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ARTICLE INTFO ABSTRACT

Article history: This case report discusses a compelling case involving acrania, exencephaly, and spinal
Received 23 September 2024 myeloschisis in a 22-year-old pregnant woman from rural Nepal. The delayed diagnosis due
Revised 27 October 2024 to limited healthcare access underscores the importance of early prenatal care and screen-
Accepted 28 October 2024 ing. The case sheds light on the complexity of congenital anomalies and their implications.

Acrania with exencephaly is a severe cranial neural tube defect that results from the failure
of neural tube closure during embryogenesis. Exencephaly on the other hand is the absence

Keywords: of the cranial vault with exposed brain tissue. The study emphasizes the significance of
Acrania maternal nutrition, folic acid supplementation, and genetic risk assessment in preventing
Exencephaly such conditions. This report contributes to raising awareness and improving management
Myeloschisis strategies for intricate congenital abnormalities, ultimately enhancing maternal and fetal
Prenatal care well-being

Folic acid supplementation © 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

embryogenesis. The incidence rate of NTD is 1 in every 1000
live births [1]. Exencephaly is characterized by the absence of
the cranial vault with exposed brain tissue, while anencephaly
Acrania with exencephaly is a severe cranial neural tube de- refers to the absence of the brain, skull, and scalp. These con-
fect that results from the failure of neural tube closure during ditions are part of a spectrum of cranial defects, including
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acrania and encephalocele. The global burden of disease as-
sociated with neural tube defects varies, with Southeast Asia
having the highest prevalence rate. These birth defects can
vary in severity and pose significant risks of mortality and
morbidity [2].

While acrania is not typically detectable on ultrasound un-
til around 12 weeks of gestation when the fetal cranial vault
begins to ossify, serial ultrasound scans have demonstrated
a progression from exencephaly to anencephaly [3]. Exen-
cephaly is associated with various system anomalies, such as
the rachischisis of the whole or part of the spine due to defec-
tive induction by the notochord [4].

This article aims to present a rare case of acrania with ex-
encephaly and spinal myeloschisis and discuss the clinical
significance, management, and prevention of such congenital
anomalies.

Case presentation

A 22-year-old woman from a rural area in Nepal visited the Gy-
necology outpatient department of a tertiary care center, pre-
senting with a 6-month absence of menstrual periods, lower
abdominal pain, and reduced fetal movement for the past
week. She had not been taking any iron or calcium supple-
ments. The pregnancy was confirmed through a urine preg-
nancy test at home, 2 months after the onset of amenor-
rhea. This was her first pregnancy, and due to concerns about
reduced fetal movement, she was advised to seek medical
attention. Subsequently, she was referred to our institution.
She had not undergone any previous antenatal checkups, and
there was no family history of hereditary diseases, congen-
ital abnormalities, or pregnancy complications. She did not
smoke, consume alcohol, and followed a vegetarian diet. She
incorporates dairy products, fruits, and green leafy vegetables
into her diet, but she refrains from consuming any meat prod-
ucts or eggs. There was no prior diagnosis of chronic illnesses
such as hypertension, diabetes mellitus, or thyroid disorder.

Upon examination, the patient was alert and oriented to
time, place, and person. Her pulse rate was 62 beats per
minute, and her blood pressure was 110/80 mmHg. The mea-
surement of her fundal height corresponded to 24 weeks of
gestation with a cephalic presentation. She experienced ab-
dominal pain along with moderate contractions, but fetal
heart sounds could not be detected. A vaginal examination re-
vealed a mildly dilated external-os measuring 3 cm, minimal
show, and intact membranes. An ultrasound examination was
performed, which revealed the absence of the cranial vault
above the orbits. The brain tissue was covered by a membrane
and was observed to be herniated posteriorly, floating in the
amniotic fluid (Fig. 1). There was no cardiac activity, and the
color and spectral Doppler study of the middle cerebral artery
showed no blood flow.

All laboratory investigations, including beta-human chori-
onic gonadotropin (8 -HCG), yielded normal results. Following
the induction of labor using vaginal misoprostol, a stillborn
female fetus weighing approximately 850 grams was deliv-
ered. Placenta was normal weighing about 400gm. The APGAR
scores at 1 and 5 minutes were zero. The abortus exhibited

Fig. 1 - Axial grayscale ultrasound image showing the
herniated brain tissue (indicated by the green arrow)
through the calvarial defect covered with membranes
(indicated by the white arrow).

the absence of the cranial vault with herniation of brain tissue
(covered by a membrane) posteriorly. Additionally, a large de-
fect involving the skin and vertebrae at the level of the lumbar
spine was observed (Figs. 2A and B), which was not identified
during the ultrasound examination. The defect in the lumbar
spine measured about 1.9 x 1.3 cm. The umbilical cord dis-
played 2 arteries and 1 vein. An autopsy examination of the
fetus was not performed due to the patient’s refusal to grant
permission. Consequently, a diagnosis of acrania with exen-
cephaly and spinal myeloschisis was made, which carried a
poor prognosis for the fetus.

After delivery, the patient received intravenous adminis-
tration of Oxytocin 10 units, ceftriaxone 1 gram, and metron-
idazole 500 milligrams. The patient received a suggestion
to consult with an obstetrician if she intended to conceive
soon. Additionally, she was guided by preconception care, en-
compassing aspects such as physical recuperation, emotional
welfare, contraception, nutritional intake, supplements, and
health evaluations. She was discharged from the hospital a
day after admission with directives for consistent follow-up
appointments. At her subsequent visit a month later, she com-
municated her well-being and progress. She underwent coun-
seling concerning the incorporation of folic acid through di-
etary supplementation and was swiftly initiated on a folate
regimen.

Discussions

Neural tube defects are the most common congenital
anomalies of the central nervous system, resulting from
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Fig. 2 - (A) Gross specimen of an aborted fetus showing the herniated brain tissue with the absence of the calvarium and a
defect in the lumbar spine region (indicated by the white arrow). (B) Gross specimen of an aborted fetus showing the
herniating brain parenchyma covered by membrane (indicated by the white arrow) as well as a defect in the lumbar spinal

region.

the incomplete closure of the neural tube during embry-
onic development [5]. Exencephaly is a rare malformation
characterized by the absence of the skull or scalp, with the
brain tissue protruding outside into the amniotic cavity.
Over time, the herniated brain tissue degenerates, leading
to anencephaly [3]. Exencephaly is often associated with
other structural abnormalities and carries a poor prognosis,
primarily affecting females [6]. In this specific study, a female
patient presented with exencephaly, accompanied by spinal
myeloschisis in the lumbar region. Ultrasound is a valuable
tool for detecting congenital defects and fetal deformities,
allowing for early identification of conditions such as acrania
[7]. Acrania is a rare congenital anomaly that is characterized
by a partial or complete absence of the cranium. It starts
with the closure of the anterior neuropore after 4th week of
gestation, leading to no development of the calvarial bones of
the skull, related underlying musculature, and dura mater [8].

Genetic risk factors for the development of neural tube de-
fects include maternal folic acid deficiency and gene alter-
ations related to folic acid metabolism. Environmental factors
such as age, periconceptional infection, recreational drug use,
caffeine, smoking, and alcohol influence the genesis of NTDs.
Poor maternal nutrition, micronutrients like vitamin B6, B12,
and minerals like zinc are important for proper development
of the neural tube [9]. Due to her low education and limited
access to healthcare, she sought medical attention late. Ad-
ditionally, she had not taken folic acid either before or after
conception.

The raised level of alpha-fetoprotein (AFP) in the amniotic
fluid or serum is a nonspecific reliable indicator of open
neural tube defects before 26 weeks [10]. Although she did not

undergo it, combining the measurement of AFP levels with
an ultrasound anomaly scan assists in the early identification
process.

The rare association of acrania with exencephaly and
myeloschisis in our study highlights its utmost importance.
Given its noncurable nature and poor prognosis, early man-
agement plays a crucial role in dealing with the condition.
Folate supplementation, along with early diagnosis through
ultrasound and AFP testing becomes of pivotal value in
preventing and managing the condition effectively.

Conclusion

This case report presents a rare occurrence of acrania with
exencephaly and myeloschisis in a young pregnant woman
from rural Nepal. The clinical and imaging findings highlight
the seriousness and intricacy of these congenital abnormali-
ties, emphasizing the significance of early detection through
ultrasound and prenatal care. The case also underscores the
importance of thorough counseling, folic acid supplementa-
tion, and evaluation of genetic risk factors to prevent neural
tube defects. Further research and greater awareness are es-
sential in improving the management and prognosis of these
uncommon congenital conditions.

Ethical approval

The study is exempt from ethical approval in our institution.
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Provenance and peer review

Not commissioned, externally peer-reviewed.

Patient consent

Written informed consent was obtained from the patient’s bi-
ological mother for publication of this case report and accom-
panying images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal on request.
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