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Functional Neuroimaging in Epilepsy: FDG-PET and SPECT
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Abstract

Finding epileptogenic zone is the most important step for the successful epilepsy surgery. F-18
fluorodeoxyglucose positron emission tomography (FDG-PET) and single photon emission computed
tomography (SPECT) can be used in the localization of epileptogenic foci. In medial temporal lobe epilepsy,
the diagnostic sensitivity of FDG-PET and ictal SPECT is excellent. However, detection of hippocampal
sclerosis by MRI is so certain that use of FDG-PET and ictal SPECT in medial temporal lobe epilepsy is
limited for some occasions. In neocortical epilepsy, the sensitivites of FDG-PET or ictal SPECT are fair.
However, FDG-PET and ictal SPECT can have a crucial role in the localization of epileptogenic foci for
non-lesional neocortical epilepsy. Interpretation of FDG-PET has been recently advanced by voxel-based
analysis and automatic volume of interest analysis based on a population template. Both analytical methods
can aid the objective diagnosis of epileptogenic foci. Ictal SPECT was analyzed using subtraction methods
and voxel-based analysis. Rapidity of injection of tracers, ictal EEG findings during injection of tracer, and
repeated ictal SPECT were important technical issues of ictal SPECT. SPECT can also be used in the
evaluation of validity of Wada test. (Korean J Nuci Med 2003:37:24-33)
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Table 1. Correct localization of MRI, FDG-PET, and ictal SPECT

Neuroimaging Based on pathology Based on surgical outcome
MRI 72% 77%
FDG-PET 85% 86%
lctal SPECT 73% 78%
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Fig. 1. Clinical usefulness of FDG-PET in temporal
lobe epilepsy
(A) FDG-PET hypometabolism of the right
temporal lobe in a patient with bilateral
hippocampal atrophy. (B) A cryptogenic medial
temporal lobe epilepsy patient showing right
hypometabolism. (C) Non-lesional neocortical
temporal lobe epilepsy patient with focal lateral
temporal hypometabolism.
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Fig. 2. FDG-PET in neocortical epilepsy. (A) Normal
MRI. (B) Left frontal focal hypometabolism.

Fig. 3. Ictal SPECT in neocortical epilepsy. (A) Normal
MRI. (B) Right frontal hyperperfusion.
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Fig. 4. Ictal  SPECT in neocortical temporal lobe
epilepsy. Ictal SPECT showed hyperperfusion in
the left temporal lobe. (A) Axial image. (B)
coronal image.
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Fig. 5. FDG-PET and ictal SPECT in occipital lobe epilepsy. (A) Focal
high signal in the right occipital area. (B) Hypometabolism in the
right occipital area. Compare with the metabolism of the left
side. (C) Interictal SPECT showed right temporal hypoperfusion.
(D) Ictal SPECT showed right temporal hyperperfusion (false
localization). (E) SPM image of ictal SPECT.

Fig. 6. Mismatch of metabolism and perfusion (SPM image). (A)
FDG-PET showed right temporal hypometabolism. (B) Water
PET showed no area of hypoperfusion in the same patient.

e

Al ’lel LAddlA o Alside] el F
o] HadA JomlA uAdHeg & AHY AE
7t S A& A o] ¥4 F(cortical dysplasia)
olglal dh o] A WA A AA 7+ Ul
o2 7Pt FesiAl AuEa gk o2’ Ak
< e g 3 ool A% FDG-PET-S 203 13
B(65%)2] Al A WAt gl BE Hohd
993 w27] SPECTE 1835 113(61%)l4 ¥
a7} 9 ool =43k EF7 e R 9

o)

9le}.” Ew) FDG-PET® #H#l7] SPECTE: MRIZ}
Aol gAt 4aa) 2ol 7] W4 HE T
&84 4 Qo] o] & 715H ¥ A4 J F
84e AL 5 rt

& CHAIR EiRo| EUX|Q WAZL|

SPECT (interictal SPECT)

uk2b7]) SPECTe| nlsle] Wbz77] SPECTE 7h
A W49 Al Aoz Aol HolRs



28 gkl aks]A: A37A A1E 2003

BolZ3 9 wel EAoIAE o 44%2] Bz E
g Z3 9om,'” AR5l AFE ZFG7A
I A A 5|4 A 34%2] $hAjollA] gt
o] HAs}A Wit ERIEIge}” e WA
7ksle AARlOIE E73k3 FDG-PEToIA] Heol:
B el E HolE Hol: AL Aty 1A
£ 9K o 255 ool ¥ GR} sgelslA ZelA o
ke 7149 £26lA #Adk. AA-5S FDG-PET
3} H,O-PETE o]83le] o tiAle} = ot e o
Ash= Aol ohd e FalglckFig. 6)."

o s}l 78 wAzls] SPECT/E A3
olul9] vk S FABA Falx Akt of
o] ol g Aelelld] HA=e sHsAlel 9
o} ARES AENAE 300095 0] 2} F 1470
A w7 QJollE Bsla wba 2ol 23]
HE{7} S7hd AL PslrkFig. 7A)."Y o]
T F 4% i) g & olEAell WA
SPECT7} #3593 o} 43 9] $AE 3ol 4]
5Y Aolol]l Hodsigiek. AAEL uba & 647}
Foll B3] U4&E MZo] FAI SPECTE thA]
Fodsle L o] &3] wHa F 6A1 ko] AT
ARNAE Brke] $AtellA BF) S7ls0] e
&7¢ #lelrkFig. 7B).? o] vl gl 4
& vehiiA) g ] sl EAlsle ASels A
B4t uba77] SPECTE 918 5= 9lAl | Aolck

SPM2 0|88 FDG-PETR} &7 SPECT

o 24

Statistical parametric mapping(SPM)-2 A4} =
23} wmale] 3] oAk 5 R felebAl Aol
7 U 93¢ vorel SH1Z B WoltFig. 5,
6,87 olz}d WHE FDG-PETol} ]
SPECT X122 ABdo2 #5¢ 4 = 278
nhelel Foh AASS AT 2 BAelA
FDG-PET 34-& 712¢] 2359l 25} A9l
SPM WE olfdtel HmAGTE® Azl
FDG-PETS MRIol| 47} QI #2415 % ohet
Har} Sl AR BASAAAE WAk
4ot e A g $91E 2E 5 ddds PME
83 A 7129 45 g vt wizs

& vehlo] ARHQ 35 W A& 7
o]
=

HAZXO! Volume of interest(VO!)S| HE

vore Qdes o] Y dde A7 2
A ==l o] A5 MU Xt dAEA el o]
e S 5T ¢ g Wil SPAM(Statistical
Probabilistic Anatomical Map) ¥}jo] gt} o] ¥i
o ABHolekE ol SPM WhHsh AR
SPM ®Hjo] voxel T2 vlasle= Welzta 3
™ SPAM & o Hawelgkx & 4 Sk Wy
& 7R aoRld Be 59 A e HEd
MRI template S BHE0]A 2 31} €] $JA] & o]
emplatcoll]  BEHoE A Bk olF
FDG-PETo|L} SPECT JAt¥} coregistration P4 ¢
ez W} 8RS ARHeE wad 5 9
A HckFig. 9). AAEL SPAM W& o] &3]
ERA AelA 2 deus ¥ dae) W
2 248 F 952 FAsgn'® vopr} o] £ Wl
A 7ke esh ST AAE o) okl
HAE FHeigich”

BE7| SPECTOIM S9 3 FAF AIEDL
gks WX SPECTEl wa&4d

7HAuEE Zoll £9) Aavt FATL s v x
Aol] 27 ¥ WFH7} 2718 Ae@ Jep}A g vt
o ubgo] Tk Fol B9 A7) FA HE A5
2318 WAl HEF i Lol Ve o 3l
Lol 53] 25PN Z gelA ok wiat
A UL FA AR B UolrbA F9 94
FA FA ] ¥z} £7o] ¥HEy] SPECTS] 5ol
Z03) 9L A "k 29 Aol 2sle] ut
27) SPECTS} 59 94 FA4 2A) 9] ukzy] ws}
a7 4% AV} WA bl ek B9 Ux
FA AT FA Fo| ubgy) Hste] HEL ohE
735 wt7) SPECTS} Hbat she] A1 7917} &
AxE ThsAo] B Aew zAE Y AT
9 A FA AE AR 39 il HA
SPECT®] &35 niasigiy 53 591 W& 5
A o]He] ¥ghe] Aol way] SPECTY H%



o147 9 1l

ol 9] 7163 g

Fig. 7. (A} Hyperperfusion of interictal SPECT in the right temporal lobe
(false lateralization). (B) Delayed 6-hour postictal hyperperfusion

in the right temporal lobe).

Fig. 8. Repeated ictal SPECT and SPM images. (A) The first injection
revealed no hyperperfused area (injection delay 53 seconds).
(B) The second ictal SPECT showed increased perfusion in the
right temporal area (injection elay 20 seconds).
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Fig. 9. (A~G). SPAM technique showed anatomical definiions of
various gyri. (H} Original PET images can be transformed to this

template (H).

Fig. 10. SISCOM. (A) Original interictal and ictal SPECT. (B) Ictal-interictal
subtraction image (SISCOM)
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