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Abstract
Post-traumatic clival hematomas are a rare entity and almost exclusive to the pediatric population. Those of retroclival loca-
tion are exceptionally rare. This entity was first described in 1941 by Coleman and Thomson, and since then, less than 30 
cases have been reported in the literature. Clinically, these hematomas are usually silent and slow, but clinical state worsen-
ing may be sudden and rapidly fatal by the onset of obstructive hydrocephalus in the absence of prompt treatment. Here, the 
authors report a new case of pediatric post traumatic retroclival epidural hematoma following a minor blunt head trauma 
in a 03-year-old male patient with good outcomes. The authors will proceed with a review of the literature regarding the 
pathophysiology and mechanisms of occurrence of such post-traumatic injury.
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Introduction

Post-traumatic clival hematomas are a rare entity and almost 
exclusive to the pediatric population [1–3]. Hematomas can 
be epidural or subdural and can be difficult to differentiate 
on imaging, the anatomy of the tectorial membrane being 
a reference [4]. Those of retroclival location are exception-
ally rare [3, 5, 6]. This entity was first described in 1941 
by Coleman and Thomson [6], and since then, less than 30 
cases of posttraumatic retroclival epidural hematoma have 
been reported in the literature [7]. Clinically, these hemato-
mas are usually silent and slow, but clinical state worsening 
may be sudden and rapidly fatal by the onset of obstructive 
hydrocephalus in the absence of prompt treatment [6].

Here, the authors report a new case of pediatric post 
traumatic retroclival epidural hematoma following a minor 

blunt head trauma in a 3-year-old male patient with good 
outcomes. The authors will proceed with a review of the 
literature regarding the pathophysiology and mechanisms 
of occurrence of such post-traumatic injury.

Case report

A 3-year-old male patient with no particular medical or sur-
gical history and good cognitive, emotional, communicative, 
and motor capacities was brought by his mum to the emer-
gency room then to our neurosurgery department for man-
agement of head trauma. The child’s mum reported that her 
son fell out from his bed from a height of about 0.5 m with 
occipital landing 4 h before admission. She also reported 
that her boy vomited several times without any episodes of 
generalized or focal seizures. A standard general physical 
check-up was performed and revealed no abnormalities apart 
from a discreet shallow subcutaneous bump next to the trau-
matic occipital impact point without oozing blood, bruise, 
or loss of cutaneous continuity. The boy did not seem to 
be dazed or shocked. Temperature, pulse rate, respiratory 
rate, blood pressure (with cuff covering 2/3 of the upper 
arm), weight, height, and head circumference were in normal 
range. On neurological examination, the boy was reactive 
and vitally stable. His Glasgow Coma Scale was assessed 
to be 15/15. His pupils were bilaterally equal, round, and 
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reactive to light. The rest of the examination was within 
normal confines. The chest X-ray was normal. A complete 
blood count as well as serum electrolytes blood test was 
all in normal range. An urgent brain computed tomogra-
phy (CT) scan (Fig. 1) was performed showing a retroclival 
lens-shaped hyperdensity, lateralized on the right side, of 
regular contours, coming into contact with the dorsum sella, 
measuring 17 × 9 mm in diameter suggestive of an epidural 
retroclival hematoma. There were no signs of either associ-
ated upper cervical spine dislocation or clival fracture over 
the hematoma.

Regarding the reassuring clinical condition of the 
patient at the time of admission, it was decided to maintain 

a conservative treatment under strict neurological surveil-
lance and close monitoring of his hemodynamic condition. 
The control brain CT scan (Fig. 2) performed 5 days later 
showed the stability in size of the hematoma. CT angiog-
raphy revealed no other apparent abnormalities such as 
aneurysm, occult arteriovenous malformation, or traumatic 
arterial dissection.

During all the surveillance period, the patient had no 
further episodes of vomiting or cranial nerve palsy. He 
continued to progress until his discharge ten days after the 
traumatic event with close appointment at the out-patient 
clinic. He returned after a week of discharge and he was 
fully asymptomatic over subsequent visits.

Fig. 1   Non-enhanced brain CT 
scan in axial (a, d parenchymal 
and bone window respectively), 
sagittal (b, e parenchymal and 
bone window respectively), and 
coronal plane (c, f parenchymal 
and bone window respec-
tively) showing a retroclival 
lens-shaped hyperdensity (red 
arrows), measuring 17 × 9 mm 
in diameter, lateralized on the 
right side, of regular contours, 
coming into contact with the 
dorsum sella. Note the absence 
of neither associated upper cer-
vical spine dislocation nor clival 
fracture over the hematoma 
on bone window images (d, 
e, f) and the persistence of the 
spheno-occipital synchondrosis 
(e yellow arrow)

Fig. 2   Control axial (a) and 
coronal (b) non-enhanced 
brain CT scan in parenchymal 
window performed 5 days after 
trauma showing the stability 
in size of the hematoma (blue 
arrows)
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Discussion

Trauma is the most common cause of extradural hema-
tomas [6]. Most cases are associated with skull fractures 
and unlike supratentorial epidural hematomas, which are 
mainly due to arterial damage, most extradural hematomas 
in the posterior cerebral fossa are due to involvement of 
the venous sinuses [6, 8]. The higher incidence of such 
hematoma in pediatric population may be due to cervical 
muscle and ligamentous immaturity of the craniocervical 
junction, as well as the increased head-body ratio char-
acteristic of this age group [1, 9]. However, the patho-
physiology of these retroclival epidural hematomas is not 
yet well elucidated [5, 6]. It has been suggested that the 
particular characteristics of the craniovertebral junction 
predispose to these hematomas since there is a precarious 
stability of this junction essentially during childhood [5] 
as the occipital condyles are relatively smaller and the 
atlantooccipital joint is oriented more horizontally. In 
addition, damage and dislocation of the ligament tissues 
connecting the odontoid process to the skull base could 
be involved in this pathophysiology. Elongation as well as 
dislocation of the tectorial membrane, posterior longitu-
dinal ligament, and cruciate ligament could disrupt local 
vascular structures at the cervico-occipital hinge (basilar 
venous plexus, dorsal meningeal branch of the meningohy-
pophyseal trunk) leading to the onset of retroclival bleed-
ing [6, 10].

Clinically, retroclival epidural hematoma is usually 
silent and slow or may be associated with raised intracra-
nial pressure [6]. Few cases of post-traumatic subdural and 
not epidural retroclival hematomas have been reported in 
adult patients, with symptoms of raised intracranial pres-
sure and paralysis of the VI nerve in the first hours after 
the trauma [11, 12]. Our patient did not show obvious 
signs of damage to the 6th cranial nerve, and his intrac-
ranial hypertension was limited to a few episodes of 
vomiting.

According to the literature, the hematoma’s size has 
no correlation with the severity of symptoms and clini-
cal signs [1, 5]. Just as the initial state of consciousness, 
judged by the Glasgow score, does not make it possible to 
predict the prognosis of patients [1, 5, 10].

Brain CT scan is the first-line imaging method. How-
ever, beam hardening may mask this type of hematoma 
[13]. Multiplanar reconstructions, particularly sagittal 
ones, and CT angiography can increase the sensitivity of 
CT for the detection of retroclival hematomas and add 
other information such as possible clival fracture or asso-
ciated vascular lesion. MRI is the most sensitive diag-
nostic tool for diagnosing these lesions [6]; it makes it 
possible to overcome the beam hardening encountered on 

the CT scan, with great sensitivity thanks to the gradient 
echo sequences sequence allowing the detection of hemo-
globin degradation products, such as deoxyhemoglobin 
which is responsible for a hyposignal by effect of magnetic 
susceptibility.

Regarding management, a review of the literature [5–7] 
showed that conservative treatment is generally adopted as 
first-line treatment as it was decided for our patient. However, 
the management of these hematomas will depend on asso-
ciated injuries, degree of brainstem compression, progres-
sion of hydrocephalus, and/or cranial nerve palsies, in which 
case surgical treatment should be sought. Approaches most 
frequently used for the drainage of this type of hematoma 
are the sub-occipital, sub-temporal, and the extreme lateral, 
although previous approaches supported by endoscopy have 
been reported [14].

Conclusion

Post-traumatic retroclival epidural hematoma remains pathol-
ogy almost exclusive to pediatric population, and although 
there are few cases reported in the literature, it is possible that 
this entity is often underdiagnosed and must involve CT scan 
investigation of cervico-occipital hinge to rule out predispos-
ing underlying ligament instability.
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