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Abstract

Neural Tube Defects (NTDs) are birth defects caused by failure
of the neural tube to close completely, resulting in incomplete
formation of the brain or spinal. The two most common types of
NTDs are anencephaly and spina bifida.

Anencephaly or cranium bifida also referred as acrania is a
characterized by absence of the conception of the skull, scalp
and the brain. This defect can be diagnosed during antenatal
period during ultrasound morphological routine test. In our
case, it's an unattended twin pregnancy in a multiparous
patient who came for a usual ultrasound morphological test.
The sonographic scan finds out an uncompleted cranial neural
tube with a totally absent brain and skull, type anencephaly.
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Introduction

Anencephaly is a neural tube defect with an estimated prevalence
around 3 per 10,000 births, depending on different geographic regions,
ethnic groups, and environmental exposures [1]. It is defined as a
complete or a partial agenesis of the cranium. In fact, the cerebrum,
cerebellum, and basal ganglia are absent but the brainstem remains.
The bony structures of skull are absent and basal bones of the face and
facial features are preserved [2].

This affection is not compatible with survival after birth and
sonography is an excellent exam to diagnosing it in fetal period during
the first and second trimesters of pregnancy at 100% [3].

Case Presentation

A 45-year-old woman with no coexisting diseases, who gave birth
to 4 children by vaginal delivery without complications. She reports
no previous malformations.

She has no consanguineous marriages and uses no contraception.
Also, the interrogation did not reveal any drug addiction, active
smoking or alcoholism.

The patient was referred to our department for fetal morphology
ultrasound as part of a routine prenatal check-up, as the date of her last
menstrual period was unclear. Ultrasound scan revealed a dichorionic
diamniotic twin pregnancy, with normal placental insertion.

The large cistern was measured at 6 mm, showing sufficient
amniotic fluid. The cord insertion was correct, with 2 arteries and one
vein. Biometric measurements of the first fetus (GA) enabled us to
estimate the gestation of the pregnancy at 21 weeks (Figure 1). It
showed harmonious development and satisfactory growth compatible
with term. Organ evaluation of the first male fetus showed satisfactory
development and normal cardiac activity measured at 131 bmps. No
abnormalities or malformations were observed.

Figure 1: Sonogram of the first fetus (GA) showing its normal
mensuration of the femur (A); the cranial perimeter (B) and the
abdominal perimeter (C).

The second fetus (GB) showed growth retardation compared to the
first one. The body and four members were found. There was no
abdominal wall defect. However, the head presented an unusual
irregular head morphology. The coronal image shows no ossified
calvarium, no front bone also the cerebral and cerebellar hemispheres
weren’t visualized beyond the area of the forehead. The sagittal plane
of the face shows the remain of the brainstem floating with moderate
echogenicity, limiting the top of the head which is directly covered
with skin. This aspect is called “area cerebrovasculosa”.

In contrast with the brain agenesis, the facial structures were
respected. The normal appearing orbits with the minimal skull volume
reveals protruded eyeballs reminding “the bulging eyes” aspect. No
spinal cord malformations were associated. Femur diaphysis length
was 25 mm and abdominal circumference 180 mm, compatible with a
sonographic estimate of 18 menstrual weeks. The amniotic fluid
volume was increased. Pathologically, this fetus showed features
typical of anencephaly with no rachischisis in a dichorionic pregnancy
(Figure 2).
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Figure 2: Ultrasound scans showing the second anencephalic fetus
(GB) with excessive amniotic fluid. (D) Sagittal plan showing the
facial structures the arrows are pointing the nose and the eyes. (E and
G) Coronal plans showing prominent eyes in front of the “area
cerebrovasculosa” with hydramnios. (F) Showing a short femur of the
(GB) comparing to (GA).

Results and Discussion

Anencephaly is the most common neural tube defects spectrum that
are detectable at 100% prenatally during second and third trimester
[4]. Tt can be detected around the 11t week of pregnancy but
confirmed after the 16™ week. Sonographic scan is largely satisfying
to confirm anencephaly and no need to investigate more unlike other
neural defects or cerebral malformations which are best characterized
by MRI. Also, amniocentesis is recommended in order to detect
chromosomic and genetic abnormalities which can be avoided in
ulterior pregnancies.

This defect happens during the third to fourth weeks of
development, leading wusually to neonatal death [5]. It is a
multifactorial pattern of transmission, with interaction of multiple
genes such as Methylenetetrahydrofolate Reductase (MTHFR) that
seems to be associated with the risk of NTDs, chromosomal
abnormality or environmental factors such as Folate antimetabolites,
maternal diabetes specially type 1, obesity and hyperthermia.

It also can be related to defects or disruption of the amniotic
membrane associated with complex protein gene called VANGL1 [6].

Acrania is a serious developmental defect of the central nervous
system in which the structures derived from the forebrain and skull are
grossly malformed. There is no ossification of the calvarium.
Sonography scan shows that the forebrain and the cerebellum are
absent and replaced by rudimentary mass of connective and vascular
tissue (including choroid plexus) with floating neural elements called
angiomatous stroma or the area cerebrovasculosa corresponding to the
brainstem which is less severely involved. Diencephalon can be
affected to various degrees.

The facial bones and skull base above are nearly normal [7]. The
eyes and orbital plates are preserved and appear prominent on
sonograms drawing an “eyes frog” image called bulging eyes [8].
Furthermore, hydramnios occurs frequently in anencephaly pregnancy
because of the absence of the hypothalamic hypophyseal pathway
which controls the fluid and electrolytic balance and exchange. Also,

a Belgian study gathered all published anterior studies and case
reports between January 1987 and January 2007 and found that
anencephaly’s incidence is higher in monochorionic twins than in
dichorionic twins [9].

Folic acid has been shown to be an efficacious preventive agent and
reduce anencephaly’s incidence event. Its’ supplementation during
future pregnancies is recommended mainly with multiparity mother.
The U.S. Public Health Service recommends that women capable of
becoming pregnant consume 400 pg of folic acid per day for NTD
prevention [10,11].

Conclusion

Anencephaly is a fatal malformation incompatible with life due to
cranial neural tube defect. It can be associated or not with spina bifida
which both are most common NTDs. Sonography is the best
investigation to diagnose it and confirm it at the second trimester. It is
less frequent in dichorionic twin pregnancy and may be complicated
by hydramnios implicating a continuous control. Actually, it’s a
multifactorial malformation which can be prevented by the
supplementation of folic acid during pregnancy.
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