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Abstract Pai syndrome is a rare congenital disorder charac-
terized by cutaneous polyps of the face, pericallosal lipoma
and median cleft lip. We report on a newborn girl with a
variant of Pai syndrome presenting with all typical findings
except a median cleft. In addition, fetal sonography and MRI
showed the unique intrauterine evolution of a cephalocele into
an atretic cephalocele.
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Introduction

Nasal polyps, forehead and pericallosal lipoma, corpus
callosum hypoplasia and cephalocele are known pathologies
but have rarely been observed as a combination in a single
patient and visualized pre- and postnatally. A rare syndrome
encompassing those findings was first described in 1987 by
Pai and colleagues [1] and is characterized by cutaneous
polyps of the face and nasal mucosa, midline lipomas of the
central nervous system and an associated median cleft lip.

Case report

We report on a 2-day-old near-term caucasian girl with a
palpable round mass on the forehead and a pedunculated lesion
protruding from the right nasal cavity. The girl was born at
37 weeks 1 day of gestation by secondary forceps after delay of
delivery with fetal bradycardia. After stimulation and mask-
ventilation she saturated well at room air. The APGAR scores
recorded at 1, 5 and 10 min after birth were 2, 8 and 10, and
bodyweight was 3.07 kg. After delivery the girl was transferred
to the intensive care unit of our institution for observation.

Because ventriculomegaly was noted by an outside gyne-
cologist on routine prenatal US at 20 weeks’ gestation, she
was referred to our center for further evaluation. Chorionic
villus sampling showed a normal karyotype 46 XX. To con-
firm the fetal US finding and to rule out associated cerebral
anomalies, fetal MRI was conducted at 21 weeks’ gestation
and again at 30 weeks’ gestation using a 1.5 TAvanto scanner
(Siemens Healthcare, Erlangen, Germany). The non-contrast
MRI cranial protocol included the following: T1-weighted
and ultrafast T2-weighted HASTE (half-Fourier acquisition
single-shot turbo spin-echo) sequences and a T2-weighted
gradient echo sequence (true fast imaging with steady-state
free precession [trueFISP]) in all three planes; and diffusion-
weighted images (DWI) at b=0, b=500, b=700 and b=
1,000 s/mm2 in axial and coronal planes. The initial MRI
showed a 7-mm midline osseous defect in the frontal bone
with protruding cerebrospinal fluid (CSF) and no evidence of
brain tissue, indicating that it was most likely a meningocele
(Fig. 1). In addition, MRI showed a slightly T1-hyperintense
and T2-hypointense lesion in the right nasal cavity measuring
4 mm in cross-sectional diameter. Further findings were nor-
mal according to gestational age; no sulcation abnormalities
and no pathology of the ventricle system as described on
sonography were present. No extracranial malformation was
apparent on prenatal imaging.
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On control MRI performed at 30 weeks’ gestation the
previously observed frontal cephalocele showed apparent
complete regression, with a residual gapping of the
metopic suture and a small T1-hyperintense and T2-
hypointense outpouching overlying the frontal bone
(Fig. 2). Retrospectively a T1-weighted coronal plane
image shows a slender (width 2 mm), hyperintense
structure located in the interhemispheric fissure corre-
sponding to the postnatally diagnosed pericallosal lipo-
ma (Fig. 2). No change of the pre-existent appendage in
the right nasal cavity was noted. The fetal brain paren-
chyma, the ventricle system, and the spine did not show
any abnormalities.

On the second postpartum day transcranial US
(Acuson S2000; Siemens, Erlangen, Germany) showed
a hypoplastic corpus callosum, which could not be

visualized in its posterior part, and a hyperechogenic
4-cm-long and 1-cm-thick longitudinal midline mass
bordering the cranial part of corpus callosum, a finding
suggestive of curvilinear pericallosal lipoma (Fig. 3).
Further findings on sonography included hyperechogenic
mass of the forehead (diameter 2.5 cm, thickness
0.5 cm) and a pedunculated tumor protruding from the
nasal cavity (1×0.5×0.5 cm). No abnormalities were
found on spinal sonography.

An MRI performed when the girl was 7 days old
confirmed a hypoplastic corpus callosum with an adjacent
interhemispheric lipoma, which was not evident on pre-
natal studies (Fig. 4). MRI confirmed a lesion, isointense
to fat, in the nasal cavity with no connection to intracra-
nial structures. A second lesion with similar intensity was
localized in the forehead area, with a gapping of the

Fig. 1 Fetal MRI at 21 weeks’
gestational age. a Sagittal T2-
weighted image (TrueFISP,
repetition time/echo time [TR/TE]
4.19/1.83 ms) and (b) axial T2-
weighted image (HASTE, TR/TE
1,260/85 ms) show a defect in the
frontal bone and protruding
meningeal sac filled with
hyperintense liquid (arrow), a
finding consistent with frontal
cephalocele. HASTE half-Fourier
acquisition single-shot turbo spin-
echo, TrueFISP true fast imaging
with steady-state free precession

Fig. 2 Fetal MRI at 30 weeks’ gestation. a Sagittal T2-weighted
TrueFISP image (TR/TE 4.19/1.83 ms) and (b) axial T1-weighted
FLASH-2D image (TR/TE 74/4.76 ms) show a hypointense (a) and a
hyperintense (b) lesion in the forehead region (arrow), a finding consis-
tent with lipoma. The pre-existent frontal cephalocele was no longer

present, and residual gapping of the metopic suture was noted (not
shown). c T1-weighted reconstructed coronal image retrospectively dem-
onstrates a hyperintense lesion (width 2 mm) in the interhemispheric
fissure (arrows) that was not detected initially. FLASH-2D two-dimen-
sional fast low-angle shot, TR/TE repetition time/echo time
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metopic suture (Fig. 4). No cleft of the maxillar or palate
bone was detected. At discharge oxygen saturation at
room air was 100% and there was a high-pitched wheez-
ing originating at the right nasal introitus.

Three months later an endoscopic resection of the
nasal appendage showed squamous cells, respiratory
epithelium and underlying fibrous fatty tissue on histol-
ogy, findings consistent with a cutaneous nasal polyp.
When the girl was 18 months old an open resection of
the frontal mass showed a focal gaping of the metopic
suture and a funnel-shaped galea aponeurotica extending
intracranially and attaching to the dura mater (Fig. 5).
The two layers were separated and the gap in the
metopic suture was covered with periosteum. Histology
of the frontal mass showed a fibrous fatty tissue without
presence of neural cells, consistent with lipoma. The
girl showed appropriate psychomotor development (de-
velopmental quotient 95, maximum 100, norm >85) and
a normal neuropediatric status at age 2½years, the time
of this report.

Discussion

In 1987 Pai et al. [1] described a syndrome characterized by
cutaneous polyps of the face and nasal mucosa, midline lipo-
ma of the central nervous system (pericallosal lipoma) and
midline cleft lip. Our patient presented all symptoms as de-
scribed by Pai except a midline cleft lip, which is not requisite
for the diagnosis of Pai syndrome according to the modified
diagnostic criteria published by Lederer et al. [2]. In the
review by Lederer summarizing 36 patients with Pai syn-
drome, 20% did not present with a midline cleft lip [2].

The remarkable finding in our patient is the prenatally
documented frontal cephalocele, with consecutive spontane-
ous intrauterine closure. Only one similar case report, by
Ergun et al. [3], was found in the literature, and Ergun pre-
sented a patient with postnatal diagnosis of Pai syndrome and
associated frontal cephalocele with overlying lipoma.

Cephaloceles represent skull defects with protrusion of
intracranial structures, and according to Tortori-Donati and
Rossi [4] these can be classified into four types: (1)

Fig. 3 Transcranial US in a 2-
day-old girl. a Sagittal image and
(b) coronal image acquired with a
9-MHz linear transducer show a
hyperechogenic mass (arrows) in
the interhemispheric fissure
bordering the hypoplastic corpus
callosum cranially, typical
findings of pericallosal lipoma

Fig. 4 Cranial MRI in the same girl at 7 days old. a Axial and (b)
midsagittal T1-weighted images (TR/TE 1,500/13 ms) show a slender
interhemispheric lipoma (arrows). There is a subcutaneous lesion,
isointense to fat, in the forehead area (arrowhead in a) with gapping of

the metopic suture in the same position as the cephalocele seen on first
prenatal MRI at 20 weeks’ gestation. c Clinical photograph of the girl’s
face shows a stalked lesion protruding from the right nasal cavity and a
mass (arrows) in the forehead region. TR/TE repetition time/echo time
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meningoceles containing CSF and lined by an epithelized
meningeal wal l ; (2) meningoencephaloce les or
encephaloceles that encompass additional brain tissue, (3)
meningoencephalocystoceles, which are encephaloceles con-
taining a portion of the ventricles; and (4) atretic cephaloceles,
which represent a rudimentary form composed of small
fibrolipomatous tissue. These pathologies predominantly oc-
cur in the midline and can further be subclassified based on
their location as anterior or posterior. In general, posterior
cephaloceles are more common than anterior lesions. The
geographic distribution shows a much lower incidence of
frontal cephaloceles in Europe and North America than in
Southeast Asia. The ratio of occipital to frontal encephaloceles
has been reported to be from 15:1 to 1.1:1, and in most series
in the United States the ratio was above 5:1 [5]. The etiology
of cephaloceles remains controversial, but two major theories
exist. The first theory explains cephaloceles as neural tube
closure defects, the second as postneurulation defects from
failure in bony covering of the neural tube. The outcome in
children with frontal defects is generally better; survival rates
range 80–93% in those with frontal defects and 40–75% in
those with posterior defects [4]. Furthermore, the size of the
sac, protrusion of brain tissue and presence of hydrocephalus
are predictors of the outcome.

The initial fetal MRI of our patient at 21 weeks’ gestation
demonstrated a frontal cephalocele, with spontaneous regres-
sion at follow-up at 30weeks’ gestation. On postnatal imaging
there was a fat-isointense frontal lesion with a defect of the
underlying calvarial bone in the region of pre-existent
cephalocele and no evidence of a fibrous tract extending
intracranially. Histology showed fibrolipomatous tissue with
no cerebral tissue, findings consistent with an atretic
cephalocele. Atretic cephaloceles are skin-covered midline
subscalp masses also termed atypical meningoceles, rudimen-
tary meningoceles, meningeal heterotopias or meningoceles
manqué. These lesions contain varying amounts of dermal,
meningeal, glial as well as fibrolipomatous tissue.

Spontaneous intrauterine regression of myelomeningoceles
— another type of neural tube defect— has been reported [6].

However we are not aware of a case showing the spontaneous
intrauterine closure of a cephalocele.

Concerning the diagnosis of pericallosal lipoma, be-
cause of its slender appearance and the image parame-
ters used on fetal MRI (matrix 292×512 and slice
thickness of 4 mm), as well as minor fetal movements,
the pathology was not well depicted on prenatal images.
Even retrospectively it cannot be detected on fetal MR
images performed at 21 weeks’ gestation. However T1-
weighted images acquired at 30 weeks’ gestation that
were retrospectively reconstructed in the coronal plane
(Fig. 2) show a slightly hyperintense lesion (width
2 mm) in the interhemispheric fissure, corresponding
to the postnatally diagnosed pericallosal lipoma.

Based on imaging, two types of pericallosal lipomas
can be distinguished. The more frequent tubulo-nodular
lipoma, which appears rounded or lobular and anteriorly
situated, and the curvilinear lipoma, which is thin and
posteriorly situated [7]. The tubulo-nodular type is often
associated with additional intracranial pathologies, espe-
cially of the corpus callosum, and thus has a less
favorable outcome [8].

Fetal MRI complements the information provided by
obstetric sonography and is a necessary tool for an
accurate diagnosis in fetal brain imaging, allowing
more targeted counseling especially in Pai syndrome,
which is associated with additional pathologies. In our
case it seems of special interest to accurately classify
the type of cephalocele and its contents because the
outcome varies among entities. Furthermore, it seems
relevant to check the size of the cephalocele because
intrauterine volume increase might indicate a caesarean
section to prevent fetal or maternal trauma during vaginal
delivery.

Seven cases with Pai syndrome were reported as
showing no neurological impairment, and normal psy-
chomotor development [9]. Nonetheless antenatal
counseling remains challenging, and termination of preg-
nancy in prenatally diagnosed Pai syndrome with anteri-
orly located pericallosal lipoma has been published by
Blouet et al. [7]. Small lesions like slender pericallosal
lipoma may be difficult to detect or even missed on
prenatal imaging because of their size; nonetheless their
characterization (location, size and extension) is important
because outcomes vary.

In conclusion, our case presenting nasal polyps and fore-
head and pericallosal lipoma demonstrates a type of Pai syn-
drome, according to the modified diagnostic criteria published
by Lederer et al. [2]. The unique finding in our case is the
presence of an associated frontal cephalocele with spontane-
ous in utero closure. Different imaging modalities (US and
MRI) at different time points may be necessary to establish the
final diagnosis.

Fig. 5 Intraoperative image of the same girl at 18 months old shows
gaping of the metopic suture and a funnel-shape galea aponeurotica
extending intracranially and attaching to the dura
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