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Abstract: Transverse basilar cleft (TBC) is an extremely rare variation of the clivus or the basilar part of the occipital bone.
In this report, a unilateral transverse basilar fissure was found at the clivus in a head computed tomography of an 18-year-
old female patient diagnosed with hemifacial microsomia (HFM). Image analysis of this patient showed shortening of the
ramus of the right mandible along with medial displacement of the right temporomandibular joint and hypoplastic right
maxilla. In addition, observation of the clivus showed a cleft between the basioticum and basioccipital bones at the level of the
pharyngeal tubercle on the right side. This cleft was identified as TBC. Clival variations, TBC included, attributed to HFM
have never been reported. This report draws attention to the complex relationship between abnormal development of clivus
and HFM syndrome, and sheds light on a possible genetic and molecular association between these two conditions.
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Introduction

Hemifacial microsomia (HFM) is a complicated malfor-
mation syndrome in which one half of the lower face is un-
derdeveloped. Its estimated prevalence ranges from 1/3,500
to 1/5,600, making it the second most common craniofacial
abnormality after cleft lip and palate [1]. Most cases of HFM
are sporadic and are characterized by unilateral hypoplasia
of the mandible and ear, along with their overlying muscles,
cranial nerves, and connective tissue. There can be signifi-
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cant variability in the manifestation of the HFM spectrum
depending on the degree to which these structures are af-
fected. Many skeletal deformities associated with the HFM
mandible have been described including hypoplasia of the
mandibular ramus and fossa, absence of the temporoman-
dibular joint, orbital distortion, hypoplasia of the maxilla
and zygomatic arch, and displacement of the temporal bone
[2]. However, no other intracranial skeletal defects associated
with HFM have been reported.

The clivus is located at the central base of the skull ante-
rior to the foramen magnum, composed of the occipital and
sphenoid bones, which fuse at the spheno-occipital synchon-
drosis [3]. It is also one of the areas in the human body that
exhibit diverse anatomical variants. To our understanding,
variations of the clivus associated with HFM have never been
reported. In this report, we present for the first time a case of
skeletal defect in the clivus, namely a transverse basilar cleft
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(TBCQC), associated with HFM.

Case Report

During a retrospective study of anatomical variations in
the clivus on computed tomography (CT), TBC was observed
in an 18-year-old female patient, who had previously been
diagnosed with HFM. Three-dimensional (3D) reconstruc-
tion revealed that the ramus of the right mandible was short-
ened, and there was medial displacement of the mandibular
fossa and the temporomandibular joint (Fig. 1A). The right
maxilla was also hypoplastic and the zygomatic arch of the
temporal bone was misplaced inferiorly. The orbits and nasal
septum appeared normal. In addition to these skeletal defor-
mities, the 3D image revealed a cleft between the basioticum
and basioccipital bones at the level of the pharyngeal tuber-
cle, dividing the right side of the clivus into two. This cleft
was identified as an incomplete TBC (Fig. 1B, C). The present
study was approved by Human Research Ethics Committee,
Faculty of Medicine Ramathibodi Hospital, Mahidol Univer-
sity (COA. MURA2023/191).

Discussion

This is the first report of TBC in an HEM patient. TBCs
have been reported together with other anomalies or varia-
tions of skulls including atlas assimilation [4] and condylus
tertius [5]. There are also syndromic cases of TBC such as
those associated with CHARGE syndrome [6], Cornelia
de Lange syndrome [7] and Chiari malformation [4]. The
prevalence of TBC from ranges from 0% to 6%; most studies
have reported a prevalence of less than 1% [8], although it is
described more frequently in prehistoric populations [8]. It is
occasionally observed on radiographs of paranasal sinuses [9]
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Fig. 1. Three-dimensional reconstruc-
tion from the anterior view (A), caudal
view (B), and axial computed tomography
image (C) of an 18-year-old female with
hemifacial microsomia. The transverse
basilar fissure is indicated by the red

arrowheads.

and could be misinterpreted as fractures or synchondroses.
It is believed to be caused by disruption of the normal devel-
opment of the clivus. The basilar part of the occipital bone is
formed by fusion of the four occipital sclerotomes and para-
chordal cartilage [10]. Although earlier anatomists suggested
there was a single ossification center in the basilar portion of
the occipital bone, there could possibly be two ossification
centers including praebasioccipital (anterior) and basioccipi-
tal (posterior) ossification centers [11].

Hence, it can be speculated that a TBC arises within the
borderline between these two ossification centers, as men-
tioned by Psenner [12] (as reported by Lang [10]). Neverthe-
less, it remains to be investigated how clival deformities or
variations are formed, particularly when HFM is involved.
Even though the exact cause of HFM is uncertain, previous
studies have shown that disruption of fetal development,
genetic mutations, and environmental factors could be in-
volved [13]. Most of the craniofacial structures affected in
patients with HFM are derivatives of the first and second
pharyngeal arches. The neural crest cells undergo an epi-
thelial to mesenchymal transition from the neural tube to
populate the pharyngeal arches, and cranial neural crest
cells form the first and second pharyngeal arches. Those in
the first pharyngeal arch form the zygomatic bone, maxilla,
mandible, malleus and incus. Those in the second form the
stapes and the facial nerve. The clivus, on the other hand,
develops from the occipital sclerotomes and parachordal
cartilage. Although the development of anterior cranial base
has direct genetic links with development of facial elements,
the involvement of posterior cranial base including the cli-
vus is less understood. Distortion of the clivus is commonly
identified in patients with cleidocranial dysplasia [14], a birth
defect associated with RUNX2 mutation [15]. These data
[14] indicated that underlying genetic mechanisms involv-
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ing RUNX2 interactions may be implicated. Nevertheless,
further research is needed to better explain the link between
HFM and clival variations.

In conclusion, we report for the first time a TBC associ-
ated with HFM. Further studies are needed to explain the
coexistence of these two conditions. Surgeons and radiolo-
gists should be aware of TBC as well as other clival variations
or defects when presented with unfamiliar radiological find-
ings.
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