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Crossed Cerebellar Hyperperfusion on Ictal Tc-99m HMPAO Brain SPECT:
Clinical Significance for Differentiation of Mesial or Lateral Temporal
Lobe Epilepsy and Related Factors for Development
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Abstract

Purpose: The aim of this study was to determine whether crossed cerebellar hyperperfusion (CCH) was helpful
in discriminating mesial from lateral temporal lobe epilepsy (TLE) and what other factors were related in the
development of CCH on ictal brain SPECT. Materials and Methods: We conducted retrospective analysis in
59 patients with TLE (M:41, F:18; 27.4+7.8 years old, mesial TLE: 51, lateral TLE: 8), which was confirmed
by invasive EEG and surgical outcome (Engel class I , II). All the patients underwent ictal Tc-99m HMPAO
brain SPECT and their injection time from ictal EEG onset on video EEG monitoring ranged from 11 sec to
75 sec (32.6+19.5 sec) in 39 patients. Multiple factors including age, TLE subtype (mesial TLE or lateral
TLE), propagation pattern (hyperperfusion localized to temporal lobes, spread to adjacent lobes or contralateral
hemisphere) and injection time were evaluated for their relationship with CCH using multiple logistic regression
analysis Results: CCH was observed in 18 among 59 patients. CCH developed in 29% (15/51) of mesial TLE
patients and 38% (3/8) of lateral TLE patients. CCH was associated with propagation pattern; no CCH (0/13)
in patients with hyperperfusion localized to temporal lobe, 30% (7/23) in patients with propagation to adjacent
lobes, 48% (11/23) to contralateral hemisphere. Multiple logistic regression analysis revealed that propagation
pattern (p=0.01) and age (p=0.02) were related to the development of CCH. Conclusion: Crossed cerebellar
hyperperfusion in ictal brain SPECT did not help differentiate mesial from lateral temporal lobe epilepsy.
Crossed cerebellar hyperperfusion was associated with propagation pattern of temporal lobe epilepsy and age.
(Korean J Nucl Med 2000;34:312-21)
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Fig. 1. A 33 year-old male patients with mesial temporal lobe epilepsy perfomed ictal Tc-99m HMAPO brain
SPECT. Injection time was 17 seconds from ictal EEG onset on video EEG monitoring. There was
hypetperfusion localized to left temporal lobe and no crossed cerebellar hyperperfusion was noted.

Fig. 2. A 25 year-old male patients with mesial temporal lobe epilepsy perfomed ictal Tc-99m HMAPO brain SPEGT.
Injection time was 21 seconds from ictal EEG onset on video EEG monitoring. Ictal SPECT revealed
hyperperfusion in the right temporal lobe and ipsilateral frontal and parietal lobe and contralateral cerebellum.

Fig. 3. A 24 year-old male patients with mesial temporal lobe epilepsy perfomed ictal Tc-99m HMAPO brain
SPECT. Injection time was 14 seconds from ictal EEG onset on video EEG monitoring. This case
showed hyperperfusion in the left temporal lobe and contralateral frontal, parietal lobe and cerebellum.
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Table 1. Analysis of Propagation Pattern and Crossed Cerebellar Hyperperfusion of 59 Patients with Medial or

Lateral Temporal Lobe Epilepsy

CCH"
Subtype Propagation Total
Yes No
Medial TLE* (n=51) Localized 0 13 13
Adjacent’ 4 13 17
Contralateral® 11 10 21
Lateral TLE* (n=8) Localized 0 0 0
Adjacent* 3 3 6
Contralateral’ 0 2 2
Total 18 41 59
* TLE, temporal lobe epilepsy. ,
T Localized, localized hyperperfusion to ipsilateral temporal lobe.
' Adjacent, propagation adjacent to temporal lobe.
§ Contralateral, prbpagation to contralateral cerebral cortex.
I CCH, crossed cerebellar hyperperfusion in ictal SPECT.
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Table 2. Summary of Clinical Information and Result of Ictal SPECT in 18 Patients with Temporal Lobe
Epilepsy Showing Crossed Cerebellar Hyperperfusion in the Ictal SPECT

Patients Age  Subtype  Surgical letal SPECT
No. /[Sex  of TLE  outcome [njection Time (sec) Main lesion  Propagation sites CCH" sites
1 27/F Rt Med” Engel I Missed® Rt T Lt F, P, Both BG Lt
2 24/M Rt Med  Engel I Missed Rt T Both F Lt
3 200M Rt Med  Engel 1| Missed Rt T Rt F, BG Lt
4 25/M Rt Med  Engel I 65 Rt T Rt F, Lt BG Lt
5 43/M Rt Med  Engel I 18 Rt T Rt F, P Lt
6 25/M Rt Med  Engel I 21 Rt T Rt F, P Lt
7 16/M Lt Lat'  Engel I 60 Lt T Lt F, P Rt
8 19/F Lt Med Engel 1 28 Lt T Rt F Rt
9 9/M Lt Med  Engel I Missed T Rt BG Rt
10 39/M Rt Lat Engel [ 12 Rt T Rt F Lt
11 20/M Lt Med Engel I Missed LtT LtP, O, BG, Rt P Rt
12 24/M Rt Med  Engel 1 49 Rt T Lt F, Both P Lt
13 22/F Lt Med Engel 1 38 T Lt F Rt
14 24/M Lt Med Engel 1 14 Lt T Both F, P Rt
15 19M Rt Med  Engel | 36 Rt T Rt F Lt
16 26/M Rt Med  Engel II Missed Rt T Lt F, P Lt
17 28M Rt Lat Engel 1 55 Rt T Rt P Lt
18 200M Lt Med  Engel 1 32 Lt T Lt P, Rt F Rt

* TLE, temporal lobe epilepsy.

T Med, medial temporal lobe epilepsy.
*

§

Lat, lateral temporal lobe epilepsy.
Missed, not recorded injection time.
Y CCH, crossed cerebellar hyperperfusion.

Rt, right; Lt, left, F, frontal lobe; T, temporal lobe; P, parietal lobe; O, occipital lobe; BG, basal ganglia.

Table 3. Univariate Analysis about Relating Factors of Crossed Cerebellar Hyperperfusion

Variable Parameter estimate p value Odds ratio

Age -0.1090 0.0280* 0.897

TLE subtype 0.3646 0.6454 1.440

Propagation 1.3196 0.0059* 3.742

Injection time -0.0118 0.5069 0.988

* Significant, p<0.05.
Ao 2= AA Marks 5-& 1109 AF < F5470A 104, 7 1ddie AR A
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Table 4. Multiple Logistic Analysis about Relating Factors of Crossed Cerebellar Hyperperfusion

Variable Parameter estimate p value Odds ratio
Age -0.1243 0.0230* 0.883
Propagation 1.5013 0.0059* ' 4.487

* Significant, p<0.05.

Table 5. Propagation Sites of Epileptic Activity in 18 Patients with Crossed Cerebellar Hyperperfusion

(Number of Lesion).

Medial TLE*

Lateral TLE*

F P O BG F P O ‘BG

Adjacent 4 1 0 2 2 0 0

Contralateral 10 9 1 3 0 0 0 0

Total 14 10 1 4 2 2 0 0

F, frontal lobe; P, parietal lobe; O, occipital lobe; BG, basal ganglia.

* TLE, temporal lobe epilepsy.
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