MR imaging of cerebral and cerebellar hypervascularity associated
with status epilepticus: report
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ABSTRACT

A 20 year old male presented to the emergency ttepat with generalized tonic clonic convulsions and
up rolling of eye balls. He had history of seizdreorder for three years and on regular medicattnent
and is compliant to medication. A non-contrast @krsof the head was only done on"iday of
admission which showed hypodense areas in the aigtitleft cerebellar hemisphere. MR imaging was
performed four days later revealed high signalnsity in the both cerebellar hemispheres, bothreate
capsules, both occipital and right parietal regionsfluid-attenuated inversion recovery (FLAIR).€lh
post contrast MR imaging revealed diffuse cerebral cerebellar hypervascularity in the similar oegi
This change of diffuse hypervascularity of botheteal and cerebellar associated with seizure &ctri
post-contrast magnetic resonance imaging (MRDnmhdeen reported in any literature.

Keywords: Cerebral hypervascularity, spilepsy, magneticmasoe imaging, status epilepticus,

INTRODUCTION

A few reports in the literature have been publistieshonstrating cerebral hypervascularity in patveiti
status epilepticus seen with cerebral angiograpioyMRI? It is important to recognize that seizure can
produce diffuse cerebral and cerebellar hypervasityl on post contrast MR imaging to avoid
unnecessary neurosurgical intervention such asiveaerebral vascular studies or brain biopsy. dihe

of the case report is to share our experiencedogmizing that hypervascularity does not only dftee
cerebrum but also can affect the cerebellum.

CASE REPORT

A 20 year old male, was seen in emergency depattwidmgeneralized tonic-clonic convulsions with up
rolling of the eye ballsHe was given IV diazepam (20 mg in divided doses)failed to respond and 1V
phenytoin (750 mg infusion) was later given. Hiy@en saturation reduced to 70.0% and he had to be
intubated and ventilated. He was extubated aftetal3.A non contrast CT scan of the head obtained on
14" day of admission showed multiple hypodense anedhke right and left cerebellar hemisphere. An
MR imaging was performed on "L8lay of admission and revealed high signal intgrisiboth cerebellar
hemisphere, bilateral external capsule, bilatecaipital and right high parietal region on fluidextuated
inversion recovery (FLAIR) (Fig. 1, 2). The postntast T1-weighted MR imaging revealed diffuse
cerebral and cerebellar hypervascularity in thelammegion (Fig. 3, 4 and 5). The T1 and T2-wegght
sequence were unremarkable. No follow-up MR imagings done. The patient was treated
conservatively and discharged after 20 days of ssimi in a semiconscious state and with focal
neurological deficitHe is a known case of seizure disorder for thetlasie years and on regular medical
treatment on tablet sodium valproate (300 mg twicky) and tablet propanolol (20 mg twice a day). A
non-contrast CT scan was done at the time of firesentation and MR imaging of the head done two
years later were unremarkable.
REFERENCES
1. McDonald EJ, Goodman PC Jr, Nielsen SL., Winestdek Cerebral hypervascularity and early venous
opacification in status epilepticuRadiology 1975; 117: 87-8.
2. Lee SH, Goldberg HI. Hypervascular pattern assediatithRadiology 1997; 125: 159-63.
3. Doherty CP, Cole AJ, Grant REEal. Multimodal longitudinal imaging of focal statepilepticus.
Canadian J Neurol Sci 2004; 31: 276-81.
4. Langsberg MG, O'Brien MW, Norbash AM, Moseley MEpMell M, Albers GW. MRI abnormalities
associated with partial status epileptiddeurology 1999; 52: 1021-7.
5. Cohen-Godal AA, Britton JW, Worrell GA, Meyer FB.ransient cortical Abnormalities on magnetic
resonance imaging after status epilepticus: casatt&urg Neurol 2004; 61: 479-82.
6. T Polster, M Hoppe, A Ebner. Transient lesiorhi@ $plenium of the corpus Callosum: three furtlases
in epileptic patients and a pathophysiological llpsis.J Neurol Neurosurg Psychiatr 2001; 70: 459-63.



7. Juhasz C, Scheidl E, Szirmai I. Reversible focBlllbnormalities due to status epilepticus. An EEG,
single photon emission computed tomography, tramsal Doppler follow-upElectroencephalogr Clin
Neurophysiol 1998; 107: 402-7.

8. Amato C, Elia M, Musumeci SA, Biscglie P, Moschihi Transient MRI abnormalities associated with
partial status epilepticugur J Radiol 2001; 38: 50-4.

9. Kavuk |, Koeppen S, Agelink M, Dorfler A, Limmrot, Diener HC. Transient MRI abnormalities
associated with partial status epilepticlisleurol 2004; 251: 1156-7.

10. Cohen-Godal AA, Britton JW, Worrell GA, Jack Jr. JRiedman JA, Marsh WR. Transient postictal
magnetic resonance imaging abnormality of the cogaliosum in a patient with epilepsyNeurosurg
2002; 97: 714-7.

11. Henry T, Drury |, Brunberg J, Pennell P, McKeeveBByboun A. Focal magnetic resonance changes
associated with partial status epileptidtsilepsia 1994; 35: 35-41.

12. Sloviter RS, Dempster DW. “Epileptic” brain damageeplicated qualitatively in the rat hippocamjbpys
central injection of glutamate or aspartate buttnoGABA or acetylcholineBrain Res Bull 1985; 15: 39-
60.

13. Olney JW. Excitatory transmitters and epilepsytegldbrain damagént Rev Neurobiol 1985; 27: 337-62.

14. McNamara JO. Cellular and molecular basis of epifepNeurosci 1994; 14: 3413-25.

MR imaging at the level of the cerebellum (Fig.A)dahe level of the head of caudate nucleus
(Fig. B) revealed areas of high signal intensitybath cerebellar hemisphere, bilateral external
capsule, bilateral occipital and right high padieégion on fluid-attenuated inversion recovery.
DISCUSSION

Neuroimaging studies are often performed to evelpatients who are in status epilepticus for ischege
haemorrhagic, inflammatory, infectious or neoptaptiocesses.

It is important to recognise the characteristicroeadiologic features of these conditions as thishelp
to differentiate status epilepticus from other diws because there can be overlap in the findgs.
have described a patient with status epilepticugiiom CT scan and MR imaging techniques were used.

Increased blood flow through cerebral vessels eratfected hemisphere has been reported duringsstat
epilepticus®® Transient computed tomography and magnetic resenamging (MRI) abnormalities may
occur after a seizure, most likely following statepilepticus®™ Contrast enhancement of various
intensities may be observed and may be relatedtémation of blood-brain barriérLansberget al has
demonstrated leptomeningial enhancement on postastMR imaging in status epileptici$hey have
also demonstrated that leptomeningial enhanceniéhthyperintensity and asymmetry of the cerebral
arteries on MRA were not present on follow-up MRagimg examination; vascular changes and
vasogenic edema associated with status epilepsiciseversible (4). To our knowledge, this is ftinst f
case report to describe both the cerebral and edaielbypervascularity affected diffusely in posntrast
MR imaging. In our patient, we were unable to asdhs reversibility of these hypervascularity bexsau
follow-up MR imaging was not performed.

The post contrast T1l-weighted MR images revealdtls#i patchy cerebral and cerebellar
hypervascularity in the similar region (Fig. C, B,

In our case, the status epilepticus lasted forlyear hour and then recurred again after some titmeh
required ventilatory support. As the seizure atgticiould not be controlled early, neurological dgends
present. The prolonged status with which the patgrifered from, might have lead to release of
unidentified mediators locally, secondary to metibdemands placed on by the ongoing status. During
status epilepticus, excessive release of excitatonno acids, such as glutam&te} and increased

membrane ion permeabilifyare the mechanisms that could cause cytotoxic @dem

Unfortunately, nuclear medicine studies such agneosemission tomography (PET) was not done in our
case. Changes of hyperaemia and glucose hypermlistabwas shown to be present in cases of status
epilepticus in PET.

Recognition of cerebral and cerebellar hypervasitylafter status epilepticus can encourage foligw-
MR imaging to establish their nature and preventamanted intervention.



Fig. 5. MR coronal T1 post contrast



