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(Xt 40 & h —8BHE)

ALY I EDNA A2 —H—DREFRLITT, 7L
NA 2 = DOHEEZW & EEBOEITERICE T 2 ERH
WOXBITIZ T+ TH B EBBLET. £/, LE—/ME
RIZAEIC B W TH, DaT A ¥ ¥ v % 'PI-MIBG L > v
F75 7 4 BRI E U CERRZW 2 M3 2 %E8%
BELTWRY, $hbb, ThoORMEEMEE TIIE
BOZH T A ZDHDIHAAEINTWEDITTH S
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FREMFIABR SN D03, KD D30% DHIARMETA»PA T
A DRIFRER T, IBIFMZ RIS Z 72 TAP AR
EROL DR %2 4T 5 BEDDH 5. FEIC L 2BRANIEE 25
WIRFRRIIME BE TR 2 2 IR 72 & DR AR B IZ TA DA
BROPLTH D7, B2 ERRE GO % T
N5 ZEDTE MEGHREIL, TADABREREDHR
ICHEZREEH ZH, MREERE & SN R ERE R
it 2.

LichlZRTH, ERTAPAREREL L T, #
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JIEL, B, AR L) R EDET SN, TA
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W otz
sy-associated tumors (LEAT) O#&AHRIBEI N T3
JR2F FTE R pee b B O AR AT B IE (3 LEAT OfRE T
H2H (K 1d), HEHSRULEEERE LEEE (poly-
morphous low-grade neuroepithelial tumor of the young :
PLNTY) K% i i 22 f R ekt A A 5 (multinodu-
lar and vacuolating neuronal tumor : MVNT) 7z £ O i
W7z 2 Wil b & h 5%, 2021 £ O MIEE S F O

WY 25778, low-grade/long-term epilep-
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a. TTWI b. CISS

2 20 RARENHEBHERARETALA

TIWI (a) THEERMNE TR TE %Y,
ree, FEFTRITHEELL,
(X 40 & h—BReHE)

Tyl T—FLEBEFEMIEIRELREEDLZSLTE
D, LEAT IZ8\WTld BRAF % FGFRI 7 EDBETE R
DHEPEBEL TE TR, SHROBW - SHOEH L
WA EEN Y. WRETAPADFRRKREL LT
2010 ER D S HIEH STV 2B (meningoen-
cephalocele) (3%, BEZF ORI o BEEL, BERELRRO M
FHER T &M L CEIEERL 2 b 0T (K2)Y, 7
BN FeRME7E IR I 13 BRAFEIE D T A A DA BESE
BETH2HDH LIELIEAON S0, RAFSESTH Hik
LTBLDEXRD S, £, HEBERH LV TALAREMER
ZOM&E LT, 2017 FlcmEGsnAvas v ras
U TR & TAD A% D BERIEEFRAR (mild
malformation of cortical development with oligodendrogli-
al hyperplasia and epilepsy : MOGHE) % 213 517,
MRI TOFT R BRI (focal cortical dyspla-
sia : FCD) (Z#fIF 5. H#iC FCD > MOGHE Tid MRI
TREAPHR TE VPR S h, KEZEBIC L 5%
R EEPHF NS, —7, BRNICHEZRDTDH,
ZNDERLICHEERZREI L TOBEAM2E S X, FIEE
REORRHEE T4 MERE R ES D Uil TA»A

BE B8R TANAILEITZRZEZER

CISS (b) TEOEELPTV. HETHREETR

REDHKREBEMZHAL LIhiE o0,

Il. "®F-FDG PET

o FERHE 2 HE T % BF-FDG PET Tld, TA» AL
BAHEIC B 2 RERMRAO 70V 2 — ZAREET 2HBHT
&5, ZOLE, BRAMHEEITIERRMLZEECPEVEHE
Homtianhs (X3). FICHIBEETADA TIE 80%Hi
BOBRE N CEAMNZFAE TS, K30%EREFET 2
EE¥N3 MRIEHEZZDRWNFHETAPA ) IZB LT
bETH S (K4). MirOFHEHERICOVWTDH, MRIT
WEZRDE L &H BF-FDG PET 2B chhid, HHl
WHEELOR & BEELER2EL LN TE D, —
1, FEREOBERBHIC OV TIE, BEOFKIEDRHHRE
(~5%9) #FET 2L, BF-FDG OWMHNDHHEE 5 %
TICEHIRNZSZ 30 7 BEZET 5720, HABOMKMITE
SPECT @ & 5 (T FAERE D D IR BB 2 B %5 1 S U 7z i 5
2R IEIBEFEITHLV, £, BEERLIES K ORI
I DBERBAZEA T B 72020, Fffth 24 BRI EREE L
Th OREMRIIBEEZITS ZLPEZ L, #iE MRI
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B3 10mAAkl, HaERAEETALA (BRH, RERT—%)
MRI TlIEEEBELERD DD, FKERKE '®F-FDG PET ©lF, FAIO/MIAITEIES TRIHEE & THERBETEALEN > TH

5N %. ARARREVIRME, REFE2ITHERLL.

E4 20mABYE, HEAEARETALA (BB, KERT—9)
MRI TIEBEEESOREERBHLVD, FKERRE BF-FDG PET (2T, HEEEPOICERBET 2RO, 0%k, FHER
(& % stereotactic EEG (SEEG) THEBEN S DRIRMATER SN, YIS TRIAELNEEL, BREE LEEBLTH T

LiEADE L THKRZERGDLE S I LT, HEDOHKE
AR T2 S5 BiF3 228 TE S (52709,

. BxmiE SPECT
I SPECT &, TA»ABRIEMICE T 2 FIERX

HIMTRAET S U < BFERMTE LA 2RI 225, #i#Eid
BERHE DR ZVWED (<50%), MK SPECT &
EHMICHVICE, REBORBHPEETH 2. &
HTHW & 2 iImFE SPECT B (2 1 ™ Tc-ethyl-cyste-
inate dimer (ECD), °’™Tc-hexamethylpropylene amine
oxime (HMPAO), N-isopropyl-'**I-p-iodoamphetamine
(IMP) %% %735, *"Tc-HMPAO & *™Tc-ECD (3 #%fE 1

248

ABT AT BIRE %720, FIERE ORI 2 K&
LEigZ252 2L TES, P-IMP 3GV EE 5 %
TR 2D 572, FiRD "F-FDG PET & Mgk, #@H
DTADAFKEDOR R (~57) 2BRT 5L, FE
REDERDE S N7z, MRIIGE SPECT &, KRR8I
Z UL BEOEARICHBESREKFET 2720, HE
FiROMBIRICIIRIEELEEFH DI A I % HBET ZHEN
b5, FHEHBE» S 90 B EFE T 2 & 8 ERAL O Mk
ERIZE-oZ 0 LA h3-0Y, HESMICASZETOD
10~20 &, DHHPEE 2 FTO 0 WEEORMZE X
%L, RAL TAPAFKEDRE» S 20~30 LA
HHEGEEZEATE I EPEENE, REORGEINHD H
LRRELERIID, REPEUCZD2F > TEEEZEAT
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SPECT

SISCOM
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a. "®F-FDG PET TIIREBMRIOESELTHOYIILI—AREETEZRETE, MRI EEREHE S Z & THRR
L®d <3, b, YMIEOYIBRMEICEENEREL TWHIT, FER/FEEBMIIBOKIMAE SPECT TIXREEN
ICISERSUIZIERLICK WA, SISCOM [CL D ENBEREHET 2 & TERSBUERDAD S,

(>Ck 39 & h —E#BKE)

2LV FEEZLTO, ZIFBHREESEE WL —
ATV EBENITIIMEITHLEEL W, FER SPECT X
70% B L OSERI TR EERE RHI T, fIBEENATA»A
R LTHENTH B, £/, FEMRYIES & O
LEETH Y, FHMERD o REMRMOBEG D2 % it
BRI K> CEHEL, #R%Z MRIICERADE 5 subtrac-
tion ictal SPECT coregistered to MRI (SISCOM) #3H W
5hz (K 5b)"*,

IV. GABARBHEAA—-I VY

R D & 512, BF-FDG PET T, #EEM2E&LH D
D, LYAVHFECERBETABREINS, ZhicHL,
RV PPEYDT v Z TR+ TH 3 ''C-flumazenil
ERHOVEZPET A A=YV 7T, TADPAERRRED
GABA RBEHEEDE T 2RI L, X b RRAICHE mE 6L
ZRVAD B EDPME SN, 7, BEGIAA
A=V VT TH DD, MNFECHEREO LS, iz
BUMIEEI D54 F Iy 7 EEZFIT wE WS FR

BE SR TADAILEITZREEZER

bdh 5, "CHATH- O HFEHKTIFALICL L,
AFIZ B TIE SPECT A Td % '“I-iomazenil SPECT
DBEEICHYS Y, RREAbEOhTWS,. 20
#, 'SF-flumazenil PET HBHFE S h=3, KBTI
N E N TR,
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V. B/ 74 KX—
R bR RFRIVBREDE) T I VHREEDE
b, TADAICBT IMNKELNEDSY —7y FTH 5.
BE-MPPF % BF-FCWAY Z /-t o + = v Z A A
A=YV 7 ORFETIE, HIBHETADADERIRIICHER
BTFBWMESNTWEY?, 7, TALALTS 2%
FIaplicBnTild, BEREDOER =V TV AR
§—WAHBREINEY, o bV AROERE 7S b
V7 b7 7 ofREEBIETE % "C-a-Methyl-L-tryp-
tophan (AMT) PET Tix, TADAREFEIROFHMERR
WMOER EAPRE S, RHCHEMEELE CRERE
HFHLTHBET—AZBWT, TADARMEZRD OFEHEIIC
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BB 2 RS EH S h T 39, Fe3vic
BAL Ci&, '8F-fallypride PET ZH W 2#fgtic & b, HIEE
ETADADESHIRITEEZ o EBKICBLWTHE
BHREERMETLTWB ZEPARENRTNSY,

VI. JILY S VBRRBEAA -V

TNE I VBBIEIMIC BT 3 EE B EMREEDE T
HY, TADPAICEBIT ZEBENLMRREL, Ly Iy
MZEEDOT Yy TLFal—vay, ZLe I VBOME
HHE®, TV IVRIREDLDDT A F a4 OiEN
L2 Bl SH 2T HEEMED D 222 BEONTA A —
YIODEHICTL D, TN I VEBEREED in vivo TO R,
fLpsits ST 322 BE-GE-179 1%, N-methyl-D-
aspartate (NMDA) Z&AFICKT 3 PET bL —%—TH
D, NMDA ZEKIIFTESLHEE 2 ET S £ L 2 /MibkaE
KB TEEREEHZ R L T3>, NMDA Z4#k
PET I & b, BETALAICET 2 FATNZ2EBEMAF
Ransn, 5 282RAL T 2flciREPTsZ L
DG S N 722, & 512, a-amino-3-hydroxy-5-methyl-
4-isoxazolepropionic acid (AMPA) B & I VERA
A4 XA =Y 77 LT C-K-2 PET 2’p% & n, fIvEZE
TADPADTADPAVRERZICE T 2 EEHEMPHEZ S
N, YIREIEARRIC B 5 AMPA Z& 51 & OHHBIRY
fRIC & b ZYHESRIE S 72,

VI BBREAAXA—I VT

TAPAREOBRBIZMORIEIEE LTSI LE2HE
HFBLEFYRRL L REINTE LY, WFORGEE
BHODIZT B720), SEZERTTA A=YV ITHENH
MEhTERY. I ray P PHBEICEES 3 18-kDa
translocator protein (TSPO) ##EM & L7 PET FL —
H—I3, MREZEOHIEICHENECHWLNTEZ, 2
a7 7aECKAORZEHIENIX TSPO ZEHEEL TH
D, MRFEERICB VT TSPO HBRFEHT 2 LEZ S
NTw23%  TA»ALCBVTIE, F—HRo TSPO k
L—H%—Tdh 23 "C-PKI1195 VT, FRAL vV
£V FCDYIcB W THEMMAHE S hi, £/, 22
DR % TSPO Y v F (Y'C-PBR28 & '"C-DPA-713)
ZRAVRIOMZE T, fIBEETA»A KB THHEOH
SHIETORIETLEDBZE SN, MRBEVPETL TS
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ER, PISIEREORE ORI RB E h P, TSPO
PET 1&, TADPAICBIT 2MRESEICET 2@ E T
VAZREL TV EY, HEOREEIMEVE (7A MR
YA P ADOFERRE) DNEHRETH 3.

Vil MREEEEFIA X —2 v o

Mm% MBI (blood-brain barrier : BBB) #&fEICEIL T
&, TADADFIECEANIRY Y & OBEPEH SN TE
7o, BEEAMERR D TA D AFEEIC BBB WAE A BIE L T
B VI WMEBICMZY, FITAD»AFEERED BBB ICB1T
3P ICBI 54 % P-glycoprotein (P-gp) O B A3 ZEH
EYEICBIRT 2 2 EARBEhTWw 3P, R-1IC-ver-
apamil PET (%, P-gp OMIE & BBB HEREREE ORI
WHENTE Y, FBHEGMHEOHEETAPABEIIBVT
1%, P-gp iGN ERL T3 2 LARERES N, P-gp O
TG & BREY I CTADA & OBIRE SR T 2T RS
oh7'V, E5IRETIE, MRAEREKEZMES SHaMEE
HTA»AEETH R-'C-verapamil PET % T P-gp
OBRENEELERSNTE Y, HEDY A TILhrhboT
BBB @ P-gp BENRBEN T30,

IX. FEFA FRBEFEAA-IV T

9FRICEN E XD THEES N2, W 2DDN
A A4 FRTF FEZEERY Y FOAEED R
EIN, BRERT4L20%ENR, bbb u-2Z8ME, o-
Z AR, k-Z &, opioid-receptor-like receptor 1
(ORL1) BRAZEENTWBE™, FELAA Ko7 FfEiE
X, KEIED, W/, E /R, B, XU
TADALZEE LS, W OhDPET YH Y FA, in
vivo TIRND A EF A4 FY AT L LHEREZAIHLT 578
CBFEN TV B, Bb WIS TS L —
# —1%, '"C-diprenorphine (DPN) & !''C-carfentanil
(CFN) T& b, '""C-DPN »IEEIRN 24 B4 4 FZEK
B TH 2 DI L, "C-CEN I3 u-2EHhY 794 7
1 DERT T2+ TH3'O., TADATIE, FEERC
ARMEA EA A4 PR E N, BEOKEICEEGEL TV
TERHONTWBSY Z DRERDA EF A P
i3, ZOBOAEFA FZEROBRFKIUC OB,
DX BRECHEEL 24 A A FEZEROBEEL
B, TADAICET BEBERICBEE T 2 2 & HNTERE

FERiERS (2026) #1285 H45



CFN-BP
Control>TLE

K6 RIEMEZMSABEETADOAILEITILERuFES A FEEHEAEDET

(>crk 42 & h—EBRE)

ThTws (K6)*?,

b hHIC

TADAITET B IZEEBEERICOWT, BfEDEEHK
BT BHENHICMZ, EEOESDLH 22T TA A=Y
Y DGR OWTHEAMN L2, BERIZBWTIE, TA»A
[ OEE D70, FEEES Y T 4 OFlEZHEL
TRELFHRAOBRIRD SN D, HEBRBODDIKIEE
FEERZAEBCHBERIE, BBBREEZY -7y FEL
b ODEF N, SEBOERPEFLND.

%8, AGRSIBHEL THRT RS L.

I xw

1) Banati, R.B., Goerres, G. W., Myers, R., et al. : [''C](R) -
PK11195 positron emission tomography imaging of activated
microglia in vivo in Rasmussen’s encephalitis. Neurology, 53
(9) ; 2199-2203, 1999

2) Bernasconi, A., Cendes, F., Theodore, W. H., et al. : Recommen-
dations for the use of structural magnetic resonance imaging in
the care of patients with epilepsy : a consensus report from the
International League Against Epilepsy Neuroimaging Task Force.
Epilepsia, 60 (6) ; 1054-1068, 2019

3) Bernedo Paredes, V. E., Buchholz, H. G., Gartenschliger, M., et
al. : Reduced D2/D3 receptor binding of extrastriatal and striatal
regions in temporal lobe epilepsy. PLoS One, 10 (11) ;
e0141098, 2015

4) Blumenfeld, H., McNally, K. A., Vanderhill, S. D, et al. : Positive

BE B8R TANAILEITZRZEZER

and negative network correlations in temporal lobe epilepsy.
Cereb Cortex, 14 (8) ; 892-902, 2004

5) Butler, T., Ichise, M., Teich, A. F., et al. : Imaging inflammation
in a patient with epilepsy due to focal cortical dysplasia. J Neuro-
imaging, 23 (1) ; 129-131, 2013

6) Chugani, H. T,, Luat, A. F,, Kumar, A., et al. : a-["'C]-Methyl-
L-tryptophan - PET in 191 patients with tuberous sclerosis com-
plex. Neurology, 81 (7) ; 674-680, 2013

7) Cumming, P., Marton, J., Lilius, T. O., et al. : A survey of molec-
ular imaging of opioid receptors. Molecules, 24 (22) ; 4190,
2019

8) Didelot, A., Ryvlin, P,, Lothe, A., et al. : PET imaging of brain 5-
HTI1A receptors in the preoperative evaluation of temporal lobe
epilepsy. Brain, 131 (Pt 10) ; 2751-2764, 2008

9) Eid, T., Thomas, M. J., Spencer, D. D, et al. : Loss of glutamine
synthetase in the human epileptogenic hippocampus : possible
mechanism for raised extracellular glutamate in mesial temporal
lobe epilepsy. Lancet, 363 (9402) ; 28-37, 2004

10) Eriksson, O., Antoni, G. : [''C]Carfentanil binds preferentially to
p-opioid receptor subtype 1 compared to subtype 2. Mol Imag-
ing, 14 ; 476-483, 2015

11) Feldmann, M., Asselin, M. C., Liu, J., et al. : P-glycoprotein

expression and function in patients with temporal lobe epilepsy :

a case-control study. Lancet Neurol, 12 (8) ; 777-785, 2013

Fisher, R. S., Acevedo, C., Arzimanoglou, A., et al. : ILAE offi-

cial report : a practical clinical definition of epilepsy. Epilepsia,

55 (4); 475-482,2014

13) Galovic, M., Koepp, M. : Advances of molecular imaging in epi-
lepsy. Curr Neurol Neurosci Rep, 16 (6) ; 58, 2016

14) Gershen, L. D., Zanotti-Fregonara, P., Dustin, I. H., et al. : Neu-
roinflammation in temporal lobe epilepsy measured using posi-

12

~

tron emission tomographic imaging of translocator protein.
JAMA Neurol, 72 (8) ; 882-888, 2015

15) Hammers, A., Asselin, M. C., Hinz, R., et al. : Upregulation of
opioid receptor binding following spontaneous epileptic seizures.
Brain, 130 (Pt4) ; 1009-1016, 2007

251



16) Ilyas-Feldmann, M., Asselin, M. C., Wang, S., et al. : P-glyco-
protein overactivity in epileptogenic developmental lesions mea-
sured in vivo using (R) -[''Clverapamil PET. Epilepsia, 61
(7) 5 1472-1480, 2020

17) Jack, C.R. Jr., Andrews, J. S., Beach, T. G., et al. : Revised crite-
ria for diagnosis and staging of Alzheimer’s disease : Alzheimer’s
Association Workgroup. Alzheimers Dement, 20 (8) ; 5143~
5169, 2024

18) Koepp, M. J., Richardson, M. P., Brooks, D. J., et al. : Focal cor-
tical release of endogenous opioids during reading-induced sei-
zures. Lancet, 352 (9132) ; 952-955, 1998

19) Kumar, A., Chugani, H. T. : The role of radionuclide imaging in

epilepsy, part 1 : sporadic temporal and extratemporal lobe epi-

lepsy. J Nucl Med, 54 (10) ; 1775-1781, 2013

Lamusuo, S., Ruottinen, H. M., Knuuti, J., et al. : Comparison of

["® FIFDG-PET,[**"Tc]-HMPAO-SPECT, and ['**I]-iomaze-

nil-SPECT in localising the epileptogenic cortex. J Neurol Neu-

rosurg Psychiatry, 63 (6) ; 743-748, 1997

21) Leiderman, D. B., Albert, P., Balish, M., et al. : The dynamics of

metabolic change following seizures as measured by positron

20

=

emission tomography with fludeoxyglucose F 18. Arch Neurol,
51 (9); 932-936, 1994

22) Liew, C.J., Lim, Y. M., Bonwetsch, R., et al. : 'S F-FFCWAY and
BF-FDG PET in MRI-negative temporal lobe epilepsy. Epilep-
sia, 50 (2) ; 234-239, 2009

23) LoPinto-Khoury, C., Sperling, M. R., Skidmore, C., et al. : Surgi-
cal outcome in PET-positive, MRI-negative patients with tempo-
ral lobe epilepsy. Epilepsia, 53 (2) ; 342-348, 2012

24) Martinez, A., Finegersh, A., Cannon, D. M., et al. : The 5-HT1A

receptor and 5-HT transporter in temporal lobe epilepsy. Neurol-

ogy, 80 (16) ; 1465-1471,2013

McGinnity, C.J., Hammers, A., Riafio Barros, D. A, et al. : Ini-

tial evaluation of "*F-GE-179, a putative PET Tracer for activat-

ed N-methyl D-aspartate receptors. J Nucl Med, 55 (3) ; 423~

430, 2014

26) McGinnity, C.J., Koepp, M. J., Hammers, A., et al. : NMDA

receptor binding in focal epilepsies. J Neurol Neurosurg Psychia-

try, 86 (10) ; 1150-1157, 2015

McKeith, I. G., Boeve, B. F.,, Dickson, D. W., et al. : Diagnosis

and management of dementia with Lewy bodies : fourth consen-

sus report of the DLB Consortium. Neurology, 89 (1) ; 88-100,

2017

28) Meunier, J. C. : Nociceptin/orphanin FQ and the opioid receptor-
like ORL1 receptor. Eur J Pharmacol, 340 (1) 5 1-15, 1997

29) Miyazaki, T., Nakajima, W., Hatano, M., et al. : Visualization of
AMPA receptors in living human brain with positron emission
tomography. Nat Med, 26 (2) ; 281-288, 2020

30) Muhlhofer, W., Tan, Y. L., Mueller, S. G, et al. : MRI-negative
temporal lobe epilepsy - What do we know? Epilepsia, 58 (5) ;
727-742, 2017

31) Owen, D.R., Guo, Q., Kalk, N.J., et al. : Determination of [''C]
PBR28 binding potential in vivo : a first human TSPO blocking
study. J Cereb Blood Flow Metab, 34 (6) ; 989-994, 2014

32) Pan, J. W., Williamson, A., Cavus, L., et al. : Neurometabolism in
human epilepsy. Epilepsia, 49 (Suppl 3) ; 31-41, 2008

25

b7

27

~

252

33) Potschka, H. : Role of CNS efflux drug transporters in antiepilep-
tic drug delivery : overcoming CNS efflux drug transport. Adv
Drug Deliv Rev, 64 (10) 5 943-952, 2012

34) Ryvlin, P., Bouvard, S., Le Bars, D., et al. : Clinical utility of
flumazenil-PET versus ['®F]fluorodeoxyglucose-PET and MRI
in refractory partial epilepsy. A prospective study in 100 patients.
Brain, 121 (Pt 11) ;5 2067-2081, 1998

35) Saavalainen, T., Jutila, L., Mervaala, E., et al. : Temporal antero-
inferior encephalocele : an underrecognized etiology of temporal
lobe epilepsy? Neurology, 85 (17) ; 1467-1474, 2015

36) Salamon, N., Kung, J., Shaw, S.J., et al. : FDG-PET/MRI coreg-
istration improves detection of cortical dysplasia in patients with
epilepsy. Neurology, 71 (20) ; 1594-1601, 2008

37) Schurr, J., Coras, R., Rossler, K., et al. : Mild malformation of
cortical development with oligodendroglial hyperplasia in frontal
lobe epilepsy : a new clinico-pathological entity. Brain Pathol,
27 (1) 5 26-35,2017

38) Sharma, A. A., Szaflarski, J. P. : In vivo imaging of neuroinflam-
matory targets in treatment-resistant epilepsy. Curr Neurol Neu-
rosci Rep, 20 (4) ; 5, 2020

39) Shigemoto, Y., Sone, D., Kimura, Y., et al. : Nuclear imaging in

~

epilepsy : principles and progress. Epilepsy Seizure, 12 (1) ;
40-48, 2020

40) Sone, D. : Making the invisible visible : advanced neuroimaging
techniques in focal epilepsy. Front Neurosci, 15 ;5 699176, 2021

41) Sone, D. : Contribution of Neuroimaging Studies to the Under-
standing of Immunology and Inflammation in Epilepsy. Transla-
tional Neuroimmunology, Volume 7 (ed by Rezaei, N., Yazdan-
panah, N.). Academic Press, Cambridge, p.411-423, 2023

42) Sone, D., Galovic, M., Myers, J., et al. : Contribution of the p-
opioid receptor system to affective disorders in temporal lobe
epilepsy : a bidirectional relationship? Epilepsia, 64 (2) ; 420~
429, 2023

43) Stepieii, K. M., Tomaszewski, M., Tomaszewska, J., et al. : The

=~

multidrug transporter P-glycoprotein in pharmacoresistance to
antiepileptic drugs. Pharmacol Rep, 64 (5) ; 1011-1019, 2012

44) Tomkins, O., Shelef, 1., Kaizerman, 1., et al. : Blood-brain barrier

~

disruption in post-traumatic epilepsy. J Neurol Neurosurg Psy-
chiatry, 79 (7) ; 774-777, 2008
45) Valentino, R.J., Volkow, N. D. : Untangling the complexity of
opioid receptor function. Neuropsychopharmacology, 43 (13) ;
2514-2520, 2018
46) Vezzani, A., Friedman, A., Dingledine, R. J. : The role of inflam-
mation in epileptogenesis. Neuropharmacology, 69 ; 16-24,
2013
Vivash, L., Gregoire, M. C., Lau, E. W., et al. : ®F-flumazenil : a
y-aminobutyric acid A-specific PET radiotracer for the localiza-

47

~

tion of drug-resistant temporal lobe epilepsy. J Nucl Med, 54
(8) 5 1270-1277,2013

Vivash, L., O’Brien, T.J. : Imaging microglial activation with
TSPO PET : lighting up neurologic diseases? J Nucl Med, 57
(2) 5 165-168, 2016

49) Xie, M., Wang, X., Duan, Z., et al. : Low-grade epilepsy-associ-

48

=

ated neuroepithelial tumors : tumor spectrum and diagnosis
based on genetic alterations. Front Neurosci, 16 ; 1071314, 2023

FERiERS (2026) #1285 H45



Nuclear Brain Imaging in Epilepsy -

Clinical Role and Progress

Daichi SONE

Department of Psychiatry, Jikei University School of Medicine

The primary clinical role of nuclear neuroimaging in epilepsy is to identify focus areas in
drug-resistant focal epilepsy. Perfusion SPECT, F-FDG PET, and '*I-iomazenil SPECT are
widely utilized and covered by the National Health Insurance system in Japan. Around the
focus areas, '*F-FDG PET detects reduced cerebral glucose metabolism during the interictal
period, and '*I-iomazenil SPECT identifies decreased benzodiazepine receptor density. For
perfusion SPECT, ictal scanning is recommended to detect hyperperfusion around the focus
region. The use of *™Tc radioisotopes and the timing of injection are important. Moreover,
nuclear imaging may be beneficial even in cases of focal epilepsy without MRI abnormalities.
Appropriate examinations may provide clinical advantages and help guide optimal treatment
decisions. Advanced nuclear imaging, including monoamine, glutamate receptors, neuroin-
flammation, blood-brain barrier, and opioid receptors, are also being investigated as molecular
imaging targets in epilepsy. This review explores the current clinical role and recent advances

of nuclear neuroimaging in epilepsy.
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