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Two pregnant cases of intracranial hemorrhage due to
arteriovenous malformation of high Spetzler-Martin grades

i e o
FAH RIS

IARME s ARART Herx KEF

PER N

WAL REATE IRer TR

Department of Obstetrics and Gynecology, Japanese Red Cross Shizuoka Hospital
Takayuki SUZUKI, Taiko NEMOTO, Takamichi SASAKI, Hajime ARAKI, Masafumi
KUROYANAGI, Tomoya MATSUI, Mizuki KURIHARA, Noriko ODANI, Yoshikazu ICHIKAWA

¥ —

. arteriovenous malformation.

(BEZE)
A &) F Ik &7 2 Arteriovenous malformation
(AVM) (TR ICEAZR N I 2 Z 3 F 5

I ERRTH D0, IR ORE YO T2
Wrah sz &%, £7-. AVM 28 Hif 5 A &

DhroTh, ZORE ERWREMMIZ LV IRIA
FTR I DS R 70 fE ) T, B U 227 % )
AT R IR 2 1300 Z 21T D,

A lE, fER IS AVM fE R A X 72 L
7% grade 4, 5 THVEHHE
INEE & 2 S A, RAFAICIR R LT 2 JERF %
PRER 7o, JEF] 113 36 mk. AERATIC/C RITEHEATE
T AVM % 2 S AU Bl aE STV ey, iR
21 BTN M AR, fEE 37 HEIZHEES
PRI N IBIRAY 7 EUIBRAIT 21T 72 o 7o, FER] 2
1T 31 7%, AEAR 24 W CHPGRH M AR D, AEIR

Spetzler-Martin

31 W T R T IRIRAE OB 247 - 7=,
=t oN WZEN TS S 7z 40 JEF)
WZOWTHRET LTz,

78

intracerebral hemorrhage, pregnancy. stroke

Abstract

Arteriovenous malformation (AVM) is a major
cerebrovascular disease that causes
intracranial hemorrhage during pregnancy and
is often first diagnosed due to rupture during
pregnancy. Even if an AVM is known to be the
cause of bleeding, in cases where curative
treatment is difficult due to the size and
location of the lesion, pregnancy will need to be
continued in spite of the risk of re-bleeding.
We have managed two cases of AVM rupture
during the second trimester of pregnancy. The
lesions were of high Spetzler-Martin grades
(grades 4 and 5); therefore, surgical removal
was deemed difficult in these patients and they
were treated conservatively. The first patient
was a 36-year-old woman who was under
surveillance after being diagnosed with a left

frontal parietal lobe AVM before pregnancy.

Intraventricular hemorrhage was observed



during week 21 of gestation, and delivery was
achieved through caesarean section at 37
weeks, under epidural anesthesia. The second
case was a 31-year-old woman in whom right
putamen hemorrhage was noted during week
24 of gestation. She underwent selective
caesarean section under general anesthesia
during week 31 of gestation. We examined 40
prior cases reported in Japan, along with our

cases.
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magnetic resonance imaging (MRI)!Z C /A Rij§H
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IR D FIAZ L 50% A T, FEHIMMERAE D7
OFEBIZL & 72> T2 (X 1),
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BRIZE O o U 27 53 EF73 5 aaetk 4 i
STV, REERFEICE VAR L, 4F0 9 .,
YBErE M NBHIRE T Sz,

PEFHR K OMdAh RSN Tl im s . e

X 1

SAE HAT MRI
ZERIBAVATELEC nidus 238D 5,

FLAIR {4



ATV, BLEZER (BB, R
BRI, FTES, HEE) & HmAEE 725
B ORI kL, IR MR & 23 N9 2 iR
31 EON EUIRA 2 T L7,
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MJE1E 115 - 100 / 60 - 70mmHg C & ML E 1586
o,
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DB L Te oo Esk a2 L,
KPERsAT A, : Japan Coma Scale (JCS) : 1
Glasgow Coma Scale (GCS): E4V5MS6, Ifi/+
138/79 mmHg, k4 87 [71/4r. SpO2 100 %,
PR PP A BE I AR D o T, BEER HLH
computed tomography (CT) HZIZ CjfAlfM=
Wi (E>4) 207z (K2).
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mo (150 /5 43fE) CTholo, MEROFEIC L
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U T —va VR~ ERE L s, i, 4]
o EATE L, £ EEOMENETFT D b
DO, FEFETEEEREN TRABITO B LA
RBE720D ., BIENDK 7 » ARICH TR &
Iolz, FER 1HFERE LR T, AVM O
HimiE72 <, mRS2 TH-o7,

RIT/ NG BER MR Hox S -k, Hik

VR PR 55 B E R LT ek LN TP HR S KOV
TH =702 MrGEIToTZ, A% 4 HH
[CHRE S, A% 5T HE (BIE 391 2 H) |
KEE 3342g CTiBBL & 72 o7z, VAIZHI B ekl
JEIT7e<, BB, BELRIFTH-oT,

(B2

AVM F, MED D WVITIMFEE RN O BIK & F
JIR 205 Hh [ 0D B A I A PR A AT S IS ARG T D i A
T, WABR (feeding artery). DA
KCH D RFEIEE L7 MmES (nidus) . ¥ H#F
ik (draining vein) 226725, FaAEE W o i
BEOERFICERT2LEXAONTEERN, £
HEFFIRS R S N2 BIZAEC e, M
EBRFEEOAREDL R EI N TV RW 9, Fi



AVM @ 10%IZERSE 2 & 0F 5 9,

—ARICAABEZAL AVM 2% B S8R Tz A& T %
IR 2~38% & Wb D 973, IElRH O AVM
Wi o i U A 27 1% 10.8%. hazard ratio %
7.910 L @i SdL, AEERICE Y AVM O Hif s 1%
ERT 5,

R O AVM B2 X A RHAFE - 3R 28%.

TR CHEIT 14% & @y 0, FAREFICV -
7o Ao 2 FIES D & [/ R AR 2 F
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AVM O 7 L—7F 4 7 TR STV 2 DI
Spetzler-Martin grading TH 5, AVM D KX
S (8em BAF @1 AL, 3~6cm : 2 41, 6ecm LL
e 350D, JE PN OBERER) E I eloquent area

(BEETRW:0 &, HETHD 11 &), B&X
OB HFRIRD S 2 — 2 (RIEMED A 0 AL,
HEFIR~ DT HHFIR2H Y © 1 /7)) DI3EHREMND
AR S AL, EEh o 55z INE L grade 17>
55 £ TICHHET 5, eloquent area | ZIEH) « &
EF. SREE. R, BUR TR, UK.
i1 AN R = A

Spetzler-Martin grading (¥4, AVM D4}
BRI O PR EZ TR T L7OONETH L
25, AVM IGRITIFSVERFAT . i NTaRE, &
(LS BB E OFLAE DRI L 2R FHIE
WndH V., ToOM@EHiEEL LTHHWLR
TWd,

IRRICBE LT, AR AT A BT A 3,
Spetzler-Martin grade 1, 2 (5 EHHIHE AT,
grade 3 [IZAMEHHE IR F 72 1 XM N ZER T O
ARHIEIRZ ZET 2725, grade 4, 5 (ZiiEE
PHER G < . SEHITER O B TIIAR IR N # &
L. REFHIBEELEE LTIV LE LTV, &
7o AR RO fERrED & < L BN S
Y (RFE 3em LLUF) I REN BB 25
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BLTHEWE LTS, FEHIZKE 7 nidus
kL CiE, 28Rl & AL B BRIRIR DAL
DEIRRL BRI EN TR IRIR il 7 5T
W% 10,

BIRTE L S AT AR AVM I TRmBlEE & 70
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Heart Asociation (AHA) O#)E 5 CIIALIRATIC
WIRERSTT 20ERNH D E LTWND, kS
WCIRENPER SNIZEEE, BROU R 7 &R
TEHE CROBBLEE L7256 DR T o R Hifo V
AZITIECTHW SN D LEDRH D 9,

FEG] 1 IXATHRATIC AVM & 2 S =23,
Spetzler-Martin grade 5 T BTG D U X7
RE S RIEAD T2 . RAFAIICROBBIE S LT
W, BEEETIRIET A KT A4 Tl AVM,
6N 72 EOIFE NI AE R 2 D bk
IZBWT, HIRELT LR LTV AN E
L., MEFEHICHIHETOILENHD L LT
W5 10, ZO7H, RGN D EEE T % #
EL, 2 HWHZ & DM 21T > 723, iR
21 JH CEAZEMN I ANFESE L 72,

F7o. JER 2 1IFIERTICEM SN TR 5T,
PEARRIE N T @i E X720 o 7228, IR 24
I THEPREAZRE N LS FIE L 72,

2 Bl HMERRES KL — Vi3 7o, R
FERIRIE THEAR DR R L7272, JRIE D intact
survival 28 A 5% E TR 2kt 35 2
LT ole, BHIMSLREARZED Y 27 1k
V| JEPEE PRy MR DR E TR LT,

AVM (IIMENRIE & 572 0 | TR ATREZRIHZE D>
O TERWVERZREHRE £ THEBIDIER
X DURIAWZARENR H D | AVM & OF TR D
JEFEIIEBRIC DOWTIE— B OS2 0,

ZD7=, 2000 A D 2020 LFEOEFH Y
WOT —HZRX—=2A 0 ThEYR ) TS ERIRET T )
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(BN &2 —T— K& L, RAERH &
B R 2 R 72 AT FR > AVML 2D 38 e
Rt L. BBRG1E 5L 40 B4 53 il B & R
oo AVM ARTEIER OB LY 4 >D 7 v—7
(F 1~4) 1ZnF. 1) B&FERE Y A7RT,
2) FAERFH, 3) ERARSEIR. 4) AVM %%
165, 5) FriHiM. 6) Zrieme] & i FIE. 7)
BADOF#%, 8) HAERDO TR, 9) MEFHD
FErER . 10) WRELEIRFFO HiMm U 2 7 12250
THHZ LI URNB E 2 B 2 g o 72 10381,
KRONFRIZLL T D E B TH D,

D22 WATICAEIRE T L7ER] (£ 1) 34
@FIEY B0l & 72 o T2 Ef] (35 2) 14 3
@AVM RIBSES] (£ 3) 741

FREW . i E TIZ AVM HRIRTAR (AVM 4
IR DT DI SES

@AVM FERIBIER] (3% 4) 14 Fl+ ARG 2 F
No.39 : JEHI 1. No.40 : FER] 2,

TRAFHITAHE. BUOHFIEHREAM . AVM fifHi#%7%
1FD3 & > T fEA]

LEFEERE Y XAIRF

A FET 21~43 5% (PRfE 27 %) 72o7c
(FoiZe U 6 BlABR< ), HIPERBROA ETIIY)
PENT 2051, FRPET THI, FodkZe L 13BI7Z o7,

i EAFRO TS O 3 41T, IEFMET 24 41,

ROE 7R LAY 18 Bl72 o 7=, HEURRITIC AVM & 27
INTW=DIE 4 BITRZENIL 36 6] (90%)
727,

AVM D3 RAAFEIX 1.1~1.4 A/10 T A3 L &
A, 10~30 WAROFEEEOFIEN L 39, &K
PEIZ & o TUTIEIR D W BB @ W CTd 5.

FEARIC X 2 M ML X RIS IS 2y 39 23 JRPE
Iz b 2 Hiv, ARTOMERCTHA LR < Th,
ARIOERTHRAE LRV EWETHZ LIXTE
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AVM D b K& WERRIN 1306174 5
MOBEET, AVM ORE S(HFE A EDOHFZET
HifL Y 2 7 & B & ST 03,
WL ODOIFFETIZ/NE W AVM (<3cm), K
EUWAVM (>5cm) THILO U 27 @< 72 5%
EHE STV D 39,

1F & A EDAVM B ITIEE MEDFEENR 22 < |
MEDFEIR T TIX AVM O H I &[5 < 2 & AT
& 720 36),

AVM 75 DAY, EE) - B oo B A
B Cm T, BERIE 722 & OB IREE LK T
R BT L TG S 2 friiaegEic L v s
SND & LT 13720 37,

BHERE 2 fl 6 Eii LR <
72 < FRIRE LTz,

HEER 0|

2. FENEFRFH

AVM RS FIE LT 2 77 712 Le (K
4, 5), AVM 2 L 2 IEEN M X &
DB THEZ > TV, IR I S %1
ZRFIZ o7z, BBRE & 4TI o o R IE
HoT,
ZERAETH AVM BZUTEIR R HIC £ < | @)
JIRIEB T LA AR 14 191 70> & PERR IS
Iz 93, Z OEMEREIHITDD > TR,
PEYR B ZE N L 2 FE T B I oW T
% DEBELRNRDD,
IEF AR O MLHTIL, AR 12~15 2T T
WP L7 1% (AR A 278 L
36~40 I TITIFAEIRIF L VARME L 72 0 | itk
9 1 M CILEIRRRC R D 39, —J5, TEBR MK
& DA EITATYR 12 B X0 $90 UIGBR ik
B ITAEIR 28~32 1 TR & 72 % 39, AR B O
TR sy BRSNS A EB R IR LR

ZUNT & DR
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Bl &
BFREESEA
X5 AVM 2o

MEDIRZ & 723 10, ZD XS REHOE
K23 R 0> AVM CENRIE DR ZA B 53 5 &
B2 BTN\ 40,

7o, OWEEORIEN 3 F GERET 1 61, &
e 2 W1 1, MRt 2 BERIDAIN 1B B0 |
s B2 S IR I S0 il 7 40 1k A 17 20 70 ORI 3 I 1
AVM EZD Y 2 72705 & bz,

3. FEARSEAR

FOERF ORI & LT, B, Mark, K8 B
AR, RREE 22 1 (HORER 20 61, DUMBCRREL 2

Bl) RO To, AEARE I THRIE L+ &
FEDIVIIERIS 2 Bld o7, RHASEL 2 Bild 5
Hoo1 Blid, 8 TRAE L ERHt R T &)
Wr S e EUIBRA M T & ICis S iz, fh
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VRRECRE LA, TS Tl BEE
P D ATREME & ARBHIC KA L. iR o
& DR~ DWE P LET D %,

=

Eics

4. AVM 5 %44% D16

FHE P ML CIERHA R M S Sy, FEATHR
IRF & AR, ARSI L, EERIC
IR AERR B R L — VB 2 b b,
40 JEFIOEFRIL, RAFHNRIEO A, B Mg
% (MERRZE, M= R L) —) . AVM fiiH,
SRR, LB NI Z & bW 7o £ HIER
Ll JERNZ L - THiA Th o T2,
FEURRIINCHIE L7235 A . 22 ERTNCHIR % #&
TL. AVMIBRZITIBER b -T2 (£ 1),

B H AR R M T o Tz 01k 9 #7572,
i EYIBA & AVEL R & [RIRECAT > 7201 7
2oz, LU & AR & [FIREI2AT 5 5

. EBIB A AT Le i 2, E I

DIEIATONIZDE 6 BT, MAEFfrndEic
ITonlzolx 1 Bl o7z, EmTid, fBHERIR
D RIFIZELRE UM AR I 5f OAMERF IS O 72T Ui
BV EDS ERTAEFHL L, KT
TR MR T2 £ha <, W EYIBR & 1T
Lz E, 77 H—Aa 7 BEWVHEBIIZH D
AR TR A E EICE SR T 2RER D D L
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™1 22ERCIIRRE T L 25

No HEmOBE HmMEES RES SREX S-Mgrade FMREOAVMES BHEPE

1 — Sw 7w SA 2 25 mRS0
2 — 15w 15w AA 3 =)
3 — 15w 18w AA 3 \ex mRS3

SA spontaneous abortion, AA: artificial abortion, mRS: modified Rankin Scale, —: not applicable

]2 BESHCHRER o IER
No WENREIDEE HH B/ 23 R HE ¥ 2 DaEE FHEAER RhIaE AVMEE HREd BT/ RE

4 — 26W + + 1CS:100 B Mgk 25 EmMCS FefuE
5 — 27w REEE EmCS

6 + (Hmm) 32w + - EERERE EmCS BIAVMESE
7 - 34w +  FEEELO1CS:300 BRE EmMCS BHEFET
8 - 36w JCs:100 BREEE Bla—= £ EmCS

9 — 36w RiEE EMCS

10 - 37w + JCS:300 MmEERsE E=0] EmMCS BHERET
11 — 38w GCS:E1V1IM2 MmEERF: EMCS sD

12 - 38w + Jcs:2 EEEE Mmisks= £ EmCS B

13 - 39w JCS:300 TOEERRE Mgk EMCS mRS4
14 - 40w + - REE Mmisks= EmCS

15 - 38w (FEH) + + s EmMCS B

16 - 30w (sriREE2Ed) + GCS:6 HFE-ER¥E DERSE £ VD

17 - 40w (FriEE4E) FMEL + BREEE MmigkE HEUR VD oy

EmCS:emergent cesarean sedion, VD:vaginal delivery, JCS: japan coma scale, GCS:glasgow coma scale, SD: severe disability, mRS: modified Rankin Sale, +:
appliable, —: not applicable

|3 AVMIBSESR

No FHRWOBE HOFEEN =SkEs SEER JEHEER AVMER  SRES AR®.  S-Mgrade BHTFE/FE

18 — 30w 1C5:100 = 30w+3d VD B

19 - 30w 1CS:10 HREE migkE i) 36w cs B

20 - 14w + BRRE = 36w EmCS 1 SAVMLIS DCSTEG

21 — 21w + B = Ew cs 1 JAVMELS DCSERG

22 — ow =42 = 7w cs 2 B

23 — 16w BRE = 40w cs 1 MRS0 fAVMELSDCSENR
24 — 25w BEEE = 40w vD 2 MRS/ EESTE

5-M grade: Spetzler-Martin grade, JCS: japan coma scale, VD: vaginal delivery, EmiCS: emiergent cesarean section, mRS: modified Rankin Scale, +: applicable, —:
not applicable

=4 AVMIERBER

No WEmOBE HOEER @HE EEES #EER Eihmas AVMIERE  SHREE /%R S-Mgrade L

25 - 25w 28w cs 2 mR.S0
26 - 17w + — FiE 2w cs =}

. n 28wiEE
27 — 22w - 29w + — 22w LA —= (=i N) 34w cs
28 — 20w + Ics:2 BFHE 36w cs B
29 — 30w Ics:2 gz 36w cs mRS2
30 + (dmm) 34w + 36w cs EFAVM B
31 - 15w + zmﬁégﬁ_y 7w cs 2
32 - 20w + ICS:300  PHEERRE 15”%?5??;:’ 37w cs ICS:3A
33 - 21w - B&EE \r 37w csS 2 mRS1
34 - 24w + 37w cs =}
35 + (dmm) 11w + 3Bw cs EFAVM B
36 - 20w 1CS:20 gz 38w cs B
37 - 20w 1C5:2 FRE 38w cs mR 54
38 - 20w - 22w — 38w cs B
38+ (BHFEW) 21w + 1CS:1 — — — 37w cs 5 mRS0
40 - 24w + 1Cs:1 K= - - w cs 4 mRS2

5-M grade: Spetzler-Martin grade, 1(5: japan coma scale, C5: cesarean section, mRS: modified Rankin Scale, +: applicable, —: not applicable
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Spetzler-Martin grade 1, 2 TIRIGIRIFE I

HE &CHEr S a . AVM it 2T, iR
Ak S Tune (£ 3),

# 413, AVM ORRIGIGRTON T, k%
e L7ZIEBI Td %, ARIGTRIRPATDILR D>
TZHEMIFLLT O 4 5 Th 2, DAVM Hi HH 73 K
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