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Abstract

Chronic subdural hematoma (CSDH) is a common disease in neurosurgery, which occurs in the el-
derly population. With the increase of population aging and the popularization of anticoagulant and
antiplatelet drugs, the incidence of CSDH is increasing year by year. CSDH has insidious onset and
diverse clinical manifestations. Traditionally, drilling and drainage is the main treatment method,
but the recurrence rate is high, which has a great impact on the prognosis of patients. In recent years,
relevant studies have shown that the middle meningeal artery (MMA), as the main supply vessel of
neovascularization in the outer membrane of hematoma, whose continuous exudation is an im-
portant factor leading to hematoma enlargement and postoperative recurrence. The treatment
methods with middle meningeal artery as the target of intervention have gradually become the
focus of research, mainly including middle meningeal artery embolization (EMMA), drilling and
drainage combined with middle meningeal artery disconnection, and neuroendoscopic surgery
combined with middle meningeal artery disconnection. This article reviews the role of middle
meningeal artery in the occurrence and progression of chronic subdural hematoma, the operation
points, applicable population and clinical efficacy of various surgical procedures, compares the
characteristics and differences of different combined surgical procedures, and summarizes the ex-
isting problems and future research directions of the current treatment plan, so as to provide the-
oretical basis for clinical treatment.

Keywords

Chronic Subdural Hematoma, Middle Meningeal Artery, Disconnection, Drilling and Drainage,
Neuroendoscopy

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

AR T AL 2 i P P IR R R R R 2 TR, AR TR T 38, F HIR R e R
BRI, 2 WTZEN, KED#ARMEKAMAMI L. HimR 2RI IIE . BEAT. AR
REMGRAF AR IR IR, ) SINZES . ZEMRRGERETIRES . RMREE N R, SIS W fe
FABREIR, Aot MRAEL B, BEAE(1]. BEEEFRANDZERACHIEI, CLURPURE. Pl MRZYIR)
JTiZ A, CSDH fE&ERVEHEIN AR 2 LTS [2]. X AR CSDH &, f&4tifyT BLAifL 5|
WANE, TUEEEE, IRMEAT L) 5%~30% KRGl & MR A, BinE8ETEZ R EE 2 RFARIBIT,
MTTHE AR T BRI R AR [3]

R, BEERZHBVGRAWIE N, UL BT BORKIRE A R, X CSDH KIiG)T 77 NE A —
FARM “FAR + AP + N7 MEEBAEHTHAZ[4]. 1 HA R, Wi ) ke f s i
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ASCEE G EMMA L5110 5 3l kB8 WA . A A B T2 AR TG 5 Ml e 23 fk 25 B AR = b AR 2k
TExiR, RGEIRHAE L] SORE S AT B IAF G, NIEPR CSDH B4 G ELEFHIATT T &
PR -

2. RERP RS BMRERR T MR EC R

CSDH 3 A AR 9 P4l ) 25 MLVBRR 2R TSR 28 WAy — AR R B e 2 R0, ke
TERBUNFFSAERAE . e 2F RS SO BEPE B L I L K [6]. MMA SEBE I A ) L i s bk, H 052
FEREIN BT 70 AR )2 o A BT ST LA IS A 3T 26 U 2 B el MMA I, THT A= LA 2 3B 82 I,
BET B K[7]. 1 HIEE TR, CSDH EEHIEFAT MMA &, 7TRAWE] “RZ0R”
Qett, PR A MAE R RR5]. AL GERIREFL SRR R BETRBRAUA R R Lk, T T8 32 MARJE L BEL Wy
I 5, XM ARG SR B B R ] o R, @i -5 MMA, AT S s/ of i A0 JEE if 43
A S H, TR B BAR AT ROR KBS, 8 RIS TR B8 S R IR A 1 S A

3. BRARR RIS EAR

EMMA &I FER MR AR, Rl A3 75 8 5o i B AT HE T, BELBT It g af gl ki iy 1
M9 K, MRBRAN AL RN, MARAR i6YT CSDH [8]. EAIE A M shlkiE N, 5 54T {0
B (BN Bk AT EN K MEBIIK RO ST (B P BN R4 0 Ik B ek I 3 R
A (Digital Subtraction Angiography, DSA), PABIHH MMA EAT & ALIMVEH, 7£51 5 M B SEEE Bis 93,
T A& 1R FEMRLIEAT F2 28  JERT DU CT 58 A7 5 @ 2% 8 Aok S48 MMA 153 AR B,
EMMA HHE TG FL 51 AR T CSDH B34, L AETE A 250 B A if o 52 5 IRV, [ B s e k2> £
FHHIEGR R FETT R A E A B FAE K9], EMMA 84 B T B&% CSDH Y& I7 M= 3 RAERI R A4, G
FOE TSR A 1 CSDH BiCA 1 ™ B Al 1) JR [ 10]; TORERBURIREAR P 2% <5 mm.,
To e BB R [11]s ToikAs BT 2990 N [12]. SRTRTAAE SR S % (1) CSDH &4,
7 T AFLAE P TG o 2 ik A E R [13] Shotar S5 [ 141K 0, A7 24 55 1) MMA S5HRF) k2 [BIAAE faka ) & 7,
A7 S Bl ik i ZE R AT e S BURE LIk

EMMA B O EREh A R eSS, AR HRREMAGEZ. 5%, CSDH
R T A AR R B B R R 24, i R R, W TNF-a. 1L-6. VEGF. MMPs % £ ff
I 28 A7 BRI 15 ], Tt SR I R 40 L6 A e R I 980 (AL %2 P 81 3 2 ok, e B 1 9 P A J s 2 I e 4 28
R, A ] g R AT I A 655 5 RE , IX 2 — 289 A EMMA RJE 2 2R IRF[16]. K,
EMMA i = ZZ (1 ] gt 2 AR5 iR T G, 28 5 N A A7), ARER SRR ML fif vk & hr
RS, DA B P ik ik S8 5 PRI o R S I REAR o FEBRYT AR T T, SAE S A LS A L, EMMA
K5 B SR 55 8, BT AN B B30, R T B R Uz AR AT B A 2 1 Bk %,
[FIFETE L 2 BT R G0 BB AT R X
4. BRERHIREE TR A
4.1 $HPLBIRARBA BB BB AR

Foppen Z5[18]#2H, TR BE R AR/, EifLIIRMARAE CSDH &8 i w m B R FR TR H
WAL AL, SRR T AR N I, R R AR I 5 LN, BRI R, K R R #
GF[19], HRARJEERAR IR EZ N, AT IR TR, I80] i — P s e & 1)
REGRZR[20]0 HBE A BRIT BORIRED LA HZBIR IR T i, AN, BT Y& MAFTE,
EMMA A 0] e L5 58 A 28, DR IE S B LA AN B B 1) MMA VIl 2 5 EMMA B AL 1 4
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PE[2170 BhAL 51U & b 3l i 2 oA 2 — Mg L “ el Br + BB R R — R HAE
DSA EhiJa, £ MMA A4l VIR FUIWT. st MMA, SR)5 2218 51k, R E k2
Vel o E SR, IR B SRR IR A K E22]. 1% ARG IT CSDH
WU S A0 T T SR S Atk e — D, M Bl LS A BRI s AR TH PR R LS B g, DLIZHTIK
SR, RTINS PR R B, PR B A B SRR [23], RS REIR RS BT
ARG A A KRS R B s 53—, W R R s, AT e A AR A, e
A f Ak ot A8 5 BT LA 25 gk A ) 0 A R R 5 38 T A 25 Bk PRI ER  TRBCAL A E A FR SR A B [22]
A AR FE LA [ AROU s A r 7] B A 30 K T A BEL DT I e e s SRR AR R R L e S
IR RE[5]. tehl, I 51 RURE R DL AR B ER K S R B L Ak, BE RE A ROk oAk AL R A A
BT, TR R A e Bl L ST B il 50 K 8 W AR A T2 AR P B RS AR R L 5 K P
BUR R AR HBUAL R, o gn B R E 2 1 ai Ak [22].

MMA 72 CSDH I ff i) £ EHE MoRIE, ARrhEsir MMA BE95 A s /b I At AT ] i
IR, WD IFRRE R A BeAt, IR AR SR P 2 R A 5 ) 7 FLOR D) W i b Bl ik, T Ao
DIFRIRTSEm, AL SRR LI IRAR AR R S Befl, atb i, BORFPARI R R, (H2EN
B T ORI RRYT T SRR, B DA 51 S B B AR R, A BT AR DL R G
M2 ThRE kg [22]. JCHOGE M T MBS . B RN E R K HTTR K B [24]. ARTTZAR
BRI SR EMNAH L EKR. 5 EMMA HIFE, TEMRPsikE 77, DSA BEEEN =ik
T HLE A7 MMA, {H S AE B ARSI A7 76 € A7 22 (AT RENE,  CT & (o5 i 24 € At 2 itk

4.2. HERNFFRIEKA RIRPEBKEETA

M B R BA AL B i, B PR R R TP AR ) BB (B AL [25], HAMLAT ATE 34T IF
ALk 73 B8 I 58 G BR LM, 3 BE A R B S A Ik A0 1 R i kb, SR b e 5 51 AR, BUL ST
ARy ERAMRHR26], RHEHTERM. & WL 8 [27]. M2 BT RIEK SN 3)
ik S T AR AT DA R B L, DT R R, 8 e AR L BL R R, IR E SR AR R IR AORE K
A, BTG DY RE K SR AR EAEE 28] S AR AN G FEWME T B, )25 5 A7 i i
HENEK)E, VT kB RE R e, fls—HeE L, R ROV E A, UIJTREARE, B i BOR U S
71, Byt E VB wVE B N T MU e, BB IR B NEHE PR E M X, FE s B, 2
Je E RLURAT RS, 573 FELIRE Lk ] L ) O o /AR B S, AT AL RS T T AR I T Bk, PR AR
Wit EFEa 3, RERE M. MESNRE . EE SR, BEE R, BREEG K29, 5ZM
Bt B2l R e 2 A B I 7 BROR A AE SRRE, M LATRIIN SEBLEL b H AR, H B AT PR/ & T A F B
I L Pl P 3, WDRTE R 0B e s LA IR, (H AT BE TR TR BRI A A 52 LA
DA BEMA PRI i 52 1 1) 23]

FZE BT AT B IR 1 Ik S TR T BLFE 70 AR %% B LS, AT e 38 =) SR IR AR 2 LA B 32 1) 5
RSO P i 748 DX I MR A N, BEL L I i 5 A B M AE A 1, X0 T3 iRy CSDH |38 HVR YT RCR L (Rt 22 1)
BEPR S LA BEAR Mk 2 5 3 B BB o RSB H /A BT, ) DB FL 51 AY K, (Hi
FEPBITFAR . SR IR SRR S KB B AR R, MMA 58 {07 28 B AR St N A7 8 5 57 i 22 (1 7T
REME.

5. EMARMGRE LR
51. TRRERE
EMMA SR FAI6, ELA ML 578 367 LA S T B o S0 R0 AT L R DA  RIRRRA7
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FE WM VAIE[30], R AR BRI b A 58 A PHWT, RAFFE SERRT. BT LA R LR BI[30], Mifis
rh ) ko ZE 2 R e 1 AR B P T it 7T AR A RS BEL BT At o B FL S AR AR IR i FBE 50 ik 2 T A A R Ao
L NBET RIS I Zh KBS AR B A BRI E R, 1M B PR AR =06 T 9 77 R GE, G
SR BRI N AN . I R G R, A AR IR IR R AT B B I S BR AR [31] 7R
— It s [24], BRFLEITRIBCA R IAIT A MR R BRAR G AR KB AN 2.27%. 7.19£2.03 K, #(k
T ARG FLALIN 8.33%.8.18 +£2.32 K J3 — I LK WI[29], M N Bk & RARITHIE K EN 3.1%,
T T B Al N B2 1) 22%. BRI AEDNS T3 BB LIS BR AR, X P A & R U o B8 4 (11 PRI T 38

5.2. RpiERRETTRA

EMMA AR ER i, A28 YA T AR IER E 00 M5 50 ok 8 W R v, oL 5 1 A TR 5 M v 5 ok 25
AREARZSRHI AR HEAAECITTH, EMMA SI458/N, BhL 51 FARBC AR s ks Rz, i
2N T ARIKE I 3 bk B W AR B35 K. EMMA BRI EY 30.6 + 14.5 4pdh, i THEGETAR
[32] o TXF - FARRRAST 5 5 ML 51 AL AIER 5 i 5 v sl Jk s e A 480 1 AR e, IF T H Al BRASHERS
FHEZ T EMMA AN 21T N R, A AT A I T —1%[9].

5.3. ImPRIEREHA

EMMA J&H]F 8 K M eGP CSDH s B 1™ SRR 1 85 (101 TCREREBUAEIR B . i
¥ <5 mm. EFRRSUBENBHE[11]; ToiEE TR eE A [12]. 855051 RARTR S s+ sh k2
WA P T M R A A A v B R (24 T 22 P B T AR IR 5 I ok 28 BT A 3 P SR
& B AL I ) R 27

6. REFEBMERKRE

T REFERAARR . BT AR, AR 2SSO W B0 Z SR (5 7, M ELiX LA
RAKBAREZIAHA, WARE WL ER FIRFERE R, 52 5 —bd; EMMA 8O A1EEST
A LA B RS I R B B AR B AN, B TS, (B BB B LR
TR 22 A s TR 7 2158 B A v (A7 AR S 2 AR eh DL, 5 4 FELINT 5 2 S MR DL ) AR
R LA (1 5 30 5 Sk — 25 R W, IR OB TE 2 b . NREAIRBUERF 7T, IBRFF R 2 rhuls
FREA BN HETF 5 o

BL MMA T AR E A . L3 AL A I b Sk B WA . 2 P 8 T AR I A e 30 ik
BT AR B B BRI AR VERE F I, IR EMRCARE R %, ORI IR T B M T
M E SR FE T ). EMMA BCAREY, [H R 8 2 R R VR R R R IGPRAERR, LA
L fi 51 A IB6 A T o 20 ok B 5 A T A e R T NIRRT . RSB RFIE 2 i . KRR A
HUGHRRBR ST, W% AR AR MRS ST ; B AR B AR R 525 407 MR L AR08 . i
A R T e 15 L S A A BT AL BV TR B s B R TR R 2 5 £ R % 235, i CSDH
(BT AL . KA SEBIIL, A B s SR T AT 1 K A TS -
7. &g

L5 R, A R RIS R AR VR R ML R A . R S RSB AL . DL MMA
S 1) PO MG T CABELUT I P T B, BB PR IS R, COBCA AR SRR Tk S I v 7 2
(ITEZ 7. EMMA. BHFL 3] S IR b i ik g B A . 0 28 P B0 4 i o 3l ok s b R = AR % L
R 5E T, KGR ARIE B Z R T . SERER S LA T AL KSR . B AT
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