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Memory Functions of Temporal Lobe Epileptic Patients in
the Intracarotid Amobarbital Procedure: Lateralizing Value

Hongkeun Kim, Ph.D.*, Sangdoe Yi, M.D.**, Jieun Kim, M.D.**, Eun-lk Son, M .D.***

Department of Rehabilitation Psychology*, Taegu University,
Department of Neurology** and Neurosurgery***, Keimyung University

Backgrounds : To examine the effects of seizure laterality and stimulus type on Wada memory performance in
patients with temporal |obe epilepsy(TLE). Methods : The subjects were 43 patients with medically intractable
TLE(left TLE 26, Right TLE 17) who had no or rare seizures after surgery. The memory stimuli were concrete figures
for some subjects and abstract figures for the other subjects. Results: A clinical criterion of at least 2-points difference
between left and right injections correctly classified 31(72%) patients into left and right TLE groups, with 4(9%)
patients falsely classified. A discriminant function analysis(DFA) based on left and right injection scores allowed for a
correct classification of 37(86%) patients into left and right TLE groups. When the memory stimuli were concrete fig-
ures, the correct classification rate was greater for right than left TLE patients. In contrast, with abstract figures, the
correct classification rate was greater for left than right TLE patients. Conclusions : The Wada memory test is a valu-
able diagnostic aid in lateralizing temporal epileptogenic foci. Stimulus type as well as seizure lateralization is a major

determinant of Wada memory asymmetries.
JKor Neurol Ass 17(1):88~93, 1999
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Table 1. Summary of relevant prior 1AP studies
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Correct classification rate

Study Sample Memory Stimuli LTL RTL Tota
Wyllieet al.’ LTL 20 5 words, 4 objects 35% 53% 43%
RTL 17 4 phrases, 3 pictures
2 shapes, 1 number
1 color
Loring et a.® LTL 13 8 objects 85% 71% 80%
RTL 7
Westerveld et al.° LTL 14 4 pictures, 2 words 50% 43% 48%
RTL 7 2 shapes, 1 color
1 arithmetic
Perrine et al . LTL 39 2 pictures, 2 words 38% 97% 64%
RTL 31 1 shape, 1 arithmetic
Hamberger et al. LTL 14 4 pictures, 2 objects 79% 86% 81%
RTL 7 1 word, 1 shape
1 rhyme, 1 sound
Loring et al.*2 LTL 47 8 objects 45% 76% 60%
RTL 49
Kneeboneet a . LTL 32 5 words, 4 objects, 47% 67% 59%
RTL 49 4 phrases, 3 pictures
2 shapes, 1 number
1 color
Breier et al . LTL 22 8 objects 50% 86% 70%
RTL 28
ooOogds LTL 26 3 pictures, 1 word 50% 89% 70%
RTL 27 1 sentence, 1 color

1 arithmetic, 1 shape

LTL=Left temporal lobe epilepsy, RTL=Right temporal |obe epilepsy
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Table 2. Patient characteristics

Wada stimulus type

Variables Concretefigures  Abstract figures
N 23 20
Seizure onset(L/R) 13/10 13/7
Gender(M/F) 16/7 12/8
Seizure outcome(Class 0 /0 ) 15/8 14/6
Age at time of testing(M+ SD) 29.3(6.5) 27.9(7.7)
Seizure onset age(M+ SD) 13.7(6.8) 13.0(4.7)
Education(M+ SD) 10.3(4.3) 11.7(2.0)
K-WAISIQ*(M+ SD) 83.1(14.4) 87.1(15.5)

*available in 41patients only.
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Figure 1. Examples of concrete(upper panel) and abstract figures(lower panel)
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Table 3. Wada memory results for individual patients(max
score=8)

Patient Wada  Seizure Right Injection Left Injection
No stimulustype onset CR FP CR FP

Concrete Left
Concrete Left
Concrete Left
Concrete Left
Concrete Left
Concrete Left
Concrete Left
Concrete Left
Concrete Left
10 Concrete Left
11 Concrete Left
12 Concrete Left
13 Concrete Left
14 Concrete  Right
15 Concrete  Right
16 Concrete  Right
17 Concrete  Right
18 Concrete  Right
19 Concrete  Right
20 Concrete  Right
21 Concrete  Right
22 Concrete  Right
23 Concrete  Right
24 Abstract Left
25 Abstract Left
26 Abstract Left
27 Abstract Left
28 Abstract Left
29 Abstract Left
30 Abstract Left
31 Abstract Left
32 Abstract Left
33 Abstract Left
34 Abstract Left
35 Abstract Left
36 Abstract Left
37 Abstract  Right
38 Abstract  Right
39 Abstract  Right
40 Abstract  Right
41 Abstract  Right
42 Abstract  Right
43 Abstract  Right
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CR=correct recognition, FP=false positive
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Table4. Classification rates with memory difference
score(D9) of at least 25%

Classification results(%(n))
Correct Inconclusive False

Wada stimulustype Seizure onset(n)

Concrete figures

LTL(13) 69%( 9 23%(3) 8%(1)

RTL(10) 80%( 8) 10%(1) 10%(1)

Total(23)  74%(17) 17%(4)  9%(2)
Abstract figures

LTL(13) 77%(10) 15%(2) 8%(1)

RTL(7) 57%( 4) 29%(2) 14%(1)

Total(20)  70%(14) 20%(4) 10%(2)

Grand total(43) 72%(31)  19%(8)  9%(4)

LTL=Left temporal lobe epilepsy, RTL=Right temporal lobe
epilepsy
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Table 5. Classification rates based on discriminant function
analyses(DFA)

Classification results(%(n))
Correct False

Wada stimulustype  Seizure onset(n)

Concrete figures

LTL(13) 92%(12) 8%(1)
RTL(10) 80%( 8) 20%(2)
Total (23) 87%(20) 13%(3)
Abstract figures
LTL(13) 85%(11) 15%(2)
RTL( 7) 86%( 6) 14%(1)
Total (20) 85%(17) 15%(3)
Grand total (43) 86%(37) 14%(6)

LTL=Left temporal lobe epilepsy, RTL=Right temporal lobe
epilepsy
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