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Abstract

Chronic subdural hematoma (cSDH) is a common neurosurgical disease, mostly seen in the elderly.
The progressive, chronic course of the disease has its own complex pathophysiological mechanisms
and is closely related to the outcome of treatment. Currently, the main treatment for chronic subdural
hematomas is drilling and drainage, but there is a risk of recurrence requiring reoperation, with cur-
rent recurrence rates of approximately 9%~37%. The main reason for hematoma recurrence is that
the hematoma envelope remains after drilling, and the pathophysiological mechanism of hematoma
formation has not been blocked. To reduce the rate of postoperative recurrence, an understanding
of the underlying pathophysiological mechanisms has been used in a new therapeutic approach, mid-
dle meningeal artery embolization (MMAE). Numerous studies are needed to determine whether
MMAE is successful in stopping the process of hematoma generation and thus controlling and alle-
viating cSDH. This article provides a review of the key processes of angiogenesis, inflammatory re-
sponse, and hyperfibrinolysis in the development of cSDH, as well as the mechanisms of recurrence
of cSDH and new surgical approaches to reduce the recurrence rate.
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1. 5|

18 P A5 I 1L (chronic subdural hematoma, cSDH) & — s B B i i iy H I 5w, K 43 78
H B BRSLERAMIG G L) 3 LA, A 5E AR H I A NS EL . cSDH IR EBL L AR, HBF R
WG INFIBERS . DASIERG . BTG ) i e S A, LA L R Ry B L O R AR . BRI
#4r cSDH B A BIRMIR IR R, T2 W02 B RS M A ThRE I PR [1], HAERm 2422
F T LB AR AR AR Ak S 35T P AL RS 51 A2 E[2] [3]- ¢SDH AR IR ARAEIR 2 512 . 1§12, 56# CT. MRI
AR FR ARSI, CT & MRI BRI NHT AR .

PEGEit, ZEIRI AN 1.72~20.60/10 J3N/AE, it 3] 2030 4 cSDH K2 U2 S HR H LI
PR 2 —[4]. cSDH T3 IR FER 210N 66~74 F[5], BB E -2 A D RAL R LK i SR /s
BANGLERZ 0 iZ A, cSDH IR A IEREF: EFH[6], £ 20%[M Bk HEAL ), WHEK
WP EL[7]. HATA LRI cSDH I—2I697 B N FELTIRA, B FRMAREEREL N
5%~30%. K5 77 AT ZIRFAR, TIRFAREW T EF AR RS, BN T B AR K R Z
HHAEEFHARTUS[8]. ITERZ R 7T ML B R BRLE = A2 T . Vr 2 W F Ay Sl it
Xof - ML TR 1 B R ML R T PR ¢SDH AR J5 B R % . AL ¢SDH KA K e i F2 A R I AR e, 6
FE N A TURE AR S FE LA K cSDH B R ML AT PR R R R F AR AT 453 .

2. 1SR T I B pO 2 R ALY
2.1. mphfZRR
H B8 A7) 5 I & AR LR M A kA HE AL, 4R i 2848 1 22 08 B 3 2 Rk 3k A
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Ja, MR TIBEIERIETE, WRRIKIRA K00, 2 RIA, SEUIN[O] [10], MiR0E NS = K IR
F G 320 77240 ML J2 102 SRR Ik (100 2R £ s P F R T A 21 5 B A3 1) 2 PR o ik 48 2
ARG b o DR S P A PR TR B AN A A5 S B R A B O R 2% o B A B

2.2. InMEEER RS

FEMBF T, — AR5 D B SO T 46, 4 BRI S 2 e, A I
HNIZHE ORI L B A, T BRI s 1 L (PICP) AN 1T B (PIIINP) i Ji i ok B A2 7 »
I HHT R SIS, HafFeiotmd 3 AN, RN IRIEE ARG oK Tk, I B Ag A
Ji,  HADRAN W T dEAba T s [12] [138]. A BT 70 A BLE BR R 40 0 238 R B AL A PR 1 (TG F-B1)
SMAD {558 H e e Bt 7 BURFSAE AT 4EAL I B ZEHLAA [14] o I i B RS AN W7 S 208 3 S50 e BEE A i f i 45
JRIBRAERLEE DY, BRI 5 kB 58 B IR

2.3. InAhsEm#nEl

CHI R T BRI AN TS ORI B I IR B E R R 2, i R e aT DA R
BT A ML TR, T IR 2 1L 5 0 4 4 20 SIS B D v V82 P 1 P R T B 42 1A KB Al I A [ 15, Ak
FATRL BT AR LA AN Wi I BR3P I b e S Bt e 16 22 o o e B e T A 4 T A R R
Y, DLE “ART, XA R R AR A T SRR, X AR B R,
P B2 A KK 7 (vascular endothelial growth factor, VEGF) 2 i B B ({2 INEF A2 iRl 1, 28 5 38 9 AL A2 )3
EE, AKEIEIE R, 540 RN A % (Cerebro-Spinal Fluid, CSF)#H L, 7£ ¢cSDH i+ & ¥l VEGF A
VEGF-R (1K FiE {2 25 56 /5[ 16]-[18], M sh it /= ) VEGF W] B85 BB A= I A B2 r= A5 [19] o i i e 1=
TS BT A S 5, R 9B 7 B A, SRS i) > T i IR, N —MEER,
AP L AN B 3G, B0 R A IR R B . B0 42 8 8RB (MMPs) 2 — Pl EK figlilg, H
LA AR M AR, i Y R AR R [20]. oS R N, FRBCAIG N M wE P, AR TR S
MMPs Fll VEGF & [F] 5 508 A8 M8 A e 8 i A B . ¢SDH IR A AE7E MMP-1, -2, -9, X
A AL SEET . BN B I E R 2K [18] [21]. MMP-2 1 MMP-9 /KTt 5 VEGF ¥k %,
R OAAEAE LA 0 I A it R [18]

A RIS TR PR A, a0 R PERLAHAR .. ERANA . KA BRI A . S PR I AR R
PEARER T, RVEAN MR T OB B A SR AR AR T s ), (RS 18 5 b & YA R R A ELEME, (i
HEUKSE, (ATEMBVERE R T A A I AR, XPPPE T4 4T i . E1 /) %-6 (Interleukin-6, IL-6). EI4
#-8 (Interleukin-8, IL-8)/& cSDH H 8 B (¥ R ML A7, I s PO v IL-6. 1L-8 &35 T+ i[22] . Osuka %
[23] [24]7E cSDH AME I AT 44 b & B Janus IS 5 7% 5 7 AL S0 T (JAKSTAT) 5 5l B4 11
T, IS 2 Fh g M DN (B SR FE IL-6) BT 15 o LE T AR 4 AR A P R 4 it mho 8 80 R Sl . 2 P (s Ak
(1) STAT3, XA HEHER IL-6 X cSDH B A KA fE R HEE A o IL-8 R ML AL b ie SR, 3
BN TR PR 403G 5 A0 MMP-2 R [25] . B3 A = L2 B AT 2 T &R 3, % PER 75 cSDH
SR A A G [26] - 1EAS— 322 A B2 cSDH T it MR IR R U AL A >k, HIF a6 IR I/ B
I, AR TN AL Y AT G2 R AR 51 1 9 14 s S AT 5 B80T AR LA BT i th 1f, 3x 540
155 S #t) cSDH ML= AL [27].

OB MR PR R I, ZFVE RGOS, R B S A 4 R O R R A4,
2R U T AR LRI AR T 8 23 iR 41 4E B 1 B ™ 420 (Fibrin Degradation Products, FDP)F{i2 it £ [ 4
MBS o3 it o 4T VA IR T B = AR R0 T 41 5 I )5 G 771 (tissue plasminogen activator, t-PA),  Jf H.Ifi i £
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JIE b I TR t-PA M . Hiroyuki Z5[28] R IHIIR T ARES AR t-PA WKEH =) cSDHs EFE A
FINERAR ST . AT KB, cSDH E3 M s iy FDP BIE A&y, BLSFIERH 1 I s P8 £ 44 2 (i
FEVE AR, A S EU i AN T H I A — R IR [29]

3. @MRERT MAARFELHE

H AT cSDH M—&FRIGIT 7 R NEALGIARA, HEFETFRIBITIE, 2 30%H) & 2 RIS
Ko FHE R BB R F RN H BT ATt 8 &R EG BERRN R B%% 0
RO 43 7R L AR S L AE R T AOAR ELAE B 45 . Hyun-Jong Z5[15] A& 66 44 B I i F ) VEGF.
IL-6 FIIREE, RIVERM IL-6 IREZ S THEE KA. XA G 5 & T RSB i P 26 1 DR 7 R4
DG, FARMLEE B — P 7. CT R REMAS I b i > SRR IR . 76 CT Hftih, Wi
FEE R R R AT T T Rl P S 5 5 T L O s 4 5 A A R A B 22 A T i« Honglbiin S5 F 72 < I0LHT
Az I P 3 JE DA R I 43 B R ATAE & ¢SDH &K I A 37 fe 66 PRI 2R [30] o 7 A2 I i 0 3 ), AL 51
ARICENRG G R, GRS 3k i i % s BRAE BEALRITIAEAE, SEORJGE K. Liu F[BL]H—DN T
328 %4 cSDH 38 B A o 58 R I J 0L BT A= P B P 3 5T B o i S R i R B IR . X ] B2
TALGAERFLF AR BN WS BR 7 MU SRS AR T ML 5 AR08, R BT SR AP AE, BLIRREE T
0 52 R, T A I IS4 S S AL TR T A 0L AV 105 R S i 3 0 2

4. 1@MERERE T MBhAR R 8 & ROTIBE

i JIE v 50 ik A% 2E K (middle meningeal artery embolization, MMAE) & — g /> cSDH L i 75 £t 7 4 1.
EWIRIT 7730, Mandai ZE[32]7E 2000 4F [ — B4 & T E IR T MMAE. 58 % 3 b 2l ik 2
Z 4 cSDH B2 ik [33], A ZE i 5 3 ik m T LA B 0 fieke 4 v ()82, AT FEAEG cSDH 52 & %6 . Akira
ZE[341% MMAE £ 97697 2R cSDH I FART7=, Hifik it 5 #lFAR G REEZ KM EEEZ MMAE,
5 A EEZ IR FEAR G IR P K . Eimad S5 [35]44 B ML B R fa e T 3= 1 89 il B #H TG FARE 174
Bl AT HE S FAR B EH AT, BCAFARLASR 4 #(4%) cSDH ERFEFRIRIT, BERTXHRAR
24 1(14%). Davies S5[36]/—TUHTHE A 7EAIN T 400 HI4G FEBEREAR Y cSDH &3, 5T &I MMAE
FARHAS R S b i 2/ R A . Gx 02 H RTEUA B 78 HP R A BRI RTREMERE 72, HIESR T MMAE
(2 4 bE T R ST R R R IS5 A NS . cSDH Hhik g — RN RRER 25, 43F@% cSDH,
KPR cSDH LAML i [B] T s a]RG . BLAR Gt FARAS 5 W) EGIE B ML, FEAR Bt ¢cSDH 5 R 540 R 3%
Martinez-Gutierrez 55[37]/1—I44 A\ 80 15l cSDH Ji il (I FiH 63.8% 1 E5 % T MMAE BX&F ARG
7, W R S T A, /rBRHE R ABANEB.1%), BARG MR D E L . —EfE E
HILH MMAE BA B L 51 AR T DLE— B BRAR 4 B AL cSDH R J 8 Ak % . H AT T DU I AR BT ISR 07
fili B ISR L B AR LA L 23 BR SR LS VR fE R NS B X R R R AT MMAE PR AR
JFEER., SR AT EIZ 5@ RGP RN cSDH B BT WAL v MAL T AR T Rk — 5 BRI
cSDH HR %,

5. Wi

PRI T o i R R 2 BT IRRAEIR 2 AR . — &R TFARIGIT E R 3 SR sl AT JUAE RN
WHoCiE . BEAE S AL ORI I A, BB A P YRI5 I R R 2 ok FE AR A AIE S AT AR
HRAFALE 0 A BT 1k cSDH &K o BIFEARAML YT HARAIE S (2 3 SR L35 BB E T, W DL 80R Y7 6
R CSDH . 3% R8 YA 7 Hh (1 g 3502 DR gl 38 A BEATLAR) (7 B o AFLIL T 5 AR LA Pl A — 3 43 9 o 58 4 B

DOI: 10.12677/acm.2025.151123 918 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151123

i,
DIRIES TN

B #8 J0 BE A AR e 9 P A T Mtk ML A o R BIA WF T ok T I e R R R R B AR P
{51 R ST L B e 0, B AT ST 3 B B A B AT R T, R REIEAT — e TE R E (AL

AT L. AR ARGE T B 2 MR IR PRHE FEANWT W cSDH 1 SR BLI W] AAT R AR R
RJGEKF, MHEET DRI G877
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