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2. %9

7}. FDG-PET 44+

!
ad. "FDG PET = GE Advanced PET (General Electric Medical

ol

HE $A4E5S PET 942 Adst] olde] 847 B 342

Systems, Milwaukee, WI, USA)ES o] &3la] F4S dAdy. =AY
o] T Y EE 6.2 x 62 x 43 mm ©ol3 7 gAae AV 195 x
1.95 x 425 mmelv] J4 WfEg2E 128 x 128 x 35 oItk “FDG
A2 (tracer)E AF&3t] AW o ® (0.145 mCi/Kg Folstgon, F
A27F ¥ 24 F4d W7bA 402 st v $, 158 < W
A} (Emission), 8% ¢t A% (Transmission)& Al3sle] =11
Aok W& 9 H3= (transaxial) S 8.5mm Hanning filter &, &9
8.5mm

Ramp filter® o] &9, 44 A7 2Ae fope] <

Fd B He ARE dE LA HF A Fod Ao o
5 5 v
. PET-] 3}

(electrode) & =4 10-20 ®HHd Wz ofd=mz 1 WA ox7 Zo]d
5

Aeagon adon Wwad 75 HRE Adss
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S wrol A #9 (artifac)7h A Aol Foldl 7=a
Ak wAol Qi A9 WA FF, WA AL Az, wae /)7
52 J1%ag. 1nE A S % AFYW, 4 58 2

& F1 AAH (activation method)S Al 384 &<k},

LARb7 e AR et A RvTE Sl Aeels e &
7, AE, Sl 713E, el AlgbE = 913 S8 dhetetgla WAt
7l Etele S0 me A9 $o b mkmet wa Ay 5o
Azt akel AR Ame] meE BRstelt. aeal 59 B vt

oA HellM ves= dfodes M Bol vdes X WEs fAE

4}

Hd o HxE 9e/=% (no/rare), 184 (occasional), Hl A

0

CZE (rare)& H 3= Ads= EoF 1-27)

10

al
2 A%, 7t4dA (occasional) & 3 57w vk
A%, WA (frequent)S 293 57 o] =
g 2 durt g Az AHosdar =A Aye A=
(severity) = A% (mild), 5% (moderate), % (severe)= 73
fdom A== wAdae] 10%0lst, 5=+ 10-75%, 5 75%°]
& e AEHeR At ewe AeE Aostiith
Hape A gk e FHAoR 3 9 due el A A9
H =+ 23} (localization) = A< 3

B
S

AL oA HFY  (frontal), =59 (centrotemporal), FHH

(parietal), %<9  (occipital), 3 & Hkp7o]  Z3E AS
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Z}. MRI

wE sels T Zx 94
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FEE B HAge AARE A EA R A wApA R Al o &)
5 5 QA
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boeed e
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=g Adstlv. ad =HEE s A
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1. 43

Lo @ote 48 540 d@ ¥4

FDG-PET # Y38 SAel Aadd ol 738 o ot 474,
ololrl 26 o2 Fy HlE 1.8 1 1 o]t FDG-PET & A @3 #A
T odels TARa del Wy A d"e |t 34 £ 334,
FDG-PET &% A &3t7] d7A9 4o Hi 7]3ke 34 £ 33 W

olgth. 7del Wiel wEw N el 41¥olgn 99 Fo

A=, 232 Lennox-Gastaut syndromel. & o4 AAl 7+d H S
(secondary generalized epileptic encephalopathy)e 7}% 3lol= 32
How I Hl= 1.3 1 o}k Hue] =4 Rl 94 whe &
stle W A HWWE shksk RE e 27y, Jol A5
Lennox-Gastaut <52 26 & F 530 Hiad =4 ¥
sHkete] oA WRWS ERkekA] Fe Aeske BrE 27 1 1 o

(Table 1).
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Table 1. Clinical characteristics of patient (N=73)

Mean age (years)” 70 £ 46
Sex (male : female) 18 :1

Mean duration of epilepsy (years)” 3.4 + 3.3

s

Onset of epilepsy (years) 34 + 33
Classification of epilepsy N
partial seizure 41
infantile spasm 9
Lennox-Gastaut syndrome 23

Localization of EEG ( yes : no ) 27 11

‘mean = SD
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2. PET-H %9 2-deoxy-2-[*F]-D-glucose (FDG)-PET 23}
79

A1
A

M

7}, PET-¥ 9t9] 72459 v 7+d o] s "FDG-PET A<l <

A A (concordance) © t3gk &4

=3} (spike) E=+= o I (sharp)s e HE I (epileptiform discharge)

o] WX+ fle/EF  (nofrare), 3t (occasional), WA

o
[0

(frequent) &2 FFst¥ o glag/Ew2 18% 4L 10% HI'EAd
= 2%E 4go fle/=89 Wk PET ¢ x=9 A F7F =
= A9 A A& 0%, FEAHS 43%, HIEAHd L2 68% ©
Atk P gk 0.05 o3t
FE 0491 B =S A#AAAE Bo A9 NETE =5 E 1Hd
B7F be = fAe PET o A¥ere] dA &0 F7tets Aoz
gkt (Table 2).

f

ojnl A A BEAEHUAL spearman 9 A TA

.

o A3} (regional delta slowing)s 2l H]7F& 3 (non-epileptiform
discharge)e] A3 A=+ 919 (no), 4% (mild), 5% (moderate),
% (severe)® EF3F o ZF Z; 219%, 34%, 23%, 22%° HIEZE
B3 PET A& 13%, 52%, 65%, 69%< dx&s HATH P

—

spearman & A#AAFE 0360 2 545 Ao AVl MESEE PET

Adtete] dAgo] FUtstE AAAAE EHAd(Table 2).
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Table 2. The correlation between FDG PET findings and

epileptiform discharges or non epileptiform discharges of of PET

EEG
Frequency of Epileptiform discharges

No. of patient Concordance (%) Discordance (%)
No/rare 13 0(0) 13(100)
Occasional 7 3(43) 4(57)
Frequent 53 36(68) 17(32)
Total 73 39 (63) 34 (47)
r 0.447

Severity of non Epileptiform discharges

No. of patient Concordance (%) Discordance (%)
No 15 2(18) 13(87)
Mild 25 13(52) 12(48)
Moderate 17 11(65) 6(35)
Severe 16 5(31) 11(69)
Total 73 37 (61) 36 (49)
r 0.365

r= correlation coefficient

p value < 0.05
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U, AR wE PET-¥ 3¢ “FDG-PET ZA#ste] x4
o

(concordance) ©l

=3} (spike) E=+= o I (sharp)s e FHE I (epileptiform discharge)
9} o A I (regional delta slowing)s el H|7F4 3} (non-epileptiform

discharge)e] =4 ®W¥2 F& @2 274, dof A

I

=
268 ow % 53gol Hyd Fh EWg

rlo

Lennox-Gastaut =3+

ST o] & AT (fronta)S 29%, =% (centrotemporal)<

<

14%, ¥+ (occipital)©= 8%, ¥ =38} (lateralization) 22%, H] HZ

2

(no lateralization)< 27% 2 Usgton FAAY 4 WHES RO
$tol= QA 4 WWe wE HAue PET 2l A&
67%, 80%, 67%, 75%, 5% = 7tolAlHel P < 0.05°]3t= 7 H

rr

o

¢

S

S 7t AolE B A A F(regional delta slowing)s 9 H]7HE
3} (non-epileptiform discharge)®] =4 WwW3i PET 4Aiele] 7+7)
o] AR & 57%, 30%, 50%, 88%, 25% = JFol A<l P 3k 0.059]
st= v A EAH A H(Table 3). L84 spearman F#A5F+= P
# > 005 &2 A B X9 mE F ol FUdFE v o

A&l e SASH Fod2 gllth

—
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Table 3. The concordance between FDG PET findings

and

epileptic or non epileptiform discharges of EEG by localization of

EEG findings

Epileptiform non-Epileptiform
Localization of No. C ddischarges q C ddischarges 4
oncordance Discordance oncordance Discordance
PET-EEG of (%) (%) (%) (%)
patient

Frontal 21 14(67) 7(33) 12(57) 9(43)
Centro-temporal 10 8(80) 2(20) 3(30) 7(70)
Occipital 6 4(67) 2(33) 3(50) 3(50)
Lateralization 16 12(75) 4(25) 14(88) 2(12)
No lateralization 20 1(5) 19(95) 5(25) 15(75)
Total 73 39 (53) 34 (47) 37(51%) 36(49)
(p value < 0.05)
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3. ¥ 3¢ FDG-PET Z#¢ H #7184 4Y

TH
o

A 3telt FDG-PET Aol ¥ 733t

o)

3

o

| S T

Folol chstel w45

b4

Lennox-Gastaut =% -3}

=,
to] PET ZAxbel H]

o}l
S

o

3l

H

o
H

o
i~
~

i

How ¥ A

418 F 28 o= 68%%

-
o

A

A3 PET 4A#43te

= W= 32% ol Av (Table 4).
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] %]
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3

4 9
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Table 4. The concordance between localization of PET-EEG and

FDG-PET or MRI findings in patients with epilepsy

EEG partial seizure

IS

LGS

loc. no loc. total(%)

loc. no loc. total(%)

loc. no loc. total(%)

PET con. 23 5 28(68) 4 0 4(45) 17 0 17(74)
dis. 4 9 13(32) 2 3 5(55) 3 3 6(26)
Total 27 14 41(100) 6 3 9(100) 20 3 23(100)

MRI con. 13 1 14(34) 0 0 0(0) 9 0 9(39)
dis. 14 13 27(66) 6 3 9(100) 11 3 14(61)
Total 27 14 41(100) 6 3 9(100) 20 3 23(100)

IS = infantile spasm, LGS = Lennox-Gastaut syndrome, loc = localization.

con. = concordance, dis. = discordance
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=4, vold we& ¥et FDG-PET At o 2738443t
Adgel dis) LA el 24 Wik, 241 A 54, 5A ¢l A
104, 1041 o] d ez o]l EHagon 7 zZo dEsd g o
v¢} FDG-PET A¥et = Arjadgditel A& 2el= P @
°©] 0.05 oldo2 SASGAH R fejatx] FAH(Table 5).

Table 5. The concordance between age and EEG, FDG-PET and

MRI findings in patients with epilepsy

Concordance (%) Discordance (%)

Age
(years) MRI-con. MRI Dis. MRI-PE MRI-EEG All dis.

< 2 4 5 1 0 2
2-5 6 9 0 1 3
5-10 6 11 4 1 4
>10 4 4 2 1 5
total 20(27%) 29(40%) 7(10%) 3(4%) 14(19%)

(p value > 0.05)
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4. ¥ & 7] FDG-PET 9Q“(ictal PET study)& 4|

+ ST

Table 6 #4138

-
R

PET A}

102 o] el
PET A3} =

dglont wsbade] @28 WWs PET 43

w 7ol

el
S

3} A

]

e

3} (hypometabolism)4A 7] <

o A1
~7e WY MRI 9 2447 ¥de %

-
T

L S
sAES

7}

(false lateralization)<]

BT, ey

H

Fulo] PET A3 9% 254 oAt

x>

271l WARZE

1

S

719}

B

ol

Eays]

St (mixed metabolism) 2]

3&:6
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Table 6. Clinical characteristics of electrographic seizures during

FDG uptake period,

localization of EEG and FDG-PET

findings
Sex/ age type freq. duration Time PET finding Locali—
A sec) (min) zation
ge onset of EEG
M/5 2 CPS 4 20/30/ 8/9/11/1 Hypermetabolism Rt.
: in Rt. motor cortex C-T
20/120
F/6 4 No 3 12/7/6  5/7/8 Hypometabolism in p, -
Lt. motor cortex
M/16 7 CPS 2 60/30 8/12 Hypermetabolism = p, *pp
in Rt. F
F/1  1mo IS 1 24 10 Hypermetabolism =y
in LtH
F/5 3mo No 1 10 10 Mixed metabolism =\
in Lt. F
freq. = frequency, time = time after FDG administration, CPS=complex

partial seizure, IS=infantile spasm, no=subclinical seizure, Rt.=right,

Lt.=left, F=frontal, C T=centrotemporal, O=occipital, H=hemisphere
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5. X% FDG PETS A3 o} 5 553 fofo] gt B4

dofel ARt 2 UL MY Wi ¥ ArEEAR, BHe
R, AF el PET 3 BAol Add ¥, 5% 4w, 559 %
H27e takel Table 79 71Es . £4e NAF BoliE 103
o 69e PET 23s PET-Hstade]l AAsgon 488 A4

99 wolm  xAPAY  Hud ogdze  wAxd
(microdysgenesis)S B3l % o|% Engel &7 1 & 97 F4%

T 1de 24N e Hu, o A7) 9 G, PET- 9ol
B

Z =59 Wyow A PET Axa 28F FTFF i}
At APes HAoy A Hor Hid oPdgFol FHEHY
PET¢ AA ®MWA (false lateralization) 27AS <& & Ut 44

w1, PET, ¥ A7]2d I Hwo] gl

()

Aes Adstdler A &2 Nxe] ol A9l gle otk
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Table 7. Clinical characteristics,

surgical outcomes

by

concordance

or

video-EEG, MRI findings and

discordance between

PET-EEG and PET findings in operation patients

Age/ Onset Type Video PET PET MRI Op. Engel
sex age EEG EEG (Patho) class
Con. M/16  Tyrs CPS Rt F Rt. F Inc. N1 Rt. F 1
Rt. F lobectomy
(MD)
F/13 11yrs CPS Rt. Rt. Dec. Rt. TO Rt. TO I
PQ PQ Rt. benign .
PQ tumor resection
(ganglioglio
ma)
M/8 4yrs CPS Lt. F Lt. F Dec. Lt. F Lt. F I
Lt. F CD lobectomy
(CD)
M/15 Tyrs CPS Lt. F Lt. F Dec. N1 Lt. F 1
5m Lt F lobectomy
(MD)
M/2 5m CPS Rt. H Rt. H Dec. Rt. CD Hemi sperec 1
Rt. H tomy
M/1 3m CPS Rt. H Rt. H Dec. Rthemi Hemi sperec 1
Rt. H megalen  tomy
cephaly
Dis M/9 4yrs CPS Lt. F Lt. F  Dec. Lt F Lt. F 1
Rt. O CD lobectomy
(CD)
M/8 6m CPS Lt. F N1 Dec. Lt. F Lt. F 1
Lt F CD lobectomy
(CD)
M/9 4m LGS Lt. T Lt. F Dec. Lt. T Lt.T I
Lt. T CD lobectomy
(CD)
F/12 6m LGS Both Rt. F  Dec. Diffuse Corpus v
PQ Rt. T atropy callosotomy

OP.=operation.

(Patho)=(Pathology),

Con.=concordance,

Dis.=discordance,

CPS=complex partial seizure, LGS=Lennox Gastaut syndrome, Rt.=right,

Lt.=left, NL=normal,

F=frontal,

TO=temporo occipital,

T= temporal,

O=occipital, H=hemisphere , MD=microdysgenesis, CD=cortical dysplasia
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Abstract

Analysis on the association between PET-EEG and
2-deoxy-2-["*F]-D-glucose (FDG)-PET finding in patients with

pediatric epilepsy

Yun Jung Her

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Heung Dong Kim)

Rationale: Changes in metabolism due to the differences of cerebral
blood flow during ictal and interictal period can be quite various
when observed by 2-deoxy-2-[18F]fluro-D-glucose(FDG)-PET. So,
we performed EEG and PET concurrently to evaluate the effect of
epileptiform and non-epileptiform discharge of EEG on glucose
metabolism. We tried to reduce the rate of false lateralization of
PET reading and evaluate the relationship between EEG and PET
result, thus deciding the appropriateness of concurrent study of
PET and PET-EEG along with the importance of PET-EEG in

diagnosing and localizing a lesion.
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Methods: 73 children with pediatric epilepsy who received PET and
PET-EEG simultaneously were included in our study. We studied
their clinical aspects of seizure, the severity of focal slow wave
during interictal period with the frequency and localization of
polyspike or sharp wave to compare with the result of PET. Also,
we evaluated the relationship between pathologic results and the
concurrency rate between PET and PET-EEG in patients who
received operation.

Results: 73 patients received PET and PET-EEG concurrently.
Their sex ratio was 1.8:1. The frequency of epileptiform discharge
was 18% in no/rare, 10% in occasional, and 72% in frequent group
while showing 0%, 43% and 68% rate of concurrency with PET
each with high correlation (p = 0.001, r= 0.491). Severity of
non-epileptiform discharge was classified as no, mild, moderate,
and severe and were 21%, 34%, 23%, and 22% often whole group
along with 13%, 52%, 656%, 69% of concurrence rate (p=
0.001,r=0.365). According to EEG study, 29% of focal lesion was
located in frontal, 14% in centrotemporal, and 8% in occipital area.
22% showed lateralization and 27% without it. The rate of
concurrency between epileptiform discharge and PET according to
the location of focal lesion was 67%, 80%, 67%, 75%, and
5% (p=0.001). The same rate was 5H7%, 30%, 50%, 88%,
25%(p=0.002) between non-epileptiform discharge and PET

showing certain difference. 10 patients went through operation. 6
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showed concurrent result in PET and PET-EEG and 4 out of
them had concurrency with 24hr video EEG and brain MRI as
well. They had no seizure event after the surgery and proved to
have cortical microdysgenesis or dysplasia in pathologic evaluation.
Conclusion: Epileptiform discharge and non-epileptiform discharge in
EEG showed certain association with hypometabolim in PET study.
In conclusion, we recommend PET-EEG to reduce false
lateralization and to localize lesion in cases of high frequency or

severity.

Key Words : 2-deoxy-2-["*F]fluro-D-glucose(FDG)-PET (positron

emission tomography), PET-EEG
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