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PEDIATRIC RADIOLOGICAL CASE

INTRODUCTION
Atretic cephaloceles (AC) are rare 

neural tube defects accounting for 
37.5% to 50% of all cephaloceles.1 
Most cases are diagnosed postnatally 
with several characteristic key findings 
on postnatal MRI. Here we describe a 
case of AC diagnosed using prenatal 
imaging. Understanding and recog-
nizing the distinctive imaging charac-
teristics of AC is important in order to 
aid in accurate diagnosis and to guide 
appropriate management.

IMAGING FINDINGS
A high-resolution, axial MR T2A 

23-week-gestational-age male fetus 
was found on obstetric ultrasound to 
have ventriculomegaly with a mid-
line exophytic cystic structure in the 
occipital region suspicious for a pos-
terior fossa encephalocele (Figure 1). 
Fetal MRI (Figure 1, GE Signa 1.5 T) 
was obtained at 26 weeks’ gestation, 
confirming the presence of ventricu-

lomegaly and a 1.9 cm cystic structure 
with a thin overlying membrane in 
the parietal scalp. No brain tissue was 
present within the cystic structure. The 
underlying calvarium was intact, but 
it appeared scalloped. A cigar-shaped 
cerebrospinal fluid (CSF) intensity 
collection was present within the inter-
hemispheric fissure. Elevation of the 
straight sinus was also noted, along 
with prominent CSF superior to the 
cerebellum. This constellation of find-
ings suggested the diagnosis of an AC. 

The fetus was delivered by uncom-
plicated cesarean section at 39 weeks’ 
gestation. A parietal scalp nodule with 
absence of hair and a central ulcer-
ation was noted on physical examina-
tion (Figure 2). Postnatal MRI (Figure 
3) was performed; it demonstrated 
ventriculomegaly along with an exo-
phytic parietal scalp lesion, an elevated 
straight sinus, prominent CSF within 
the superior cerebellar cistern, and an 
interhemispheric, cigar-shaped CSF 

cleft similar to the fetal MR image. 
The “spinning top” configuration of 
the tentorial incisura associated with 
AC was better appreciated on the post-
natal MRI. 

A small amount of serous fluid 
leakage from the scalp nodule raised 
concern for possible cephalocele rup-
ture. Therefore, the patient was taken 
to the operating room for urgent repair. 
The presence of a fibrous stalk con-
necting the AC to the dura was noted 
intraoperatively and was resected 
along with the cephalocele. The patient 
tolerated the operation well without 
complications. Histopathologic eval-
uation confirmed the diagnosis of AC 
(Figure 4). 

The patient initially did well fol-
lowing resection of his atretic ceph-
alocele; however, he was noted at 
follow-up appointments to have 
increasing head circumference. At 6 
weeks of age, follow-up MRI demon-
strated increased dilation of the lateral 

Atretic cephalocele: Prenatal and 
postnatal imaging features

Heidi Lewis, MD; Gerald F. Tuite, MD; Ignacio Gonzalez-Gomez, MD; Felice Baron, MD;  
Richard B Towbin, MD; Alexander J Towbin, MD; and Jennifer Neville Kucera, MD



www.appliedradiology.com                                                 APPLIED RADIOLOGY
©

        n       37August 2017

PEDIATRIC RADIOLOGICAL CASE

and third ventricles consistent with 
obstructive hydrocephalus. Endo-
scopic third vetriculostomy was per-
formed with good result.

DIAGNOSIS
Atretic cephalocele

DISCUSSION
Cephaloceles are defined as con-

genital herniations of intracranial 
structures through a skull defect. If the 
sac contains meninges and cerebrospi-
nal fluid, it is termed a meningocele. 
Encephalocele describes a sac that 

contains central nervous system (CNS) 
tissue. An AC contains meninges and 
neural rests.1-4 

AC usually occur within a few cen-
timeters of the lambda, with 50% being 
parietal in location and 50% being 
occipital.3 Most patients are diagnosed 
after birth, either due to the presence 
of a scalp lesion or during evaluation 
of congenital hydrocephalus. Scalp 
lesions often have a cystic quality and 
a palpable cranial defect is usually 
appreciated on physical examination. 
The nodules are regularly covered 
by skin and can have either no hair or 
excessive hair growth.1

The exact cause of AC is unknown 
and is a controversial subject. Some 
believe they develop as a result of 
incomplete resolution of a larger 
meningoencephalocele formed during 
early fetal life. Others believe they 
may be due to the persistence of a fetal 
neural bleb caused by an early embryo-
logic “blowout” or persistence of neu-
ral crest remnants.1,3,4. Although the 
exact pathogenesis is unclear, the ver-
tical positioning of the straight sinus 
is not only a clue to radiologic diagno-
sis, but also a marker of timing of the 
proposed embryologic insult. During 
early cranial venous development, the 
straight sinus is nearly vertical and the 
superior sagittal sinus is in the process 
of forming. Expansion of the cerebral 
hemispheres results in a more hori-
zontal orientation of the straight sinus, 
with the typical adult appearance seen 
by the third month of gestation. The 
presence of a fibrous strand connect-
ing the tectum to the membranous 
cranium could result in interruption of 
the normal progression, resulting in 
the embryological vertical position of 
the straight sinus.3 Although the verti-
cal positioning of the straight sinus is 
a key imaging finding suggesting the 
diagnosis of AC, it is not always pres-
ent.4 In these cases, findings on neuro-
imaging studies are indistinguishable 
from other entities in the differential 
diagnosis. 
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FIGURE 1. Prenatal ultrasound and fetal MRI of a fetus with AC. (A) Prenatal ultrasound 
at 23 weeks gestation demonstrates ventriculomegaly with a cystic scalp lesion in the pari-
etal region (arrow). (B-D) Fetal MRI at 26 weeks gestation showing a small exophytic, thin 
walled cystic structure in the parietal scalp without internal brain tissue (arrow). (E) Axial 
fetal MRI shows the “cigar shaped” CSF cleft in the interhemispheric fissure (*) (F) Sagittal 
fetal MRI demonstrates the embryonic positioning of the straight sinus (open arrow) with 
prominence of the superior cerebellar cistern (curved arrow).
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Histopathologic analysis is required 
for definitive diagnosis, but the diag-
nosis can be inferred based on charac-
teristic imaging findings. Radiographs, 
CT, and ultrasound can suggest the 

presence of AC; however, MRI is 
the current methodology of choice 
for evaluation of a cystic mass in the 
parietal or occipital region as it most 
clearly demonstrates the key imaging 

findings without exposing the child 
to ionizing radiation (Figure 5). Skull 
radiographs will show a well-defined 
bone defect in the area of the cepha-
locele which is oval or elongated. On 
CT, the cephalocele will demonstrate 
a density similar to CSF or slightly 
hyperdense to brain parenchyma. The 
edges of the cranial defect narrow from 
the inside outward. If intravenous con-
trast medium is administered, AC will 
enhance brightly.1,2

Major differential diagnostic con-
siderations for AC include encephalo-
cele, sinus pericranii and dermoid cyst. 

FIGURE 4. Histopathology. (A) Photo-
graphs of the surgical specimen demon-
strate areas of dysplastic skin (arrow) 
within each specimen with a rim of normal 
scalp with hair (open arrow). (B) Photomi-
crograph of the specimen (2x magnifica-
tion, H&E stain) showing the subepidermal 
cyst (*) lined with neuroglial tissue (arrow) 
with highly vascular leptomeningeal 
mesenchymal tissue (+) and an area of 
denuded epidermis (open arrow) sur-
rounded by dysplastic skin with flattened 
thin epidermis and absent skin appendages 
(curved arrow).
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FIGURE 2. (A) Photograph of the midline parietal scalp nodule with focal absence of hair 
and central ulceration (B) Intraoperative photograph after elliptical excision of the lesion, 
with a remaining stump of tissue extruding through a cranial defect. No brain tissue was 
encountered during resection and no CSF leaked from the stump after resection.
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FIGURE 3. Postnatal MRI of the 
same patient. (A) Postnatal sagittal 
T1-weighted image shows the ver-
tical embryologic positioning of the 
straight sinus (open arrow) directed 
toward the midline cystic scalp 
lesion (arrow) with prominence of 
the superior cerebellar cistern. (B) 
Axial T2-weighted image demon-
strating the “cigar shaped” CSF cleft 
in the interhemispheric fissure (*) and 
the “spinning top” configuration of 
the tentorial incisura (curved arrow) 
which results from the prominence 
of the superior cerebellar cistern and 
high position of the tentorium c Axial 
T2-weighted image demonstrates 
the cystic scalp lesion (arrow).
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Encephaloceles differ from AC in that 
they contain CNS tissue. Sinus peric-
ranii presents as a subscalp, soft-tissue 
lesion filled with venous blood that 
empties with standing and refills with 
recumbent positioning and skull radio-
graphs showing thinning of the outer 
table of the calvarium. Dermoid cysts 
are typically firmer than AC and cov-
ered by reddened skin. Calvarial defects 
seen with dermoid cysts are rounded 
and narrow from the outside inward, 
the opposite of that seen with AC. Der-
moid cysts also do not enhance after the 
administration of contrast and demon-
strate internal fat signal.1,2

Walker-Warburg syndrome, an 
autosomal recessive disorder with 
cerebro-oculomuscular symptoms and 
a very poor prognosis, has been asso-
ciated with occipital AC.1,2,4 Although 
other CNS abnormalities have been 
reported to coexist in patients with 
AC, no clear relationship has been 
established. In a study by Patterson et 
al, 5 of 8 patients had parietal AC as 
an isolated anomaly while 3 patients 
had other brain abnormalities, with the 
most common additional finding being 
ventriculomegaly.4 The prognosis of 
patients with AC depends mainly on 
the presence or absence of other CNS 
abnormalities. With no other CNS 

abnormalities, the majority of patients 
with parietal AC have a good progno-
sis. In the early literature, there was a 
reported association of poor prognosis 
in patients with parietal AC;5 however, 
this association has not been appre-
ciated in later studies.1,3,4 Due to the 
rarity of AC, the available literature 
consists of clinical case series with a 
very small number of patients; there-
fore, there is much left to wonder about 
these lesions. 

CONCLUSION
Most cases of AC are treated surgi-

cally with excision of the cystic lesion 
and fibrous tract. Surgery is preferred 
for several reasons, including cosmetic 
appeal and avoidance of rupture. Some 
patients appear to experience pain in 
these lesions during crying or strain-
ing, possibly caused by stretching of 
the dural components; therefore, surgi-
cal resection may provide pain relief.1 

AC is a rare condition usually diag-
nosed postnatally with several charac-
teristic imaging findings. Knowledge 
of these imaging characteristics is 
important for the pediatric radiologist, 
as these same abnormalities can also 
be seen on fetal MRI, which can lead 
to an earlier diagnosis and more appro-
priate family counseling. 
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