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1. Introduction

Epidural hematomas of the posterior fossa (EDHPF) are rare lesions
associated with trauma to the posterior skull base. They have been re-
ported to occur in 5.7-9.9 % of traumatic epidural hematomas."? The
advent of Computed Tomography (CT) has facilitated the diagnosis of
EDHPF. It has also contributed to a substantial drop in mortality asso-
ciated with these lesions, with 40 % mortality in the pre-CT erato 15.6 %
immediately after the introduction of CT imaging.® Generally, larger
contemporary published series have treated the majority of these lesions
surgically.>*” Conservative management has mostly been reserved for
only smaller-size EDHPF.>* %% These lesions are believed to have a
venous origin typically from a tear in the venous sinus or the site of
overlying skull fracture.”>>° 2 Due to their bleeding site being typi-
cally venous, our approach to these lesions by default has been con-
servative. Therefore, we present our results of management of EDHPF.

2. Methods

Between 2007 and 2018 all blunt, acute-to-subacute (diagnosis of

EDHPF within index admission and patient had to be admitted to our
facility within 96 h of index trauma) traumatic EDHPF were prospec-
tively collected. Any chronic presentation of EDHPF was excluded.
Medical records, radiographic records, operative notes, and clinic doc-
umentations were applied to retrieve data retrospectively.

Our method in conservative management of EDHPF has focused on
early head elevation to greater than 30°. Furthermore, we paid early
attention to minimize or alleviate any constriction to venous outflow
from the head by removing any constriction of the neck vessels. We
released any bands or collars that could have impeded venous outflow.

3. Results
3.1. Demographics

A total of 30 consecutive patients were enrolled in this study. Of
these patients, 22 were male and 8 female, with an average age of 17.1
years (range 2-47 years). A total of 19 patients were younger than 18
years of age. The mechanisms of trauma were vehicular accidents (n =
14), falls (n = 9), assaults (n = 3), and other (n = 4).
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Fig. 1. (A-D) A) A 14-year-old male fell off a driving truck and presented with headache. He was otherwise neurologically intact. Initial CT head revealed a left
EDHPF. B) A follow up CT head done 3 h later disclosed expansion of the hematoma, which was managed conservatively, since the patient did not worsen clinically.
Eventually after 1 week of conservative management in the hospital the patient was discharged. C) On day 17 after the trauma a CT head disclosed further expansion
of the hematoma but with breakdown of the clot (hypodense hematoma). D) Finally, the hematoma resorbed on CT head 6 weeks following the trauma, with the
patient remaining stable and unchanged clinically throughout the period of conservative treatment.

Patients presented within 24 h from the trauma in 27 cases, within
48 h in 2 cases, and a single case presented at 4 days post-trauma.

Clinical symptoms consisted of headache (n = 11), nausea with or
without vomiting (n = 6), initial loss of consciousness (n = 7), dimin-
ished mental status (n = 9), coma (n = 8), ataxia (n = 2), failure to thrive
(n = 1), diplopia (n = 1), and seizure (n = 1).

4. Radiological data

All EDHPF were diagnosed using CT scanning of the head. Half of
EDHPF extended supratentorial. In 27 patients the EDHPF was located
lateral to midline over the cerebellar hemisphere, in 2 it crossed midline,
and in a single case it was located over the clivus.

The EDHPF was not present on the initial image in 6 patients. In 14
patients an immediate (within hours or days) progression of the

hematoma was documented (Fig. 1). The thickness of the EDHPF ranged
from 2 mm to 29 mm. Thickness of less than 10 mm was present in 17
patients.

Hydrocephalus was registered in 3 instances, of which in one case the
hydrocephalus was not considered to be caused or aggravated by the
EDHPF. Basal cisterns were compromised in 7 patients, of which in 5
cases the EDHPF was not considered causing or significantly aggravating
the obstruction of the basal cisterns. Associated traumatic intracranial
injuries were noted in 20 patients and consisted of subarachnoid hem-
orrhage (n = 13), subdural hematoma (n = 4), cerebral contusion (n =
14), cerebrospinal fluid leak (n = 1), stroke (n = 1), intraventricular
hemorrhage (n = 2), and diffuse brain edema (n = 1).
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Table 1
Initial GCS score and method of treatment.

Initial GCS Patients Treated Surgically Patients Treated Conservatively

Score*

13-15 1 20
9-12 2

3-8 6 1

*The initial GCS score upon presentation is divided into three categories
resembling mild (GCS 13-15), moderate (GCS 9-12), and severe (GCS 3-8) head
injury. As depicted in the table, most of the surgical interventions (craniotomy
and/or EVD placement) were performed in the groups with moderate and severe
head injury, whereas most patients with mild head injury (GCS 13-15) under-
went conservative therapy.
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4.1. Neurosurgical intervention

Neurosurgical interventions were applied in 9 patients. Four patients
had a procedure specifically to address the EDHPF either indirectly by
placing an external ventricular drain (EVD) to alleviate hydrocephalus
caused by the EDHPF (n = 2), or directly by evacuating the EDHPF (n =
2). In the cohort that was operated on to directly evacuate the EDHPF,
one case was done primarily to evacuate a large supratentorial compo-
nent of the EDHPF that was associated with elevated intracranial pres-
sures. Intra-operatively, laceration to the transverse sinus as source of
bleeding was identified. The laceration was treated in onlay fashion by
placing an oversized piece of synthetic dural substitute graft epidurally
over the site of tear, which readily stopped the bleeding with a small
amount of gentle compression applied to region. The other patient un-
derwent evacuation of the EDHPF associated with radiographic

Fig. 2. (A-C) A) A 21-year-old male fell out of a driving vehicle and presented in a deeply comatose state with a GCS score of 3, anisocoric, non-reactive pupils,
without other brain stem reflexes, but present agonal respiratory efforts. CT revealed an EDHPF along with diffuse brain edema, traumatic frontal contusion, and
subarachnoid bleed, extensive skull base fractures involving bilateral petrous bones, B) as well as early developing hydrocephalous. C) An immediate external
ventricular drain was placed to treat the associated hydrocephalus secondary to spinal fluid flow obstruction caused by the EDHPF. However, due to rapid pro-
gression of the EDHPF and the overall poor prognosis for recovery the family elected against further procedures and the patient died from his head injury.
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Fig. 3. (A and B) A) A 38-year-old male presented in coma with a GCS score of 7. CT head revealed an acute left hemispheric subdural hematoma (SDH) along with a
small right posterior temporal epidural hematoma (EDH). Patient underwent an emergent left craniectomy and evacuation of the SDH. During this procedure a
massive herniation of brain through the cranial defect was noticed. B) An immediate post operative repeat CT revealed a massive expansion of the right EDH with
severe infratentorial extension and brain compression. The patient died shortly after from this EDH.

progression. In this case, it was specifically the patient’s and family’s
request to operate. It was felt at the time that both options (surgery as
well as conservative therapy) were equally reasonable.

In five patients, surgery was performed to primarily address other
associated intracranial injuries. In one instance an associated EDHPF
was also evacuated, but solely because it blocked access to a cerebellar
contusion. In other terms, there was otherwise no need to evacuate the
associated EDHPF.

In general, neurosurgical interventions (craniotomies and/or EVD
placement) for head injuries in our patient population were typically
applied in patients with lower Glasgow Coma Scale (GCS) scores
(Table 1).

5. Patient outcomes

Follow-up was present in 21 patients (mean 22.4 months; range 1-85
months). Five patients were lost to follow-up after discharge. In these
cases, their neurological status at time of discharge was used for their
outcome evaluation.

At discharge and/or last follow up (range 1-85 months), a total of 23
patients were alive and fully neurologically intact. Two patients were
alive with minor neurological deficit (facial palsy in one case and
anosmia in the other). One patient remained in a permanent comatose
state, and 4 patients died of their head injuries (13.3 % mortality). All
patients that died or stayed in coma presented in coma.

In 2 instances the patients’ deaths were caused or aggravated by their
EDHPF. One patient presented in a deeply comatose state with non-
reactive anisocoric pupils and agonal respiratory effort. GCS score was
3. An immediate EVD was placed to treat hydrocephalus associated with
EDHPF. This failed to improve the patient’s clinical condition. Surgery
was offered but the family declined due to overall poor prognosis
(Fig. 2). In a second patient who suffered from severe head injury with
temporal-frontal contusions and subdural hematoma with shift, a
decompressive hemicraniectomy was conducted. Intra-operatively se-
vere brain herniation was encountered. An immediate CT obtained
following hemicraniectomy disclosed a massive expansion of a contra-
lateral epidural hematoma (initially small and limited to the supra-
tentorial compartment), which post-craniectomy had also expanded to
the posterior fossa causing massive brain stem compression. Patient
rapidly succumbed to this hemorrhage and died prior to any further
interventions being possible (Fig. 3).

The poor outcome of the remaining 3 patients who died or remained
in coma was not caused by the EDHPF but rather was due to other
associated traumatic intracranial findings.

6. Discussion

Prior to the advent of CT scanning, the mortality associated with
EDHPF was high. With better imaging, this mortality was reduced
significantly.® However, these lesions are still thought by many experts
to require prompt surgical treatment by evacuation of the epidural he-
matoma located in the posterior fossa.”>%'*>!° In larger modern
case-series most of these lesions are typically operated upon.”* This is
generally due to the compact tight space of the posterior fossa harboring
critical brain stem structurers. Amongst indications for surgery are
thickness or volume of clot, progression of the size of the hematoma,
crowding of the basal cisterns, and/or any mass effect on the 4th
ventricle with or without associated hydrocephalus.”* %%1617

However, there have been some efforts to apply a conservative
approach towards these lesions.'”?° A non-operative approach has
mainly been used for smaller size hematomas, often measuring below
12 mm in thickness, or lesions that do not cause mass effect on the 4th
ventricle or basal cisterns. »%%1%2! Furthermore, surgery is often applied
if any progression of the EDHPF is noted.>° Even in series more readily
applying a conservative approach, a significant portion of patients
typically undergo direct clot evacuation. The surgical portion often in-
cludes between 30 and 70 % of presented cases, »%%16:21-23

Therefore, our cohort is unique because we treated the vast majority
of our patients’ EDHPF conservatively. We chose a conservative
approach based on a number of criteria, such as GCS score, CT findings
of clot thickness, mass effect, hematoma progression. Furthermore, in
our series, we specifically focused up-front to optimize success for
conservative therapy by aggressively minimizing any increase in intra-
venous sinus pressure. This was achieved by rigorous head elevation,
as well as limiting any external obstruction around the neck (removing
collars, avoiding constricting bands associated with the endotracheal
tube). As these hematomas are largely due to a venous source of
hemorrhage,>>°'2 our goal was to minimize venous bleeding
conservatively.

Applying this strategy, we could avoid surgery to evacuate EDHPF in
most patients (90 %). Our mortality (13.3 %) was within the range of
overall mortalities (0-17.9 %) associated with the management of these
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lesions reported in major series in the literature.' %212

In the two instances where mortality was associated with the EDHPF
(Figs. 2 and 3), an immediate surgical intervention was not believed to
avert death.

7. Conclusion

The majority of EDHPF can be treated safely with conservative
management. Measures to avoid an increase in intracranial venous
pressures are key to success in conservative therapy. Indications for
surgical evacuation should be considered on an individual basis.
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