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ABSTRACT

Background: Subacute subdural hematomas (ASDH) are only treated surgically when they cause mass effect
significant enough to give symptoms. Rarely, sub-ASDH may cause enough pressure to result in a malignant
middle cerebral artery (MCA) territory infarction. Decompressive craniectomy (DC) is the last resort to reduce
intracranial pressure following malignant MCA infarction. Herein, we review the literature and describe a case of
MCA/posterior cerebral artery (PCA) territories infarction following drainage of a sub-ASDH that was treated
with DC with good outcome.

Case Description: We report a case of malignant right-sided MCA/PCA infarction in a 62-year-old man who
presented with progressive headache following a cycling incident leading to a head injury. Initial CT head
demonstrated a small right ASDH. He had no neurological deficit, headache settled on analgesia, and there was
no expansion of the SDH on the repeat CT; therefore, he was managed conservatively. He was admitted 6-days
later with worsening headaches and hyponatremia. Repeat CT revealed an increase in size of the hematoma and
mass effect leading to a mini-craniotomy and evacuation of hematoma. He developed left-sided hemiplegia,
slurred speech and hyponatremia, and CT head demonstrated a right-sided MCA/PCA infarction with significant
mass effect. He underwent emergent DC and subsequent cranioplasty and ultimately recovered to mRS of 2.

Conclusion: SDH are frequent neurosurgical entities. Malignant MCA/PCA strokes following mini-craniotomies
are rare but need to be considered especially during the consent process.
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INTRODUCTION

Subdural hematomas (SDH) are a well-known entity that can result from a head injury. The
natural history of subdural bleeds has been described elsewhere.™! These include acute, subacute
and chronic hematomas, and follow different clinical trajectories hence require specified
management.”! Small asymptomatic SDH are normally managed conservatively. However,
larger collections that result in clinical deterioration can signify potential expanding cerebral
edema which requires emergent treatment." Acute SDH are associated with refractory elevated
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intracranial pressure (ICP) and carry the greatest mortality
and morbidity." The deleterious effects of a head injury are
compounded by aberrant cerebrovascular autoregulation
and consequential vasospasm.!® Malignant middle cerebral
artery (MCA) infarction is normally a consequence of
thromboembolic stroke;!"!! however, it has been reported to
result from head injury® but not following subacute SDH.
Decompressive craniectomy (DC) are a life-saving and last
line of treatment for these types of strokes.!'”) In this report,
we present a case of a patient who developed malignant MCA
infarction after a subacute SDH and review the literature for
potential mechanisms.

CASE REPORT

A 62-year-old male previously fit and well presented with a
1-day history of severe headache following a cycling accident
that caused a head injury. There was no altered consciousness
and he was neurologically intact on arrival to ED. Computer
tomography (CT) of the head showed a right hemispheric
acute subdural hematoma (ASDH) with no significant mass
effect [Figure la]. Initial blood results were normal. The
patient was admitted for observation and remained well,
so was discharged after 5 days. Six days later he attended
hospital with a progressive headache. A CT head showed
expansion of now sub-acute SDH with 9 mm of midline
shift [Figure 1b]. Although he was clinically stable, he was
booked for urgent surgery. He had transient hyponatremia
of 129 mmol/L which was successfully corrected. Two-
hours after admission his conscious level deteriorated
(GCS 15-9; M5V2E2) and he subsequently had a seizure. A
mini-craniotomy was done to evacuate the hematoma, and
the procedure was uncomplicated. His neurological status

Figure 1: Initial computed tomography (CT) demonstrated a
small right acute subdural hematoma with minimal shift (a). CT
performed at re-presentation demonstrated enlarged ASDH with
mass effect (b). Right malignant middle cerebral artery/posterior
cerebral artery territory infarction on CT (c) and MRI (T2, d).
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remained at GCS 8 (M4V2E2) and he developed dense
left-sided hemiplegia. CT and MRI showed a right-MCA
infarction with midline shift [Figures 1c and d, respectively].
The patient underwent a DC. Two days postoperative the
patient recovered to GCS 15 but had persistent left-sided
weakness. He was discharged to a neurorehabilitation center
and commenced on clopidogrel 75 mg and atorvastatin
40 mg. One-month later he underwent a cranioplasty.
Four months postoperatively, the patient recovered with a
Modified Rankin Score of 2. Unfortunately, 2 years later he
developed a wound infection after another minor head injury
involving the surgical site. This was treated with several
courses of antibiotics as the patient refused to have further
surgery, but eventually the bone flap had to be removed.
He then developed trephined syndrome and his left sided
weakness got slightly worse. After a new long course of
antibiotics, he had a new titanium cranioplasty inserted and
has recovered well. He is now fully independent, and only has
minimal left arm and leg weakness.

DISCUSSION

Raised ICP can occur after an acute SDH; hence,
maintenance of cerebral perfusion pressure is central to the
treatment paradigm.'®! Cytotoxic edema causing raised ICP
leads to a marked reduction in cerebral blood flow, hence
increasing the risk of ischemia. In this context of space-
occupying edema malignant MCA infarction could develop,
which was confirmed by MRI imaging in our patient.
Furthermore, additional implicating factors include direct
pressure from the SDH and mechanical attenuation of the
MCA. Occlusion of small vessels resulting in cerebral
infarction and brain swelling following ASDH has been
reported in laboratory studies."” Indeed, this theory strongly
supports the pathophysiological changes in our patient, as
he developed MCA and posterior cerebral artery territory
infarctions likely due to small vessel occlusion.

In severe head injuries, vasospasm may be aggravated by
hemoglobin blood products, due to SDH or subarachnoid
hemorrhage, or mechanical force through endothelin-mediated
hypercontractility.?) A cascade of events ensues involving
excitotoxic mediators resulting in secondary brain injury.
Sustained electrochemical instability following traumatic
brain injury (TBI) is predominately mediated by glutamate
excitotoxicity. This phenomenon is central to the development
of seizures!" and is common in SDH and can further increase
the ICP. Untreated cerebral edema carries risks of irreversible
neurological damage! and has been implicated in vasospasm.
However, we did not perform angiography in our case and the
role of vasospasm in such scenarios is to be addressed.

Hyponatremia is associated with an increased risk of
mortality in hospitalized patients,'” and untreated can
cause seizures, coma, or death. The intermediary mechanism
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involves expanding cerebral edema. Hyponatremia can
occur secondary to SIADH or cerebral salt wasting!® and
management strategies are directed at the differences in
volume status with each condition. The mechanisms that
interplay hyponatremia and vasospasm in are poorly
understood, although in our case it may have been
consequential of the expanding hematoma. Seizures can be a
direct result of the head injury the patient sustained causing
a rise in ICP and potentially resulting in ischemic changes.
Altogether, cytotoxic edema compounded by hyponatremia
and seizures may have led to ischemia, thereby creating a
vicious cycle of expanding cerebral edema.

DC a life-saving procedure for treatment of refractory raised
ICP, in cases of large hemispheric infarction or significant
head injury.*s! The benefits of aggressive decompression in
the context of TBI and malignant supratentorial infarction
have been demonstrated,” where the timing to surgical
decompression is debated.” Delayed subdural hematoma and
intraoperative brain swelling are recognized complications
of decompressive surgery;' however, malignant MCA
infarction following craniotomy for subacute SDH has not
been reported. In our case, the patient’s neurological status
deteriorated immediately before evacuation of the expanded
SDH. DC was performed within 6 h of radiological evidence
of malignant MCA infarction with good outcome.

CONCLUSION

Malignant supratentorial infarction following SDH is
rarely reported. Expanding cerebral edema, hyponatremia,
and reduced cerebral blood flow contribute to malignant
infarction. Postoperative brain imaging in the context of
progressive neurological deficit for subacute SDH is prudent
to identify this rare complication. Surgical decompression
was performed quickly to prevent tentorial herniation and
death and produced a good functional outcome.
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