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[ Abstract] Objective To investigate the features of vascular endothelial growth factor (VEGFs) and matrix metallo-
proteinase (MMPs) concentrations in postoperative individuals with intracranial aneurysms and their prognostic predictive
value. Methods During the period from December 2021 to December 2023, a total of 121 patients diagnosed with intracrani-
al aneurysms were enrolled in our hospital and categorized into either the favorable prognosis group (n =92) or the unfavor-
able prognosis group (n =29). Comparative analyses were conducted to explore the distinctions in general clinical character-
istics as well as the levels of serum VEGFs and MMPs expressions between these two groups. The study utilized Spearman
correlation test and binary Logistic regression analysis to discover the potential risk factors linked to unfavorable postopera-
tive results in individuals diagnosed with intracranial aneurysms. Moreover, the effectiveness of these risk factors in predic-
ting the probability of an unfavorable postoperative outcome was evaluated through the receiver operating characteristic
(ROC) curve analysis. Results The average serum levels of VEGF-1, VEGF-2, MMP-1, MMP-2, and MMP-9 were also sig-
nificantly elevated in the poor prognosis group compared to the good prognosis group (t/P =4.455/ <0.001, 3.982/ <0.001,
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4848/ <0.001, 5.702/ <0.001, 5.144/ <0.001). Spearman correlation analysis revealed a positive correlation between age, diabe-
tes mellitus, and serum levels of VEGF-1, VEGF-2, MMP-1, MMP-2, and MMP-9 with poor prognosis among postoperative
patients with intracranial aneurysms (r/P =0.338/ <0.001, 0.361/ <0.001, 0.383/ <0.001, 0.386/ <0.001, 0.331/ <0.001). Addition-
ally, multivariate Logistic regression analysis indicated that serum VEGF-1, VEGF-2, MMP-1, MMP-2, and MMP-9 were iden-
tified as pivotal risk factors for poor prognosis in patients with intracranial aneurysms post operation [ OR(95% Cl) = 1.142
(1011 -1.372), 1.126 (1.004 —1.276), 1.027 (1.002 - 1.052), 1.029 (1.006 - 1.052), 1.026 (1.006 —1.047)]. The AUC values for ser-
um VEGF-1, VEGF-2, MMP-1, MMP-2, MMP-9 levels independently predicting poor prognosis in patients after intracranial
aneurysm surgery were 0.729, 0.744, 0.759, 0.761, and 0.724 respectively, with a combined prediction AUC of 0.890. The effica-
cy of the combined prediction was greater than that of each individual marker (Z/P =4.344/ <0.001, 4.185/ <0.001, 4.013/ <
0.001, 4010/ <0.001, 4.350/ < 0.001). Conclusion The correlation between serum VEGFs and MMPs expression levels in
postoperative intracranial aneurysm patients and poor prognosis is significant. Developing a predictive model incorporating
these markers holds clinical importance in early assessment and prompt intervention for this patient population, ultimately
enhancing outcomes. Furthermore, such a model represents a promising biological target for future therapeutic strategies.

[ Key words)

PPN S0 IOk TR A e R i L T 2 fe T B0 kTR il
25| R ke DO S A ot e R 4 32 A G
P PR ARTA YT, 28243 T I 30 JoRg o il R R
BRI LI ARYT LR U 3h kO BB R BT R
FEl T AR R AAT i T [, (H H G T 3h ko (845 9
NIBIT UG B PEAG S A5 i 20 e R sk = B
B R S R B RE B N g Bk R RIS I AR A
e o 1M N A K T (vascular endothelial growth
factor, VEGFs ) 7E 2 R ML & A= L 7 B B I kA4 VR B
bR A E AR BRI 5 B P Bl kR AR
RTEELL 1P VEGF Rk /KF05 , H VEGFs K3k
TE TN Bl bk I 8 25 vh %) 3B AP RAE 5 TS AR S
ANBAB Y A R 2 B T 4 R 2R 1 (ma-
trix metalloproteinase , MMPs ) £ 8% {1E S 7 /5 N sl JhkJss 20
Zihit ik (H MMPs ZIEWAIARZ | 25 W AITE 5N )
ke B L Th R TR K AR AL R 2 A A — B,
SR MMPs 3785 585 105 25 DIAR DA /b LS A
FRFSEE ST ST, A B AR ST N
Bk AR 5 A I VEGFs \MMPs kiR AE S %t
S BTN ALRE , B AR
1 #EBEFE
1.1 IERWOR #EHC2021 4F 12 H—2023 4F 12 A3k
2 TRRAEE /R BRI R EE Bt 2SR 5N 3l ik
ARG B 121 GIVERIFTEX R, RAEARSE 1 H 1
JE TR OURE - 3 R TS B2 (n =92) FITUS AN R 40
(n=29), 2 APEH] ABTESE B (BMI) | &k 8 3
Ik ELAE | Bl KR A L 3 25 S TS T R (P >
0.05) ; T A R 41 235 4% Bl /R 95 52 . Hunt-Hess I
Lol THE RIFH, ZERARITFEL(P <
0.05), W& 1, AHTRC EIRIGFERLICIEZE i 2x b ifE

Intracranial aneurysm; Vascular endothelial growth factor; Matrix metalloproteinase; Prognosis

(KY20211123361) , /8 # 805 J@ VG ) 20128 38 g
=S,

1.2 RO RbRE (1) 9 ASRIE . DGk AR 2
o A B UL/ X 52K A B 12 PN B KR i R B AR TE A
BISE TSR IE™ ; QFF A 1 N 3h ko F ARG YT
FERAE , 38— ORI 5 7T 5 B R 2 1 N 3l kg, BE
TETCFTGT-ARIGYT 50 5 @ 55 G R GOk B 5256 % K 36
FEPRBI SR AT QB ARG RR b VT , BB T A
TURIENL . (2) HEBR bR . O AR 32 1M N A A e %€
ARIGIT AFEZ NEHRSEIRIT ;@B I i 2h
ke 2 45 i 1 A7 s B HATAT AT AT Any 3807 Pk
JirgeE s (@G -5k 1l D) BE RS AR S LR R G050 s &/ I A
BB ; © 5 T Z g D RE RS

1.3 JAIr . BEANEHEZ0LEN BT, R
HI 2B RO 2 SR AL, 89— Bl bk 28
JEAT A A8 1 5 M N B Ik 3D ek s . AR A
kIR RN L E S EWREIRIT SR, AE AR
FHFER A U 2 A A AR b 2 D) RE R &2 1
0, 25 T DB PPN K R 22 2 2 ) B B i A e 2R
LG XHIE SCRHBYIT o

1.4 WS bR 50

1.4.1 [Ifl# VEGFs MMPs /KF#0 . T F ARG 7R
K AR ANER KM 3 ml, =R T B0 B ECE )
Tl AR RO e [ 4 A Bk eE RO
3B A DA (RN 38 B A= W) B& 97 N ], A5 CL-
10001 ) ] 46 1fiL %5 VEGF-1 ,VEGF-2 . VEGF-3 . MMP-
1 .MMP-2 MMP-3 MMP-8 MMP-9 f{j#ik/KF,

1.4.2 BEUFSBUETAL . BEARE 1A 120D,
I8 47 4% 7 37 AF 25 R BF 43 ( Glasgow outcome scale,
GOS) PEAE Y, GOS 143 =4 4y BTG BRI, <3 4% K



BEXER 2 2024 4F 9 H 2523 55 9 #]  Chin J Diffic and Compl Cas,September 2024 , Vol. 23 ,No. 9

- 1077 -

R PG RAFAURBUR A RSN SRR AR IS B 16 RGO gL

Tab.1 Comparison of clinical data between patients with good prognosis and those with poor prognosis after intracranial aneurysm surgery
i H WE R4 (n=92) WE AR (n=29) |-} P1a
PERI (% ) ] 5 58(63.04) 20(68.97) 0.338 0.561
‘e 34(36.96) 9(31.03)
W (x x5, %) 51.45+7.89 53.51 £8.02 2.903 0.002
BMI(x +s,kg/m?) 24.21£1.76 24.37 +1.88 0.195 0.862
ISR [ (% ) ] o I 32(34.78) 10(34.48) 0.001 0.976
W PR 24(26.09) 14(48.28) 5.039 0.025
SKIE B AR (% 5, mm) 5.31 +1.67 5.64+1.82 1.646 0. 106
BRI (% ) ] i3 2l ik 8(8.70) 2(6.90) 0.530 0.991
J&i 383 Bl ik 12(13.04) 3(10.34)
K i 2 Jok 21(22.83) 8(27.59)
KM 3y ik 20(21.74) 7(24.14)
KW )5 bk 17(18.48) 5(17.24)
HEFE IR Bk 14(15.22) 4(13.79)
Hunt-Hess 534 [ #1( % ) ] 1% 49(53.26) 10(34.48) 6.575 0.037
I3 34(36.96) 11(37.93)
Mk 9(9.78) 8(27.59)

WEAR,

1.5 Seitsgorsk ffH SPSS 27. 0 Bt s k47
I3HT . BRI DUSUEE R (% ) Ko, 21 1] AR
X R IEAS TR R DL & £5 08,2 4l L
BOR ST AR ¢ K556, Spearman A CME/HT 45 22 57
PEFE AR5 N B KR AR 5 B U N R AR DG £
PSS Logistic (0] U= 43 Hr P N s O AR & TR A R
AIfE R R & 5 5280 TAERAE (ROC) M PN 45 fa ko
PRI 2 N7 B B %t A 2 ke AR s B UG AN R A
MZLHE, P<0.05 AZEFAGI2FE X,

2 &% B

2.1 2 #4I%E VEGFs MMPs kK i HlEA
K417 VEGF-1 VEGF2 MMP-1 MMP-2 MMP-9 7K
PR ER TG RGA, ZRA5IT¥E X (P <
0.01), W52,

®2 DU REFHS TG A RGN SR AR5 8% VEGFs
MMPs k7K L4

(x£s)

Tab.2 Comparison of VEGFs and MMPs expression profiles in
postoperative intracranial aneurysm patients between the
good prognosis group and the poor prognosis group

— T R 420 FilJ A R 2H . .

= ~ o}

i b (n=92) (n=29) tfH P
VEGF-1(ng/L) 15.68 £3.48 19.24 £4.53  4.455 <0.001
VEGF-2(ng/L) 11.27 +4.80 15.08 +3.37 3.982 <0.001
VEGF-3(ng/L) 8.67 £1.87 8.58+2.52 0.199 0.843
MMP-1 (ng/L) 119.80 £23.80 146.48 +31.57 4.848 <0.001
MMP-2 (ng/L) 160.43 £24.45 194.90 +38.51 5.702 <0.001
MMP-3 (ng/L) 88.92 £16.89 87.18 £23.26 0.440 0.661
MMP-8 (ng/L) 106.01 £24.82 104.97 +21.57 0.204 0.839
MMP-9 (pg/L) 258.04 £27.26 292.41 +42.05 5.144 <0.001

2.2 Il VEGFs MMPs 7K -5 fiii PN 3 ik AR Jm &
UGS R AYAENE  Spearman A G234 7w | 1LV
VEGF-1 \VEGF-2 MMP-1 ,MMP-2 MMP-9 7K - 5 /i
W KA JG BB BUE A R 2 IEMXE (r/P =0. 338/
<0.001.0.361/<0.001.0.383/ <0.001.0. 386/ <
0.001.0.331/ <0.001)

2.3 ZE Logistic [mIH43Hr i N 2 kI A 5 35 1
JEARBS R LA sh K AR 5 B s
(A FEAR =“1";WF R =“0"), K4l
[B) 22 S MEdE bR o F AR S 1T 2 I ER Logistic M 43HT,
ZE R B OR: ML7E VEGF-1, VEGF-2  MMP-1 . MMP-2 |
MMP-9 7KV T8 35 2 it N 3 JikoRE AR5 SR 3 B A R
G IR ZE (P <0.05) , 3,

R3  ZINEK Logistic [BIA5HT A SRR A5 & UG A R
2 P9 3%
Tab.3 Multivariate Logistic regression analysis of factors affecting

poor prognosis in patients with intracranial aneurysms after

surgery

A A5 i B1H SEfH Waldfi P{HE OR{H 95% CI

GRS 0.231 0.176 1.567 0.259 1.111 0.934 ~1.403
WE PR s 0.057 0.041 1.247 0.286 1.078 0.987 ~1.258
Hunt-Hess 3%%  0.131 0.089 1.097 0.341 1.104 0.905 ~1.302
VEGF-1 & 0.133 0.043 4.039 0.041 1.142 1.011~1.372
VEGF-2 &% 0.119 0.034 4.465 0.036 1.126 1.004 ~1.276
MMP-1 & 0.027 0.012 4.588 0.032 1.027 1.002~1.052
MMP-2 & 0.028 0.011 6.190 0.013 1.029 1.006 ~1.052
MMP-9 & 0.026 0.010 6.403 0.011 1.026 1.006 ~1.047

2.4 [fil3 VEGFs MMPs 7K~ fiit N 3 ik A Jm H
FURARMBMMAE 28 1% VEGF-1, VEGF-2
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MMP-1 MMP-2 \MMP-9 7KF- S 1655 0l i i 2l ik Jed A
JaBH R AR B ROC #hZR, F3F 115 i 42 i f1
(AUC), g5 R W7~ L7 VEGF-1, VEGF-2 , MMP-1 |
MMP-2 MMP-9 7K K B4 70 /i 3 sh ik e AR Je 58
WEA KA AUC 43518 0.729 0. 744 0. 759 .0. 761 |
0.724 0. 890, & T 9 AUC KT 4% 48 kil 7 7530
#) AUC ( Z/P = 4. 344/ < 0. 001 . 4. 185/ < 0. 001 ,
4.013/ <0.001 4.010/ < 0. 001 .4.350/ <0.001), "L
4 E1,

R4 IMTE VEGFs MMPs 7K ¥ R 155 BT /i 1A sl Ko A I 28
HHEA R

Tab.4  Serum levels of VEGFs and MMPs and their combined

predictive value for poor prognosis in patients with in-

tracranial aneurysms after surgery

¥ FF R AUC  95%CI  flBU% FR5% 298385
VEGF-1  18.11 ng/L 0.729 0.620 ~0.838 0.586 0.772 0.358

VEGF-2  13.86 ng/L 0.744 0.655 ~0.834 0.966 0.478 0.444
MMP-1  136.45 ng/L 0.759 0.648 ~0.870 0.586 0.870 0.456
MMP-2  188.03 ng/L. 0.761 0.656 ~0.866 0.552 0.880 0.432
MMP-9  275.05 wg/L 0.724 0.610 ~0.837 0.448 0.978 0.426
B4 0.890 0.814 ~0.966 0.768 0.892 0.668

1 i VEGFs MMPs 7K KI5 & BTl /i o 3l o AL e 8
HHURA KK ROC HiZk

Fig.1 ROC curve of serum VEGFs, MMPs levels and their com-

bined prediction of poor prognosis in patients with intracra-

nial aneurysms after surgery
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