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INTRODUCTION

Intracranial hemorrhage (ICH) and infarction are two of
the most important complications following neurosurgery, as
they can completely change the course of a disease or the
treatment plan. While cerebellar hemorrhage from supraten-
torial brain surgery or spinal surgery has frequently been re-
ported [1-6], cerebellar infarction from supratetorial surgery
has not been documented.

Surgical treatments for patients with cerebellar infarction,
like suboccipital decompression or extraventricular drainage
(EVD) catheter insertion, are known as effective treatments
[7-10]. For its slow aggravation of cerebellar infarction com-
pared to hemorrhagic counterparts, the timing and the extent
of surgery are still controversial [8,10,11]. As there are no
randomized controlled study on cerebellar infarction, we still
make analogy on this topic from studies of general cerebral
infarction [12-16] and traumatic brain injury [17]. In addi-
tion to the benefit of the surgery itself, early craniectomy is
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The cerebellar infarction resulting from supratentorial craniotomy is uncommon event and its manage-
ment has been controversial. After removal of space occupying lesion on right frontal area, two cases
of remote cerebellar infarctions occurred. We reviewed each cases and the techniques to manage
such complications are discussed. Early extraventricular catheter insertion and midline suboccipital
craniectomy were effectively performed in obtunded patients from cerebellar infarction.
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another trend leading this field [12,18].

Two cases of remote cerebellar infarction from supratento-
rial neurosurgery, who survived and recovered after early de-
compressive craniectomy and EVD catheter insertion, are re-
viewed and technical aspects of the surgical management of
cerebellar infarction are discussed.

CASE REPORT
Case report 1

Clinical history

A 66-year-old female patient who was diagnosed with cere-
bral infarction in the right frontal lobe presented to our clinic
complaining of a mild headache. She had existing diagnoses
of hypertension and diabetes mellitus. Her family history was
notable in that both parents died from ischemic stroke, one
brother had liver cancer and four sisters had hypertension
and diabetes mellitus.

As the mass was suggestive of a malignant brain tumor on
magnetic resonance (MR) contrast images (Fig. 1A), we de-
cided to confirm the pathology by surgical exploration fol-
lowing a decision by the patient’s caregivers, and the mass was
removed completely. The consistency of the mass was sticky
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without significant internal necrosis. We used gliolan, and up-
take in the lesion was observed on intraoperative fluorescent
imaging (Fig. 1C). After surgery, the patient awoke from an-
esthesia without any neurologic deficits and was discharged
from the neurosurgical intensive care unit (NCU) soon after
extubation.

Clinical course

Three days after the operation, the patient complained of
nausea and intermittent vomiting accompanied by increased
heart rate up to 150 bpm, and electrocardiography showed
paroxysmal atrial fibrillation without any change in blood
pressure.

The patient had persistent nausea and a mild headache
that developed after the operation, but these symptoms were
not believed to be caused from complications of the surgery.

Examination
Sequential neurologic exams showed progressive obtunda-

tion and she finally became stuporous with a greatest re-
sponse to stimuli of withdrawal of extremities [National In-
stitutes of Health Stroke Scale (NIHSS)=30, Glasgow Coma
Scale (GCS)=8, Pupil right/left=bilaterally 3 mm prompt].
An emergency CT scan showed hydrocephalus originating
from a compressed 4th ventricle as the bilateral posterior in-
ferior cerebellar artery (PICA) territory infarction progresses
(Fig. 1D).

Management

Immediate decompression of the posterior fossa was per-
formed in the prone position. As the brainstem was relatively
relaxed from the preoperative CT scan, EVD at the left Fra-
zier’s point was initiated first as the dullness seemed to origi-
nate from acute hydrocephalus (Fig. 1E). The opening pres-
sure was slightly elevated [18 cm cerebrospinal fluid (CSF)],
and good pulsatile oscillation was observed from the CSE.

Suboccipital decompression was performed as the swelling
was expected to progress. Her serial follow-up CT image

Fig. 1. Neuroimaging studies. A: MRI, contrast enhancing mass in the right frontal area. B: Digital subtraction angiography, there were no
right vertebral artery injection images, and the PICA territory was not evaluated for feeder vessels. C: Gliolan fluorescent intraoperative im-
age showing a red glowing mass inside a cavity. D: Postoperative CT, bilateral PICA territorial infarction accompanying acute hydrocepha-
lus. E: Postoperative CT, decreased ventricle size after insertion of the EVD. F: CT, midline suboccipital craniectomy. PICA, posterior inferi-
or cerebellar artery; EVD, extraventricular drainage.
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showed compression of brain stem even after the decompres-
sive craniectomy suggesting the benefit of early management
(Fig. 1F).

Follow-up

One month after the decompression, she recovered and
only requires intermittent assistance from a caregiver [NI-
HSS=3, GCS=14, modified Rankin Scale (mRS)=1, Mini-
Mental State Examination (MMSE)=24].

Case report 2

Clinical history

A 57-year-old female with a history of hypertension and
diabetes mellitus but no stroke history presented to our hos-
pital for subjective weakness of her left extremities. Her MR
scan showed a hypervascular 5.3X4.7 cm mass in the right
parasagittal area on contrast-enhanced T1 image (Fig. 2A).
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She obtained her digital subtracted angiography for its hy-
pervascularity of the tumor from MR angiography and for
consideration of embolization of the mass. During the pro-
cedure, bilateral middle meningeal arteries and bilateral an-
terior cerebral arteries were feeding the tumor (Fig. 2B) and
left middle meningeal artery was selected for particle embo-
lization to minimize intraoperative bleeding. She was prepared
for a craniotomy with a preoperative diagnosis of hemangio-
pericytoma.

At the time of surgical resection, tumor was surrounded
by large vessels (Fig. 2C) and the blood loss was not negligi-
ble (2,800 cc over 9 hours), and the volume loss was replaced
by both blood transfusion and fluid resuscitation. Right after
the operation, CT showed no abnormality except remaining
peritumoral edema.

The pathologic report showed the mass was hemangio-
pericytoma (World Health Organization grade IT) with Ki-67
labeling index 8%. Immunohistochemical results were clus-

Fig. 2. Neuroimaging studies. A: MR, a brain tumor in the right frontal parasagittal area. B: Digital subtraction angiography, hypervascular
tumor with feeder vessels from the anterior cerebral artery. C: Intraoperative imaging of the tumor shows engorged vessels around the
mass. D: Postoperative MR scan showing bilateral PICA and AICA territory infarctions. E: Postoperative CT with decreased ventricle size
after insertion of the EVD. F: CT, swollen cerebellum compressing the brain stem. AICA, anterior inferior cerebellar artery; PICA, posterior
inferior cerebellar artery; EVD, extraventricular drainage.
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ter of differentiation 34 positive, epithelial membrane antigen
focal positive, and progesterone negative.

Clinical course

She was drowsy after the operation and no other remark-
able findings were found from serial neurologic examination
that was performed in one hour period. Twenty-four hours
later, she was sent for postoperative MR brain scan. Right
dominant bilateral cerebellar infarction in PICA territory with
acute hydrocephalus was diagnosed (Fig. 2D), which was not
seen on the previous CT scan.

Examination

This alert patient became drowsy after the tumor removal
of supratentorial mass (NIHSS=5, GCS=13, Pupil right/left=2
mm prompt bilaterally). Neurologic scores progressed to be-
come deep drowsy status (NIHSS=17, GCS=11, Pupil right/
left=2 mm prompt bilaterally) and respiratory distress re-
quired intubation while the patient was in NCU before the
decompression.

Management

As the patient’s mental status deteriorated from drowsy to
deeply drowsy, we performed an EVD catheter insertion at
right Frazier’s point (Fig. 2E). Opening pressure was not mea-
sured for its quick and explosive drainage at the time of inser-
tion of the catheter. Draining CSF frequently, decompressive
suboccipital craniectomy was approached from midline (Fig. 2F).

Follow-up

After recovery, she is able to handle most of daily activity
like walking, talking, and thinking complaining of slight cog-
nitive impairment, dizziness, and gait disturbance (NTHSS=3,
GCS=15, mRS=2, MMSE=22).

DISCUSSION

Although incidence of postoperative cerebellar infarction
after supratentorial craniotomy is not known, the number of
such complications requiring decompressive surgery should
be limited for several reports of good outcome after medical
management in selected patients [8,10]. However, cerebellar
infarction cases should be considered as possible surgical can-
didates requiring early management on the new basis for de-
compressive craniectomy [12,16] while the progression of
disease is much slower than its hemorrhagic counterpart.

Treatment of cerebellar infarction

The principle of the treatment of cerebellar infarction is
focused on sufficient decompression of the posterior fossa
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and the prevention of possible neurologic deficits from hy-
drocephalus or brain herniation; such techniques mostly lead
to a good outcome [19]. Both of our cases showed altered
mental status, which required surgery to manage the acute
phase of the complication.

Precraniectomy EVD insertion

We treated both cases by first inserting an EVD catheter
followed by midline approach suboccipital decompression.
Upward herniation might come from excessive drainage of
CSF and some authors warned of such complication necessi-
tating suboccipital craniectomy should be done early [8,20].
As the recognition of obtunded patient was immediate after
the event and the decision of opening up posterior fossa was
prompt, the extent of swelling of cerebellum should have been
minimal while the deteriorations of the patient were regarded
as a result from acute hydrocephalus by narrowed distal CSF
pathways. However the opening pressures from both patients
were not detrimental (about 10-15 cm CSF). After resolution
of the hydrocephalus, the next step was posterior fossa decom-
pression. Intermittent intraoperative drainage of EVD should
have maintained stable intracranial pressure.

Midline approach posterior fossa decompression

In both cases, our patients had bilateral stroke on their cer-
ebellum mandating bilateral decompression. Although hockey
stick shaped incision could be facilitated for suboccipital de-
compression, midline approach was used to cover both sides
of cerebellum. A curvilinear incision over the midline is made
to promote postoperative wound recovery. An incision ex-
tending from 2-3 cm above inion down to C2 level was scored
and dilated using self-retaining cerebellar retractor. Preoper-
ative measurement for sufficient decompression of posterior
fossa was validated using a ruler. After demarcation of the
area for craniectomy, two burr holes were placed just under
the inion 1 cm from midline symmetrically to avoid possible
sinus bleeding. Bony segment between burr holes were
thinned using match-head drill and thin layer of the bone was
remained for completion with Kerrison rongeurs of 45 degree.

Cause of complications

CSF overdrainage has frequently been associated with com-
plications of the cerebellar region [3,21]. ICH in the cerebel-
lum after brain surgery or spinal surgery is thought to be caus-
ed by the loss of excessive CSF volume. Hemorrhagic infarc-
tion has also been regarded as a complication of CSF over-
drainage [22]. In each of our cases, however, the volume of
CSF leakage was not substantial and cerebellar infarction still
occurred. Our hypothesis that, the cerebellar infarction was
caused by anomalies in vascular structure, is still speculative



Table 1. General information of each patient

SJ Yoon et al.

Characteristics Case 1 Case 2

Age 66 57

Sex Female Female

Past history HTN, DM HTN, DM

Surgical approach, 1st Right pterional supine position Right pterional supine position
Pathology Pure cerebral infarction Hemangiopericytoma

Mass volume (mL) 28 55

Blood loss (mL) 100 2,570

Vascular abnormality Rt PICA on bilateral Cbll Bilateral fetal Pcom

Infarction territory Bilateral PICA Rt dominant bilateral PICA

Pupil size, preoperative (mm) 3 mm prompt, bilaterally
Management of infarction
Position for decompression Prone position
Intraoperative CSF drainage (mL) 40

mRS, 1 wk after decompression 4

mRS, 1 mo after decompression 1

EVD, Frazier’s point and midline approach SOC

2 mm prompt, bilaterally

EVD, Frazier’s point and midline approach SOC
Lateral position, Lt

30

4

2

PICA, posterior inferior cerebellar artery; Cbll, cerebellum; Pcom, posterior communicating artery; EVD, extraventricular drainage; SOC,
suboccipital craniectomy; mRS, modified Rankin Scale, HTN, hypertension; DM, diabetes mellitus

and difficult to prove (Table 1).

In case 1, the patient had both hypertension and diabetes
mellitus, but coronary artery occlusive disease was not a defin-
itive diagnosis at the time of surgery. The patient experienced
a sudden increase in heart rate accompanied by slightly de-
creased systolic blood pressure. We are unsure whether the
cardiac condition preceded the ischemic changes or if sud-
den ischemic changes in the cerebellum caused paroxysmal
atrial fibrillation with rapid ventricular response. Preopera-
tively, although we had digitally subtracted images of the ce-
rebral vessels, the right vertebral artery injection image was
not taken and there was no PICA from left vertebral artery in-
jection (Fig. 1B) suggesting anomalous distribution of the
right PICA in the bilateral cerebellum. In case 2, massive blood
loss occurred during the operation. This patient also had a
history of hypertension and diabetes mellitus. Preoperative
MR angiography showed hypervascularity of the tumor mass,
bilateral fetal-type posterior communicating arteries, and
decreased posterior circulation (Fig. 2B). We managed mas-
sive hemorrhage during the operation from the feeding ar-
teries of the hemangiopericytoma in good cooperation with
anesthesiologists. Although the immediate postoperative CT
scan was clear without any evidence of cerebellar infarction,
hemodynamic instability after such bleeding might have
played a role in the development of cerebellar infarction.

Prevention of remote complications during craniotomy

Minimizing changes inside the brain and related environ-
ment seems essential to avoid complications. Several authors
report excessive blood loss during neurosurgery causes cere-
bellar hemorrhage [2,21,23]. In our case, continued blood loss

from a hemangiopericytoma could have caused such a com-
plication. Sometimes oozing without sufficient coagulation
can lead to an underestimation of blood loss, placing the pa-
tient in danger.

In conclusion, remote cerebellar infarction could occur after
supratentorial craniotomy. Understanding the possibility of
remote cerebellar infarction from a surgery of supratentorial
mass can help making decisions from clinical practice. Even
when this complication occurs, in selected cases, early EVD
catheter insertion followed by suboccipital craniectomy can
help patients survive and recover back to good condition.
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