interviewed and history of folic acid intake, previous
baby with NTDs and family history were recorded. Tests of significance were applied to assess the significant
results.

Results: Folic acid intake was occurred in n = 298 (14.9%) subjects. Association of folic acid on neural tube
defects. Odds ratio showed that if a baby without intake of folic acid had 7.8 times at risk to suffer from a
neural tube defect. The association was also significant (p = 0.000).

Conclusion: Neural tube defects are common in tertiary care centers its incidence was 2%. Increased
incidence of NTDs was observed in babies who delivered by folic acid deficit mothers. Early childhood
marriages in rural areas and cousin marriages are the main contributing factors.
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INTRODUCTION

Uttermost childhood health harm is congenital
deformity including neural tube defects (NTDs).!
Neural tube defect defined as failure in the
closure of the neural tube at the time of
embryogenesis which may lead to the high
proportion of mortality and morbidity in children.
NTDs can be classified as "open" and “close"
NTDs. In close NTDs neural tissue become
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covered with tissues and in open neural tissue
exposed to tissues? A number of studies
concluded that both environmental and genetic
factors are responsible for NTDs.?

Recurrence risk of NTDs can be noticed easily
in siblings of affected persons, in some syndromic
person’'s cases of NTDs also observed due to
chromosomal defects.* The most common types
of NTDs are multifactorial, which happened when
genetic malformation occur due to environmental
risk  factors like  parental  occupation,
socioeconomic status, radiation, drugs, chemicals,
deficiency of folic acid and maternal nutritional
status>. All these factors have a strong
contribution in occurring of such type of defects.

The worldwide incidence of NTDs is 1/1000
births, but in total births it was 10/1000 births.°®
Geographical, ethnic and racial zones have
significant contribution in frequency of NTDs at
the time of birth.” The prevalence rate of NTDS is
1%, 0.6%, 11.4% in the United States, European
republics and in India respectively. Beyond these
states rural areas of China also have a high
proportion of about 7.25 per 1000 births of NTDs.
Similarly, in Saudi states it was found 0.78 per
1000 births in Southwestern, 6.9 per 1000 births
in the region of Asir and 6.9 per 1000 in the
Qassim region.®

A sharp decline in rate was observed from the
last few years because of consequential elective
abortions after anomaly scan at 20 weeks of
pregnancy.’ Another major cause of decline of
NTDs is the use of vitamin B12, along with folic
acid or food supplementation to enhance the
folic acid ratio from the early weeks of pregnancy.
It was also reported that use of supplements to
enhance the maternal folate ratio reduces the risk
of NTDs upto 70%. Many countries endorsed the
health authorities to advise folic acid from the
start of pregnancy to 12" week of pregnancy to
protect from NTDs. "

The current study was aimed to evaluate the
incidence of neural tube defects in Pakistani
population because of insufficient literature. This
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study will be an initiative towards modern
research and will be helpful to fulfill the local
reference gap.

MATERIAL AND METHODS
Study Setting & Sampling

A cross-sectional study was conducted at
neurosurgery and pediatric surgery departments
DGKMC & Hospital, Dera Ghazi Khan August
2019 to August 2020 in one year duration. The
study was started after an ethical approval from
the hospital ethical board and detailed
information to patient. Two thousand (n = 2000)
women delivered their babies at a tertiary care
hospital were enrolled, out of them 52 women
who delivered babies with neural tube defects
(NTDs) were further assessed. Non probability
consecutive sampling was the sampling
technique. The sample size was calculated by
using online software openepi.com.

Inclusion Criteria

All deliveries occurred during the study period
and who were given consent was included in the
study.

Exclusion Criteria

Fetuses died or terminated due to other causes
were excluded from the study.

Data Collection

All patients were interviewed in detail about their
history folic acid intake, previous NTDs was
recorded in predesigned Performa. A type of
neural tube defect, method of diagnosis and
complications associated with NTDs in current
pregnancy was recorded.

Data Analysis
SPSS version 23 was used for analysis of variables,
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mean and SD was calculated and presented for
numerical variables like age and frequency and
percentages were calculated and presented for
categorical data like gender, type of NTDs, use of
folic acid, method of diagnosis and mode of
delivery. Tests of significance were applied to see
the association among variables. P value less than
and equal to 0.05 was used as significant value.

RESULTS

From two thousand deliveries, the 52 (2.0%) had
neural tube defects.

Age Incidence

The mean age was of the women was 27.28 +
6.34 vyears. There were 27 (51.9%) women
between age 18 — 25 years, 19 (36.5%) between
26 — 40 years and 6 (11.5%) women>40 years of
age.

Twenty five (48.1%) patients had
hydrocephalus, 10 (19.2%) spina bifida with
Meningocele, 6 (11.5%) patients  were
anencephaly and multiple NTDs occurred in 9
(17.3%) fetuses (Table 1).

Table 1: Demographic variables.

Variable Frequency Percentage
18 — 25 (years) 27 51.9

26 — 40 (years) 19 36.5

> 40 (years) 6 11.5
Hydrocephalus 25 48.1
Splng bifida with 10 19.2
Meningocele

Anencephaly 6 11.5
Multiple NTDs 9 17.3

Clinical Information

Neural tube defects were identified through
labour in 12 (23.1%) and at birth in 19 (36.5%).
While, during pregnancy, neural tube defects
were identified through ultrasonography in 5
(9.6%), X-Ray in 7 (13.5%) and AFP in 5 (9.6%)
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(Table 2).

Mode of delivery of the women with neural
tube defects babies was noted as spontaneous
delivery n = 15 (28.8%), normal delivery with
encephalocentesis n = 19 (36.5%), breech delivery
with encephalocentesis n = 15 (28.8%), caesarean
section n = 6 (11.5%) and hysterectomy in n = 3
(5.8%) women (Table 3).

Table 2: Method of diagnosis of neural tube
defects.

Variable Frequency Percentage
In Labour 12 23.1

At birth 19 36.5
During Pregnancy

Ultrasonography 5 9.6
X-Ray 7 13.5
AFP 5 9.6

Table 3: Mode of delivery in women having children
with neural tube defects

Variable Frequency Percentage
Spontaneous delivery 15 28.8
Normal delivery WIth 19 365
encephalocentesis

Breech delivery \A.llth 15 8.8
encephalocentesis

Caesarean section 6 11.5
Hysterectomy 3 5.8

Table 4: Association of intake of folic acid on neural
tube defects.

Neural Tube Folic Acid Intake

Defects Yes No Total P
value

Neural tube defect 8 6 14

Normal delivery 290 1696 1986 0.000

Total 298 1702 2000

QOdds ratio = 7.80

During pregnancy Folic acid intake was being
done by 298 (14.9%) subjects. Association of folic
acid on neural tube defects was shown in table 4.
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Odds ratio showed that if mother had not used
folic acid then a baby had 7.8 times higher risk to
suffer from a neural tube defect. The association
was also significant, p = 0.000 (Table 4).

DISCUSSION

In our study, a high incidence ratio of NTDs was
observed, this is because of low education rate,
lack of awareness and low socioeconomic status.
Another major cause of high percentage in our
study is the referral of patients from all peripheral
areas in tertiary health care center. A study was
conducted by Nicholas et al'" in 1998 and
reported that folic acid deficiency is the leading
cause of NTDs in patients that can be overcome
by using folic acid supplements and fortified
grains.

Rajab et al' conducted a study on Omani
population and concluded that like other factor
high temperature environment is also a factor of
NTDs that is the reason of the high incidence
ratio of NTDs in Oman. Another leading cause of
NTDs is a family history of NTDs that can be
prevented by marrying out of close relationships.
A similar study was conducted by Rasmussen
et al” and reported in his study that female who
themselves have NTD or have had a child with
NTD must use folic acid supplements with a dose
of 5 mg per day to avoid NTDs. It is also
necessary to change food plan and shift on
highest percentage of folic acid food from the
start of pregnancy.

Michie et al™ completed a study in 1998 and
reported that socioeconomic status is a cause of
NTDs. In his study he observed Pakistani and
Indian women belong to low socioeconomic
status and compared with the general population.
Another study was conducted by Khattak et al'
and observed that along with folic acid deficiency
advance maternal age is also a contributing factor
of NTDs. Early age marriage and good nutrition
are key factors to reduce the chances of NTDs.
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Algahtany M'™ conducted another study on
this topic in Saudi Arabia and concluded that
male babies are at high risk of NTDs as compared
to female babies. So, women bearing male baby
should be taking strong preventive measures to
avoid NTDs. A significant reduction in the
proportion of NTDs was observed within 3-4
years. In a study by Asindi et al'” male dominance
was not observed and concluded that there was
no gender base difference regarding NTDs in
babies.

In our study, we also compared the diagnostic
methods of spina bifida and found
ultrasonography is the better diagnostic method.
Similarly Chan et al'® observed in his study that
the sensitivity of ultrasonography (anomaly scan)
is much higher than serum AFP screening.
Sensitivity of ultrasound is 86% and of serum AFP
72%. In another study by Simpson et al®
indicated that serum AFP is expensive diagnostic
measurement and available in all over the
country, but ultrasonography is easily available
and less costly diagnostic method.

Effect of drugs was also observed on NTDs
and complications of NTDs on maternal life.
Rothenberg et al® completed a study on
observation of use of antiepileptic drugs and
incidence of NTDs. Use of sodium valproate and
carbamazepine enhance the risk of spina bifida
1.5% as compared to non-epileptic women.
Furthermore, placental abruption, rupture uterus
and hysterectomy due to obstructed labor are
common complications of NTDs.

Limitations

The limitation of this present study is that having
been conducted in tertiary care teaching hospital,
it doesn't represent the true incidence of NTDs at
the community level. Detailed demographic study
of the mothers’, who have given birth to fetuses
with NTDs analyzed in this study, has not been
attempted. Being a retrospective study the folic
acid status of women and the data regarding
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whether they took prenatal or perinatal folic acid
supplementation could not be presented. The
limitation of this present study is that having
been conducted in tertiary care teaching hospital,
it doesn't represent the true incidence of NTDs at
the community level. Detailed demographic study
of the mothers’, who have given birth to fetuses
with NTDs analyzed in this study, has not been
attempted. Being a retrospective study the folic
acid status of women and the data regarding
whether they took prenatal or perinatal folic acid
supplementation could not be presented. The
limitation of this present study is that having
been conducted in tertiary care teaching hospital,
it doesn't represent the true incidence of NTDs at
the community level.

Recommendations
Advanced maternal age, cousin marriage,
malnutrition  and lack of folic acid

supplementation during pregnancy are the main
contributing factors of NTDs. Community based
awareness of these factors and counseling of
patients recommended. Addition to this in
remote areas of DG Khan there is a tribal family
system; the early childhood marriages in such
tribal system are also a factor, as mothers they are
underage and are malnourished also.

CONCLUSION

Results of our study reveal that:

1. Neural tube defects are common in tertiary
care centers its incidence was 2% observed.

2. Increased incidence of NTDs was observed in
babies who delivered by folic acid deficit
mothers.

3. Early childhood marriages in rural areas and
cousin marriages are the main contributing
factors.
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