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Abstract :

Accurate localization of epileptic foci has always been a difficult problem for epilepsy surgeons. In recent

years, the extensive application and continuous development of various imaging technologies, especially functional imaging

technologies, have provided more effective and accurate localization methods for epileptic foci. This article reviews the cur-

rent status and research advances in functional imaging technology in intractable epilepsy.

[Journal of International Neurology and Neurosurgery, 2021, 48(5): 490-494.]

Keywords: intractable epilepsy; functional imaging technology ; epileptic foci; localization

IR 2 I R AL P9 G ) B R e 3, LA K i of 42
JCIC B 5 S Pk S O Ry AR AE . FEFRE 294 900
T3 L BRI HB 2, o 209% ~30 9% RN 5 TR 28R
R LR AR | e R DR AS 2 8 Bk Ry X T ] ,
PRI , 45 BB R BEA R T UUE M EPR BT
S B (TLAE )8 X3 1 00 2 S « 1E f 39 %% L B
W AR BUIN 259 , B2 s B A 25097 R ERAE
1) 5 52 1 a0 4T5 A 35 236 7 A1 fe 1 & AR 11 B i) 3 A% k1
AR R AMRFE AR R G T META MR 0 A ) T B
SRR T AT EOR KA THERG 2 5 o R A0 52 17 B B

s B #5:2020-10-28; &[] B #§:2021-10-09

IR kb, 5 B 4 A, SCRE RE 450 0 8 1) i 2 g
DX, o £ U O v A 3 o i

T A I 30 702 I A A — R A A LA b
IS, PRI T R AR B AR AR BOR AL 7 77 T A Ry
I B, 3 86 7 4 45 TF HL 1 & 5t T )2 AR (positron
emission tomography , PET) | P3¢ T & 5 W7 )2 £ 4 (single
photon emission computed tomography , SPECT) . i 3 4% I
i 1% (MR spectroscopy , MRS) | IfiL 5 7K SP-AK 461 T fit ff,
P& 144 (blood oxygen level dependent functional magnetic
resonance imaging, BOLD—fMRI) . 31 ik A i€ #r i (arterial

YEE B : FHE(1995—) , 2 AEBE BRI, Wl -H-0F o A 2E 15, T2 NS DR 2 A MRHE SR -
BIEEE : TAAM(1970—), 5, BRI, A0 A, R NFDRESNZ/MEHIFFY , Email: neurosurgeonwang@126.com.

£ 490 -



] s b 28 5 2 i 22 1 B} 22 2 0

2021 4F 48 % HsH)

spin labeling, ASL) . CT #£ {3 1% (CT perfusion imaging,
CTP) % g AR AR B A3 T 7K FAa s ki AR 4
FE AL R T AR A W BOR AT BAR e
SE S AT HT L R B KL O R R . B R
(19 3)) BE AR B AR AEMETR PRI A 5% o 1) AR ANk Je A —
1 PET

PET & H 55505 4N BH 5 B9 S0 A 2 47 i,
7N 55 ) 2 e 8 i £ 0 1 R 2 AR O e 2 A2 R A 4
L, M X SO L AT A% i 7 g b H
(978 B3 )2 18 BUbR 0 B AU 2 0 (*F-FDG) o iR & 1R
B, SO kb BE O T AR R o Y B, e 0 G B S A 2
BEAR I 0, SF-FDG £ U4 £ | 76 PET B LR35
FRHEL s ZAERI, b1 F B 2545 il 20 id M T I, F-
FDG BB />, F B0 AR SHAL o X MR 304 B
BOME VA PR £ 5, &3 PET B4 BEAE A R AT 35 50%~
70% , KKHRAN T MRIE)A AL, B2 55 T E0R ALK 5
WA RS54 HT 152 RO B, & B PET W%
XTS5 AR DX BH A Hh 23 1009% , 7 057 B0 k1 1
}80.92% , 31X Ut BH PET FH 551 S0 119 AR i 437 VA
BT o BRI BRI A T e By I e dale 2 AN AR
A, SR AR R Y PET AR RS I AR . 5340, PET
PR B R A R 4 28 (B A BER A AIL R A S B 5t 5
ZANFREMEA B R RBR ] T ARG R B N .

H i, — 44k PET/MRI /& F 5 Je it 19 5 T A8 24 K
A HR B PET AL MRI MG AT RIS, T LA — b 2058 il 2
ol 0 2y B A%, S BB IE 14 R D D BiE e 22 L B
AR A R KA A S E AR
Z= IR B0 (12 B . 5 Sl ff B MRILPET AH Lt , PET/
MRI ) R AR AERPE S, ST “1+1>2" 1 BAR B
(95, AE TR X 48 44 L3 B WF 5T b, PET 76K I 54 )3
Je B & T SR 5 AR T OMRI, A R 3k 779% .
Fernandez 257 T\ g 75 ME VA V05T 20T k-2 A7 7 1fd , PET/
MRI 5 = AP ki o A 580 1) — EP: . Boscolo Galazzo
SRS A PR, FH PET/MRI AT A BT AL OO B &, 2
{7 HLBRE I , =k 87% R AR % o
2 SPECT

SPECT 1 {4 JF B2 WAL 28 A i 4 20 f5 ] 54 B[]
T BRI A0 2P, 5 R 4 s 1 3 e AR T T A DA
BAE R — i HURE A 2R o K12 Wy T A B I S f
B AT DL 4 S k) 0 I 2L A I A T R O . R R
VRS, SO Jcb 00 100 378 38 i, 28 PR A T o, & A I 39 ) 3%
PAARHE T . TR R W], AR SPECT AL, BUR kL& 17
e 2R 0] 3K 70%~90% , & VE 8] ] SPECT 11 i 4 % (X
50%"" . 5E4YIFE SPECT fay i 142 X 35 T LAfif 86% A K2 it
KB R ILE SV 1 F ARG 00 A0 % A

< 491 -

X XA R R PRI , 24 MRT 25 S5 B P 5l MRT 515 R
i F, P 45 SRS — B, A ) SPECT J2 5 o7 1 A %07
P 5 A P - 2 BE R 3L AR 4 (EEG-fMRI) A
Fe, & AR SPECT 7] LUK Hi 96 % WM 6 7 1L 37 3 12
ARAE X T MRT 45 5 R — 80sk B A9 3 - 240500
SPECT 4 Bl T 5 A7 ZUi &k, 148 AT L Bip b 3052 5 P b A T
BEOTE S BT RIS AR B 2 Ak BUR
ot J) Bt 2 M R i YR 1 O, TN SPECT (%) 25 [1] 43 3¢
SREEIG, BN FH SPECT — N R X SO0 k1547 4 1)
fif R E A o BERE AR AR & R E A A e v 2 B G
PEATGETT 30T, AT DA — 2548 25 SPECT Xof B0 kb 22 17 1
HERfPE

1 5 Uk 52 Bl A B R (subtraction ictal single-photon
emission computed tomography coregistered to MRI, SIS-
COM) J&— Ml I8 5 i 19 SPECT [E1158 1 MRI S 4% il & 1Y)
TeBIE RS A, 52k T SPECT (814425 18] 43 B A% 1 e
S AT DA B0 A AL ) BB E R R S . SISCOM F]
DA WA 2 A B0 A I 378 (A8 Ak , B G S A4k 4%, e
TER 5 151 AR A S 0 RTS8 TR 25 S i VE T BT
FENZ IR Chen 25 @ i AFSE 142 61 MRT B (4
Ui (B, & L SISCOM 1) UM 7T 34 83.8% , B &t 2
PEMER R o SISCOM & LI 54 KI5 F R #il5 A —
TERFR S I VIR ARG ROR A7
3 MRS

MRS J2 38 o 4G 00 A A i vk B vy el 2, DA
Xt SRR AL AT E A2 W, dRH & B MRS ('H-
MRS) K . MR PR (9 16 S 78 2 2R &0 iy &
R J5T 48 R 9 184 A=, 5CRT o FH N- 2 IR A< &R (NAA) |
JEGH (Cho) LR ( Cr ) WA {4 X 3850 9 2 7 72 32 T
MRS 7] DATEZH UL 25 1t A B {08 5028 i 3k v DA S g B
WO T MRI A FE 0 3 50% LA I, A 23 3R
FEAESH Y, XFF MRTBAYE I 585, MRS A AT
DU MBSO AL 8, RS S B 5 F ARG B VI
S0 MRIKARAH L, "H-MRS K28 % 50 22 i
KA 1K 90% , HEHN 2R 94.4% , BE Wt 3 s A SO ALY . %)
T UM 5 A8 F B R, H-MRS SRR R, 5
LA P e, ] 2 30 40 v B A — B . Fountas %5 %57 23 17)
R AR PEAT MRS AR AT E AL, AT 414U H7R MRS
IRRUENE M 1009% , 55 510 80% , BEAE TR 2R g 87% %,

{H & MRS X SR LR S 38 50 FE 2SR A i, B 2%
3 PR R N S AR PN T S A T RS
REAT 28001 DX ) s A 7= ) 5 e 22 356 o T 45 0 v ) 45
g3 FHERf I R
4 BOLD-fMRI

BOLD-fMRI J2& 1| JH AR it 4203 38 1) 28 AL i kA 7 2
BE AR J7 i, AT LA iz 3l 5 5 TR X B kk b1 7



Journal of International Neurology and Neurosurgery

2021 , 48 (5)

FEN o T IR ) 1 AR 5 IR 28 T B 2 T R
B, MR A 28 0 % A M ol R S I Y AR R A
AR AT (BUrg ) B, 5 4 i 21 8 B O ) &
HID #EE AL, NI HES T MRS . 45 BOLD-
fMRIEA TCA 25 (0] 43 H 25 5 SRR A B 5 32 A 3 AR Ak
AP A s R FH A D

[Fi] 25 ik Hi, 1] — ) R 1 a4l IR (EEG-MRI) S 553 J L
A R A ) — BT B TG A B SO A 3k e
Al A iR 5 i i T R, DAl 25 o T 80 AR
2 A B AL R UEA T S, LR B0 B0 kb 5 R X e
Sierra %5 25T 14 44 MEIG P JR PRV 524, & PLEEG-
EMRT 119 7 o7 285 1 5 0000 e Pl — Bk e v, AR i PAly
BT HESUEE . Al-Asmi 25258 13 X5 38 1] Jay kb 550
BE AT, B EEG-IMRI % 7% (1995 41 5 3k Bz H A%
EEG . /i P9 B 8% DL & MRI f9 25 R b —3 . XiEse T
EEG-fMRI X S0 kb 04 5 7 A0 E L H e o % 00 2 & A
Y 5 R AR T S, EEG-IMRI ] L0 5% 3 H & /R 30 )
fFE".

RBSRUL , EEG-MRI HAT %2 4> | 4 [ A1 B[] 43 9 %
1o T R O b BB A AE AT R ) 32 0
BFIA B O A MR R O LR, B
ek I 5 R AR R G R B Ak AR % TR A
EEG-fMRI 23 76 4E 16 P800 SO kA i 0 55 J7 1 2315
BTNz 0935 K 5 0
5 ASL

ASL A FH 30 ik ifin 78 m 59 7K 214 A PR TR S EE 51
T AA5 1 1M 378 7 3 £ B ) UG B AR, B R R 28 1 Tk
SHvE TCI R N G, T S A AT M R AR
ASL AL AT LA P /R 4% |, 38 6 38 1o B A5 A0 5 1)
i CBF A, 5 MRI— SRR, 0 3500 Kt 00 S 1A vt 1
A5 76% > . 5 MRIAH F , ASLZETPAL ) & | B g bk A i
PRI A 7 LA RGO . ASLRAL AT R
R 3t T SO b 2 1 30 R 1 ) 30 0 v AR Ak IR R
PET 7 SO kb %2 A7 72 M 7 1 A R 4 i — 35
Pendse 25" A A ASL 7 A I A5 A 9E 7 52 % X 3 5 PET
FAR s S — Bk s . SRR HL ) CT A MRIAH EE
ASL £ 4 BIF 5 Kb T B 1) 22 1 25 fh st LA BH B i pE 34
B AT RATE R R MRS 2 10 [B) 3R A5 7] #4210 25 L, LA
il 2 VER IS R 37 (4 A8 Ak 22 5727 5 PET \SPECT
FA LY, ASL %5 8] 43 B8 8, AR, AT S AL 400 40 1 B0 4
ENER A ERBEEE . MT%e 5
AL {E 5 SPECT \PET RIS HE A, ASLECR T IE 5 T
JLFE S 4 5 A B W BRI Ah  ASLIR )2
o 0 A At 2 Y 4 BF 5, 80 A0 A I T 45 S
J5 T

S ASLHARA EIME A M FUAIG 4 R RS R 65 B 24

55 SR v A i, B MR A8 AT T S A AR
(3 20, ASLAEXEA PEBG0 H % L FHR ke Bz
6 CTP

1991 4F Miles %5 CT 148 5 1 H A AL AL BE R 445
Ak, A5 2 T il AR A i T R O AR
CTP FMER"" o B CTP H AR Y B 3% A5 B 6T 21
SUM GBI Bk )Tk Z — . CTP By EEA WG i 3
S K N S OGS LR IS X O R R T AT L
YA, A5 20T PE AR 28 0203223 T B ] -2 B2 i 26 (time
density curve, TDC) . AR 3 — il £, AT LA FHAS [m] 9 %5
SERTRITT AR A5 B T S0, Qi il %5 4t (cerebral blood
volume , CBV) i Ifil. 7 & (cerebral blood flow, CBF) X} kb
57 - 24738 5 B [8] (mean transit time, MTT) | Ifil 37 2 35 06 {H
i A] (time to peak, TTP) 4%, CTP AJ LA B2 i S5z i i v 142
SR AL, T b S BRI 2 20t 3 B ) 2 ks, B TS
B SRR PR A I B TR B A S [ o B
SEAASS S CTP AT LA B S BRI R It O T AR AL
IERETEIE A 5% Z i B B i A 2L T e S AR
oK, 64128 55 22 IR IE CT 1Y & K KA = 1 CTP (125 1]
SIHER BB T TTIZ N TR N R 2 BB S 1k K 12 ik
PRBEI , AN BT | ARG PR A A 5 55 , (E AR T
(ST e 40" 3 Ao T 3 T 8 43T T A R S Rtk
B RE AT S T R W, CTP OB Tk 789 . LI
SFRIESE I, CTP 583 5 1 ASL R AEI SPECT & AE
(B3 PET A ALY S AL H (B, HRA B & i A & 45 , il
PIYE R SPECT AR AR FH TR R

CTP [R5 2 4 Sk 25 ey % L 7)o 0 %) 0 17 FH 32
FR, HAE AR & B AR AL PE 2 o (HRB 7
Bl BOR BYHEAL AT DLE A R e i AR AR
Jr A BEARG S, [ PR UE R B i A 2481 ifii EL, CTP
A A5, 40 I ) e, I HG S T T 2 R A ) A R
L s A TR PR AR
7 EE

Wit o IR AR ) AN T 2 e, R 0T kb e L ) R
SRR B R ST BE AR ARG S A AU B s R
SRR o 25 Fh AR B0 A2 17 £ R Ry v VRO 1 12
WrANAYT Ty PRt T B R . R R T R B Y
JREA, U CTP  ASL A 38 3k i 21 4 Jm) 48 L 3 ) A8 Al
Xof SO ek AT 5 A, R S ME R R I DR AR 28
G o VAT B K 00 38 067 5 Z2 PR Ay T BL kAT 25 5 VP A
P E e AL 2 . BT, ZEEMEGRES HA
AL AE NG S RE R o 3 EE A0 A2 E, U PET/MRI, SIS-
COM %5 . Z R B HOR BAH R G 35 3 P 35 5 A 2%
T RRIBD T A6 A Ik ] 6l 20 i A B 158 22 Hd v T
PR ATORG TR E N ) = B USROS SR ST o
THER B VTR B A AL

£ 492 -



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

] s b 28 5 2 i 22 1 B} 22 2 0

2021 4F 48 % HsH)

2 £ X B
LAXER KD, TRINKA E, HIRSCH LJ, et al. The consequences
of refractory epilepsy and its treatment[J]. Epilepsy Behav,
2014, 37: 59-70.
KWAN P, ARZIMANOGLOU A, BERG AT, et al. Definition of
drug resistant epilepsy: consensus proposal by the ad hoc Task
Force of the ILAE Commission on Therapeutic Strategies[J]. Epi-
lepsia, 2010, 51(6): 1069-1077.
IRz 5%, 22K A, S . 18F-FDG PET/CT W ARTE VA MR
B0 E AL A DT I] R AU EE R R 22 4 (SR R,
2018, 38(9): 1292-1295.
Wi FLE, B AR5, XIUHE, 4% . 18F-FDG PET/CT i 1% 5 EEG
T (R KA T RE L)) AR R AR S A AR AR,
2012, 32(3): 166-169.
4, j5 % . MRLL18F-FDG PET A PET/MRITEXENA R
AR A HEERE (i H A L)) AR A4, 2019, 5(5): 372-375.
JUHASZ C, JOHN F. Utility of MRI, PET, and ictal SPECT in
presurgical evaluation of non-lesional pediatric epilepsy[J]. Sei-
zure, 2020, 77: 15-28.
FERNANDEZ S, DONAIRE A, SERES E, et al. PET/MRI and
PET/MRI/SISCOM coregistration in the presurgical evaluation
of refractory focal epilepsy[J]. Epilepsy Res, 2015, 111: 1-9.
BOSCOLO GALAZZO I, MATTOLI MV, PIZZINI FB, et al. Ce-
rebral metabolism and perfusion in MR-negative individuals
with refractory focal epilepsy assessed by simultaneous acquisi-
tion of 18F-FDG PET and arterial spin labeling[J]. Neuroimage
Clin, 2016, 11: 648-657.
ERGUN EL, SAYGI S, YALNIZOGLU D, et al. SPECT-PET in
epilepsy and clinical approach in evaluation[J]. Semin Nucl
Med, 2016, 46(4): 294-307.
KRSEK P, KUDR M, JAHODOVA A, et al. Localizing value of
ictal SPECT is comparable to MRI and EEG in children with fo-
cal cortical dysplasia[J]. Epilepsia, 2013, 54(2): 351-358.
DUNCAN JS, WINSTON GP, KOEPP MJ, et al. Brain imaging
in the assessment for epilepsy surgery[J]. Lancet Neurol, 2016,
15(4): 420-433.
THEODORE WH. Presurgical focus localization in epilepsy:
PET and SPECT[J]. Semin Nucl Med, 2017, 47(1): 44-53.
OERTZEN TJVON. PET and ictal SPECT can be helpful for lo-
calizing epileptic foci[J]. Curr Opin Neurol, 2018, 31(2):
184-191.
SIDHU MK, DUNCAN JS, SANDER JW. Neuroimaging in epi-
lepsy[J]. Curr Opin Neurol, 2018, 31(4): 371-378.
AUPY J, WONGWIANGJUNT S, WANG ZI, et al. Subcortical
SISCOM hyperperfusion: should we pay more attention to it?[J].
Seizure, 2018, 62: 43-48.
CHEN T, GUO L. The role of SISCOM in preoperative evalua-
tion for patients with epilepsy surgery: a meta-analysis[J]. Sei-
zure, 2016, 41: 43-50.
AUNGAROON G, TROUT A, RADHAKRISHNAN R, et al. Im-

pact of radiotracer injection latency and seizure duration on sub-

£ 493 -

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

traction ictal SPECT co-registered to MRI (SISCOM) perfor-
mance in children[J]. Clin Neurophysiol, 2018, 129(9): 1842-
1848.

CHO EB, JOO EY, SEO DW, et al. Prognostic role of functional
neuroimaging after multilobar resection in patients with localiza-
tion-related epilepsy[J]. PLoS One, 2015, 10(8): e0136565.
TRTT, ARG, EAESR, A5 U Y ) AE R R AR I
PRI AL ] b E B2 LR AR, 2018, 24(1): 10-13.
0Z G, ALGER JR, BARKER PB, et al. Clinical proton MR spec-
troscopy in central nervous system disorders[J]. Radiology,
2014, 270(3): 658-679.

B BRI IR S U5 T B IR S AR A A A I
SBE I A2 W P A B ). T R R R 27, 2020, 32
(12): 99-100.

PAN JW, KUZNIECKY RI. Utility of magnetic resonance spec-
troscopic imaging for human epilepsy[J]. Quant Imaging Med
Surg, 2015, 5(2): 313-322.

FOUNTAS KN, TSOUGOS 1, GOTSIS ED, et al. Temporal pole
proton preoperative magnetic resonance spectroscopy in patients
undergoing surgery for mesial temporal sclerosis[J]. Neurosurg
Focus, 2012, 32(3): E3.

SIERRA-MARCOS A, MAESTRO I, FALCON C, et al. Ictal
EEG-fMRI in localization of epileptogenic area in patients with
refractory neocortical focal epilepsy|J]. Epilepsia, 2013, 54(9):
1688-1698.

AL-ASMI A, BENAR CG, GROSS DW, et al. fMRI activation in
continuous and spike-triggered EEG-fMRI studies of epileptic
spikes|J]. Epilepsia, 2003, 44(10): 1328-1339.

PITTAU F, GROUILLER F, SPINELLI L, et al. The role of func-
tional neuroimaging in pre-surgical epilepsy evaluation[]]. Front
Neurol, 2014, 5: 31.

MATSUURA K, MAEDA M, OKAMOTO K, et al. Usefulness of
arterial spin-labeling images in periictal state diagnosis of epi-
lepsy[J]. J Neurol Sci, 2015, 359(1/2): 424-429.

BAMBACH S, SMITH M, MORRIS PP, et al. Arterial spin label-
ing applications in pediatric and adult neurologic disorders[J]. J
Magn Reson Imaging, 2020. DOI: 10.1002/jmri. 27438. Epub
ahead of print.

SIERRA-MARCOS A, CARRENO M, SETOAIN X, et al. Accu-
racy of arterial spin labeling magnetic resonance imaging (MRI)
perfusion in detecting the epileptogenic zone in patients with
drug-resistant neocortical epilepsy: comparison with electrophys-
iological data, structural MRI, SISCOM and FDG-PET[J]. Eur J
Neurol, 2016, 23(1): 160-167.

NAGESH C, KUMAR S, MENON R, et al. The imaging of local-
ization related symptomatic epilepsies: the value of arterial spin
labelling based magnetic resonance perfusion[J]. Korean J Radi-
ol, 2018, 19(5): 965-977.

PENDSE N, WISSMEYER M, ALTRICHTER 8, et al. Interictal
arterial spin-labeling MRI perfusion in intractable epilepsy[J]. J
Neuroradiol, 2010, 37(1): 60-63.



[32]

[33]

[34]

[35]

[36]

[37]

[38]

Journal of International Neurology and Neurosurgery

2021 , 48 (5)

STORTI SF, BOSCOLO GALAZZO 1, FELICE ADEL, et al.
Combining ESI, ASL and PET for quantitative assessment of
drug-resistant focal epilepsy[J]. Neuroimage, 2014, 102 Pt 1:
49-59.

WIEST R, BEISTEINER R. Recent developments in imaging of
epilepsy[J]. Curr Opin Neurol, 2019, 32(4): 530-538.
GAXIOLA-VALDEZ I, SINGH S, PERERA T, et al. Seizure on-
set zone localization using postictal hypoperfusion detected by
arterial spin labelling MRI[J]. Brain, 2017, 140(11): 2895-2911.
LEE SM, KWON S, LEE YJ. Diagnostic usefulness of arterial
spin labeling in MR negative children with new onset seizures
[J]. Seizure, 2019, 65: 151-158.

SONE D, MAIKUSA N, SATO N, et al. Similar and differing dis-
tributions between "F-FDG-PET and arterial spin labeling imag-
ing in temporal lobe epilepsy[J]. Front Neurol, 2019, 10: 318.
MILES KA, HAYBALL M, DIXON AK. Colour perfusion imag-
ing: a new application of computed tomography[J]. Lancet, 1991,
337(8742): 643-645.

DAI DW, ZHAO WY, ZHANG YW, et al. Role of CT perfusion

imaging in evaluating the effects of multiple burr hole surgery on

[39]

[40]

[41]

[42]

[43]

£ 494 -

adult ischemic Moyamoya disease[J]. Neuroradiology, 2013, 55
(12): 1431-1438.
TANG Z, PI XL, CHEN F, et al. Fifty percent reduced-dose ce-
rebral CT perfusion imaging of Alzheimer’s disease: regional
blood flow abnormalities[J]. Am J Alzheimers Dis Other Demen,
2012, 27(4): 267-274.
GRAND S, TAHON F, ATTYE A, et al. Perfusion imaging in
brain disease[J]. Diagn Interv Imaging, 2013, 94(12): 1241-1257.
HAUF M, SLOTBOOM J, NIRKKO A, et al. Cortical regional hy-
perperfusion in nonconvulsive status epilepticus measured by
dynamic brain perfusion CT[J]. AJNR Am J Neuroradiol, 2009,
30(4): 693-698.
LI E., D’ESTERRE CD, GAXIOLA-VALDEZ I, et al. CT perfu-
sion measurement of postictal hypoperfusion: localization of the
seizure onset zone and patterns of spread[]J]. Neuroradiology,
2019, 61(9): 991-1010.
MARTIN T, HOFFMAN J, ALGER JR, et al. Low-dose CT per-
fusion with projection view sharing[J]. Med Phys, 2018, 45(1):
101-113.

LS T



