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A 47-year-old female experienced a sudden onset headache
with associated nausea and vomiting, and was found on
computed tomogram (CT) scan to have suffered a Grade 3
subarachnoid hemorrhage (SAH) with associated vermian
hemorrhage. Subsequent CTA demonstrated a posterior fossa
arteriovenous malformation (AVM) with two flow-associated
aneurysms, a posterior inferior cerebellar artery (PICA)
aneurysm, and a superior cerebellar artery (SCA) aneurysm,
which was felt responsible for the hemorrhage (Figure A).

During hospital transfer, her level of consciousness became
compromised, decreasing to a Glasgow Coma Score (GCS) of
10. An external ventricular drain (EVD) was placed, releasing
cerebrospinal fluid (CSF) under moderate pressure. An hour
following placement of the EVD, her GCS further decreased to
6, with a loss of her left corneal and gag reflexes, in spite of a
supratentorial intracranial pressure (ICP) of 14 mm H20. While
the surgical team was mobilized for posterior fossa
decompression, the patient was treated with 500 mL of 20%
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Figure: A) CT head showing distal SCA aneurysm (arrow) surrounded by hematoma in the superior vermis. B) Lateral
projection of left vertebral artery injection demonstrates PICA origin aneurysm (asterisk), with ruptured distal SCA aneurysm
(large arrow), both on vessels supplying a cerebellar AVM. As a result of localized vermian mass effect, the upward arching
SCAs and superior vermian branches are elevated though the tentorial hiatus (arrows). 
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mannitol and urgently brought to the angiography suite to better
delineate the AVM angio-architecture, and with a view to
potentially coil the ruptured aneurysm. 

Catheter angiography revealed several findings consistent
with upwards transtentorial herniation (Figure B). The ruptured
SCA aneurysm was quickly occluded (total duration of
angiography and intervention was 29 minutes), and the patient
underwent subsequent emergency posterior fossa
decompression, leaving the AVM undisturbed. Within two days
post-operatively, she had recovered sufficiently to follow
commands, albeit with a mild left hemiparesis. In the subsequent
months, she underwent staged, combined embolization and
surgical resection of the AVM, with angiographically confirmed
cure. At 15 months follow-up, she had retained a mild cerebellar
syndrome, with left dysmetria and rotatory nystagmus.

DISCUSSION
Management of posterior fossa lesions is frequently

complicated by hydrocephalus necessitating CSF diversion and
increasing the risk of upward transtentorial herniation (UTH).
Clinical deterioration following ventriculostomy in the setting of
high posterior fossa intracranial pressure has been attributed to
UTH.1-3 The mechanism of clinical deterioration in UTH is
debated: classically, the deterioration is a result of upwards
mobilization of the superior vermis, which compresses the
midbrain and pons. Alternatively, the cause of deterioration is
asserted to be due to progression of the existent high pressure
within the infratentorial compartment, and the upwards
herniation is claimed to be an associated finding.4

The consequences of sudden upwards herniation,
superimposed on the existing high pressure existing within the
posterior fossa, are often dramatic and devastating: detailed
angiographic images of this phenomenon are therefore
uncommon, as surgical management of this condition mandates
posterior fossa decompression, at least when the patient’s
clinical condition is not judged to be too dire. The images
acquired in this case, after EVD insertion but before definitive
surgical management, were made possible because of immediate
access to interventional neuroradiology while the surgical team
was mobilized for an urgent posterior fossa decompression. The
urgent embolisation prior to craniectomy served to protect the
proven friable SCA aneurysm from re-rupture during the
decompressive preocedure.

When posterior fossa craniectomy to decrease the localized
intracranial pressure can be performed early enough, good
outcomes can be attained.3,5 It is not uncommon to have normal
pressure readings from ICP monitors in the supra-tentorial
compartment co-existent with life-threatening infratentorial ICP.
Finally, recognition of the angiographic signs of upward
herniation of the vermis remains important; although in this case
the poor status of the patient was known, in some cases
angiographic recognition of this condition can be the only clue
of intra-procedural vascular rupture within the posterior fossa.

CONCLUSION
Upwards transtentorial herniation is an uncommon, life-

threatening event which is rarely captured at angiography. It is
important to be able to recognize the angiographic features of
UTH during an endovascular case, in order to initiate definitive
treatment with surgical decompression.
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