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Abstract We report the CT and MR characteristics of a
newborn with a rare, complex malformation characterised
by a large rhinopharyngeal and oropharyngeal enterogenous
cyst, associated with an osseous defect of the basiocciput,
called canalis basilaris medianus (CBM). A partial hernia-
tion of the bulb was demonstrated through the bony defect
on the midline. The enterogenous cyst occupied the rhino-
pharynx and oropharynx, narrowing the pharyngeal lumen
and making it difficult for the introduction of an orotracheal
tube.
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Introduction

Canalis basilaris medianus (CBM) is an uncommon variant
or mild anomaly of the basiocciput, as first described by
Grubber in 1880 [1].

It consists of a well-defined channel originating on the
intracranial surface of the basiocciput in the midline, very
close to the anterior rim of the foramen magnum [2].

We report the case of a newborn with a complete inferior
CBM associated to a rhino-oropharyngeal enterogenous

cyst, diagnosed in the first month of life by MRI evaluation
and CT scan.

Case report

A 1-month-old girl was admitted to the Department of
Paediatrics of our institute with a history of growth
retardation and vomiting at the end of every feed.
During hospitalisation, new symptoms such as nystag-
mus, serious crisis of desaturation and bradycardia
appeared. A nasotracheal intubation was necessary. The
procedure was difficult because of a pearly white, trans-
lucent and hard-elastic mass occupying pharyngeal
lumen. Urgent MRI and CT scans were performed.
MRI examination (Magnetom Sensation 1.5 T; Siemens,
Erlangen, Germany) was performed with sagittal and
axial images, T1-weighted, T2-weighted and PD-
weighted spin-echo (SE) and fast spin-echo (FSE)
sequences. We also obtained multiplanar reconstruction
gradient echo (MPR-GE) T1-weighted and half-Fourier
acquired single-shot turbo spin-echo (HASTE) T2-
weighted sequences. MRI showed a median, lengthened,
large osseous defect, situated on the basiocciput.
Through the bony defect, a partial herniation of the
bulb was identified on axial images and even more on
the sagittal ones. A large cystic lesion with a coexisting
water signal occupied the rhinopharynx and oropharynx,
narrowing the pharyngeal lumen and making it difficult
for nasotracheal tube introduction. The cyst had a close
relationship of contiguity with the endotracheal tube
(Fig. 1). The child underwent a multislice CT (Somatom
Sensation 16 multi-row detector; Siemens, Erlangen,
Germany) scan for a better evaluation of the bone structures.
The CT scan confirmed a wide osseous defect involving
the basiocciput. The transverse diameter of the posterior fossa
was mildly reduced (Fig. 2). Finally, the newborn was

R. Morabito (*) :M. Longo : F. Granata
Unit of Neuroradiology, Depertment of Radiological Science,
University of Messina,
Messina, Italy
e-mail: rosa.morabito85@hotmail.it

A. Rossi
Neuroradiology Department, G. Gaslini Children’s Hospital,
Genova, Italy

P. Nozza
Pathology Department, G. Gaslini Children’s Hospital,
Genova, Italy

Pediatr Radiol (2013) 43:512–515
DOI 10.1007/s00247-012-2513-0



operated upon using a transoral approach, at the Neurosurgery
Department of G. Gaslini Children’s Hospital. A huge
enterogenous cyst was found and excised at surgery.

Following resection, a fistula with a diameter of 1 mm
was noted in the posterior pharyngeal wall. It was closed by
suturing. No active cerebrospinal fluid (CSF) leakage was

Fig. 1 MR examination
performed after nasotracheal
intubation. High-resolution
sagittal (a, b) and axial (c, d)
FSE T2-weighted images. A
large, hyperintense cystic lesion
(asterisk) occupies the orophar-
ynx and rhinopharynx, showing
a close relationship with the
endotracheal tube
(black arrow). Note the partial
herniation of the medulla
oblongata through the bone
defect (white arrow)

Fig. 2 Multislice CT scan. Sagittal (a) and coronal (b) MPR reconstruction with bone algorithm. Axial volume-rendering image (c). An inferior
complete canalis basilaris medianus (arrows) is clearly depicted
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seen with the Valsalva manoeuvre. No correction of the
bone defect was performed.

The child tolerated the procedure well, without sequelae
and she is developing normally.

Discussion

CBM is an uncommon anomaly, consisting of a de-
fined osseous channel placed in the intracranial surface
of the basiocciput in the midline [1]. It can be consid-
ered as a partial failure of the normal ossification pro-
cess of the basiocciput, which normally involves up to
15 separate enchondral and intramembranous ossification
centres [2, 3]. The first modern studies about CBM
anatomical variants are those of Currarino [1]. According
to Currarino’s studies, Jaquemin et al. [2] described six
varieties of CBM, three complete (superior, inferior and
bifurcated) and three incomplete (thin, long channel
through post-sphenoid and basiocciput, superior recess
within the basiocciput and inferior “foveola pharyngica”
recess) (Fig. 3). The complete type of CBM is charac-
terised by the presence of a complete channel that runs
through the basiocciput with connection between intra-
cranial and extracranial structures.

Frequently, the presence of a complete osseous skull
defect is associated with recurrent meningitis. Our patient
never presented this condition.

Fig. 3 Canalis basilaris medianus (CBM) variants. Complete forms: (a) superior CBM; (b) inferior CBM; (c) bifurcated CBM. Incomplete forms: (d)
thin channel through post-sphenoid and basiocciput; (e) superior basioccipital recess; (f) inferior basioccipital recess (foveola pharyngica)

Fig. 4 Microphotograph of the cyst wall and its contents. Although
distorted by the cauterisation, gland-like structures (a) and an epithelial
lining (b) are recognisable. The epithelium is composed of pseudostrati-
fied columnar cells reminiscent of the respiratory mucosa (a haematoxilin
and eosin, 200×; b haematoxilin and eosin, 400×)
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The origin of CBM is unclear. The first pathogenetic
hypothesis is the persistence and the enlargement of emis-
sary veins’ canal in postnatal life (vascular hypothesis). A
second theory supposes the persistence, in extrauterine life,
of canalis chordae or notochord and its remnants [2].
According to this hypothesis, an impaired notochord devel-
opment (induction defect) or the presence of notochord
remnants would be responsible for bad basiocciput devel-
opment [4]. This hypothesis is corroborated by the direct
contact at the basiocciput, during the 4th–5th gestational
weeks, between the notochord and the endoderm of the
embryonic pharynx [2].

Our case can be considered as an inferior complete CBM
that configures an abnormal communication between phar-
ynx and endocranial structures, associated with a partial
herniation of bulb. The newborn also had a huge cystic
lesion occupying the rhinopharyngeal and oropharyngeal lu-
men. The range of neuroradiological hypotheses included a
basioccipital meningoencephalocele, according to the bulb
herniation, an enterogenous cyst, because of lengthened
appearance of the lesion, an epidermoid cyst or huge
Tornwaldt’s cyst or thyroglossal duct cyst [5].

Histological examination, performed by histochemical and
immunohistochemical staining, showed a rare enterogenous
cyst (Fig. 4).

The term “enterogenous cyst” was first used by Harriman
to describe cysts previously known as neuroenteric, endo-
dermal, epithelial, broncogenic or foregut cysts [6]. They
are considered congenital anomalies of endodermal origin
and are generally localised in the mediastinum, abdominal
cavity and rarely in the spinal canal or skull. Very rare
reports describe the possibility of an intracranial localisation
of an enterogenous cyst at the cerebellopontine angle cistern
or at the craniovertebral junction [7].

To explain the possible intracranial localisation, Graziani
and coworkers suggested that an enterogenous cyst, colloid
cyst and Rathke cleft cyst could originate from Seessel’s pouch,
a diverticulum of the primitive foregut that in humans usually
regresses and disappears.

Enterogenous cysts were classified by Wilkins and Odom
[7] according to histological characterisation of their wall
and to the presence or absence of specific components of

respiratory or gastrointestinal tracts. Our case showed a
gastro-intestinal and respiratory epithelium, denoting an enter-
ogenous type A cyst.

To our knowledge, our case is the first reported in the
literature with an histologically proven association between
a complete CBM and a pharyngeal enterogenous cyst.

Another case was recently reported by Lohman et al. [8].
They describe, in an adult, a malformation characterised by an
incomplete CBM associated with a circumscribed, asymptom-
atic, rhinopharyngeal cystic lesion. The patient did not under-
go surgery and, consequently, a histological characterisation
of the cyst nature was not performed.

Concluding, our case demonstrates that the failure of a
single embryogenic step at 3rd–4th gestational week, involv-
ing substantially the nothocord, could explain both macro-
scopic malformations of the skull base and pharynx.
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