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3L MF ML 2 5 . TEA W R AE R P (RSE 21 5 3E RSE A1) , B IE AR 5 ML 51 5 R FH —-JT Logistic [81 7 23 HritAh A 7]
T DA 5 RSE B9 CHE . R g A 51483, Horh RSE 41 16 49 \3E RSE 20 21 4  TC Il 41 14 61 . PRI & 75 1Y 58 3%
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Abstract:  Objective To investigate the cerebral glucose metabolic features of patients with encephalitis and refractory
status epilepticus (RSE) using 18F - fluorodeoxyglucose positron emission tomography (18F-FDG PET). Methods A
retrospective analysis was performed for the patients with encephalitis who attended West China Hospital, Sichuan
University, from August 2019 to September 2024 and underwent 18F-FDG PET, and according to the condition of seizures,
they were divided into RSE group, non-RSE seizure group (with seizures not meeting the diagnostic criteria for RSE) , and
non-seizure group (without clinical seizures). Cerebral metabolic features were compared aming the three groups. For the
patients with seizures (the RSE group and the non-RSE group) , after adjustment for age and sex, the binary logistic

regression analysis was used to investigate the association of metabolic abnormalities in different brain regions with RSE.
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Results A total of 51 patients were enrolled, including 16 in the RSE group, 21 in the non-RSE seizure group, and 14 in

the non - seizure group. The patients with seizures had a significantly higher proportion of patients with metabolic
abnormalities on PET than those without seizures (81.2% in the RSE group, 61.9% in the non-RSE seizure group, and
14.3% in non-seizure group; P=0.003). After adjustment for age and sex, metabolic abnormalities in the occipital lobe were
significantly associated with RSE (OR=10.45, 95%CI: 1.65-66.21, P=0.013), and metabolic abnormalities in the parietal
lobe showed a borderline association with RSE (OR=4.15, 95%CI: 0.92-21.52, P=0.064) , while metabolic abnormalities

in the frontal or temporal lobe showed no significant association with RSE. Conclusions

Patients with encephalitis tend to

have extensive cerebral metabolic abnormalities at the onset of RSE, especially the involvement of posterior brain regions

such as the occipital lobe and the parietal lobe.

Keywords: encephalitis; status epilepticus; 18F - fluorodeoxyglucose positron emission tomography; positron emission
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G VR G 48 £ 3 22 AR R A0y AR AR a4 5 DA TR Lk
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ST KA RSE SO , K A8 % 73 RSE 41 A RSE 44 F1 I
TR A1

A 538 3 B T DT R SR DL R B R AR IS 1
S R O R e L B B S HUAR BH R BCR ) A I
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18F-FDG PET i #5 f™A% i FRAR ME AR . AT SR
AR 6 he #HIKEST 18F-FDGOIH 3.7 MBa/kg)
R 60 min J5 , R E A Gemini GXL PET R 4E
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AR &5 5 W BRI A, AR
53 Ry AR S AR P A S A | RO T B T
W e A AR 5
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SCUR UM A AR B T1 3G 58 R SR R B E S
PE o TR EF 5C S Rk BB AL, F A OQ VE AR i B T R
B
1.4 ZitFEFHE

USSR EAN N € X AL R X T PN I M R IV
P RLEEE (M (P, Poo) 137, 3 2HIA] LR H Kruskal-
Wallis H 5 , 2 20 [8] Hb AR A Mann-Whitney U £ 5
O3 RAR T VBN 733 [n (%) ] 3R, 41 18] H B8R A
RSB Fisher S VIR TEWEEAE IS RO 5 , SR
TG Logistic 143 H7 PFAG A8 55 5 RSE KU 19 Gk
g 45 FEAE L (odds ratio, OR) X 95% ‘{5 [X ] (confidence
interval, CI). P<0.05°4 2 54 Geit2 38 X
2 BR
2.1 ELHERSIRKEFE

AL A 51BN 8 S8, T RSE 41 16 491, AR
RSEZH 21 51, Jolsfm 41 14 il
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'~ : RSE 41 (9 ] ) {5 #5 $T N- F 3 -D - K & H 2 7 1k
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v-% 5 T R B #4357 {K (y-aminobutyric acid B type receptor,
GABABR) i #¢ . ¥t 42 fih 25 171 #H 5¢ & 11 2 (Contactin -
associated protein-like 2, CASPR2) i & . FifCif 5 A R
AR S(metabotropic glutamate receptor 5, mGIluR5) i %6 .
HU Hu & FF 0 Yo HUIA B LA L2 4T Amphiphysin 5 JF9T Yo
Lo CV2 HUR BHAE 4 1 6] . A RSE 41 (15 B ) 61 45 $t
GABABR X % 4 ] , it NMDAR fi% % 2 i .\ #t CASPR2 .4t
LGI-1 A 28 158 Jo7 4t it B 27 A R PE 2R 1 T Yo BUaE i
Cy . Pt Mal 5 I Ma2 HUIAR B 1491, 5341 3490 1 2
PERR 28 . oI 41 (6 4] ) fL 4547 CASPR2 . HT GABABR
P WL R 65 BT Ma2 BT SRY & 4% 5 I F 1 Kt
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Hu & I a- 2 FE-3-3 R HL-5-5 I -4 -4 ST M R 1R 52 1A
(a-amino - 3 - hydroxy - 5 - methyl - 4 - isoxazolepropionic acid
receptor, AMPAR)HUAARFHYER 141,

i e RO 7 3 A ) 22 R SR T2 L (P=0.528) .
LA g 2 0 4345 iR < RSE 20 v 5 45045 96 i, 43 5k
it 2 451, B0 S A e I iR B M R 45 1491 5 E RSE 4 vp
A1 TR ) o T I A IR L RS2 R Bk L 4
JHO ¥ 0095 45 18] 5 TOAR AL b 2 4610 S g, 0 S0 ok it gea
K E s 11,

TE A W & R B (45 RSE 4L FnEE RSE41)
RSE 21 £2 32 IR EIA T 109 L9 5 15 (P<0.001) , HL A it
T R AE 25 (ASM) F 2 i 25 2 F9E RSE 41 (P<0.001) .

P B B EEAS GRS I R FFIETE DL SR 1.

2.2 RSEABHMREHHE

16 5l RSE #& # rv  AR 5 5 5 DUIR AR 3 (10 4],
62.5%) , £ B Kt (9 #i, 56.2%) F1 T 0t (8 il ,
50.0%) o (EAFFER AR, 1B ABERT RN TR
FAT R ek 2%, PET A4S 25 fnb 73 70 0 A ki 2 BR BOSUm A A1
R, it 2 dJS B RSE, W3 2,

2.3 18F-FDG PET R iR &

3R LER R, PRI & A B ) PET A 2 5
He ] (RSE 41 81.29% . AF RSE 41 61.9% ) & 2 5 T JCHi i 41
(14.2%) (P=0.003) . 7F i & 7 1 (6145 RSE 2 A9
RSE 41) , RSE £ PET 2& B AR AR 5k 2= (R4 3 10 3],
62.5%; = A0 3 61, 18.8%) , AE RSE 41758 LAMRAC I K 3=
(AR 10451, 47.6% ; A RIS 3491, 14.3% ) , 3 20 [A) R C i
e kA B2 R G THEE X (P>0.05) .

2.4 RiEHRESRSE XK HXE

T VR AR WS RN N F5 L PO A AR R D (L4
RSE 40 A1l RSE 41) #4571 Logistic B 43 o 45 4
7%, 59 RSE 40 M1 £, RSE 41 B i 5 5 KURS: . 35 186
(OR=10.45,95%CI: 1.65~66.21, P=0.013) , ifij 15 i 1% 5t
S B XU S N, (H 22 S R A BN Se 2= 2 L (OR=4.15,
95%C1:0.92~21.52,P=0.064) . PHALEHIM (P=0.668)5
S (P=0.382) A 5w KUK J 1 22 5 o ge b2 i X
33,

2.5 MRI®EFRIN5 RSE XUk K< BL

TE 95 9 H2  h (f235 RSE 20 F1E RSE 41) , A% iF 4F
1% 5 M50 1Y Logistic 719 43 #7 f 7% , RSE 20 Tii i MRI 5
# 5 RSE KUK & i1 2 1 A ¢ (OR=7.62, 95%C1I : 0.994 ~
58.45,P=0.051) ; KL "t MRI = % 7€ RSE W A Tl = fa e,
{H 22 7 4 1% = X (0OR=3.37, 95%CI : 0.60~19.05,
P=0.169) ; % 5 Fi 1 MRI 5 % 5 RSE XU G B 2% 5%
B(F£4).
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F1 3HEBAMNEREBMIGRIFE
FaAR RSE #1(n=16) 3E RSE 28 (n=21) FFamea(n=14) HIUNME  P1A
S Y S [M(P,,, P, 47.5(19.0,78.0) 58.0(20.0,84.0) 61.5(26.0,83.0) 4.302  0.116
PR (B ) [n(%)] 7(43.8) 12(57. 1) 7(50.0) 0.659  0.719
H U 4 97% B (%)) 9(56.2) 15(71.4) 6(42.9) 2. 895 0.235
g R
K [n(%)] 4(25.0) 7(33.3) 3(21.4) 0. 668 0.788
3k Ja[n(%)] 1(6.2) 5(23.8) 3(21.4) 2.117 0.378
A AY IZ K [n(%)] 10(62.5) 6(28.6) 8(57.1) 4.984  0.083
g2 K (%)) 3(18.8) 5(23.8) 2(14.3) 0.494  0.905
% AR [n(%)) 0(0.0) 2(9.5) 2(14.3) 2.248  0.362
%358 [n(%)] 0(0.0) 1(4.8) 0(0.0) 1.457 1. 000
AL AR [(%)] 1(6.2) 0(0.0) 0(0.0) 2.231 0.588
AR R AR A 20.886  <0.001
A E b Z A (%)) 3(18.8) 16(76.2) -
By Ve R AR [(%)] 2(12.5) 5(23.8) -
A (%)) 11(68. 8) 0(0.0) -
N ik 5(31.3) 4(19.0) 2(14.3) 1.404  0.528
CSF# 2
& 20 e it 3t & n(%)] 2(12.5) 5(23.8) 1(7.1) 1.943 0. 403
& @kt & (%) 4(25.0) 10(47.6) 6(42.9) 3.321 0. 190
ASM/AH;[M(P,, P,g)] 3.5(1.0,7.0) 1.0(0.0,3.0) - 303.500  <0.001
SR 2 Sn[n(%)] 15(93.8) 3(14.3) 0(0.0) 35.635  <0.001
£ B B [n(%)] 11(68. 8) 14(66.7) 6(42.9) 2.618  0.311
IVIgln(%)] 14(87.5) 11(52.3) 9(64.3) 5.089  0.079
A 3 K He[n(%)] 1(6.3) 1(4.8) 0(0.0) 0. 841 1. 000
18F-FDG PET 45 & 14.470  0.003
FA P [n(%)] 3(18.8) 8(38.1) 12(85.7)
AR RAK[(%)] 10(62.5) 10(47.6) 1(7.1)
R & (%)) 3(18.8) 3(14.3) 1(7.1)
R A
et (%)) 5(31.2) 10(47.6) 1(7.1) 6.392  0.043
Aot (n(%)) 5(31.2) 6(28.6) 1(7.1) 2.916  0.235
o n(%)] 8(50.0) 5(23.8) 0(0.0) 9. 881 0. 004
Mot [n(%)] 9(56.2) 3(14.3) 0(0.0) 14.825  <0.001
MRI % &3 7(43.8) 12(57. 1) 1(7.1) 9.011 0.011
et [n(%)] 5(31.2) 12(57. 1) 0(0.0) 12.388  0.001
et [n(%))] 3(18.8) 5(23.8) 1(7.1) 1. 625 0.527
Tt (%)) 5(31.2) 2(9.5) 1(7.1) 4.306  0.201
Hert[n(%)] 5(31.2) 4(19.0) 0(0.0) 5.066  0.083
M A ZAE PET # 4 B 18] /d 5 [M(P,, P,,)] 33.5(5.0,286.0) 37.0(5.0,173.0) 41.0(11.0,188.0) 0.030  0.985
MR E AR B PET # 4 0 18)/d 5 [M(P,, P.))] 30.0(2.0,226.0) 37.0(5.0,153.0) - 149.000  0.570

2 : RSE=25 4 3 36 M TR 4 8 K 25 5 CSF=M8 A3 ; ASM=4 50 98 K AF 25 4 5 IV Ig=#3 BiEH S JE 3% @ 5 18F-FDG PET=18F- R AR BLAH £ 4 £ &

FESRERE
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%2 RSE@HZBERRBMHFE
%%‘Tf he:dl FAR &ﬁﬁgﬁfé 18F-FDG-PET # % %4 %
1 36 HiH NMDAR 1.3 A FEARIRAR , A A ALt Ao TR ot A B R
2 47 kK A P 3 AN AR ot B e Ao b et R &, A M AT R A 2
30052 Bk FA 8 A b
4 30 HH NMDAR 4.2 A ARt e TR AR SRR
5 50 ki FA b 2.4 AWM IR | A o i w o 0 B AR 8E
6 24 KK FA 0.1 SN Ao vt A D F AR A
7 48 kK FA P 0.4 SEAN TR ot B A A B A A B
8 19 &M FA b 0.6 T b
9 64 HiE GABABR 0.8 A B AR RAK , VA S Aot A TR 0T A R
10 58 &k CASPR2 6 A TR R AR
1 77 %B Hu+Yo 0.8 AN FR et B e A TR e Fe et A B A ) O B S SRR &, oA A TR e Ae At sk
LA
12 30 4k NMDAR 1.3 A AR R A
13 30 BkK mGluR5 0.3 A b
14 78 Bk A P -0. 1 A T AR A IRAK , VA £ AR K 3R A S Mo et R A B R
15 25 4 NMDAR 1.4 AN Aot | f i A AN AR e TR e R B A D AR R AR
16 74 % H  Amphiphysin+Yo+ 0.7 AT AR RAR,, VA A AR et e TR T 3R A 2
Ccv2

®3 BMRBENRGFES RSE R Z 88 KE

12 E OR 95%CI P1a
et 1.40 0.30~6.42 0. 668
# et 0.53 0.13~2.21 0.382
et 4.15 0.92~21.52 0. 064
et 10. 45 1.65~66.21 0.013

JE RSE=Z4 X is B R A

R4 WKEEMRIRE S RSE R 2 8 #) KB

(o OR 95%CI P1a

et 0.99 0.18~5.62 0.999
et 0.39 0.09~1. 61 0.192
mrt 7.62 0.99~58. 45 0. 051
et 3.37 0. 60~19. 05 0. 169

VE MRI=FZ 23R A% s RSE=25 M e 36 M R 220k 25

3 e

AWEFE R IR B A BB G U & 1 B 18F-FDG
PET R 5 & Lo 3 o T ICWOR 4 . TEI0 iR
i J Sk RSE 24 00 {0 i) 1 0 00 Pt R ke 25 s 350 i X 1 C i S
H AR S TR A AR A SIS 755 RSE X
B S A OG TR S IR R I MR G . IR S RAR
Je P I X AR 57 20T g S SR S RSE A G, S REAE
T2 — B0, A I 1 ik 5 B8 3 5 TSI 7 5 B
PR S . BEAh, 3 4 b o, BT AR I S 7 10
Sl P O R UL SR, 7E RSE 415 41 RSE 41 (1 He %%
B E S A el A 5 3 AR 55 5 RSE XURS & WL 2
ORI, H o 0 A X 2 R B A5 1T RE O IR 0 E R R
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AL Z T, RSE F8 & 78 J5 3 il DX (= Tt A RL
M) A3 S5 T R DL, MIRT 235 SR 2 0 o i 3, 3 )
Tz B A S i CRRII I J5 R A X 52 B2 ) AT e 1
i RSE MRS AERLA o FRATTHEM , 4050 Wb ik X 52 ST,
WO ZAEPTREE A L) AAT4 ks Y s iy R 2 )5
TSI X e B KU BT g e 20 190 445 s, T ) 4% 14 380 T 5 3K
SR A VR AT R M, AT 3230 RSE 19 & 2

HARTE R, A A 1O ETEPET R 2 d
Ji B H B RSE , H PET 8 7% XU J 358 i DX AR AR, $2 8 )5
SRR H AT REJE RSE AY R R AR S5 9 . BEAEIF 95 3%
B, 76 SE i 72 v D4 45 o # 22 B (AN 4 NMDAR & 47t
AMPAR L) KT, i dl PSR (W3t GABAAR 47T
T KRR 22 (H NMDAR 5 48 H 35 e Hoft 3 B %
PRI 4 5 5 & A= RSE AYJE R H AT5 A5 28278 iFgs &
W], NMDAR 5 48 H 38 1 A 30k DA AT 170 i A 8 2 WA Qi
ofs FE AR, JEL v DA 8 DX (I 2 U o e ) R R
o P ARWEE AR 8RR AR AR R BR T
NMDAR TR BH M B35, 3R BR 244y / $0 46 26 A 2 o1, i
I £ Iy Rl W A 7T eS0T A VEME LA ] ) 32 22 S 1R

IR P 3 3 5 bR T R A 2 A s S TR AL
g2 AR E D BRI, AT LA 2 S5 A X 52 B, K
106 PO 4% 35 Bk T3 S L TS | & M ARSI SE. 55—
FRAT REJE: , o 50 A DX 7 A R 95 h 9 v R AR, —
FULTResZ 801, O ok gk AT 4k o BWRAT STk 4
T 1) Ry kb e 5k B S R T B A O R TR
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HEWK SE Ja I mR A TE K MRS WF 5 e BROLAL I 1 e £F
2 SE 1) R AR BUIE L ) BE— 2BAIE S SE 5 5 ER A X
W46 45 Z [P AE S DI G 2R o R, THAL M52 2R 5 RSE
KA 22 ) ) BB 5 2RI v 1k — 2 B

AEFEAFAEAT TR R o AR P B B BEAE
RT7 5 58 AR T R i ) 28 S B0, AN )G 97 4 it 7T AE
AL B A AR A T PET 25 3= A AE TR 2y . RS
A2 NS00 22 PET S 147 42 18] i s 18] LR 2 1 22
PET K5 1) - 17 18] Fia i 1) 22 53 R I8 B GE 2 5 3, fEAS
AR 2 T £ P ) 5 P2 50K, T R AR R L ) ) LA I 2 i 45
RAIGENE S A, AW 5T T2 BER L5 H1 332 %] PET 1414
BEATPPAL , AT REAE— E P B b PR 25 3R i 2 WL 5 m]
k. SR, FEA A A R BT e A W AT R
AR BT B A RTHEVERT IS Tt — P R

2 LT AT R, Tz I A S LR S
I IX 52 32, ] BE RN 42 £ & J O RSE f ML . ixX
HARFIRAIRER RSE F 5 LA AL S il R+ P o
Bt TR

o 5B R PR BB EA R,

2 £ X W
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