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Ictal Hyperperfusion of Cerebellum and Basal Ganglia

in Temporal Lobe Epilepsy: SPECT Subtraction
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Abstract

Purpose: The ictal perfusion patterns of cerebellum and basal ganglia have not been systematically investigated
in patients with temporal lobe epilepsy (TLE). Their ictal perfusion patterns were analyzed in relation with temporal
lobe and frontal lobe hyperperfusion during TLE seizures using SPECT subtraction. Materials and Methods:
Thirty-three TLE patients had interictal and ictal SPECT, video-EEG monitoring, SPGR MRI, and SPECT
subtraction with MRI co-registration. Results: The vermian cerebellar hyperperfusion (CH) was observed in 26
patients (78.8%) and hemispheric CH in 25 (75.8%). Compared to the side of epileptogenic temporal lobe, there
were seven ipsilateral hemispheric CH (28.0%), fifteen contralateral hemispheric CH (60.0%) and three bilateral
hemispheric CH (12.0%). CH was more frequently observed in patients with additional frontal hyperperfusion
(14715, 93.3%) than in patients without frontal hyperperfusion (11/18, 61.1%). The basal ganglia hyperperfusion
{BGH) was seen in 11 of the 15 patients with frontotemporal hyperperfusion (73.3%) and 11 of the 18 with
temporal hyperperfusion only (61.1%). In 17 patients with unilateral BGH, contralateral CH to the BGH was
observed in 14 (82.5%) and ipsilateral CH to BGH in 2 (11.8%) and bilateral CH in 1 {5.9%). Conclusion: The
cerebellar hyperperfusion and basal ganglia hyperperfusion during seizures of TLE can be contralateral, ipsilateral
or bilateral to the seizure focus. The presence of additional frontal or basal ganglia hyperperfusion was more
frequently associated with contralateral hemispheric CH to their sides. However, temporal lobe hyperperfusion
appears to be related with both ipsilateral and contralateral hemispheric CH. (Korean J Nucl Med
2001:35:12-22)
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Fig.

1.

Images of SPECT subtraction with MRl co-registration. Ictal
hyperperfusion was shown left temporal lobe and left cerebellar
hemisphere (ipsilateral cerebellar hyperperfusion to epileptic focus) in a
37 vyear-old man with left temporal lobe epilepsy (A) and ictal
hyperperfusion on left temporal lobe and right cerebellar hemisphere
(contralateral cerebellar hyperperfusion to epileptic focus) in 27
year-old man with left temporal lobe epilepsy (B). Ictal hyperperfusion
of left temporal lobe was associated with no cerebellar hyperperfusion
in 22 year-old woman with left temporal lobe epilepsy (C) Ictal
hyperperfusion occurred on left temporal lobe, left basal ganglia, left
frontal region, and right cerebellar hemisphere in 25 year-old woman
with left temporal lobe epilepsy (D).
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Table 1. Patterns of Cerebellar Ictal Hyperperfusion: in Subtracted SPECT.

A 2] 4”l Z7q) TAellA] Ay Lok sAee] g Wk SPECT 24994 17

Cerebellum Group-1* ( n=18) Group—ZT(n=15)‘ Total (n=33)
Vermis 13 (72.2%) 13 (86.7%) 26 ( 788%)
Cerebellar hemisphere 11 (61.1%) 14 (93.3%) 25 (75.8%)
Ipsilateral ¥ 5 (455%) 2 (14.3%) 7 (28.0%)
Contralateral® 5 (45.5%) 10 (71.4%) 15 (60.0%)
Bilateral 1 (91%) 2 (13.3%) 3 (12.0%)
No hyperperfusion 3 (16.7%) 1 (7.1%) 4 (12.1%)
*  Patients with temporal lobe hyperperfusion alone
' Patients with both temporal and frontal hyperperfusion
t Ipsilateral to epileptic focus
S Contralateral to epileptic focus
Table. 2. The Patterns of Ictal Basal Ganglia Hypeyfusion in Subtracted SPECT.
Basal ganglia Group-1* ( n=18) Group-2"(n=15) Total (n=33)
Hyperperfusion 1 (61.1%) 11 (73.3%) 22 (66.7%)
psilateral ¥ 6 (33.3%) 7 (46.7%) 13 (39.4%)
Contralateral® 3 (16.7%) 1 (67%) 4 (121%)
Bilateral 2 (11.1%) 3 (20%) 5 (15.2%)
No hyperperfusion 7 (38.9%) 4 (26.7%) 11 (33.3%)
Patients with temporal lobe hyperperfusion alone
t Patients with both temporal and frontal hyperperfusion
t ipsilateral to epileptic focus
% Contralateral to epileptic focus
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