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Cerebellar haemorrhages are rare life-threatening complications following spine surgery that present challenges for their

diagnostic and their therapeutic management. Their patho-physiology remains unclear.

We report a case of a life-threatening cerebellar haemorrhage secondary to an occult dural tear following a planned L5-S1

laminectomy. The patient was treated with emergent external ventriculostomy following by a posterior fossa decompressive

craniectomy. Cerebellar haemorrhages have to be suspected systematically when unexpected neurological signs occur after

spine surgery since their rapid management lead to favourable outcomes. The present imaging findings allow us proposing

that cerebellar haemorrhages result primarily from superior cerebellar venous stretching and tearing, and that cerebellar

infarction and swelling occur secondarily.
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Introduction

Spine surgery is associated with a wide range of compli-

cations, including dural tears that lead to cerebrospinal fluid

(CSF) leakages1,2. Cerebellar haemorrhages (CH) are

extremely rare and dramatic complications following spine

surgery that seem to result from peroperative and/or postop-

erative CSF leakages. We report a case of a life threatening

CH after lumbar spine surgery associated with an occult

dural tear requiring emergent neurosurgical management.

We discuss the possible mechanisms underlying such a con-

dition and highlight the need to perform systematically a

cranial computerized tomography (CT-scan) when unex-

pected neurological signs occur after spine surgery.

Case Report

A 73-year-old woman, without past medical history, was

found to have a symptomatic degenerative spondylolisthesis

at L5-S1 associated with spinal canal stenosis. The patient

underwent a planned L5-S1 laminectomy and fusion with

pedicle screws in prone position using a posterior approach

in an outside institution (day 0). No dural tear or CSF leak

was identified preoperatively and a percutaneous drain was

placed. The patient had no arterial hypertension during the

perioperative period and the drain, opened under gravity,

drained an abundant and clear serosanguinous fluid. At day

3, the drain was obturated and the patient was allowed to

stand and walk. She then developed severe headaches and
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confusion, and her clinical status suddenly deteriorated with

a loss of consciousness. Emergent CT-scan demonstrated an

acute cerebellar haemorrhage in the superior folia of the

cerebellar hemispheres, an obstructive hydrocephalus and a

diffuse pneumocephalus (Fig. 1). The patient was referred

emergently to our institution with a Glasgow Coma Scale at

7 requiring intubation, and no focal neurological signs.

Emergent external ventriculostomy was performed and

drain was removed (day 3). The CSF pressure, approximat-

ed during surgery was about 15 to 18 cm of water. Postop-

eratively, the patient was transferred to intensive care. The

ventricular catheter was placed with an opening pressure of

15 cm of water, and antiedema treatment was administered

(4 mg intravenous dexamethasone every 6 h, 100 mg 20%

mannitol every 6 h). The level of consciousness did not

improve and a 48-hour postoperative CT-scan demonstrated

an increased edema of the posterior fossa associated with

upward and downward herniations of the cerebellum (day

5). A posterior fossa decompressive craniectomy with a

large duraplasty was then performed. At day 7, the level of

consciousness improved but clear fluid began leaking from

the lumbar incision. Surgical exploration identified a 8-mm

dural tear at the caudal aspect of the previous laminectomy.

The patient fully recovered consciousness, and was neuro-

logically intact. Both incisions healed, and the external ven-

triculostomy was removed at day 10. Control CT-scan, per-

formed one week later, demonstrated a complete resorption

of the haemorrhage and a regression of posterior fossa

oedema and hydrocephalus (Fig. 2). The patient was then

discharged with a normal neurological examination at day

17. At 6 months of follow-up, the patient had a normal neu-

rological examination.
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Fig. 1. Preoperative cranial non contrast-enhanced CT-scan demonstrating: 1) an acute cerebellar haemor-
rhage located in the superior folia of the hemispheres; 2) a compression of the fourth ventricle; 3) an acute
obstructive hydrocephalus; 4) a pneumocephalus in the subdural spaces.

Fig. 2. Postoperative cranial non contrast-enhanced CT-scan demonstrating: 1) a complete resorption of
the cerebellar haemorrhage; 2) a regression of posterior fossa swelling; 3) a visible fourth ventricle associ-
ated with a regression of the hydrocephalus.
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Discussion

Cerebellar haemorrhages are rare and dramatic complica-

tions following spine surgery and few cases have been pub-

lished, since the first description3. In all of the documented

cases, CH have occurred in patients with dural tear and CSF

leak, whether occult or not, and the onset of neurological

symptoms has been reported more than ten hours after

surgery, as in the present one2,4.

It is thus admitted that peroperative and/or postoperative

CSF losses, leading to intracranial hypotension, represent

the main contributing factor in CH2,5,6. In the present case,

two facts support the main role of intracranial hypotension

in the setting of CH: 1) neurological symptoms appeared

when the patient was allowed to stand up and walk, while

the drains were still opened and; 2) peroperatively, during

ventriculostomy, the observed CSF pressure was very low.

Of note, no other aetiology, such as the use of anticoagu-

lants, high arterial blood pressure and underlying intracra-

nial vascular abnormalities, could explain such a complica-

tion in the present case and no correlations were found in

literature between CH and age, sex, pathology operated or

type of surgery performed7,8. The time of CH was in the

range of previous reported cases (16-120 hours, median

16)7,8.

The exact patho-physiology of CH is however still con-

troversial. If a venous origin is widely admitted, the exact

mechanisms remains discussed. It has been suggested that a

transient stretching and occlusion of superior cerebellar

veins, resulting from downward cerebellar displacement in

a situation of intracranial hypotension, may lead to cerebel-

lar haemorrhagic infarction6,9. It has also been suggested

that cerebellar sag, can directly cause a tearing and bleeding

of superior cerebellar veins6. The mechanism of venous

infarction was debated due to the lack of typical imaging

findings6. In the present case, the first CTscan showed an

acute cerebellar haemorrhage and surrounding edema. Dif-

fuse cerebellar swelling occurred on the second CT-scan,

concomitantly to the clinical deterioration. We can thus

hypothesize that CH results primarily from superior cere-

bellar venous stretching and tearing, and that cerebellar

infarction and swelling occur secondarily. We can also

hypothesize that both mechanisms may co-exist.

Therefore, as a practical consequence, we recommend

suspecting systematically CH when unexpected neurologi-

cal signs occur after spine surgery, since rapid diagnosis

and management lead to a favourable outcome of this life-

threatening complication. 
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