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Wada Test for Evaluation of Language and Memory
Function in Medically Intractable Epilepsy*

Yong-Kook Hong, M.D., Tae-Sub Chung, M.D., Jung-Ho Suh, M.D., Dong-Ik Kim, M.D.,
Eun-Kyung Kim, M.D., Byung-In Lee, M.D.**, Kyun Huh, M.D.**

Deparment of Diagnostic Radiolgy, College of Medicine, Yonsei University

The Wada test was performed for lateralization of language and memory function , using intracarotid injection
of Sodium Amytal. But, the internal carotid artery (ICA) Wada test has some limitations for testing memory func-
tion. The posterior cerebral artery(PCA) Wada test has been designed to modify the ICA Wada test for testing memory

function selectively.

In our study, 10 patients out of 12 patients with intractable seizure underwent only the ICA Wada test and the
other 2 patients underwent both the ICA and the selective PCA Wada test. In all 12 patients undergoing the ICA

Wada test, we succesfully localized speech and language dominace. Four of 12 patients who underwent the ICA

Wada test for evaluation of memory function displayed superior memory functions in one hemisphere, but the other
hemisphere also significantly contributed to memory. The selective PCA Wada test, performed in 2 patients, show-
ed successful results of memory function test in both patients. Four of 12 patients underwent temporal lobectomy

and there was no major post-operative language or memory deficits.

We conclude that the ICA and PCA Wada tests are useful for preoperative evaluation of medically intractable

epilepsy, and the PCA Wada test is valuable in memory evaluation in some patients who have hight risk of

postoperative global amnesia after temporal lobectomy following equivocal results of memory function by the ICA

Wada test.
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Fig. 1. Selective catheterization of posterior cerebral
artery. Anteroposteior(a) and lateral(b) views show pro-
per position of tip (arrow) of catheter in P1 segment of
left posterior cerebral artery.

-HMPAO brain SPECTE Al&jateirt

— 340 —



Ol% g F 373

7\40] 01040 q

o) Gehge, 1299 €
ol 2713 H R4l A 1}

by

g7 Ak A chbA] 7b

e

Aol = Eol3t oA}
LDAM/H 23

4 waAel 2ol g v ;lr_ro-w w57 Apab

=7t F7hE o,

Aol A I1AT|SHILE e WadaB Al

Fig. 2. MRI of 25 year old male pa-
tient(case 2).

T2-weighted MR axial image shows
increased signal intensity in right
mesial temporal area.

Right temporal lobectomy was per-
formed. The pathologic diagnosis was
mesial temporal sclerosis.

Fig. 3. Case 10

a. CT scan shows subtle low density
area in left temporal area.

b. Tl-weighted MR axial image
shows low signal intensity lesion in
left temporal area.

c. T2-weighted MR axial image shows
high signal intensity lesion in left
temporal area.

Left temporal lobectomy was per-
formed. The pathologic diagnosis was
low grade astrocytoma
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Table 1. Evaluation of Seizure Focus
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Sex Age CT MRI Seizure focus Seizure focus
in EEG in SPECT

case 1 M 27 Normal Rt.* Lt. temporal Rt. temporal

case 2 M 25 Normal Rt.* Rt. temporal Rt. temporal

case 3 M 33 Normal Rt.* Rt. temporal Rt. temporal

case 4 F 41 Normal Lt.* Lt. temporal Lt. temporal

case 5 F 19 Normal Rt.* Rt. temporal Rt. temporal

case 6 M 38 Normal Lt.* Lt. temporal Lt. temporal

case 7 M 35 Normal Rt.* Rt. temporal Rt. temporal

case 8 M 20 Normal Normal Multifocal Multifocal

case 9 F 21 Normal Normal Multifocal Normal

case 10 M 10 Brain tumor in Lt. Brain tumor in Lt. Lt. temporal Lt. temporal
temporal area temporal area

case 11 M 26 Brain tumor in Rt. Brain tumor in Rt. Rt. fronto- Not done
frontparietal frontoparietal parietal

case 12 M 17 Brain tumor in Rt. Brain tumor in Rt. Rt. frontal Not done
frontal frontal

Rt.: right

Lt.: left

Asterik(*) indicates increased signal intensity in mesial temporal area in T,-weighted image

Table 2. Results of ICA Wada Test and Operation

Dominant hempisphere

Operation

Speech and language Memory
case 1 Lt. Lt. No operation
case 2 Lt. Lt. Rt. temporal lobectomy
case 3 Lt. Lt. Rt. temporal lobectomy
case 4 Lt. Lt.<Rt. Lt. temporal lobectomy
case 5 Lt. Lt.>Rt. No operation
case 6 Lt. Lt.>Rt. No operation
case 7 Lt. Lt. Corpus callosotomy
case 8 Lt. Lt. Corpus callosotomy
case 9 Lt. Lt. Corpus callosotomy
case 10 Lt.<Rt. Lt.<Rt. Lt. temporal lobectomy
case 11 Lt. Lt. Resection of tumor mass
case 12 Lt. Lt. Resection of tumor mass
Lt.>Rt. : Left side is predominant but right side is also significant.
Lt.<Rt. : Right side is predominant but left side is also significant.
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Table 3. Memory Function;Comparison of PCA Wada Test with ICA Wada Test

Injection Retrograde Antegrade
site Word Color Sentence Word Sentence Figure
Rt. - - - + + +
ICA
Lt. = = + + + +
Case 1
Rt. - - - - - -
PCA
Lt. + - + + + +
Rt + t t = * +
ICA
Lt. + + + + + +
Case 2
Rt. - - - - - -
PCA
Lt. + + + + + +

— : Free Recall + : Cued Recall + : Not Recall

Table 4. Neurologic Deficits after Injection of Sodium Amytal

Injection Number of patients
site Confusion Aphasia Contralateral motor Contralateral sensory
PCA 0/2 0/2 0/2 2/2
ICA 12/12 12/12 12/12 12/12

ICA : internal carotid artery
PCA : posterior cerebral artery
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