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ABSTRACT

Introduction: Acrania is a lethal congenital
malformation characterized by partial or complete
absence of flat bones in the cranial vault. In acrania,
cerebral hemispheres develop completely and they are
abnormal.

Case Report: This paper shares a case of fetal acrania
in a multiparous woman. Herein, differential diagnosis
of fetal cranial abnormalities and their presentations
are discussed in the view of the literature.

Conclusion: In acrania, prognosis is extremely poor
with documented mortality almost 100%. So, an early
identification is crucial for the patient counseling and
making timely decision about the pregnancy.
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INTRODUCTION

Acrania is a congenital malformation with a reported
incidence of 1 per 20,000 deliveries [1]. Acrania
characterized by partial or complete absence of flat bones
in the cranial vault. Even though, cerebral hemispheres
develop completely they are abnormal [2]. Acrania occurs
as aresult of an ectodermal and mesodermal development
aberration after neural tube closure [3]. For the diagnosis
of the acrania there should be perfectly normal facial
bones, a normal vertebral column without fetal skull,
and the volume of brain tissue should be equivalent to
at least one-third of gestational age matched brain size.
Acrania is uniformly lethal entity with limited treatment.
However, early detection is extremely important as it
allows the clinicians and families to make an appropriate
decision about the pregnancy.

CASE REPORT

A 34-year-old non-diabetic, multiparous woman
(G4 P3 C3) was referred for an obstetric ultrasound
scan at 14 weeks of gestation. All of whose children are
healthy. She had unremarkable medical and obstetric
history. The parents were non-consanguineous, and
there was no significant family history of congenital
anomalies. On, ultrasound scan she was found to have
an anencephalic fetus with a soft tissue mass resemble
to brain tissue attached to the cranial end of the
fetus (Figure 1). She had negative serology testing for
toxoplasma and cytomegalovirus, and she was immune
to rubella. Following initial counseling she was given
routine antenatal care. At 22 weeks of gestation, she had
detailed fetal ultrasonography for further evaluation of
the fetal anomalies. There was a single live fetus with a
complete, well-formed brain including lateral ventricles,
sulci, interhemispheric fissure, and brain convolutions.
But there was no cranium and the brain was covered with
a thin membrane. The brain had normal vascular pattern
with the normal circle of Willis on color Doppler scan.
Pulsed Doppler waves were also appeared normal. Both
orbits were equal in size, shape, and they were placed
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symmetrically. Fetal nose, nasolabial folds, and other
facial structures were recognized and showed symmetry.
The cervical, thoracic, lumbar spine, sacrum appeared
normal, and had morphologically normal spinal canal.
No obvious masses were seen attached to or arising from
the spine. The long bones were appeared normal and
femur length was compatible with the period of gestation.
The four chamber view of the heart, liver, stomach, and
bowels appeared normal and there were no ventral body
wall defects. Genito-urinary structures appeared normal.
Fetal kidneys were normal position, size, shape, and
contour with normal pelvicalyceal system. There was
well-distended bladder and a female external genitalia.
No other gross abnormalities were detected. There was
normal amount of liquor with amniotic fluid index of
13 c¢cm. The placenta was in posterior-fundal location
with normal thickness. Umbilical cord appeared normal
and had good umbilical Doppler activity. The obstetrics
ultrasound scan features were same as at 34 weeks
of gestation (Figure 2). The fetal magnetic resonance
imaging also confirmed the diagnosis if fetal acrania
(Figures 3 and 4). Parents were counseled regarding the
condition and the poor prognosis of the baby.

A fully mature baby weighing 2.8 kg was delivered by
an emergency lower segment caesarian section due to the
transverse lie at the labor at 36 weeks of gestation. The
baby cried at birth and did not need initial resuscitation.
The Apgar score of the baby was 7 and 9 in 1st and 5th
minute, respectively. The baby’s brain was displaced
posteriorly due to the absence of supporting flat cranial
bones (Figure 5). Cranial flat bones were missing from 2
to 3 cm above the ears all around except in the frontal area
where it extended upwards in the midline. There were no
temporal, parietal, and occipital bones in the fetal skull.
The brain was covered by a thin membrane. The well-
formed cerebral hemispheres were there. By palpation
confirmed the absence of bony calvaria. The oral cavity
was appeared normal. The extremities and spine were

Figure 1: Fetal acrania, gray-scale ultrasound scan of the fetal
brain (35 Hz probe) in axial plane, gestational age 14 weeks. No
skull around the brain (arrow), arrow head indicates amniotic
fluid around the brain.
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normal. Systemic examination was unremarkable. Facial
structure and external appearance of rest of the body
structures were appeared completely normal. The baby
had well-coordinated body movements. On admission, the
baby had blue peripheries on room air. Baby’s respiration
was irregular but, there was no significant cardiac
murmur to suggest cardiovascular involvement. The baby
was admitted to the neonatal intensive care unit following
delivery with a plan of conservative management. The
baby developed sudden cardiorespiratory arrest a few
hours later and expired. A pathological postmortem was
not done as parents did not consent.

e e
Figure 2: Fetal acrania, gray-scale ultrasound scan of the fetal
brain (35 Hz probe) in axial plane, gestational age 34 weeks,
no skull around the brain (arrow), asterisk head indicates inter-
hemispheric fissure.

Figure 3: Fetal acrania, fetal MRI in axial plane, gestational
age 34 weeks, no skull around the brain, cerebral hemispheres
(arrows), asterisk indicates inter-hemispheric fissure.
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Figure 4: Fetal acrania, fetal MRI in sagittal plane, gestational
age 34 weeks, no skull around the brain, cerebral hemisphere
(arrow), asterisk indicates the cerebellum. Arrow head indicates
the fetal face.

Figure 5: Acrania, demonstrating the absence of cranium with
well-developed brain protruding outside the skull base. Arrow
indicates fetal brain and arrow head indicates fetal face.

DISCUSSION

There is no exact mechanism that causes acrania.
Like most of the developmental malformations it is
hypothesized that there are multiple origins for acrania.
Mutations in the hedgehog acyltranferase gene, that
disturb production of extracellular kinases, fibroblast
growth factors, and bone morphogenic proteins, may
responsible for the deformed cranio-fascial patterning
[4]. Amniotic band syndrome is another postulated
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mechanism that cause fetal acrania [5]. An ectodermal
and mesenchymal developmental aberration after the
neural tube closure is the main suggested pathology for
acrania. There for acrania is considered to be a post-
neutralization defect. Mesenchyme is the cell layer that
eventually formed the cartilage and bone. When the
migration of mesenchyme under the ectoderm does
not occur, the skull will not be able to form. The exact
cause for the failure of mesenchymal migration is not
well understood [3]. The cerebral tissues fail to form
two hemisphere, but brainstem, cerebellum, and cranial
nerves are normal in fetus with acrania.

The term “acrania” is sometimes confused with
encephalocele, anencephaly, and acalvaria. In
encephalocele, cranial vault is always detected and part
of brain parenchyma protrudes to the outside. While in
anencephaly cerebral tissues are completely absent. In
meroacrania basis cranii bones (foramen magnum, clivus,
and occipital bone) are normal, but other cranial bones
are not developed [1]. Acalvaria is the closest differential
diagnoses and they have been used synonymously in the
medical literature. Compare to the acrania in acalvaria
cranial contents is completely covered by the scalp,
whereas, in Acrania, brain is exposed to the exterior
[6]. Furthermore, acalvaria could be consistent with
life, while acrania is essentially lethal. Several authors
descried an observation called “Acrania—Anencephaly
sequence” using sonographic findings of the fetal skull in
early pregnancy [7]. According to this, unprotected brain
tissues of the acranial fetus undergo destruction due to
chemical and mechanical trauma, leading to complete
disappearance of the brain tissues at the 14 weeks of
gestation, and form an anencephalic fetus. An acrania
can be diagnosed as early as 11th week of gestation. Due
to the presence of an acrania-anencephaly sequence, the
diagnosis of acrania should be made cautiously in the
first trimester.

Absence of the skull bones and the presence of brain
tissues needed to be there in order to make ultrasound
scan diagnosis acrania. The axial and the coronal are the
recommended planes should use during the diagnosis of
acrania. If mid-sagittal view is obtained defaulted cranial
ossification may not be noted as lateral aspect of the
frontal bones and lower parietal bones are normal [8].
Fetal magnetic resonance imaging and three-dimensional
ultrasound scans further elaborate the diagnosis of fetal
acrania.

Severe osteogenesis imperfecta and hypophosphatasia
also cause poor mineralization of the cranium and
produce ultrasound scan features similar to the acrania
[9]. So, differentiation is possible following postnatal
examination only. Micropolygyria, fascial clefts, and
cardiac abnormalities and orbital floor deformities
also reported in association with acrania. Even though
genetic origin not fully detected, and recurrences rates
are extremely low genetic counseling can be offered
[10].
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CONCLUSION

In acrania, prognosis is extremely poor with
documented mortality almost 100%. So, an early
identification is crucial for the patient counseling and
making timely decision about the pregnancy.
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