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Subtracted SPECT
dystonic posturing
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Ictal Hyperperfusion of Brain Structures Related to Ictal Dystonic
Posturing in Temporal Lobe Seizures

Eun Yeon Joo*, M.D., Eun Kyung Lee*, M.D., Woo Suk Tag*, M.D., Ki young Jung*, M .D.,
Do Hun Han*, M.D., Dae Won Seo*, M.D., Seung Chyul Hong", M .D., and Seung Bong Hong**, M .D.

Departments of Neurology* and Neurosurgery", Neuroimaging Laboratory* of Neurology,
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea.

Background: Although dystonic posturing (DP) during temporal lobe seizures is known to be related to basal ganglia
activation, the mechanism of the dystonic posturing has not been investigated in greater details . M ethods: Thirty-two
patients with mesial temporal lobe epilepsy (TLE) underwent ictal and interictal SPECTS. They were classified into two
groups. 1) DP with ictal dystonia during ictal SPECT (N=15) and 2) Non-DP without dystonia (N=17). Icta-interictal
SPECT subtraction was performed as follows: co-registration, intensity normalization, subtraction, thresholding and
then an overlay to SPGR MRI. The presence and intensity of ictal hyperperfusion were determined in frontal |obe, basal
ganglia, temporal lobe and insular cortex. Results. The incidences of ictal hyperperfusion in DP vs. Non-DP were cau-
date nucleus [80.0%(12/15 patients) vs. 0% (0/17), p=0.001], putamen [93.3% (14/15) vs. 48.2% (8/17), p=0.005],
globus pallidus [53.3% (8/15) vs. 23.5% (4/17), p=0.082], thalamus [80.0% (12/15) vs. 41.2% (7/17), p=0.026], insular
cortex [46.7% (7/15) vs.23.5% (4/17), p=0.051], orbitofrontal [46.7% (6/15) vs. 35.3% (7/17), p=0.053], medial frontal
[6.7% (1/15) vs. 18.7% (2/17), p=0.621], dorsolateral frontal [13.3% (2/15) vs. 18.7%(2/17), p=0.737] in the hemi-
sphere of epileptic side. In patients who showed ictal hyperperfusion in striatum and thalamus, the average intensity of
hyperperfusion in DP vs. Non-DP was caudate nucleus 1.67 vs. 0.0, putamen 2.20 vs. 1.05, globus pallidus 1.2 vs. 0.65,
thalamus 2.00 vs. 0.88 in the epileptic hemisphere. Conclusions: Caudate nucleus as well as putamen appeared to be
important for producing ictal dystonia during TLE seizures. The greater intensity of ictal hyperperfusion in putamen,
caudate nucleus and thalamus seems to be related to ictal dystonia.
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Table 1. Patients information

SPECT subtraction

gooon
1.
1997 1 2001 12

(anterior temporal lobectomy with
amygdalohippocampectomy)

SPECT

DP DP , DP
DP non—DP
32 DP 15 ( 6 , 9 ),
Non—DP 17 ( 7 , 10 ) ,
21 11
25.9 , Engel class 1
(Table 1).
2. SPECT
SPECT 25 mCi*Tc—ethylcys
teinate dimer(ECD) 30~60 three—

headed trial XLT system (Trionix Research laboratory,
Twinsburg, OH) .
Butterworth filter back—projection

(attenuation correction)

DP (N=15) Non-DP (N=17) p
M: F 6:9 7:10 -
Right: Left (mesial TLE) 10:5 11:6 -
Age of seizure onset (years) 8.6+ 5.2 15.7+ 9.3 0.015*
Duration of epilepsy (years) 19.0+ 105 11.2+ 6.2 0.015*
Frequency of seizures (per month) 36+ 21 3.7+ 838 0.128
Ageonictal SPECT (years) 28.4+ 10.8 27.4+ 9.6 0.702
Hippocampal sclerosis 100% (15/15) 82.3 (14/17) 0.087
Febrile convulsion 60% (9/15) 41.1% (7/17) 0.288
Post-surgery follow up period (months) 259+ 95 259+ 9.2 0.920

*p<0.05, chi-square test for hippocampal sclerosis and febrile convulsion, t - test for age of seizure onset, duration of epilepsy, fre-
guency of seizures, age on ictal SPECT and post-surgery follow up period, DP; patients with ictal dystonic posturing, Non-DP;

patients without ictal dystonic posturing
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Subtracted SPECT dystonic posturing

Figure 1. The subtracted SPECT of a patient with dystonic posturing. Ictal hyperperfusion on left temporal |obe with ipsilateral basal
ganglia (caudate nucleus, putamen, globus pallidus) in a 32 year-old woman with left mesial TLE who had complex partial seizure
with ictal dystonic posturing.

Figure 2. The subtracted SPECT of a patient without dystonic posturing. Ictal hyperperfusion on right temporal lobein a 31 year-old
man with right mesial TLE who had complex partial seizure without ictal dystonic posturing.
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Chang s method( =0.12cm")
SPECT 24
, SPECT
ECD . -
ECD SPECT
3.

MRI GE Signa 1.5 Tesla (GE Medical Systems,
Milwaukee, WI) , SPGR (spoiled gradient
recalled in the steady state) volumetric MRI 1.6 mm

, 124 , (TR) 30
msec, (TE) 7 msec
, (FA flipangle) 45 |, FOV (field of view)
22x 22 cm, 256x 192, (NEX, num—
ber of excitation) 1 .T2
3.0 mm , 0.3 mm, 56

, 5300 msec, 99 msec, 90

, FOV 20x 20 cm, 256x 192, 3
. (coronal voxel dimension)
0.87% 1.6 mm . Fluid—attenuated inver—
sion recovery (FLARE) MRl 1.0 mm ,4.0
mm , 32 , TR/TE = 10.002/127.5
ms, 1, (oblique coronal)

, FLAIR (axial image) 2.0 mm

, 5.0 mm

4. SPECT (subtraction)

SPECT SUN Ultra 1 Creator
(Sun Microsystems, Palo Alto, CA)

Analyze 7.5 (Biomedical Imaging Resource,

scanner consoles Unix 4 mm
SPECT
1) - SPECT (ictal—interictal
SPECT registration)
SPECT
, 3 SPECT
SPECT , root mean square dis—

tance(RMSD) 1

(false perfusion difference)

2) (normalization
of radioisotope uptake level)

3) - SPECT (ictal—trans-
formed interictal SPECT subtraction)
SPECT
SPECT
4) (noise erasing)

, Subtracted SPECT
(standard deviation, SD) ,
2SD

5) MRI-subtracted SPECT
SPECT registration)

(MRI —subtraction

Mayo Foundation, Rochester, MN, USA) subtracted
(biomedical images) SPECT SPGR MRI
Table 2. Theincidence of ictal hyperperfusion on the hemisphere of epileptic side
DP (N=15) Non-Dp (=17) p

Caudate nucleus 80.0 % (12/15) 0% (0/17) 0.001*
Putamen 93.3 % (14/15) 47.1 % (8/17) 0.005*
Globus pallidus 53.3 % (8/15) 23.5% (4/17) 0.082
Thalamus 80.0 % (12/15) 41.2 % (7/17) 0.026*
Insular cortex 46.7 % (7/15) 17.6 % (3/17) 0.169
Orbitofrontal cortex 46.7 % (7/15) 35.3 % (6/17) 0.513
Dorsolateral frontal cortex 13.3 % (2/15) 17.6 % (3/17) 0.737
Medial frontal cortex 6.7 % (1/15) 11.8 % (2/17) 0.621
Temporal lobe 93.3 % (14/15) 94.1% (16/17) 0.927

*p<0.05, Fisher exact test, DP; patients with ictal dystonic posturing, Non-DP; patients without ictal dystonic posturing
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Subtracted SPECT

dystonic posturing
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SPSS 10.0 Fisher s exact
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Subtracted SPECT

, DP
(15/15) , Non—DP 17
8 (57%)
DP 12
(80%), 14 (93.3%),
8 (53.3%) Non—DP
8 (47%), 4 (23.5%)
. DP non—DP
(p=0.004),
(p=0.001), (p=0.005) (p=0.026)
(Table 2).
, DP 6 (40%)
, Non—DP 7 (41%)
2.
Subtracted SPECT
DP 1.67 Non—-DP
0
. DP 2.2, non—DP
1.05 , DP 2.0, Non—-DP
0.88 DP DP
1.2, non—-DP 0.65 DP
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3. , ,
.DP 112 ,
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61 , 27.6
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DP Non—-DP

DP 19.0 , Non—
DP 11.2 ,DP
(p= 0.015). DP
3.6 , Non—DP 3.7

(p=0.128)(Table 1).
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Subtracted SPECT
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