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Abstract

Objective: This study aims to explore whether there is a phenomenon of intracranial and extracranial
blood flow reconstruction after decom craniectomy for traumatic brain injury and its effects on the
recovery of neurological function, the volume of cerebral infarction, and the expression of related
factors. Methods: A rat model of cerebral ischemia with skull defect was established using SD rats.
The rats were divided into an experimental group (cerebral ischemia decompressive craniectomy,
decompressive craniectomy alone, cerebral ischemia alone, cerebral ischemia decompressive crani-
ectomy with durotomy and dural flap) and a control group (sham surgery group). The volume of cer-
ebral infarction was observed at 14 and 30 days after surgery, and the expression vascular endothelial
growth factor (VEGF), vascular endothelial proliferating cell KI67, and platelet-endothelial cell adhe-
sion molecule (CD1) in brain tissue was detected. Results: In the experimental group, cerebral ische-
mia combined with decompressive craniectomy significantly reduced the volume of cerebral infar
and promoted the expression of VEGF, KI67, and CD31. In contrast, decompressive craniectomy alone
or cerebral ischemia alone less effect on the volume of cerebral infarction and the expression of re-
lated factors. No cerebral infarction occurred in the sham surgery group, and the expression level re-
lated factors was low. Conclusion: The phenomenon of intracranial and extracranial blood flow recon-
struction induced by ischemia is particularly significant in cerebral ischemia with decompressive cra-
niectomy, and this surgical combination helps to promote angiogenesis and the proliferation of nerve
cells, reduce the volume of cerebral infarction, and improve neurological function. These findings pro-
vide a certain basis for whether patients who have not undergone cranioplasty for a long time after
decompressive craniectomy are suitable cranioplasty treatment in clinical practice, and whether it
will cause secondary brain tissue damage leading to cerebral ischemia.
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TERIEE NS, BRI RIE AR R, MR AT 3 A 2 A BE VR4 L T 32 e 2 PR, DABIAH 5%
A7 [l ik K

25. BRSO %

] SPSS 26.0 i it B LI HH AT 0 M Ab B . T THE BRI DUSEL £ ARdEZE(x £ )RR, X
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A 1 AURISEEG 4 411K CD31 R8T oAt 4, 2% B M dsle i 96 2 25 B e R AR (556 1 41) DA &
0 R L BB A 2 Rl 6 o I ) IS 6 (S 6 4 2 2 35 (20t 7 I A 26 (CD3 1 I 1 Rz 40 b 6 40) o
SEHG 3 ZH(PRAlNER M) CD31 Fak iy, (A T-SE58 1 4L 4 2. SR88 2 ZH (Al 25 i Rk ) Fl
BFARLAN) CD31 FRIEBK, 20 B2 B el L% AR B RV E A PR - 556 1 4 K167 RIA &
FErm T IHAMA, R IIIER LA 25 B R TR B ek T 4R G B (K67 AN s bR ). S5 4
i K167 FIEME R, BT 1 4. S22 4URSES 3 4110 K167 RIAKAR, R0 fal 25 T
B B i e i 0 240 B U A e VR 4258 . IR K167 RIEN 0, RWIARBAT LR MEFARIRER K
R KA MGG . S8 | 2000 VEGF RIA W35 m T A, RO MG 258 s TR 2 2 (et
T AN R A KR T(VEGF) 26k . SE56 4 4110 VEGF ik thig s, EK 525 1 4. 525 3 41/ VEGF
Tk BTN 2 AR T AL, FUpalism taEit VEGF £ik, HBURHTEE AL,
5 2 HAMRF AN VEGF RIAEAK, RULALHIEEIEN VEGF Rk KRS ER AR, 525 1 4/
SHS 4 I CD31 Rk w28 = T HARA, HER)E 14 KA I, RPMEERIENERE 28 KA
FTiss . S5 3 41 CD31 RIEERSG 14 RZE TR, YT ERAl b ) 8 A e/ H BE I )98 g5 . 5k
36 2 HAMEF RN CD31 RIETLH BN, LI 1 ALK 3 410 K67 RIERAJG 14 REZE FF%,
TP TG ShAE ARG 28 KUk I9 . S 4 ZHE KI67 Rk ARG 14 K TR, (Hm 525 2 4B T
AR, 5256 2 AR FARAM Kl67 RIAEAK. 5550 1 AL 4 411 VEGF RIA) 22 m T HAh 4,
HEARE 14 KAHT R, RY VEGF FIFRIAFERT FETS . L3 3 411 VEGF RIABAE 14 KA T
R, ABA3E TS558 2 ZHAVRT R . Skie 2 HART R4 VEGF Rk oI AR P fabrit 4
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USRS H T 220 HT, SRR A AL 25 B 3 (F (EECK, P<0.001), RUIARTALIMR CD31.
K167 il VEGF HI3RIEAH R4 0, WA 1 ah:
Table 1. Comparison of the integrated optical density values of CD31, K167, and VEGF at different time points in different

groups

# 1. FRISEEANRETE S CD31, K167, VEGF A9 tEE ARt

BFEARHAM=3) K 14H4n0=3) LK 2H0=3) LK3H0O=9) LK 4Hn=9) F

CD31 %
1633.25+9243  6353.30+900.50  1663.69+31.69  4934.39+465.62  5922.99+33335  68.958

e A
K167 #53% 14983.89 +
14D . 0.00 + 0.00 211166 1199.39+9536  1332.82+60.69  3990.57+ 15529  126.070
VEGF 19267.05 + 11037.04 £ 14468.77 +
o 1069.13 +222.53 162557 2268.06 + 463.60 9041 3272 264.233
CD31 #%y
- 1633.25+92.43 465027+ 108.86  1663.69+31.69  2551.93+403.92 5119.44+50621  93.522
e A
(N /AN
28D KI‘;Z f;‘{g x 0.00 = 0.00 2042.49 + 93.65 359.55+13.15 2042.49+93.65 173428 £580.56  40.644
o 3
VEGF 4 10899.12 + 12688.50 +
o 1069.13 +222.53 196.53 2268.06+463.60  9656.78 + 67.33 213157 86.335

3.2. NESAETERES CD31. KI67. VEGF $tfaE g xttt

S A ER R, S8 1 BRI + EE R ZE 14 RIS IIUEHT A2 (CD31). 4 5E(K167) M i
B RIA T (VEGF) Rk 5 W858, H 28 28 RI M4 T il GO TF(SE56 4 4H) B3Rk iz
5, HIER PSR AT fi(sem 2. 3 H)CERAR, SeEatrdR—8 B & RE 1~6)id
— SR T R A 2 i IR TE 113 B S B R S R I TR AR PR A

3.2.1. &4H 14D CD31 & E{&%EE

BF AR CD31 B A XM G, SFE M 05 1 AR + 235 IR0 ) Gy (% 57 B 25 3
Ins AT WL LR AR B CA R SR AR T I P9 Bz, B 2B IV T R iR s S22 2R (R4 2 i O P ) e B i
BESE\EFARAEL, LHEZES; L0 3 ACpaifnshi) % B sE, MFSMERA: S 4 40K
JEITT S ) e o i FE RS 1 29SS, M HEZIRFIN . WA 1R, 7 AT AR, S5 1 4.
S 2 H. SIS 3 4. SIS 4 A

Figure 1. Comparison of 14D CD31 staining images of each group
1. &4 14D CD31 L& EGxItL

3.2.2. &40 14D Kl67 S EE3TEH

BFREILTT KI67 FHYEAS 5 200 1 ZH40HA% PO AR 3 (ORI V2 4041, A4 05 IR i 41 P 4 2
sy SEG 2 AL ERHMEAN M EE AR s SCES 3 H AT LR A AL, (HYE AR SEEG 4 4 BH A A
BRI 1 Awd, HoafmAs., WER 2w, P RaRFARA. 250 1 4. st 2 4. 555 3 4.
S 4 4.
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Figure 2. Comparison of 14D KI67 staining images of each group
[ 2. &4 14D K167 L B IIEL

3.2.3. &40 14D VEGF & B g xiLt

P ARY VEGF FiEMES; SLi 1 MR AR OBk 4, e B gt e AW 2, $#75 VEGF
FEeIk s SEEG 2 AAURTTIRHYE: SIS 3 HRAB P, HMAY): LI 4 YRR RS | K,
o XIEAREG . WA 3N, P AR TR, SZi 1 4. Seae 2 4. SeEe 3 4. i 4 41

Figure 3. Comparison of 14D VEGF staining images of each group
3. &%H 14D VEGF & Efgitt

3.2.4. #&4H 28D CD31 $efa E & xTEL

BFARL CD31 RIEFFEARACT s 5256 1 A P42 Bt — B3N, Ak i a5 A el st 2 41
PSR EHE 14D 054 EFF, (HOME TS50 1 4 S2i6 3 4Ll 3 E R, 5 XIETHkEs; L 4
HIMEHSIZRAL, JetinfE BTN 1 4. WERA 4R, W7 ABFEARA. 5256 1 4. 5 2 4.
SEHG 3 4. SIS 4 41

Figure 4. Comparison of 28D CD31 staining images of each group
4. %40 28D CD31 3t E{& Lt

3.2.5. &40 28D KI67 S E{&XTLE

BFARH K167 IR AN 22, AT Re S MlE R0 SO DG S50 1 IS 5EE 5 )L R, S i
WA 1 P St 2 AANCE B PRGN S0 3 A PH 4N A A B b SRt 4 AT Wb e
FEkL, HBREARTRFARG. WEFA S W, WP AEFARM. 258 1 4. 5950 2 4, S5 3 4. St
44,

Figure 5. Comparison of 28D K167 staining images of each group
5. %40 28D K167 & E&xftL

3.2.6. &%4H 28D VEGF $:fa &Itk
BTFARY VEGF FiEHab T3 K T S286 1 Yo iE R 14D 9859, (Hhm T HAhd, 256 2 4
(P4l E ) VEGE Rtk 3T, SRS, 20 3 HRIA T, R M, 24 A
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Figure 6. Comparison of 28D VEGF staining images of each group
6. %40 28D VEGF & E{& 5ttt

4. g
AT 30 5 4 I e 1L 2 I PR BRAR 1 SD K BB, RGEHRTH T AR IR T B 1 35 5 150 P
HMILIE B 38 500

4.1. FERNAESEEEME XS M E A BN EETHIER

SEG 4 (RIS D) SO TEAR G 28 K CD31 KiA(5119.44 + 506.21). 2 = F5256 3 (A afifixsh
I, 2551.93+403.92), {EAMETSLE 1 Bk + ZEIEE)E, 4650.27+108.86) (F=93.522,P<0.001).
X0 & LR « A D) R fed s B e it P P A 2 R N S OB AR TRU(R S5 14 R CD31 38344 5922.99
+333.35), HKHPRE, HAIARHUGEEE R A5 B0 A M S5 K ALOR S 28 X CD31 R TS
5119.44). MR XS Pl A s PRI ARE 0 FH LB s 7130856 PR T I P o 4 PR A% P e 5 7y T o] AN, 36 i i
SEREME ] e e R 22 - AN JIRERE, 0T I A R A R E AR AR — S BRI

4.2. MEFE SMHMIEHEN R FRHER TR

ERVEHIORIE 14 K), =25 1 41K K167(14983.89 + 2111.66)F1 VEGF(19267.05 + 1625.57)#% ik )ik
g, BEETHAMAP<0.001), RIFBAFAGL P FEZNBE T R U655 £ RES. R
3 (A BRI ) VEGF 31K (11037.04 £ 690.41) % 3 5T 5256 2 4H (P26 23 H I, 5 2268.06 + 463.60),
PERBRIMA L /& VEGF E 250, 102515 P80 BRI R 6 A B i A e R ¥R VR EE A . 72T
SPERIORG 28 K), 236 1 4019 VEGF 2614(10899.12 + 196.53)4)5 5 3 = 15256 3 £H(9656.78 + 67.33) (P
<0.001), HEARE 14 KT 43.4%, R I0EE AR S BEN R 3 2R 00

43. FHARAMREMEENEZR UL BE

S2IG 1 4L K167 7 28 RAEFFEE KT (2042.49 + 93.65), S & T 5256 4 4H(1734.28 + 580.56)F11
SEEG 3 4H(2042.49 £ 93.65) (F = 40.644, P < 0.001), 3B 2B MR 30 i 22 g b i (X LA 38, KT #
ZAHL YN B I A5 3. S8 2 ZH (PR 25 B R ) K] K167 7 28 KAV N 359.55 + 13.15, @ELT5L5 1
41(P<0.001), FEH= il g, BaiiUmR R 5 Xk LR Sam i i . BT AR 4LH K167 452N 0,
AR P SR T R A 1 AT VA NS 3 F A AR LR (i R T 4B M v& k), TRt —Pidid GFAP &5
YIBAIE .

4.4. IEKME

AT UL RAR W07 A0 iz B e B m R ek, T S bm i LR 22 5 1k G vt 1
(P <0.001), HAANERK. ZEEGEHNIMRISFILAE 7 BT (1) WSk & 05 st , 58k
ol s BB 5 0L PRI (U S5 1 ) RT e KA s S At . (2) BEANAS DT B AT g s IR AR AR, (EAT
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AT FCUESE, B0 S L& 25 1 0 & A JE o B 9305 VEGF/KI167/CD31 i@, &3 (et s Hd
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