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Abstract

Brain arteriovenous malformation (bAVM) is a condition where there is a direct connection be-
tween cerebral arteries and veins without a capillary network. It usually consists of three parts:
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the supplying artery, the malformed vascular cluster, and the draining vein. Intracranial hemorr-
hage, epileptic seizures, and non-specific headaches are the most common clinical manifestations
of bAVM. The balance between the estimated cumulative lifetime bleeding risk and intervention
risk is the decisive factor in developing treatment plans, and the goal of bAVM intervention is to
completely close the abnormal vascular nest. At present, the main intervention measures include
microsurgery, endovascular embolization therapy, stereotactic radiotherapy, and conservative
treatment. The risks and advantages of each method vary, and can be combined if necessary. This
article will review the progress of bAVM diagnosis and treatment from the perspectives of natural
medical history, clinical diagnosis, and treatment methods.
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1. 518

i 29 55 ik B (brain arteriovenous malformation, bAV M)z —F Al A2 WL Ff v I 5 075, 25 F0 S R EE 1)
AFEGLILANK . WL A SR ER K. &0 EBEREIR R I B SIS, S 1 10 2H 24 A 0 1 1 I
WANIIE, T B4 ML B, 1X 2 B UM A SR 18 AL EURAS = ki S 8Uk Th se 1042 4 [ 1]
I Dk e JE 0 8 S AE AR RAMR R, R BRI EHE I L WO R AR SRR 2 R 45t
i, HAGRRRER . £5E, bAVM BN R LR, (8 BT IR FE 45 J s sl K 76 7 A ks
B FEARRGI (R AATIFEMEEX B VE[2]. 5 — 7T, A4 0E I T LS8 bAVM KRR F
S0, 50 20 5 e TR R o o RS S AT S DAV R FE TG N 5% [3] B A BRAR R AR AT K &, bAVM
IEIT AR UL IGIT FBUS R T E K, CTA. MRA 1 DSA 544 2RI K, 18 & ] bAVM 2
Wik . HAl, bAVM 2 WiFaT SR K il SARREARRT BRI I R
ARy SEARTE B IGTT FIIX 3 R AR 45 A R [4] -

T bAVM FIFREARAE . BEARFRIIRRIZEREL . HARR &S L2 R m, AT mrER
PPN R AR BN, B R LR SR ARIE IE IR TT SRS, AT B AT R d B 1 H Y, BT
REH IR EIER . ASSOE A bAVM K197 52 o IRERIZWT. va97 7 T b, st i bR — 1R 0T
2. bPAVM fFSE

WA E7R, bAVM [RIFEHRAE 5/10 F5~613/10 F[5], {HR/ENBI RS, X—HFHHFEET
1.10/10 J3~1.42/10 J3[6]. i lixX —25 FARAE W] RE R TR 0 R IR AL bAVM 3 IR AR A B, Bl T &
SRR R T B AR RS

Pl A HE LA SR DAV M Bz 5 LI A2 B SR BRRE AR, A AR 28 2 6 5 mT ANt B B e S P P Sk 0
B R AERDR TS S S NE, TEm AR WAL R, bAVM 5] & 1 H ) s
VO RV B R MM TLBE A, R, 20 1A e o HE R T AU 119% 80 T2, i HHAA R TG &
AFRATDARRTE A 40%. S0, X T EA B2 AT AR IT AR ZE DAVM, AT AR B S iR T A
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AR, KA

19%~3%, K52 AE LA A 1 45 A RO HE I RURSE A7 BRRAT: Y I 52 (0 £ 58 i TR L BB [7] . bAVME [ L
RPN R A I LR e PRAR AR s BRI 3R 2, BRI 8 P IR R B AL T RN REIX
ST &

bAVM FRAEIR ELFF I » T o B B 8 2R 353G BB R AN - AR Schramm BT 7T, bAVM
R T ORI LBl A 20%~45%. AN, AT A LS L AUE R BT OL T, bAVM BB H IR
HrArRETE S — D ne].

3. ImFRISHR

bAVM H =ZL R MK, FEMLMmaIk. BRI R, 510Ek. IRK LHIEH Spetzler-Martin 732%
(SM)S B R L T R/ ik 51 7 =0 A B A T Rl 1 D e X HEAT VP43 4 2 [9] - 73 Sy
TR A, RN B TG B2 25[10]. 2010 4E, Lawton ZHEEE IR R 5 N\ AEHS AN 15 121
SRECHEE =AM RGN Spetzler-Martin 43 2% [11], LASE 4P A 120500 B RS ANE ST ROR . v 1 i fR I
IRIT K, RNl T AL 48 3 AORE BRI AE VR IT AN 2 1l 7 B S AT TR ARG A, 2 17 HEA VP Al
BH M PRENL . R E#IEH CTA. MRA. DSA. ZHASRAZRAE T, CT 0 LA R SR ik ik
gt B A v, B R M PR UL, (BRSNS H bAVM, - BT SR A P I
BNIIHTCRENTT. MR P4 AT UE B 578 MRS 5 . MRA IV AR (L HE 30 ik sl (8RN ik i A%) vT
AT 31 W T [ (B 28 10K e 3 oW I 38 9 25 52 ) 308 20 ks mp DA 380 S5 5 110 18 L 3 Jk R 51 e ik 52 - DSA
VERNEWIZRRI “EAriE” BEVEIE I S e 5 3 (R A 28, e L ik i ) 2h BkoRn 51 A ek, fe L
BRHEME, (AR TAEOGME, 2RSS R SEBREEH[12].

LRI PR b SE4fEE F em@ A B, A OO 5 DA A 2 77 SR T A s, [RIB m 4 ik 4 T 1 4
FRJI R BERH 23]

4. J®BITAR
4.1. BRSMIFERIBTT

BN ARIGITIE NIBTT bAVM B & BLIRYT B, LR R B il 5 o S Bt s ik, 75
BELIST S 1R Ak, B85 o) W 2 PRI B Kk AL R AT DD B . E TR VI BRI LA T (7 [ B 3w DA e H ) T
(AL fi 3 T IR 3 R L ) AU [14] . RAAMRHEIRTETRYTT bAVM T THEUS T RIFI8ER, o3
SRR Z BRI H bAVM H o SR, StFIRZERE S P E) bAVM, HTRIEERMFRAERE, £
B LT REEFATE IR, B RAER BT &, il Re 2 SO AR R R I AETE . [R5 1
“C=TI917, BEANEUG RIEAVEDIR, SR B T RE X B T /0 0 S T 2 0 s ™ 2 A
5[15].

N T BT ARBTT RIS AR ARE K AR 2R, R0 5 B AT & FAA ROl . BEAE BRITHOR 1)
AWk ke, 2GIARIRKRITTT, WFIGR TAER LRI X SM IFRAILZ bAVM (I~ 44) R R B R
WANELFEARIGTT, HAWREHRGHERRNA 1%, FFHH bAVM (IV~V 20 REF ARG T7 H AR
THrE, [FRRRE T2 50% [16]. HUt[FER, & SM IFHCARY0 bAVM, BALTIIREX Z E
H, BIHFAR R AR B BRI 4l B ARG TTEH T bAVM B>
e GO R AR A AR B R D Re X AR, UG FH B A e 2 o of sk e o e = A 1 FR B (17

4.2. MEREERT
BEE DM BRI N2 R RS, SRR AR . BAL T B E D REIX 1) bAVM B H K
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B REE

P WA ZEIRTT . BEAESE RIS T, R TRAR A (1) e sl Jok sl K 2 A 2 R, o ot e a5 36
B R A E T IA B AL, KA ZERDRE 78 70 N W7 I P B 70 26 DA D AR AR, AT X
AR AR AL (1 MR BN A3 LRI EH RRAE . 123697 T R TR F AR eI/, BEEARERE
AR T AT, MEERE IR @ B . DURIRIREN X bAVM I RIRR ZER RN PVA (3R L) B kL 4 78
FI)A NBCA (UL IG5 T 1) [18], A& BN B SR RURRE, BURIBOK, ASRESe it FEmRHE e ],
NBCA 5T PVA R A HERAEE L SR, HREA AT XS W s AT R 2, 7 ROE (. FIRF, 44
RHER AR FEAESD 7 R ZERPRLKITE A, Onyx MRHEEHE— Do 7 IS AR ZERY T2, REA M mse i
FER[19]. HHTREWS A B R 28 0T ROR IV BOR EZAAH BN K P E AR TER . APk ZEROR T
S R T P R R SRR . BREEA B AR ZEH R [20] 0 DA EBORZERARE B4 10 B S5 Ol & B %, DU
B e IR R T R

4.3. M{KEEBSAT

Lo SLMRSE A BURNR T JE RO B8 75 2 2~4 4, AT RN T ARIGT 5 IS AR ZEIR T ROYA
FYI A PRGNS, FAR U PRty SRSt I A 00 T b i T8 B Te e, (HEErt e
PR RS ATS SR A7 A 785 0 S8 o R AT G 0 901 0 8 2P 1) A [21] o RIS AR e PR 7 14 S £5%
SEARE A JBUR VR YT BEIE A AR . AL EEIR bAVM B LA B8 N5 TR J5 A 5% B8 W T 1L [
[22]. SZARGE RETT HEARE T HrE W ELE) bAVM &3, fEi8 FIZ 751 2 BT R AT P AG ST 7 50— R 2
T HIPFA o

44. ZEBITTSRMETT

LRERITIRAE DAVM BRI R 2%, B0 5 2UHE CLIE BTG T R (5 DU 5 32 FH 7 Al B
ML LRy 75 2B s PSR il PR T 28 81 5 2 MR L KT 6 om A IR S 1AL I A2 T Dh REIX 22
b, 2580 MARFT VAL JE AT S R A AT BB T ARG /N BUUT SR 7 R s 1, B SR A
A8 FTBURITVE[23]0 IR AT R A RIUN bAVM BUEAEAEA @ fa Sl 3, A i
BEXE R B — RIPERHESER RS IRYT, BAER A A FUE 5 ar Y, (H2 00 T3 75 1 i R
W AR D .

5. BENMAE

£ AP RESCHOA N X bAVM B3, & EE AT e 0 T AT PP LA R R, TR A8 1
T 5 S FORARE F 5 R R AT AL . B BAER S BOR A AT R T ST AR, A
fEET X R 200 bAVM LG TT FBeth WL, AT B IR . H RTHIRT ALK 2 40 R a2
RIFRITITTT, RT bAVM B i Y S S0 K O AR B IBURE VR 7 IRIRIE 7T H RTAE IR A b, R
B BT X i 7Y S R, AR RE VR T IR RUE A R B R A R E T R TS A E A
ITHISRALE . bAVM JEBUIE IR TT MW Fe i b, BE AP BORE KB, B AT i 2 8
PRI Ja BE AR S B AR T E AR RS 2 R R R IRYT, ER T HI T RO
I PRI T B ARAE R/, Je BT FT 3 R AE IG5 T BEAT AH SGHE 78 LICA IR RYA T bAVM Ja BUE S (1T ) 8

SE K
[1] EFARREERFSMERESEE YR E R 4. Ish ik is oG T £ X0 R Re i
[J]. A M AE 2 446, 2019, 29(4): 385-387.

[2] Dalton, A., Dobson, G., Prasad, M. and Mukerji, N. (2018) De Novo Intracerebral Arteriovenous Malformations and a

DOI: 10.12677/acm.2024.1472038 474 I IR = =23t e


https://doi.org/10.12677/acm.2024.1472038

(3]

(4]
(5]

(6]

[7]
(8]
[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

(18]

[19]
[20]
[21]

[22]

[23]

Review of the Theories of Their Formation. British Journal of Neurosurgery, 32, 305-311.
https://doi.org/10.1080/02688697.2018.1478060

Zwanzger, C., Lépez-Rueda, A., Campodoénico, D., Rosati, S., Blasco, J., San Roman, L., et al. (2020) Usefulness of
CT Angiography for Characterizing Cerebral Arteriovenous Malformations Presenting as Hemorrhage: Comparison
with Digital Subtraction Angiography. Radiologia (English Edition), 62, 392-399.
https://doi.org/10.1016/j.rxeng.2020.01.008

Ve, e, wiaT, S5 RN ER KT A A NUH AR Ak R (D], IR IR EE = AL Sk, 2023, 8(4): 183-186.
Berman, M.F., Sciacca, R.R., Pile-Spellman, J., Stapf, C., Connolly, E.S., Mohr, J.P., et al. (2000) The Epidemiology

of Brain Arteriovenous Malformations. Neurosurgery, 47, 389-397.
https://doi.org/10.1097/00006123-200008000-00023

Gabriel, R.A., Kim, H., Sidney, S., McCulloch, C.E., Singh, V., Johnston, S.C., et al. (2010) Ten-Year Detection Rate

of Brain Arteriovenous Malformations in a Large, Multiethnic, Defined Population. Stroke, 41, 21-26.
https://doi.org/10.1161/strokeaha.109.566018

B, EELA, SKESE. MshERkEE 2 R[], O SRR, 2023, 42(5): 414-420.

SREZVE, AVETRE, IR, . R ANMBNER KT A HOEOWE R A DG fE R R [J]. PR A, 2022, 34(1):123-127.
Spetzler, R.F. and Martin, N.A. (1986) A Proposed Grading System for Arteriovenous Malformations. Journal of
Neurosurgery, 65, 476-483. https://doi.org/10.3171/jns.1986.65.4.0476

R, MEE, WAL, & 08 WG ST 030 E K2 97 20 dr (3], IR &SR 4 &, 2023, 20(3):
249-252.

Lawton, M.T., Kim, H., McCulloch, C.E., Mikhak, B. and Young, W.L. (2010) A Supplementary Grading Scale for
Selecting Patients with Brain Arteriovenous Malformations for Surgery. Neurosurgery, 66, 702-713.
https://doi.org/10.1227/01.neu.0000367555.16733.e1

Tranvinh, E., Heit, J.J., Hacein-Bey, L., Provenzale, J. and Wintermark, M. (2017) Contemporary Imaging of Cerebral

Avrteriovenous Malformations. American Journal of Roentgenology, 208, 1320-1330.
https://doi.org/10.2214/ajr.16.17306

PHER. =4k DSA 5:3L# MRI, CT @i&HARIES AVM MEALIEST N M E——F (SRR BUTCE 4 iR))
[J]. HIE seEs U5 4 A, 2021, 27(16): 39.

Morgan, M.K., Davidson, A.S., Assaad, N.N.A. and Stoodley, M.A. (2017) Critical Review of Brain AVM Surgery,
Surgical Results and Natural History in 2017. Acta Neurochirurgica, 159, 1457-1478.
https://doi.org/10.1007/s00701-017-3217-x

Sussman, E.S., Gummidipundi, S.E., Pendharkar, A.V., Church, EW., Ho, A.L., Han, S.S., et al. (2021) Staged Surgical

Resection of Brain Arteriovenous Malformations. World Neurosurgery, 146, €925-e930.
https://doi.org/10.1016/j.wneu.2020.11.036

TR 3 TR SR IS R G TS K2 R 2 AT [D): [ 224018 5], Hrma: i 4R K%, 2023.
Morgan, M.K., Rochford, A.M., Tsahtsarlis, A., Little, N. and Faulder, K.C. (2007) Surgical Risks Associated with the

Management of Grade | and Il Brain Arteriovenous Malformations. Neurosurgery, 61, 424.
https://doi.org/10.1227/01.neu.0000279233.81320.25

Loh, Y. and Duckwiler, G.R. (2010) A Prospective, Multicenter, Randomized Trial of the Onyx Liquid Embolic Sys-
tem and N-Butyl Cyanoacrylate Embolization of Cerebral Arteriovenous Malformations. Journal of Neurosurgery, 113,
733-741. https://doi.org/10.3171/2010.3.jns09370

Chen, C.J., Ding, D, Lee, C.C., et al. (2021) Embolization of Brain Arteriovenous Malformations with Versus without
Onyx Before Stereotactic Radiosurgery. Neurosurgery, 88, 366-374.

TLFdL, 2RO, M. 0 B i K 00 TR R BIL 1R S A AR S8R T IE S RE RE ). BR #4038, 2023, 29(22):
5027-5031.

Morihiro, Y., Kato, S., Imoto, H., et al. (2010) [Cyst Formation after Radiosurgery for Brain Arteriovenous Malforma-
tion Treated with Cystoperitoneal Shunt]. No Shinkei Geka, 38, 751-756. (In Japanese)

Niranjan, A. and Lunsford, L.D. (2012) Stereotactic Radiosurgery Guideline for the Management of Patients with In-
tracranial Arteriovenous Malformations. Progress in Neurological Surgery, 27, 130-140.
https://doi.org/10.1159/000341773

Wang, M., Jiao, Y., Cao, Y., Wang, S. and Zhao, J. (2019) Surgical Management of Complex Brain Arteriovenous
Malformations with Hybrid Operating Technique: Study Protocol of a Prospective Registry and a Pragmatic Clinical
Trial. BMC Neurology, 19, Article No. 75. https://doi.org/10.1186/s12883-019-1289-3

DOI: 10.12677/acm.2024.1472038 475 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1472038
https://doi.org/10.1080/02688697.2018.1478060
https://doi.org/10.1016/j.rxeng.2020.01.008
https://doi.org/10.1097/00006123-200008000-00023
https://doi.org/10.1161/strokeaha.109.566018
https://doi.org/10.3171/jns.1986.65.4.0476
https://doi.org/10.1227/01.neu.0000367555.16733.e1
https://doi.org/10.2214/ajr.16.17306
https://doi.org/10.1007/s00701-017-3217-x
https://doi.org/10.1016/j.wneu.2020.11.036
https://doi.org/10.1227/01.neu.0000279233.81320.25
https://doi.org/10.3171/2010.3.jns09370
https://doi.org/10.1159/000341773
https://doi.org/10.1186/s12883-019-1289-3

	脑动静脉畸形治疗进展
	摘  要
	关键词
	Progress in Diagnosis and Treatment of Brain Arteriovenous Malformations
	Abstract
	Keywords
	1. 引言
	2. bAVM病史
	3. 临床诊断
	4. 治疗方式
	4.1. 显微外科手术治疗
	4.2. 血管内栓塞治疗
	4.3. 立体定向放射治疗
	4.4. 综合治疗与其他治疗

	5. 总结和不足
	参考文献

