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SUMMARY

Introduction. Acrania is a very rare lethal congenital malformation characterized by an absence of the
cranial vault with developed cerebral hemispheres. It is sometimes confused with anencephaly in which
both the forebrain and neurocranium are not developed. Although these two conditions principally differ
in their morphology and pathogenesis, acrania may be a precursor of the development of anencephaly
through the process known as Acrania-exencephaly-anencephaly sequence.

Case report. A 27-year-old woman was diagnosed to have a viable fetus with an absent skull vault and
uncovered brain directly exposed to amniotic cavity. A diagnosis of acrania was made. A medical abortion
was performed in the 14t week of pregnancy. A gross examination of the formalin-fixed fetus revealed a
complete absence of the calva and brain tissue. The cranial structures stop abruptly above the orbits and
the fetus showed a triangular face with bulging eyes. At the top of the head, a huge defect with a residual
thin covering membrane was visible. According to the gross morphology and in correlation with previous
ultrasound findings, the pathologist established the diagnosis of secondary anencephaly.

Conclusion. This paper suggests that many of the reported anencephaly cases that are diagnosed during
the second or third trimester of pregnancy might represent the end of a spectrum that initially appears as
isolated acrania. This may be the reason for much higher global incidence of anencephaly compared to
acrania.
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INTRODUCTION

Fetal acrania is a very rare congenital anoma-
ly, in which there is a partial (meroacrania) or com-
plete (holoacrania) absence of the flat skull bones
with developed, albeit abnormal brain hemispheres
identified in direct contact with amniotic fluid (1 - 4).
It is sometimes confused with another severe malfor-
mation of the neural tube - anencephaly, in which
both the forebrain and neurocranium are not devel-
oped (5 - 6). Although these two entities principally
differ in their morphology and pathogenesis, acrania
may be a precursor of the development of anen-
cephaly through the process known as acrania-
exencephaly-anencephaly sequence (AEAS). The
AEAS refers to the progression from an absent
cranial vault (acrania) showing relatively normal-
appearing exposed brain (exencephaly) detected in
the first trimester to no recognisable brain paren-
chymal tissue (secondary anencephaly) found in the
later stages of pregnancy (3, 4, 7 - 10). In the present
paper, a case of fetal acrania is described with dem-
onstration of prenatal sonographic and postmortem
pathological findings.
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CASE REPORT

A 27-year-old pregnant woman, gravida 2,
para 1, was diagnosed to have a single fetus with a
severe somatic anomaly. Her medical history re-
vealed she had given birth to a child with tetralogy
of Fallot two years before. No genetic disorder in her
family had been documented. An ultrasound scan
performed in the 13t week of her second pregnancy
showed a living fetus with a completely absent skull
vault. The brain was developed and directly exposed
to amniotic cavity (Figure 1 and 2). The facial com-
ponents of the head were identified. A diagnosis of
acrania was stated. No other apparent somatic aber-
rations were detected. Amniotic fluid volume was
adequate (normohydramnios). As the fetal anomaly
was considered incompatible with life, the mother
decided to terminate pregnancy. The abortion was
induced in the 14" week of gestation per vias
naturales and resulted in a macerated dead fetus
(crown-rump length 60 mm, weight 22 g.) of inde-
terminate gender. After the baby was born, the
placenta was delivered (weight 60 g.). Both were
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Figure 1. Grey scale ultrasound image showing the absence of the skull vault with unprotected brain, suggestive of
acrania with exencephaly (yellow arrow — brain, red arrow — face, green arrow — occiput)

Acta facultatis medicae Naissensis 2023; 40(1): 116-122 117



Case report

RAB&

55°
1 Trim./
HIH Pl 6,70

Figure 2. Another grey scale ultrasound scan showing lack of the calvarium with brain matter herniating out
(yellow arrow — brain, red arrow — face, green arrow — occiput)

Figure 3. The appearance of the triangular face with bulging eyes. The neurocranium is absent
(after fixation in formalin)
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Figure 4. A detail on the huge pathologic opening at the top of the head (after fixation in formalin)

Figure 5. Sagittal section revealed neither the calva nor the brain (after fixation in formalin)
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fixed in formalin and sent for histological investi-
gation. The hospitalisation period was uneventful,
and the patient was dischared in a good condition.

A gross examination of the formalin-fixed fe-
tus revealed a complete absence of the calva and
brain. The cranial structures stop abruptly above the
orbits and the fetus showed a triangular face with
bulging eyes (,frog-like” appearance) (Figure 3). At
the top of the head, a huge defect with a residual
thin covering membrane was visible (Figure 4). After
a sagittal incision, neither the calvarial bones nor the
brain tissue was detected (Figure 5). The spine was
macroscopically without any defect and the under-
lying skin was intact. Major visceral organs within
the thoracic and abdominal cavity were situated in
their anatomical positions. Overall microscopic
assessment of taken organs was partly limited due to
tissue autolysis, but no convincing histopathological
changes seemed to be present. According to the
gross morphology and in the correlation with previ-
ous ultrasound findings, the pathologist established
the diagnosis of secondary anencephaly. No infor-
mation was known regarding a genetic testing of
parents.

DISCUSSION

With today's ultrasound technology, it is easy
to identify almost all cases of acrania at the end of
the first trimester of pregnancy (3, 8, 10). Because
acrania is a lethal condition, the vast majority of
prenatally diagnosed cases end in a legal termination
of pregnancy for medical reasons. That is why this
entity can be encountered in pathological practice
mainly in the form of fetal abortion. The pathogen-
esis of isolated acrania is proposed to be an ab-
normal migration of the primordial mesenchymal
tissue that normally covers the cerebral hemispheres
(3, 4, 10). This leads to non-development of calvarial
bones, dura mater, and the scalp, while the brain is
covered only by a thin, amniotic membrane (10).

The main conditions that must be considered
in prenatal ultrasound differential diagnosis are
anencephaly and acalvaria. As mentioned previ-
ously, anencephaly is a type of the open neural tube
defect that results from failed closure of the cranial
end of the neural tube (rostral neuropore) during the
third to fourth week of embryogenesis (5, 6). The
affected babies lack cerebral hemispheres, me-
ninges, bones, and skin (2, 5, 6). Acalvaria, by defini-
tion, is the absence of the flat bones and dura mater

of the cranial vault, while the brain is directly cov-
ered by skin (2).

As noted above, acrania could transform into
anencephaly through the AEAS. According to this
theory, the cerebral tissue that is not protected by
meninges, cranium and skin undergoes progressive
destruction in utero due to exposure to the harmful
effect of acidic amniotic fluid (increased urea concen-
tration in the amniotic fluid) and mechanical irri-
tation (3, 4, 7 - 10). This leads to complete or almost
complete disappearance of the brain tissue from the
14th week after conception onward (7). The AEAS
theory allows understanding the much more fre-
quent occurrence of anencephaly than acrania (10).
However, the precise analyzing the AEAS harbors
several pitfalls. First of all, the study of the sonog-
raphic appearance of sequelae that occurs during the
AEAS would require a follow-up of the pregnant
women with fetal acrania. Whereas most of them
terminate the pregnancy shortly after the first diag-
nosis, direct observation of this sequence is no longer
possible. Nevertheless, certain sonographic features
are considered the warning signs for early stage of
the AEAS. They include the ,beret” sign, trans-
formation of the ,Mickey mouse” sign into the ,frog-
eye” sign, and a slightly increased echogenicity of
amnionic fluid (due to free-floating particles of
exfoliated neural tissue) (7, 10). From a prognostic
point of view, there is no fundamental difference
between acrania and anencephaly because both are
uniformly lethal. On the other hand, primary anen-
cephaly, as with neural tube defects in general,
shows a stronger genetic predisposition. The esti-
mated recurrence rate is 2 - 5% after one affected
child (6) and 13% after two affected children (5). In
comparision, there is no clear evidence for a specific
genetic contribution or increased risk of recurrence
in future pregnancies for isolated acrania (1, 2).

CONCLUSION

This paper demonstrates a unique case of the
fetus with isolated acrania established by prenatal
ultrasound that showed morphological features of
secondary anencephaly at postmortem examination.
Many of the documented anencephaly cases that are
diagnosed during the second or third trimester of
pregnancy might represent the end of a spectrum
that initially appears as isolated acrania. This may be
the reason for much higher reported incidence of
fetal anencephaly compared to acrania.

120 Acta facultatis medicae Naissensis 2023; 40(1): 116-122



Vladimir Bartos, Ol'qa Kicerikovd

References

. Bianca S, Ingegnosi C, Auditore S, et al. Prenatal
and postnatal findings of acrania. Arch Gynecol
Obstet 2005;271(3):256-8.
https://doi.org/10.1007/s00404-004-0621-2

. Li L, Cerda S, Kindelberger D, et al. Isolated
acrania in the presence of amnionic band
syndrome. A ] Med Sci 2017;10(3):100-2.
https://doi.org/10.7156/najms.2017.1003100

. Singh A, Goindi AS, Singh G. Acrania-
exencephaly-anencephaly sequence on antenatal
scans. IJARS 2021;10(2):RS01-RS04.
https://doi.org/10.7860/IJARS/2021/47136.2632

. Bacha R, Gilani SA, Manzoor I. Sonographic
transformation of acrania to anencephaly. Donald
School J Ultrasound Obstet Gynecol 2017;11(3):189-96.
https://doi.org/10.5005/jp-journals-10009 1522

. Arias F, Daftary SN, Bhide AG. Practical guide to
high-risk pregnancy and delivery: a South Asian
perspective. 3rd edition, Elsevier India; 2008:64.
ISBN 978-81-312-1155-7

. Moore L. Anencephaly. ] Diagnostic Med Sonogr
2010;26(6):286-9.

10.

https://doi.org/10.1177/8756479310386486

Cafici D, Sepulveda W. First-trimester echogenic
amniotic fluid in the acrania-anencephaly
sequence. ] Ultrasound Med 2003;22(10):1075-9.
https://doi.org/10.7863/jum.2003.22.10.1075

Gorgal R, Ramalho C, Branddo O, et al. Revisiting
acrania: same phenotype, different aetiologies.
Fetal Diagn Ther 2011;29(2):164-8.
https://doi.org/10.1159/000320735

Santana EFM, Araujo Junior E, Tonni G, et al
Acrania-exencephaly-anencephaly sequence
phenotypic characterization using two-and three-
dimensional ultrasound between 11 and 13 weeks
and 6 days of gestation. ] Ultrason 2018;18(74):240-6.
https://doi.org/10.15557/]oU.2018.0035

Szkodziak P, Krzyzanowski ], Krzyzanowski A, et
al. The role of the "beret" sign and other markers
in ultrasound diagnostic of the
exencephaly-anencephaly sequence stages. Arch
Gynecol Obstet 2020;302(3):619-28.
https://doi.org/10.1007/s00404-020-05650-y

acrania-

Article info

Received: February 8, 2022
Accepted: July 29, 2022
Online first: January 23, 2023

Acta facultatis medicae Naissensis 2023; 40(1): 116-122

121


https://doi.org/10.1007/s00404-004-0621-2
https://doi.org/10.7156/najms.2017.1003100
https://doi.org/10.7860/IJARS/2021/47136.2632
https://doi.org/10.5005/jp-journals-10009_1522
https://doi.org/10.1177/8756479310386486
https://doi.org/10.7863/jum.2003.22.10.1075
https://doi.org/10.1159/000320735
https://doi.org/10.15557/JoU.2018.0035
https://doi.org/10.1007/s00404-020-05650-y

Case report

Fetalna akranija: prikaz slucaja
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SAZETAK

Uvod. Akranija je veoma retka letalna kongenitalna malformacija koja se karakteriSe odsustvom svoda
lobanje sa razvijenim cerebralnim hemisferama. Ponekad se greskom dijagnostifikuje kao anencefalija, kod
koje i prednji mozak i neurokranijum nisu razvijeni. Premda se ova dva stanja razlikuju u svojoj morfologiji
i patogenezi, akranija moze prethoditi razvoju anencefalije kroz proces koji se zove akranija-egzencefalija-
anencefalija sled.

Prikaz slucaja. Kod dvadesetsedmogodisnje Zene dijagnostikovan je odrziv fetus sa odsutnim svodom
lobanje i nepokrivenim mozgom koji je bio direktno izlozen amnionskoj Supljini. Postavljena je dijagnoza
akranije. Medicinski abortus uraden je u 14. nedelji trudnoce. Makroskopski pregled fetusa, fiksiranog u
formalinu, otkrio je potpuno odsustvo kalvarije i mozdanog tkiva. Kranijalne strukture se zavrSavaju
odjednom, iznad orbita. Kod fetusa je utvrden trouglasti oblik lica sa ispupcenim oc¢ima. Na vrhu glave
uocen je veliki defekt sa rezidualnom tankom membranom. Na osnovu makroskopskog pregleda i
prethodnih utrazvucnih nalaza, patolog je postavio dijagnozu sekundarne anencefalije.

Zakljucak. Ovaj rad ukazuje da mnogi od opisanih slucajeva anencefalije koji su dijagnostikovani tokom
drugog i treceg trimestra trudno¢e mogu predstavljati kraj spektra koji se inicijalno pojavljuje kao izolovana
akranija. Ovo moZe biti razlog mnogo vece incidencije anecefalije na globalnom nivou u poredenju sa
akranijom.

Kljucne reci: akranija, egzencefalija, anencefalija, akalvarija
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