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d3e

HEge Hae sddA $58 T, Tde AFwT A
2 3 & A 3 AFHA 1147 AR FAGA 147 A
Aot
HEGHR 129 BROA SAFGLE B 5 AUY 126] BF dH243 ol Wue) BAE et 4 3lo]
(Table 1). ol €AAZAEE HHTF EFGYEE Q1A A FAHI2 8N HAFLF AHog 4odA Foz
Fd 114 BEFoA AeHd oz d3ler, ol duFFo &  HIsto] HFG HAE A2 5 YA HFFY W20 9
e g Az stid TR AR REd A AFatit  delA, TEa FEA AFo] 3ol At SAsEAe &
(F‘lg 1&2). 0] 5 6B Aol daAg2eE34 dojdl & F @43t 0] FU ofF ZHAY Wil x5t 5
HeFo FASGYE BF A & ¢ A} (Fig. 3). o] =& APskA X3dd 44+ s
O %‘ﬂ%"—.‘-ﬁr% W53 459 FF 1doA, 221 d AR EE hHF5 &4 Gl A F3AL 119 =
ol F T BA5 2¢lo A A WA 48 G A R 9ol M ABTFA FeAT 57| EFHAA FF9 HEE B
A3)E 97 ool 22t 23814 NSt oA Sgtom 1ot £& F 5ol Eo1A £57)%5 8o
Table 1. Summary of Data
Case Clinical Outcomes
Age/Sex Location Stimulation ~ Type of operation Surgical Biopsy
No Motor! Language
1 57/M Lt Frontal L Ant, GTR Oligodendroglioma N P
2 25/F Lt Frontal L/'M Ant, STR DNET 5—5 P
3 3UM Lt Frontal L/'M Ant, GTR Oligodendroglioma 3—4 P
4 67/F Rt Frontal L/'M Post, GTR Metastasis 4- — 4~ P
5 58/M Lt Frontal L/'M Ant, GTR Metastasis 4—4 P
6 38/F Lt Frontal LM Ant, GTR Low grade astrocytoma 5—5 P
7 56/M Rt Frontal L/'M Ant, GTR Low grade astrocytoma 5—4+ P
8 68/F Lt Frontal M Ant, GTR Glioblastoma 3—3 P
9 62/F Lt Frontal M Post, STR Metastasis 5—5 P
10 22/M Rt Frontal M Ant, GTR Oligodendroglioma 5—5 P
11 37/F Rt Frontal M Post, GTR Metastasis 4—4 P
12 45/M Rt Frontal M Post, STR Metastasis 4-— 4- P

Note. Lt =left, Rt=right, L =language task, M = motor task, Ant= Anterior approach, Post = Posterior approach, GTR =gross total resec-
tion, STR =subtotal resection, DNET = Dysembryoplastic neuroepithelial tumor, N =not evaluate, P = Patient could speak given Korean

words without any language deficit after operation.
'Grading as manual motor test
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Fig. 1. A 31 year-old-man with
right motor weakness (manual
motor test grade 3} and oligoden-
droglioma in left frontal lobe. The
lesion was gross total resected by
anterior approach. After surgery,
the motor function was improved
as grade 4.

a. Axial T2-weighted MR image
shows ill defined high signal inten-
sity mass. b. Activation map of
fMRI during right hand motor task
reveals the activated signals far
from the posterior aspect of lesion.



AR, 1E £¢ F ¢ 57 RoblE 257159 A9E 0
Sl ol $%9) 423 BAYlel FAFHE ¢ 2937
o] & 3 W) AT Aojr SR BAINS
HEH o2 e 4 ARD TN ¢ F Ao)7l59) Adts
29 A9 99e

1990 d el E3MHA 7]1E 9] MRIZF Al 3-8he 5814 %
B ool i o) HE e} AuA Wakg o83 715 HY
AAARE AT F Y= MRIZF ALEAT (2-4). &
FY AL 2HEE V22 51 7|5H YABE AL
¥ BOLD(blood oxygen level dependent) 7] ¥ & o] &

3] 3
=
T

rSL'LmBLLo.u

| E e gixjollM BOLD 7Y S oi2st 7|5 xpv|13HHY

fMRI= &%, A2, 372 €5& v #atd o], Al 59 94
71% (cognitive function)& 38 o HojA] dojri= "gﬂﬁ
He AR E o) &3t A8 G4E ATE F A (2). 53,
A, A1 Eeso] AuA e HolAle PET “J%"’ﬂ H]
& ¢ mme T4 BalTH U ms9 Ay Fal5e] b
3t7] g 43A 2 8= A AAL QT (11, 13).
AA QS EoA HE EAg HEFd Eale HA

Al HY 5238 7S s R E v YopdozH &
9] i]f‘%l EHE U g EolnA ste A7V Bz o (9,

olr

O

4 1715 5) 9ol
-%1ﬂﬂ1 it 2

Fig. 2. A 58 year-old-man with
right motor weakness {manual
motor test grade 4) and metastatic
squamous cell cancer in left
frontal lobe. The lesion was gross
total resected by anterior ap-
proach. After surgery, there was
no change of motor function.

a. Axial T2-weighted MR image
shows hemorrhagic mass with
perilesional edema. b. Activation
map of fMRI during right hand
motor task reveals the activated
signals along the medial aspect of
lesion.

Fig. 3. A 38 year-old-woman with
seizure(manual motor test grade 5)
and low grade astrocytoma in left
frontal lobe. The lesion was gross
total resected by anterior ap-
proach. After surgery, there was
no change of language ability.

a. Axial T2-weighted MR image
shows high signal intensity of
mass with perilesional edema.

b. Activation map of {MRI during
word generation task obtained at
lower level to the mass reveals the
activated signals along the pos-
teroinferior aspect of the lesion.
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Functional MR Imaging Using BOLD Technique
in Patients with Brain Tumors

Jeong Kim!, Jeong-Jin Seo', Nam-Yeol Yim', Sang-Soo Shin', Hyo-Soon Lim’,
Woong Yoon', Tae-Woong Chung', Yong-Yeon Jeong', Gwang-Woo Jeong’,
Jin-Gyoon Park!, Heoung-Keun Kang', Shin Jung?, Sam-Suk Kang®

Department of Diagnostic Radiology, Chonnam National University Medical School
*Department of Neurosurgery, Chonnam National University Medical School

Purpose : To reveal clinical usefulness of functional MRI (fMRI} using sensorymotor and language stimuli
for demonstrating anatomic relationship between sensorimotor or language cortices and lesions in the
planning of brain tumor surgery.

Materials and Methods : This study included 12 right-handed patients with brain tumors in or around sen-
sorimotor or language cortices. Eleven patients were evaluated with primary motor and sensory stimuli.
Of these patients, six patients were also evaluated with language stimuli. One patient was evaluated with
language stimuli only. For MR imaging, a 1.5T scanner was used and the EPI BOLD technique was em-
ployed. For postprocessing image, the SPM99 program and a program made by our department was uti-
lized. We evaluated whether sensorimotor and language stimuli activate sensorimotor and language cor-
tices. And also, clinical efficacy of revealing anatomic relationship between cerebral cortices and lesions
for planning neurosurgical operation were evaluated. Finally, we compared post-operative neurologic
function with pre-operative neurologic function in same patients.

Results : The fMRI examination was successful in identifying the functional cortices and depicting
anatomic relationship between functional cortices and lesions in all patients. In nine patients of 11 pa-
tients with identified sensorimotor cortices, postoperative grade of manual motor test was not changed,
compared with preoperative grade. Whereas postoperative improved than preoperative grade in one pa-
tient of remaining two patients, postoperative aggravated than preoperative grade in the other. This result
was due to atherosclerotic lacunar infarction, regardless of tumor resection. Postoperative deficit of lan-
guage function was not found in seven patients with identified language cortices.

Conclusion : fMRI could be a helpful method for determining the best approach to neurosurgical treat-
ment in patients with brain tumors in or around sensorimotor or language cortices.
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