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[ Abstract] Objective To construct a nomogram prediction model for malignant brain edema (MBE) after mechani-
cal thrombectomy in patients with acute ischemic stroke (AACIS) based on serum NOD-like receptor hot protein domain-re-
lated protein 3 (NLRP3), sE-selectin (sE-selectin) and intercellular adhesion molecule-1 (ICAM-1) levels.Methods Patients
with acute anterior circulation ischemic stroke (receiving mechanical thrombus removal, n =368) admitted to the Second De-
partment of Neurology, Zhangjiakou First Hospital from January 2020 to December 2023 were selected as the study objects.
According to whether MBE occurred 72 h after surgery, the patients were divided into 73 cases in the MBE group and 295
cases in the non-MBE group. Serum NLRP3, sE-selectin and ICAM-1 levels were compared between the two groups. Multi-
variate Logistic regression was used to analyze the risk factors of MBE after mechanical thrombectomy in AACIS patients,
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and the risk nomogram prediction model was constructed. Receiver operating characteristic (ROC) curve analysis of the
model predicted the efficacy of MBE after mechanical thrombectomy in AACIS patients. Results  Serum NLRP3, sE-selectin,
ICAM-1 levels in the MBE group were significantly higher than those in the non-MBE group (t = 13.570, 11.773, 8.366, all
P <0.001). High NLRP3, sE-selectin, ICAM-1 levels and high NIHSS score at admission were independent risk factors for
MBE in AACIS patients after mechanical thrombectomy [ OR (95% CI) =14.391 (1575 —131.481), 1.455 (1.110 — 1.909), 1.062
(1.004 - 1.123), 1.705 (1.039 —2.800) ] ; ROC curve analysis showed that the area under the curve (AUC) of the risk nomogram
prediction model based on serum NLRP3, sE-selectin, ICAM-1 levels and NIHSS score was 0.980. The consistency index (C-
index) of the model is 0.960, which indicates that the model has good prediction ability. The decision curve shows that the
threshold probability of this model ranges from 0.01 to 097, and its net return rate is >0, which is higher than the two inva-
lid lines. Conclusion High serum NLRP3, sE-selectin, ICAM-1 levels and high NIHSS score at admission are independent
risk factors for MBE after mechanical thrombectomy in AACIS patients, and the nomogram prediction model base on the

above risk factors has good predictive value for MBE after mechanical thrombectomy in AACIS patients.
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A R (mmol/1) (ng/L)
JEMBE 4l 295  1.45+0.54 25.17 +4.63  369.52 +43.57
MBE #H 73 2.47+0.70 32.49 £5.24  412.30 +46.31
t1H 13.570 11.773 8.366
P1H <0.001 <0.001 <0.001
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Tab.1 Comparison of clinical data between the non-MBE group and the MBE group of AACIS patients
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PN LRSI 161(54.58) 36(49.32)

PIZERAL BI(% )] SNk 72(24.41) 28(38.36) 48.384 <0.001
i T bk 223(75.59) 45(61.64)

APBEHE NIHSS ¥43 (& £5,47) 15.66 +4.32 22.33 +4.58 11.670 <0.001
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Tab.3 Multivariate Logistic analysis of independent risk factors for MBE after mechanical thrombectomy in AACIS patients

m H B1E SE Wald fi P OR(95% CI)
NLRP3 & 2.667 1.129 5.581 0.018 14.391(1.575 ~131.481)
sE-selectin {5 0.375 0.138 7.356 0.007 1.455(1.110 ~1.909)
ICAM-1 75 0. 060 0.029 4.404 0.036 1.062(1.004 ~1.123)
L i B 2.954 1.520 3.779 0.052 19.191(0.976 ~377.298)
P9 B ok A 2E 2.145 1.232 3.029 0.082 8.543(0.763 ~95.651)
ABERT NIHSS $F53 0.534 0.253 4.451 0.035 1.705(1.039 ~2.800)
W 2 G RT3 5 -0.257 0.632 0.164 0.685 0.774(0.224 ~2.673)
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Fig.1 Column chart of MBE risk after mechanical thrombectomy
in AACIS patients
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Fig.2 ROC curve of multiple models for predicting MBE risk after

mechanical thrombectomy in AACIS patients
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Fig.3 Calibration curve of the column chart risk prediction model

4 HIZk P XU TEINASE A F) phe SR it 2

Fig.4 Decision curve of the line chart risk prediction model

T4 AACIS EHEHUBIE AT MBE XU UM 53 4
Tab.4 Analysis of MBE risk prediction model for AACIS patients after mechanical thrombectomy

T 875 cut-off 1 AUC 95% CI R Lo ELR LIRS 1
NLRP3 2.095 pg/L 0.870 0.798 ~0.942 0.725 0.895 0.620
sE-selectin 31.245 mmol/L 0.859 0.786 ~0.932 0.650 0.930 0.580
ICAM-1 403. 835 pg/L 0.750 0.659 ~0. 842 0.650 0.779 0.429
ABEH NIHSS 374 20.5 4% 0.863 0.795 ~0.931 0.675 0.895 0.570
G| LR R AGE Y 0.845 0.980 0.962 ~0.998 0. 860 0.975 0.835




BEXER ARG 2025 4F 1 %524 %5 1 ] Chin ] Diffic and Compl Cas , January 2025, Vol. 24, No. 1 - 27 -

34

AACIS S FH 1787 BH 2E 5 | A i 35 A ot A 2 S 30
0 L R IR HE A B I () 9 1 I g, W R 2 i 7K gt
HLA IO A B BB 2 i 35 0L 97 , AE o3 iR B AR 5 &
A= MBE, R 30H fi P He 22 S 8 0 22 D) g R T
fE1°7, MBE 38235 0 58 & B B RS , 336 fin 2oik
RAIEE Rt , B AETT LR IR R 5 MBE XF
T AACIS R EHE B A EEE XL, A5 &M, 368
ZHUBIEIRTT ) AACIS (B AJ5 &4 MBE 73 i, &
A 19, 84% , S Y BOFST A5 R (21.39% ) 32
I, B8 AACIS SBRE UM ARG MBE & 2B 85805

AT 45 B B 78, NLRP3 | sE-selectin ., ICAM-1 7K
i S ABERT NIHSS P53 854 AACIS F 5 LA RS
ARJ& MBE RS fa s [ % . NLRP3 J& —Fh 5 &%
MEEYIM R ENA, )BT NLR iRz —" ) 18
AACISE# 1  NLRP3 7K F-F & vl RE R MR K IE7E
22T ZN A SR SN o X R A 1 B N AT i FR i 4 245
5 e P T AR AR S 2 R R R G R e
T KB R SR R R R & R il
B, AT BN L5107 , 38 FT Res2 e s 21 2Us 52
A, U AE MBE 1Y & Az L] A o A R A
NLRP3 38 1 ] 45 98 14 S5 o7 FH 2 200 Ji6 R 7 ) ol 8
B, IR T R B R AR, T REPEE MBE B9 BN
KN sE-selectin J&—Fh B> T, 16 R M N R
PrEE A A, E i S E IR I P R 40
TR BhBRH R, SR 51 & Ak O Al A
Pawelczyk O gE FE W , sE-selectin KT EEE S
AN I 1R iR BE R A 45405 A FR BE AR OG . FE AACIS
SR TS a0 AE Y BH ZE Bl e, 2 S EUR 4
SR M ANERA . X FARDL ST R RN . 7K
sE-selectin ] fE5| & R LW 25 AACIS 4 MBE
(T IR & . Mechtouff 252 RS & B, 76 14 40 i 5
75 PN B A0 P 280 B Ao R v, AL ot 7 3 a2 P 6 1,
SR H AT 25 55 95 15 2 i 20 20, DT A2 2 A 7K
) 2 i, TR AERY R ST AR & BR, sE-selectin 6 7] fE
B HAL AR AR, W0 1L-18 AT IL-8 45, ixX su)
Jo AT 25 R R 1 SR AL A AR, ICAM-
1 FES 5 A5 P 540 M 2 18] /Y 7 B o AR, 24
AACIS B S THUABUSE ARG IT B, AR F R BRAE IR
S GBS LA , (R A F 0 P 8 3 4 40 0 T e — 20 fn J)
DAY ) A VARSI e o 1) | OB DA 4
ICAM-1 7K — 20 Tt , NI 2 11 200 B 7 e af [X
SR AIR I RO i A M RN 4 75 o, bk —
AR 5 2 20 K B AE AACIS B

55 R = ICAM-1 KPRl BE 5 MBE M & 441 %6,
MBE J&—Ff™ 5 (19 9 A& , 7T 5 350910 9 H 38 = il 21
AP R 2 T RERE RS, TCAM-1 19 T 5 Al e S 3 1
2 60 A G 00 A5 PR R (9 R SR R 5 M I N, e 4
K I T 2 NIHSS TE43 7] FH T 3746 58 % 10
M IEEARML , EATAl AACIS H2 35 25 1) B Bk A5 ir
(SR T 2 NIHSS PR iR, 2P R i pl
TIRE BB B ™ 5, 45 n BRH RAE MBE 9 KUK 44
B, FE AACIS B # e Bt O AR B 5 4o 1k I
I iR B RD 2H 2 5 405 /9 R R 48 ) AH G, Wilkinson
S S gT R, 24 o 2 T g Bl b ™ ER A, R 1 I A
FTRESE R RIZ O A 0 2 MG 1 2% R0 AR A
WG BER A 20, N 2E MBE (9% 1R &
J& . IEAHh, T NTHSS PF4034 nf BER2 0 2 1Y U A3
52, PP TIRE B AR A T ) R T RE T SR [
(RIAYT FER S I, I FLnT B2 B o g () Bk 5 a4t
R, L, & NIHSS PP AU AT e 4 s 5 & 4= MBE
(1R IXUBSE S N, 340 1T BB S i) RB 2 T B AR T R S8R

ROC k43 #7245 S B 7R, 1L NLRP3 | sE-selec-
tin ICAM-1 NIHSS P45 J 51 28 I BRI X AACIS &
PUAREURE J5 MBE S0 45 M A, 131 42 BRI AL AUC
= (0. 980) , TN fig 71 e fE. P IE C-index
0.960, A BA sl i, TR h &R WY A AT
2 BE P RS 3 D0 T JCRER It R AU — I 45 e
i,
4 & i

AR} NTHSS 343 7 AL 7 NLRP3 | sE-selectin |
ICAM-1 /K55 & AACIS B F ML EUR R J5 MBE )
FE RS P2, HLIE T 57 £ 6 PR 250 S 114 5] &4 ] ) A
AR B FH RS MBE BTN E R R . SR, AR SRR
AHAN N R AE 70505 BB E e ARG R
X4 R | AR R — P KA SE A S A
RSB, 3 o TSR (RRG B B R T SE . [RIR
Xof X S Sy i PR R AR R T TR it R R A
AR5 MBE (k4% $m BE AR A . Ut
S AHFGE AR XTI NLRP3 | sE-selectin , ICAM-1 7KF
PEAT B A WE RSS2tk — 2P 0] 3 T4 A
AR S AACTS HBUE LU AR J5 MBE 1)
F 55 2 AT Ve 7 IO 5 vl e
e kA AR

A A BT SE O R, S AT SRR 1 SR 18 U
B R EA) 36 TR SR, Gei 0T KR BT
TR SRR 98 SCH R 365 3E %) 4r 38 . SO i



- 28 -

BEMERG 45 2025 A5 1 A5 24 551 8 Chin J Diffic and Compl Cas, January 2025, Vol. 24, No. 1

e, GORHE AR R
5% ik

[1]

(2]

(3]

[5]

(6]

[10]

[11]

[12]

[13]

[14]

[15]

Walter K. What is acute ischemic stroke[ J]. JAMA,2022,327(9) .
885. DOI:10. 1001/jama. 2022. 1420.

Jadhav AP, Desai SM, Jovin TG. Indications for mechanical throm-
bectomy for acute ischemic stroke: Current guidelines and beyond
[J]. Neurology,2021,97 (20 Suppl 2) :S126-S136. DOI: 10. 1212/
WNL. 0000000000012801.

TEIRAS BRI AR E T, 4. SRR ER A 04 P FE B AIBUR: A
AR5 BB AR AR IR K i A5 o R 2R B M E [T ) R
2#,2024,46 (9) : 1336-1341. DOI: 10. 11675/j. issn. 0253-4304.
2024.09.08.

ZR, 2R 2R, AR R I H A S i K BI04 TLR4 \AQP4 |
NO KB MR AL B 5 M 7K i 56 22 4347 [ 1] AR A: 9 b5 27 3ok
J#,2022,22(9) : 1625-1629. DOI:; 10. 13241/j. cnki. pmb. 2022.
09.005.

Shi JQ,Wu H,Dong Z, et al. Automated quantitative lesion water up-
take in acute stroke is a predictor of malignant cerebral edemal[ J].
Eur Radiol ,2022,32 (4) :2771-2780. DOI:; 10. 1007/s00330-021-
08443-2.

BB B T, VA . BT AR YT T o ot A S o £ A K S|
Z2UIRE M IL-33 K BUsZ M [T ], B ON BE A R 2% %7 41k, 2024, 45
(1) :53-57. DOI:10. 13847/j. cnki. Inmu. 2024. 01. 007.

XU, T/NE , RTE 4 JE T NLRP3 S8 /A 3 19 400 ffd 45
TR X ol ek o P B A 2R R B SER [ 0] B Al
K74, 2024, 40 (1) 83-89. DOI: 10. 19917/j. cnki. 1005-
0779.024015.

BRH,BEARAE, RN, S B A P R LT sE-REREROK
S5 R L B AR G PERIT ST [J]. BE =2 58 LR 22 4, 2014, 27
(9) :936-939. DOI:10.3969/j. issn. 1008-8199. 2014. 09. 010.
ZERG, R H, FARR SF. CT" ZREF B AE" A LI TGF-B, .ICAM-
1 NLR /0 1 1, 56 35 T50/5 0% 35000 #0801 96 FH S 2 4% 35
2023,39(11) :1747-1750,1759. DOI; 10. 3969/j. issn. 1002-1671.
2023.11.002.

AR B e B A 2 A 2, R AR B PR 20 A A 2 N L
2 b E 2B R A 2R 1R R 2018 [ )], P AR AR A
7,2018,51(9) :666-682. DOI; 10. 3760/ cma. j. issn. 1006-7876.
2018.09.004.

A, BSObR Vi B, AF. ity A e R R AR K S
U PR 2R AT AR [ T ] 1R R A A0 24 A5, 2022,30 (9 ) 1 684-
688. DOI:10.3760/cma. j. issn. 16734165.2022.09. 008.

Rigual R, Fuentes B, Diez-Tejedor E. Management of acute ischemic
stroke[ J]. Med Clin ( Barc),2023,161 (11) :485492. DOI. 10.
1016/j. medcli. 2023. 06. 022.

Zhang L,Li J,Yang B, et al. The risk and outcome of malignant brain
edema in post-mechanical thrombectomy: Acute ischemic stroke by
anterior circulation occlusion [ J]. Eur J Med Res,?2023,28 (1):
435.DOI: 10. 1186/s40001-023-01414-x.

BV, IR, ML PCT, CRP, PTX3 /KF- 5 Stk 08 560 A<
HEDURIBAR A S5 B B i S R [T ] IS BE 25,2023, 63
(25) :76-79. DOI;10. 3969/j. issn. 1002-266X. 2023. 25. 020.

Dower A, Mulcahy M, Maharaj M, et al. Surgical decompression for

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

malignant cerebral edema after ischemic stroke: Cochrane review
[J]. Stroke, 2023, 54 ( 12 ). e500-e502. DOI. 10. 1161/
STROKEAHA. 122. 042260.
Wang Y, Huang H,He W, et al. Association between serum NLRP3
and malignant brain edema in patients with acute ischemic stroke
[J]. BMC Neurol,2021,21 (1) :341. DOI. 10. 1186/s12883-021-
023694.
TN, B UL, S5 LT NT-proBNP  \NLRP3 7K F- 5 2tk
B AE p AR E E AR K B O R [T]. IR BEZY, 2022, 62
(22) :11-14. DOI:10. 3969/j. issn. 1002-266X. 2022.22. 003.
FE 525 B2 %, B 5 45 IL-1TA SICAM-1 B sE-2E 2 5 RA
EPIRIE ST R[] T2 W 5 iRyT 4008, 2021,
13(7):1098-1101,1105. DOI; 10. 3969/j. issn. 1674-6929. 2021.
07.020.
Pawelczyk M, Glabinski A, Kaczorowska B, et al. sP- and sE-selectin
in stroke patients with metabolic disorders [ J ]. Neurol Neurochir
Pol ,2018,52(5) :599-605. DOI; 10. 1016/j. pjnns. 2018. 08. 004.
Mechtouff L, Bochaton T, Paccalet A, et al. Association of interleu-
kin-6 levels and futile reperfusion after mechanical thrombectomy
[J]. Neurology, 2021, 96 (5): €752-€757. DOI; 10. 1212/
WNL. 0000000000011268.
ST XIDLEL, AR, WRESE Sk 08 % LT PAT-1 ICAM-1 Fil
GMP-140 BIKFAL AL R IR T L[ 1], 20 T2 Wi 53697 2438,
2022,14 (4) ;585-588. DOI; 10. 3969/j. issn. 1674-6929. 2022.
04.013.
EW U, A SR i P A R A A T RE O 5
1 ICAM-18-iso-PGF2a0 FIAKF IR KA AT [ 1], XS 12
PALE,2022,39 (1) :46-51. DOI; 10. 19845/j. cnki. zfysjjbzz.
2022.0011.
WAL, BIFME, B HE, 55, M35 ICAM-1 .CRP & MCP-1 /K- 5
BRI I A P R WU I C R[], PERFEE 24,2023 ,35
(4) :548-552. DOI;10. 3969/j. issn. 1672-3511.2023.04.016.
ER, AT, RIS SRR B L MMP-2 ICAM-1
55 IL-6 TNF-o KRR B (8 5C F8 [ ] vl [ S92 FH o 2295 2
i, 2019, 22 (12): 1336-1341. DOI; 10. 12083/SYSJ. 2019.
12.187.
XUUE XL B 2T, 4. S Pk i o A b iR 35 1L CKLFL | clau-
din-5 TGRS L AL I N8 S SR TR 9 C R [T ]. BE
MESG 4% 75, 2023, 22 (9) : 902-908. DOI; 10. 3969/j. issn. 1671-
6450.2023.09.002.
Sharma D, Gandhi N. Role of Platelet to lymphocyte ratio (PLR) and
its correlation with NIHSS ( National Institute of Health Stroke
Scale) for prediction of severity in patients of acute ischemic stroke
[J].J Assoc Physicians India, 2021,69 (1) :56-60. DOI; 10.
18535/ jmscr/v11i3. 06.
Tt /B DT R, A5 BRI P R BT DR A T Y I %
PR TR A S R R 2 [ 7] BEfi Ak ik ,2022,21 (4) :371-376.
DOI.10.3969/j. issn. 1671-6450.2022. 04. 008.
Wilkinson B, Delic J,Igneri L, et al. Oral glyburide for the prevention
of cerebral edema in acute ischemic stroke [ J]. World Neurosurg,
2024 ,186:e608-e613. DOI:10. 1016/j. wneu. 2024. 04. 013.
(Wicki H #1:2024 - 08 - 16)



