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Abstract

Postoperative intracranial epidural hematoma (EDH) is an extremely rare complication following spinal
surgery, with only a handful of cases described in the literature. We report the case of a 16-year-old girl
who underwent a successful subtotal resection of a giant lumbosacral schwanomma (L2-S2 level).
Recovery from general anaesthesia was uneventful; however, her neurological status deteriorated rapidly
within 24 hours after surgery. A head computed tomography scan revealed a large right frontoparietal
EDH with midline shift. An immediate frontotemporoparietal osteoplastic craniotomy and evacuation of
the EDH were performed. At one year, the patient had regained full neurological recovery with no
radiological signs of growth of the residual tumour.
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Introduction

Intracranial epidural hematoma (EDH) generally occurs after head trauma or as a complication of cranial
surgery. Spontaneous intracranial EDH can occur in patients who underwent a cranial decompression, or
have pericranial infections, coagulation disorders, dural vascular malformations, and cranial neoplasms
[1]. Spontaneous (non-traumatic) intracranial EDH is a known but uncommon life-threatening
postoperative complication of spinal surgery. We searched the literature for such cases and identified only
four reports, of which three were on adolescents. All cases of intracranial EDH after spinal surgery shared
incidental dural tears (IDT) and cerebrospinal fluid (CSF) leakage, which are not uncommon in spine
surgery [2, 3]. We describe the fifth case of spontaneous EDH following spinal surgery and the first case
with lumbosacral pathology. We present a review of the literature and discuss possible causes, prevention,
early diagnosis, and treatment of this rare postoperative complication.

Case report
History, clinical examination and workup

A sixteen-year-old girl with a lumbosacral (L2-S2 level) tumour was admitted to our department for
elective surgery. Her symptoms started two years earlier with progressively worsening lower back pain
resistant to medication. Six months prior to admission she developed numbness of the gluteal region
running into the posterior compartment of the thighs. She had a history of orthopaedic surgery to the spine
for thoracolumbar scoliosis. Her medical history was otherwise unremarkable. Preoperative neurological
examination revealed bilateral knee flexion contractures, limited lower limb range of motion, hypotrophy
of the left extensor digitorum brevis muscle and left gastrocnemius muscle and bilateral hypotrophy and
contracture of gluteal muscles. Absent triceps surae reflex and sensory loss in the posterior aspect of the
left leg were also verified. The patient did not report any bowel or bladder function loss and preoperative
coagulation studies were normal. Electromioneurography (EMNG) revealed a severe left side L5, S1, and
S2 proximal radicular lesion and a mild left L4 and right L5 and S1 radicular lesion. A magnetic
resonance imaging (MRI) of the thoracolumbar spine revealed a large intradural tumour extending from
L2-S2, which was T1 isointense, T2 hyperintense, and had heterogeneous contrast enhancement with a
partial central hypointensity. Subarachnoid space was reduced in the area surrounding the tumour, and
CSF was absent. The vertebral laminae adjacent to the tumour were thinned (Fig. 1). Her pre- and
postoperative laboratory tests, including coagulation tests, were normal.

Surgery



The patient was operated under general anaesthesia in prone position via a posterior approach with the
head positioned in a foam head rest. Preincision intraoperative neuromonitoring was performed, including
somatosensory-evoked (SSEPs) and motor-evoked potentials (MEPs). After an X-ray confirmation of the
spinal level, a midline skin incision and laminectomy extending from L2 to S2 were performed. Midline
durotomy was made and CSF released for local decompression, upon which a large intradural tumor
incorporating spinal nerves and extending to S1 and S2 foramina bilaterally was visualized. Signs of dural
thinning due to tumour compression were evident. First, the tumour was debulked using a Cavitron
Ultrasonographic Surgical Aspirator (CUSA) and then dissected from neural tissue. Subtotal tumour
resection was achieved with a small tumor remnant extending deep into the S1 and S2 foramina.
Duroplasty was performed using Neuro-Patch® and fibrin glue, respectively, and a Hemovac® drain was
placed into the epidural space. Intraoperative SSEPs and MEPs showed no change compared to baseline.
The wound was closed in anatomic layers. Intraoperative blood loss was minimal and there were no
complications during or immediately after the procedure. Postoperatively, the patient was admitted to the

intensive care unit (ICU), where she recovered neurologically intact.

Complication and management

Twenty-four hours after surgery the patient was noted as being drowsy and somnolent with an inadequate
verbal response. An urgent head computed tomography (CT) scan revealed a large frontoparietal EDH (6
cm x 3 cm) (Fig. 2). The patient underwent an immediate frontotemporoparietal osteoplastic craniotomy
and EDH evacuation. A postoperative CT scan showed no residual hematoma or other intracranial

complications (Fig. 3) and patient recovered completely.

Follow-up

Histological, imunohistochemical, and ultrastructural analysis of the spinal tumour sample revealed a
schwannoma composed predominantly of Antoni B tissue. First postoperative lumbar MRI performed two
months postoperatively revealed a small tumour remnant in the S1-S2 extracanalicular region (Fig. 4).
Follow-up evaluation revealed no new deficits on neurological examination. Second postoperative MRI
performed one year postoperatively revealed no growth of the residual tumour, postoperative

complications or possible signs of a tumour in other regions.



Discussion

In most cases, EDH is a consequence of head trauma. In-bending of the skull due to a traumatic impact
leads to a skull fracture, which can cause epidural bleeding from lacerated meningeal vessels, fractured
edges, torn venous sinuses or diploic veins. The decision to operate is based primarily on the patient's
Glasgow Coma Score (GCS), pupillary abnormalities, and CT parameters, especially clot thickness,
hematoma volume, midline shift, and the status of the basal cisterns. Several published studies have
discussed the aetiology of postoperative epidural hematoma. Main possible causes of this unusual
phenomenon are pericranial infections (e.g. frontal sinusitis, maxillary sinusitis, otitis media, and
craniofacial infections), coagulation disorders, dural vascular malformations and cranial neoplams [4, 5].
Spinal surgery is associated with a wide range of intraoperative complications including wrong-level
surgery, nerve root lesion, vascular injury, and dural tearing [6]. Dural tears are common complications of

spinal surgery, with reported incidence rates from 1-17%, which can lead to CSF leakage [6].

In this report we describe a rare complication of spinal tumour surgery. This is the first report of
intracranial EDH following surgical removal of giant lumbosacral schwannoma most likely caused by a
CSF leak. To the best of our knowledge, only three similar cases of EDH after intradural spinal surgery
were reported thus far (Table 1). First is a case of a 15-year-old girl who developed bilateral acute
supratentorial epidural hematomas after a resection of a thoracic intradural metastasis via a T4-T5
laminotomy [7]. Second is a case of a 14-year-old girl with bilateral epidural hematomas which occurred
after cervical schwannoma surgery [2]. Third is a case of a 14-year-old girl who developed bilateral
intracranial EDHSs after excision of a C4 subdural schwannoma [8]. In the case of our patient, there were
no underlying conditions known to be associated with a risk of postoperative intracranial EDH [2]. A
well-known consequence of procedures such as lumbar puncture, myelography, spinal anaesthesia, cranial
and spinal surgery is CSF volume depletion which can cause intracranial hypotension (IH). Although IH is
a benign clinical condition, sometimes it can lead to serious complications such as acute intracranial
subdural hematoma, subarachnoid haemorrhage, and cerebral or cerebellar hemorrhagic infarction. Exact
aetiology of intracranial bleeding due to intracranial hypotension is unknown; however, it is plausible that
loss of CSF causes a significant drop in intracranial pressure, leading to enlargement of dural venous
sinuses, increase in the gradient between intravascular pressure and CSF pressure and, finally, tearing of
bridging veins due to caudal brain displacement [9]. It remains unclear which factors and to which extent
contribute to development of intracranial EDH after spinal tumour removal; however, the common pattern
in all four cases described thus far include a large CSF leak, CSF blockage, female gender, and young age.
For some reason, intracranial EDH following spine surgery occurs only in female adolescents. The

pathogenesis of EDH in our patient remains unclear. It seems plausible, although highly speculative, that



the CSF leak was aggravated by the Hemovac® drain and that the length of duration of the surgery caused
a significant IH which in turn caused the ED [9]. ED can occur due to a CSF leak during or after any type
of spinal surgery which involves dural tearing or intradural manipulation. Our aim was to report a rare
case of EDH following removal of a giant lumbosacral schwannoma. The possibility of EDH should be
considered in any patient with unexplainable neurological deterioration who underwent a procedure with a

large intra- or postoperative CSF leak.
Conclusion

Postoperative intracranial EDH is a rare but possible complication after spinal tumor surgery.
Postoperative neurological deterioration in adolescent patients sholud raise suspicion of intracranial EDH

in case of which an emergent surgical evacuation is mandatory.
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Figure legends

Fig. 1. a, b Preoperative MRI. Sagital plane T1 and T2 images showing a large schwannoma extending
from L2-S2; contrast-enhanced images show a large heterogeneous mass with partial central
hypointensity. ¢, d Coronal and axial plane contrast-enhanced T1 images showing lateral tumour

extension.

Fig. 2. a, b Preoperative CT images showing a right-sided frontoparietal epidural haematoma with mass
effect.




Fig. 3. a, b Postoperative CT images showing no residual hematoma, or other intracranial complications.

Fig. 4. a, b Postoperative MRI. Sagital and axial T2 images showing the excision cavity and residual CSF
collection. ¢ Coronal T1 contrast-enhances image showing a small tumor remnant in the S1-S2

extracanalicular region.




Table 1. Cases of intracranial epidural hematoma following spinal intradural surgery

Subject First author, Subject Spinal pathology =~ EDH location Note
no. year, sex, age
reference (years)
1 Surash, female, T4-T5 Bilateral (frontal ~ Medulloblastoma of the
2009 [7] 15 extramedullary right, posterior fossa removed
metastatic frontoparietal four years earlier
medulloblastoma  left)
2 Li, 2012 [2] female, C4 schwannoma  Bilateral parietal ~ Otherwise healthy
14
3 Ma, 2014 female, C4 schwannoma Bilateral parietal ~ Otherwise healthy
[8] 14
4 Nemir, female, L2-S2 Right Previous surgery for
2017 16 schwannoma frontoparietal thoracolumbar scoliosis




