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Abstract

Background
Space-occupying cerebellar infarction is a potentially fatal neurological condition because progressive
edema within the restricted posterior fossa may cause fourth ventricular obstruction, acute
hydrocephalus, brainstem compression, and herniation. Suboccipital decompressive craniectomy is
recommended when neurological deterioration or radiological evidence of mass effect develops.
However, the potential benefit of surgery after severe deterioration remains an important clinical
consideration.

Case presentation:
A 49-year-old woman with systemic arterial hypertension and obesity developed an acute reduction in
consciousness and progressive neurological deterioration approximately 48 hours before admission to a
specialized center. She required orotracheal intubation for airway protection, and her Glasgow Coma
Scale score was below 9. Cranial computed tomography demonstrated an extensive left cerebellar
infarction with marked edema, compression of the fourth ventricle, obstructive hydrocephalus, and
brainstem compression. She underwent urgent suboccipital decompressive craniectomy combined with
external ventricular drainage. Neurological improvement was observed during the early postoperative
period. On the second postoperative day, her Glasgow Coma Scale score increased to 13, spontaneous
movement of all four limbs was present, and she was successfully extubated. The external ventricular
drain was removed on the sixth postoperative day. She was discharged with a Glasgow Coma Scale
score of 15 and no focal neurological deficits.

Conclusions
Suboccipital decompressive craniectomy may provide substantial neurological benefit in selected
patients with space-occupying cerebellar infarction, even after severe impairment of consciousness,
provided that irreversible brainstem injury has not occurred. Surgical decisions should integrate the
neurological examination, radiological evidence of posterior fossa mass effect and hydrocephalus,
clinical progression, and the presumed viability of the brainstem rather than relying exclusively on the
time elapsed since symptom onset.

1. BACKGROUND
Posterior circulation ischemic stroke accounts for approximately 15% to 20% of all ischemic strokes and
is associated with substantial mortality and neurological disability [1, 2]. Cerebellar infarction represents
approximately 1% to 4% of all strokes but carries a disproportionate risk of clinical deterioration when
extensive edema develops [3]. Because of the limited anatomical space within the posterior fossa,
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progressive cerebellar swelling may rapidly lead to fourth ventricular obstruction, obstructive
hydrocephalus, brainstem compression, and potentially fatal herniation [4].

Mortality remains high in patients with space-occupying cerebellar infarction who develop neurological
deterioration, whereas surgical decompression may improve survival and functional outcomes in
appropriately selected patients [5, 6]. Initial treatment includes intensive neurological monitoring,
cardiorespiratory support, blood pressure management, osmotherapy when indicated, and serial
neuroimaging [7]. Nevertheless, a clinically important subset of patients may experience worsening
consciousness or develop clinical and radiological signs of brainstem compression, requiring urgent
neurosurgical evaluation [8].

Cerebrospinal fluid diversion and suboccipital decompressive craniectomy, frequently combined with
dural expansion, are recognized therapeutic options in patients with obstructive hydrocephalus,
progressive ventricular enlargement, or brainstem compression [9, 10]. Observational studies and
previous evidence syntheses support suboccipital decompression as a potentially life-saving
intervention in patients with malignant cerebellar edema [10–14].

However, the optimal criteria for patient selection and the timing of surgery remain uncertain. Imaging-
based parameters, including infarct volume and the ratio between the infarcted tissue and the total
posterior fossa volume, have been proposed as predictors of neurological deterioration and potential
surgical benefit [15, 16]. Although some studies suggest that larger infarct volumes are associated with
unfavorable clinical progression, no universally accepted volumetric threshold or definitive time window
for decompression has been established [17, 18].

Current evidence supports suboccipital decompressive craniectomy as the principal surgical treatment
for space-occupying cerebellar infarction associated with neurological deterioration, hydrocephalus, or
brainstem compression [19–22]. In specialized centers, favorable survival and functional outcomes have
been reported after surgical decompression, including among patients presenting with severe
neurological impairment [23, 24]. Neuroimaging is also central to identifying posterior fossa mass effect,
fourth ventricular obstruction, hydrocephalus, and brainstem compression and to supporting prognostic
assessment and surgical decision-making [25]. This report describes a patient with an extensive
cerebellar infarction, obstructive hydrocephalus, and marked impairment of consciousness who
achieved a favorable early neurological outcome after urgent suboccipital decompressive craniectomy
and external ventricular drainage.

2. CASE PRESENTATION
A 49-year-old woman with a medical history of systemic arterial hypertension treated with losartan and
obesity developed an acute reduction in consciousness. She was initially evaluated at a local hospital,
where she experienced progressive neurological deterioration over approximately 48 hours and required
orotracheal intubation for airway protection. She was transferred by air to a specialized center, where her
Glasgow Coma Scale (GCS) score was below 9.
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Cranial computed tomography demonstrated an extensive left cerebellar infarction with marked edema,
posterior fossa mass effect, compression of the fourth ventricle, obstructive hydrocephalus, and
associated brainstem compression (Fig. 1).

(A) Axial image showing an extensive left cerebellar infarction with edema and posterior fossa mass
effect. (B) Sagittal image demonstrating posterior fossa mass effect and brainstem compression.

She underwent urgent suboccipital decompressive craniectomy combined with external ventricular
drainage (EVD). The procedure was completed without intraoperative complications.

On the first postoperative day, she remained hemodynamically stable under mechanical ventilation. The
EVD was patent, and the surgical wound was clean and dry. On the second postoperative day,
progressive neurological improvement was observed, with a GCS score of 13 and spontaneous
movement of all four limbs. She was successfully extubated without complications. Follow-up computed
tomography demonstrated adequate posterior fossa decompression and effective ventricular drainage.

On the third postoperative day, her GCS score increased to 14. The EVD had drained a total of 350 mL of
blood-tinged cerebrospinal fluid. The drain was removed on the sixth postoperative day without
complications. She was subsequently discharged with a GCS score of 15 and no focal neurological
deficits. At discharge, she was prescribed an antiplatelet agent, a statin, and antihypertensive therapy,
with outpatient follow-up scheduled for 30 days.

3. DISCUSSION
To contextualize the present case, a focused literature search was conducted in PubMed, Embase,
Scopus, Cochrane Library, SciELO, and LILACS, prioritizing studies published between January 2020 and
July 2026 and supplemented by landmark earlier publications. The search combined terms related to
posterior fossa stroke, cerebellar infarction, suboccipital decompressive craniectomy, surgical timing,
mortality, complications, and functional outcomes. The findings were narratively synthesized to discuss
patient selection, timing of intervention, prognostic imaging features, and postoperative outcomes.

Space-occupying cerebellar infarction is a neurological emergency that may rapidly progress to
obstructive hydrocephalus, brainstem compression, herniation, and death. Contemporary studies
support suboccipital decompressive craniectomy as an effective treatment for patients with extensive
cerebellar infarction and progressive neurological deterioration [26–28]. Observational cohorts and
comparative studies have reported favorable survival and functional outcomes in appropriately selected
patients undergoing surgical decompression [29–31].

The timing of surgical intervention remains an important determinant of outcome. Declining
consciousness, obstructive hydrocephalus, brainstem compression, and progressive posterior fossa
mass effect are commonly used as clinical and radiological triggers for urgent surgical consideration
[32, 33]. Outcomes appear to be influenced by the preoperative neurological condition, patient age,
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associated brainstem injury, and the stage of clinical deterioration at which surgery is performed [34–
36]. Nevertheless, the available evidence does not establish a rigid time threshold beyond which surgery
becomes futile. Clinical progression, neurological examination, radiological findings, and evidence of
brainstem viability should therefore be considered together when determining whether decompression
remains appropriate.

Radiological characteristics—including infarct extent, posterior fossa mass effect, fourth ventricular
compression, hydrocephalus, and brainstem distortion—are central to prognostic assessment and
surgical decision-making [37–39]. Although greater lesion extent and progressive mass effect are
associated with an increased risk of clinical deterioration, no single imaging threshold should replace the
neurological assessment.

Suboccipital decompressive craniectomy is an invasive procedure and may be associated with
complications such as cerebrospinal fluid leakage, surgical-site infection, postoperative hydrocephalus,
and the need for reoperation. However, recent surgical series have reported generally acceptable
complication rates when the procedure is performed in specialized centers with appropriate neurocritical
care support [40, 41]. The potential procedural risks must be weighed against the high likelihood of
severe disability or death associated with untreated posterior fossa mass effect.

The present case is clinically relevant because the patient underwent decompressive craniectomy after
approximately 48 hours of neurological deterioration and with a GCS score below 9. Despite the severity
of her condition, including obstructive hydrocephalus and brainstem compression, she showed rapid
postoperative improvement and was discharged with a GCS score of 15 and no focal neurological
deficits. This outcome is consistent with recent evidence suggesting that impaired consciousness and
surgical timing within the first 72 hours should be interpreted alongside infarct volume, neurological
progression, and radiological findings rather than used as isolated contraindications to surgical
treatment [42].

Surgical decision-making in space-occupying cerebellar infarction should therefore be individualized and
based on the integration of clinical severity, neurological progression, neuroimaging findings,
hydrocephalus, brainstem compression, comorbidities, and the time elapsed since symptom onset. The
present case also emphasizes the importance of rapid transfer to a specialized center and coordinated
management involving neurology, neurosurgery, anesthesiology, and intensive care.

As a single case report, this study cannot establish the effectiveness of delayed decompression or
define optimal criteria for patient selection. In addition, the favorable outcome described at hospital
discharge does not replace standardized long-term functional assessment. Nevertheless, the case
provides clinically relevant evidence that meaningful neurological recovery may remain possible after
severe deterioration when urgent decompression is performed in a carefully selected patient.

4. CONCLUSIONS

Page 5/11



Suboccipital decompressive craniectomy remains a key surgical treatment for space-occupying
cerebellar infarction associated with neurological deterioration, obstructive hydrocephalus, and
brainstem compression.

The present case demonstrates that substantial neurological recovery may still occur despite severe
impairment of consciousness and delayed referral, provided that irreversible brainstem injury has not
developed. Surgical decision-making should therefore be individualized and based on the integration of
clinical progression, neurological examination, neuroimaging findings, hydrocephalus, brainstem
compression, and time since symptom onset.

Early recognition of malignant cerebellar edema, rapid transfer to a specialized center, and coordinated
management among neurology, neurosurgery, anesthesiology, and intensive care teams are essential to
optimize outcomes.
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Figure 1

Admission cranial computed tomography.

(A) Axial image showing an extensive left cerebellar infarction with edema and posterior fossa mass
effect. (B) Sagittal image demonstrating posterior fossa mass effect and brainstem compression.
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