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Abstract Retroclival epidural haematoma (REDH) has been
reported infrequently. It is a rare entity which is probably
underdiagnosed. It is most commonly seen in the paediatric
population and is generally associated with high-velocity inju-
ries. We report three cases of paediatric patients diagnosed with
REDHs: two of them secondary to high-energy trauma related
to a motor-vehicle accident and the other a low-energy trauma
after a slip while playing football. All three patients were man-
aged conservatively by cervical immobilisation with favourable
outcome. REDH is probably underdiagnosed by computed to-
mography scan. When the suspicion is high, sagittal reconstruc-
tions or magnetic resonance imaging should be considered to
confirm the diagnosis. Usually, it is related to hyperflexion or
hyperextension cervical injuries secondary to motor vehicle ac-
cident. However, it can also be observed in milder injuries.

Keywords Clivus . Craniovertebral junction . Retroclival
epidural haematoma . Case report

Background and importance

Retroclival epidural haematoma (REDH) is a particularly rare
entity, making up an estimated 1.2–12.9% of all epidural
haematomas [1]. Only a few isolated cases and small case series
have been reported in the literature, with the largest being of
eight patients [29]. The vast majority of REDHs are diagnosed
in children, although some have been reported in adults. It has

been described in adults in relation to cranioencephalic trauma
[9, 25], as secondary to decompressive craniectomy for cerebel-
lar infarction [4] and to pituitary apoplexy [2, 11]. Cho et al. [5]
reported a unique case of spontaneous epidural retroclival
haematoma. Silvera et al. [26] reported the association of the
REDH with abusive head trauma, being the retroclival collec-
tions especially common in these patients, mainly subdural
haematomas. It typically develops after a high-energy trauma,
with almost all the patients being a victim of a motor vehicle
crash as a pedestrian, bicyclist or passenger in the vehicle [29].
Only one REDH has been reported in relation to a minor head
trauma. The patient suffered a hyperextension injury after a fall
forward while running [13]. These haematomas are probably
underdiagnosed by computed tomography (CT) scan because
of artefacts caused by cranial bones, like other lesions in the
posterior fossa. For this reason, sagittal reconstructions using
multi-detector CT and magnetic resonance imaging (MRI)
might be considered if REDH is suspected [3, 12, 23, 27, 29].

Usually, theneurological symptomsofREDHaredue tocranial
nerveinvolvementononeorbothsides.Thelesionmightbearesult
of the trauma, causing the compression or inflammation of the
cranial nerve. The abducens nerve is the most commonly injured,
probably because of its longest intracranial course [3, 15, 21, 29].
Glossopharyngeal, hypoglossal, optic, oculomotor and trigeminal
nervescanalsobeinvolved[29].Rarely,hemiparesiaorparaparesia
in upper or lower limbsor centromedullary syndromemight be the
clinical presentation [12].

Case reports

Case 1

A 7-year-old boy suffered a hyperextension injury to his neck
caused by occipital trauma after slipping while playing soccer.
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Hewas brought to the emergency department with drowsiness
within 1 h of the incident. On clinical examination, his vitals
were stable. Witnesses reported a transient loss of conscious-
ness with progressive recovery. He did not develop nausea or
vomiting. His Glasgow Coma Scale (GCS) score was
E3V5M6. Neurological examination revealed diplopia caused
by right abducens palsy and right hemiparesis 4/5.

The patient underwent CT scan of the head, which showed
an REDH with brainstem compression (Fig. 1a–c). He was
immobilised with a Philadelphia brace and was transferred to
the paediatric intensive care unit for close neurological mon-
itoring. An MRI scan of the head and cervical spine was per-
formed 2 days later. It confirmed an REDH and demonstrated
a slight decrease in the size of the haematoma (Fig. 1d). The
patient improved progressively in diplopia and weakness over
one week and was discharged.

Flexion and extension cervical spine X-rays were per-
formed 2 weeks after discharge. They demonstrated stable
alignment at the craniocervical junction (CVJ) and the
Philadelphia brace was removed. On 6-month follow-up at
the outpatient clinic, the patient was found to be completely
asymptomatic.

Case 2

A 9-year-old boy was admitted to the emergency department
after being involved in a motor-vehicle accident. The patient
was sitting in the back seat with his brother (patient of case 3)
wearing the seat belt. On examination, he was sleepy with a
GCS score of 14 and no other neurological symptoms. He

complained of headache accompanied by nausea and
vomiting.

Brain CT scan revealed an REDH, left peri-rolandic contu-
sion and atlantoaxial rotatory subluxation (type I-II Fielding
andHawkins classification) with no odontoid process fracture.
The craneocervical instability was treated conservatively with
cervical brace (Philadelphia). He developed progressive dip-
lopia caused by a complete VI nerve palsy on the right side
and VI nerve paresis on the left side. Brain and cervical spine
MRI was performed on the second day and confirmed the
REDH (Fig. 2) and the atlantoaxial rotatory subluxation. He
was discharged on 15th day post admission with partial VI
right nerve palsy.

Flexion and extension cervical spine X-ray did not demon-
strate any craniocervical junction instability and cervical col-
lar was discontinued. On 6-month follow-up at the outpatient
clinic the right VI nerve palsy had almost resolved. There was
no other neurological deficit. Repeat imaging showed resolu-
tion of the haematoma.

Case 3

A 5-year-old boy was brought to the emergency department
after suffering the same accident as case 2. On arrival he was
haemodynamically unstable with a GCS score of 8 with
normoreactive and isochoric pupils. The patient underwent
orotracheal intubation and was transferred for CT scan
(Fig. 3a). He was admitted to the paediatric intensive care unit
where his mental status improved and the endotracheal tube
was removed. On clinical examination, he presented a GCS of

Fig. 1 Axial (a, b) and sagittal
(c) CT scan revealing a well-
defined heterogeneous
hyperdense collection from
midpons to odontoid process. Its
maximum thickness is 14mm. No
fractures are observed in clivus
and craniovertebral junction. T2-
weighted sagittal MRI (d)
showing a hypodense lesion in
contact with pontomedullary
junction without compressing it.
The diagnosis of the mass is
consistent with an epidural
retroclival haematoma
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12 (E3, V3, M6) with right VI nerve complete palsy.
Conservative treatment with a cervical brace (Philadelphia)
was decided.

Brain and cervical spine MRI obtained 2 days after admis-
sion showed right frontotemporal and parietal microcontusions
and an REDH haematoma (Fig. 3b). There were no lesions in
the cervical spine so the cervical brace was removed. During his
stay the patient improved in sensorium and his diplopia. He was
discharged on day 17 after admission.

On 6-month follow-up, he had recovered partially in his VI
nerve palsy. There was no other neurological deficit. Control
MRI was performed showing complete resolution of the
haematoma.

Discussion

REDH is an uncommon entity that typically affects the pae-
diatric population. The first case was reported by Coleman
et al. [6] in 1941. Since then, 33 paediatric cases of epidural
haematoma have been described in the literature (Table 1).
Most REDHs are associated with a motor-vehicle accidents
with high-energy trauma [29]. Apart from our first case, to our
knowledge only one REDH caused by a minor head trauma
has been reported previously. [13] Despite its relation with

cranioencephalic trauma and polytrauma, no direct relation
has been observed between GCS scores on admission and
neurological outcome in these patients [15, 29]. Tubbs et al.
[29] have reported the largest series of retroclival epidural
haematoma and they found no correlation between
haematoma size and presenting symptoms.

Patients 2 and 3 were both diagnosed with REDH after suf-
fering a motor-vehicle crash as passengers sitting in the rear
seats. To our knowledge, this is the first time that two cases of
epidural retroclival haematoma are reported after suffering the
same traffic accident. Based on our experience and previous
studies this pathology is likely to be underdiagnosed [29].

Pathophysiology

The pathophysiology of the formation of a REDH remains con-
troversial [3, 29]. It has been suggested that the unique character-
istics of the craniovertebral junction in children predispose them
to the formation of these haematomas [29]. The incomplete de-
velopmentofpaediatric bones [12], smaller occipital condyles [3,
21], horizontally oriented atlanto-occipital joints [29] and an in-
creased elasticity of the ligaments [28] accounts for relative hy-
permobility of the paediatric craniovertebral junction. The tecto-
rialmembranecanbedisruptedfromtheclivusbyhyperflexionor
hyperextension injuries and result in vascular lesions and blood

Fig. 2 Sagittal T1-weighted (a)
and T2-wieghted (b) MRI of the
upper cervical spine. The tectorial
membrane has been dissected
6 mm by a mixed signal mass that
extends from the upper part of the
clivus to the odontoid process
corresponding with an epidural
retroclival haematoma

Fig. 3 a Cranial CT scan showed
a high density mass in behind the
clivus. b FLAIR-T2 weighted
sagittalMRI image demonstrating
an epidural retroclival haematoma
that dissects 4 mm the tectorial
membrane from its underlying
bony attachments. The odontoid
process is not displaced
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accumulation in the retroclival area (basilar venousplexus, dorsal
meningeal branch ofmeningohypophyseal trunk) [3, 21, 23, 29].
Atlanto-axial [22] and atlanto-occipital dislocations [24, 30] or
clivus and cranial base fractures have been reported as the causes
of REDH [14]. Nevertheless, a fracture of the clivus may not be
accompaniedwith an epidural retroclival haematoma [7]. In fact,
most of haematomas result from ligament injury.

Treatment

In the literature, the majority of the patients have been managed
conservativelywithacervicalbrace[15,21,28,29].Conservative
management results in good recovery in the majority of cases if
there is no progressive neurological deterioration. Evacuation of
the haematoma can be considered in cases with progressive
brainstem compression and fusion in CVJ instability [15, 29].
Surgeryhasbeenrequired in fourcases: twotransoraldecompres-
sions [16] and two posterior decompressions [10, 20, 24].
Atlanto-occipital dislocationmust be ruled out andmay required
fusionifunstable[15,28,29].Prognosishasremainedexcellent in
themajorityof cases reported in the literature [21, 29].Thedeaths
are usually associated with the patients’ comorbidities.

Conclusions

Traumatic REDH is a rare entity and likely to be
underdiagnosed with CT. When the suspicion is high, sagittal
reconstructions or MRI should be considered to confirm the
diagnosis. Usually, this haematoma is related to sudden
hyperflexion or hyperextension injuries at the CVJ sustained
in a traffic accident. However, it has been observed in milder
injuries. Injury of the occipito-atlanto-axial complex should
be discarded by cervical CT to detect bone lesions and cervical
MRI looking for inflammatory changes in STIR sequence.
Classically, the VI nerve palsy is the most frequent symptom.
Conservative management is the treatment of choice in the
majority of cases and it is associated with good prognosis.

The next of kin has consented to submission of this case
report to the journal.
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