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ABSTRACT

Background: Anencephaly is the most common type of Neural Tube Defect (NTD). Babies born with
anencephaly usually die within hours or a few days after birth. The prevalence of anencephaly cases reaches
5.1 per 10,000 births in the world. There is no therapy for patients with anencephaly, but this condition can
be detected early by ultrasonography. Case: 17-year-old girl with abdominal complaints that are getting
bigger. She has pregnant and the fetus had suspected anencephaly. The patient's vital signs were good and
laboratory examination showed a slight increase in leukocytes, proteinuria, and leukocyturia. The
ultrasound examination results gestational age was 29/30 weeks, and the radiological examination by a
radiologist expert had similar results. The baby girl was born with a weight of 1,568 grams and an Apgar
score of 2-3. On examination, prominent brain tissue was visible. The baby was treated for three days at
Trenggalek General Hospital and survived for four days. Conclusion: The aetiology and pathophysiology of
anencephaly are still unclear, but risk factors such as environmental, genetic, maternal and fetal conditions
encourage this condition. Detection of NTDs can be done early in pregnancy using ultrasound. Early
prevention must be carried out, such as regular consumption of folic acid to prevent the occurrence of NTDs.
In this case, the occurrence of NTDs is thought to be due to the condition of the mother who is too young,
socioeconomic factors, low consumption of folic acid and lack of knowledge and information about the
importance of prevention in NTD cases.
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INTRODUCTION

Anencephaly is a disorder of the central nervous system
and the most common abnormality in Neural Tube Defect
(NTD) cases. Anencephaly is described as the total or
partial absence of the calvaria and brain tissue but still has
the structures of the brainstem, cerebellum, and
diencephalon [1]. Neural defects are generally
distinguished by the failure of the neural tube to close
during the early stages of embryonic development [2].
Babies born with anencephaly usually die within hours or
a few days after birth [3].

Several studies have reported various risks associated
with anencephaly, including socioeconomic status,
education level of the prospective mother, age, occupation,
smoking, alcohol, history of previous births, infections
during early pregnancy, diabetes, obesity, consumption of
caffeine and drugs during early pregnancy [4]. If an
abnormality is found during a routine examination,
pregnant women are advised to go to an advanced health
facility to detect abnormalities and further treatment [5].

Until now, there is no therapy for patients with
anencephaly, but this condition can be detected by early
ultrasonography (USG) [2].

CASE REPORT

A 17-year-old teenager was brought by her mother to a
general practitioner with complaints that her child's
stomach had been getting bigger for two weeks.
Furthermore, the doctor conducted a limited essential
ultrasound examination and found suspicion of
anencephaly in the fetus. The doctor took the patient to the
nearest obstetrics and gynaecology practice and confirmed
it as anencephaly. The patient was referred to the Primary
Health Care to get a referral to the Hospital. At the obstetric
polyclinic, the patient had no complaints and did not know
the first day of the last menstrual period (LMP). The
patient is a grade 2 senior high school student and during
pregnancy tends to cover up her pregnancy because she is
not married. During pregnancy, the patient never checked
her pregnancy and did not take additional vitamins such as
iron, calcium and folic acid. The patient denied taking
certain drugs during pregnancy and found no history of
chronic disease or surgery.

Available Online at www.ijscia.com | Volume 4 | Issue 5| Sep - Oct 2023 -

¢


http://www.ijscia.com/
mailto:herwantoeko@gmail.com
www.ijscia.com

International Journal of Scientific Advances

ISCSOER APOYS MIOETIS0)

ISSN: 2708-7972

JSCSOED AP97% MID&TIS 0D

Mg
M A

P R

Range 12289-16
~—] 344/344 29

FIGURE 1: Ultrasound results showed anencephaly.

The general condition and vital signs were good; physical
examination revealed an enlarged abdomen with a Uterine
Fundal Height of about 19 cm. Laboratory examination
revealed slightly increased leukocytes, proteinuria and
leukocyturia. Furthermore, a gynaecological obstetrician
specialist carried out an ultrasound examination, obtained
a gestational age of around 29/30 weeks with suspected
anencephaly and an ultrasound confirmation by a
radiologist obtained similar results.

The patient was admitted to the delivery room for vaginal
labor. In termination of pregnancy, an action is required
in the form of a buccal induction of 100 mg of misoprostol
which is carried out for two days. The baby was delivered
vaginally after the eighth misoprostol induction; the baby
girl weighs 1,568 grams with an Apgar score of 2-3. On
examination, there was an abnormality of the skull, and
protruding brain tissue was seen. The baby was treated
for three days at Trenggalek General Hospital and then
allowed to go home. The baby survived for four days and
then died. Meanwhile, the baby's mother was treated for
two days in the hospital after giving birth and was
allowed to go home because her condition was stable.

FIGURE 2: The shell does not cover the brain tissue.
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DISCUSSION

NTD is one of the most common inherited disorders in
humans. This disorder is formed during embryonic
development and affects the quality of life from birth. The
presentation of NTD varies wildly, depending on the
localization of the lesion. NTDs are divided into Open
NTDs, such as craniorachischisis, anencephaly and
myelomeningocele, while Close NTDs, such as
malformations of fat, bone or membranes in the spine.
Anencephaly is a defect that only affects the skull part of
the Neural Tube so that the child's brain tissue is visible
but is not covered by the calvarium bone [6].

The prevalence of anencephaly cases reaches 5.1 per
10,000 births in the world. The Australian continent has
the highest anencephaly rate, 8.6 per 10,000 live births.
The Asian continent is in second place with the African
continent, reaching 6.5 per 10,000 live births, while the
lowest population is the Americas reaching 4.3 per 10,000
live births [3]. Each country has a different prevalence
regarding the incidence of anencephaly [1]. Research
conducted by Kondo et al. in 2019 in Japan evaluated the
incidence of Open NTD. It stated that the incidence of
anencephaly from 2000 to 2015 experienced a decrease in
prevalence each year, with an average incidence rate of
only 0.4 per 10,000 live births [7]. Another study belonging
to Gong et al. in 2017 stated that the prevalence rate of
Anencephaly in China from 2006 - 2015 reached 4.92 per
10,000 live births [8]. The prevalence of anencephaly is
high in India; research belonging to Praktja Bhide et al. in
2018 stated that the incidence of anencephaly could reach
21.10 per 10,000 live births from 25 hospitals in India [9].
In Indonesia, no data shows the overall prevalence of
anencephaly.

Although the aetiology and pathophysiology of
anencephaly are still unclear, several risk factors, such as
environmental, genetic, maternal and fetal conditions, can
cause anencephaly [1]. One of the most critical factors in
the pathogenesis of anencephaly is environmental factors
such as folic acid deficiency. Anencephaly fetuses described
in vivo studies with mice lacking monofunctional
mitochondrial ~ 10-formyl-tetrahydrofolate  synthetase
(Mthfd1l) exhibit delayed neural tube closure as well as
dysfunctional folate receptor 1 (Folrl/folate binding
protein 1/folate receptor a) which causes the appearance
of clinically severe NTD in a trial population. This
deficiency condition can be prevented by administering
folic acid because folic acid acts as an essential regulator of
neural tube morphogenesis. In addition to its role as a
vitamin for DNA synthesis, folic acid has a metabolism that
allows the biosynthesis of nucleic acids and the
proliferation and growth of body cells [10].

Several sources stated that genetic factors play a role in
anencephaly's occurrence, such as the
Methylenetetrahydrofolate reductase (MTHFR) gene
involved in folic acid metabolism. The enzymatic activity of
this gene can be reduced if there are two polymorphisms,
namely 677C-T and 1298A-C, which cause enzyme
thermolability and decrease in enzymatic activity so that
the risk of neural tube defects is 2-4 times higher [1]. Other
sources say that the paired box 3 (Pax3) gene mutation
also contributes to NTD. The Pax3 gene is known to be
responsible for neurulation, which is the process of
forming the neural tube that becomes the future of the
nervous system [11]. In addition, other factors play a role in
this, namely maternal and fetal factors. Maternal factors can
contribute to events such as diabetes, hyperinsulinemia and
a body mass index (BMI) of 30 kg/m2 or higher. On the
other hand, a weight loss diet in the early stages of
pregnancy and before pregnancy can increase the risk of
NTD due to low intake of nutrients, including folic acid.

The fetal factor that influences it is the female sex, which
until now is still unknown how the mechanism works [11].

A low prevalence of NTD is reported in most developed
countries and increases in developing countries. This
condition, among others, is caused by low fortification of
folic acid; poor health and nutritional adequacy of a
person, especially during pregnancy; lack of information,
mentality and costs related to planned pregnancies; and
the lack of preconception care services for expectant
mothers [12]. In addition to this, welfare factors also play
arole which can be seen in developing countries where the
majority of the population is middle to lower income and
at risk of potential predisposing factors such as infection,
low socioeconomic status and education, minimal
environmental protection and low access to health
services [13]. This was proven in a study by Gashaw et al.
in Ethiopia in 2021 which concluded that annual family
income of less than 24000 ETB (Birr Ethiopia) was
associated with an increased prevalence of NTD [13].
Another study belonging to Abel et al. in 2018 also stated
that a family's annual cash income of less than USD 1,300,
USD1,300-USD 1,800, and USD 1,801-2,700 increases risk
factors compared to income higher than USD 2,700 [14].

Maternal age affects the incidence of NTD, one of which is
anencephaly. Saleem et al.'s research published in 2010
stated that maternal age < 30 years had an NTD rate of
71.4%, while maternal age > 30 years only reached 28.4%
[15]. A report conducted by Eurocat (European Surveillance
of Congenital Anomalies) in 2010, which collected NTD
cases in 2000-2008 in Europe, stated that maternal age <25
years increased the risk of NTD events compared to ages 25-
29. Maternal ages 30-34 years can reduce the incidence of
NTD compared to ages 25-29 [16]. Another study by
Emanuele etal. in Brazil in 2015 described that maternal age
<20 years had an incidence of anencephaly reaching 37.9%,
while maternal age > 35 years reached 10.3% [17]. Unlike
the results of these three studies, Bourouba et al. explained
that maternal age between 25-35 years has the highest NTD
rate, reaching 52%, so it can be concluded that maternal age
has no relationship with the incidence of NTD [18].

Anencephaly is caused by congenital inhibition of
mesenchymal migration in the fourth week of gestation
which results in underdevelopment of the calvarium and
abnormalities of the cortical structures. There is a need for
an ultrasound examination as the main and simple
diagnostic tool that helps assess structural abnormalities
in the fetus, such as anencephaly so that early recognition
of this diagnosis allows early decision-making, such as
counseling regarding anencephaly conditions and risk
options for termination of pregnancy if desired and
available [19].

CONCLUSION

Anencephaly is a disorder of the central nervous system and
the most common disorder in NTD cases. The aetiology and
pathophysiology of anencephaly are still unclear, but risk
factors such as environmental, genetic, maternal and fetal
conditions encourage this condition. Detection of NTDs can
be done early in pregnancy using ultrasound pregnancy
screening performed by doctors and can be easily accessed
by all patients. Early prevention must also be carried out,
such as regular consumption of folic acid because it plays an
essential role in the development and growth of the fetus
and has been proven to prevent the occurrence of NTDs. In
this case, the occurrence of NTDs is thought to be due to the
condition of the mother who is too young, socioeconomic
factors, low consumption of folic acid and lack of knowledge
and information about the importance of prevention in NTD
cases.
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