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Introduction

Diastasis of clival synchondroses have been
previously observed in the setting of crushing
skull injuries and were uniformly associated
with clival fractures. The mortality of clival
fractures in pediatric patients is roughly 30%,
and is often correlated with vascular injury at
the skull base. Traumatic diastasis of the clival
synchondroses in isolation have not been
previously reported.

Methods

A focused search of the electronic medical
record database at the Children's Hospital of
Pittsburgh was performed to identify patients
with fractures of the clivus that were diagnosed
using CT of the head following trauma work up
as part of initial evaluation. A retrospective
review of the charts and radiographic imaging
were then performed to elucidate patient
demographics, mechanism of injury, skull and
brain parenchymal injuries, and clinical
outcomes.
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Case Report

Figure 1. Imaging Findings of Case
Report Patient

A 4-year-old boy presented to our Level 1
trauma center after reportedly being overrun by
a motor vehicle. The child was initially
unresponsive in the field but on arrival to our
trauma center, his initial GCS was 14 with eyes
opening spontaneously, following commands,
but having mild difficulty speaking full
sentences. On further physical examination, the
patient was alert and crying. He had
hemiparesis of the right arm and leg. Moreover,
the patient had a right facial droop with inability
to close his right eye consistent with a House-
Brackman grade IV facial nerve palsy. He
ultimately did require intubation due to
hemodynamic instability.

Computed tomography (CT) imaging indicated
no initial parenchymal brain findings, however a
large complicated fracture was detected within
the right occipital bone extending into the
parietal bone. Additionally, diastasis of the right
spheno-occipital synchondrosis was observed. A
CT angiogram was completed, which was
suggestive of dissection at the right internal
carotid artery with complete occlusion and
obstruction of the right internal jugular vein.
Magnetic resonance imaging revealed a right
middle cerebellar peduncle infarct with an
associated contusion of the right anterior and
inferior cerebellar hemispheres. There were
FLAIR and gradient echo signal abnormalities
within the subcortical white mater suggesting a
diffuse axonal injury pattern.

On post-trauma day 6, the patient was started
on heparin, with an eventual plan to complete
three to six months of therapeutic Lovenox.
Hearing test demonstrated normal hearing on
the right and mild-to-moderate reduction on the
left, primarily conductive in nature. Facial
electromyelography showed 79% reduction on
the right side with zygomatic lead placement.
On post-trauma day 11, he was transferred to
an inpatient rehabilitation facility.

Two months following the incident, the patient
was neurologically stable with improvement of
his leg and arm hemiparesis and persistence of
his right facial nerve palsy. He demonstrated
complete eye closure on the right with
maximum effort. He continued to display no
motion on the upper face, however. Four
months later, repeat MRA was performed, which
demonstrated reconstitution of the right internal
carotid artery however a small luminal diameter
was observed. The right sigmoid sinus and right
internal jugular artery remained occluded.

Results

Sixteen patients with fractures of the clivus were
identified over a five year period. The mean age
of these patients was 9 years (range 1-16
years). Eleven (68.8%) of the patients had an
associated traumatic diastasis of the central skull
base. Five (31.3%) of the patients died.
However, of the 11 patients who survived, all
had a good outcome with a Glasgow Outcome
Scale score of 4 or 5 at the time of discharge.
The incidence of clival fractures among patients
with head injuries was 0.33%. One patient had
an isolated diastasis of a clival synchondrosis
with associated vascular injury in the absence of
bony fracture.

Conclusions

Our data regarding traumatic fractures of the
clivus and associated vascular injury and
outcomes has been previously reported. Isolated
traumatic diastasis of the clival synchondroses
may also result in similar vascular injury in the
absence of bony fracture. It is therefore essential
to perform focused radiological evaluation of the
clival synchondroses in pediatric crush injuries,
as further vessel imaging may be warranted if
evidence of diastasis is present.

Learning Objectives

Trauma, Vascular Injury may occur in absence of
skull base fractures due to diastasis of
synchondroses
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