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Development of a maternal resuscitation system based on experience with out-of-hospital
maternal cardiac arrest
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Maternal cardiac arrest (CPA) is rare in Japan, with approximately 40 maternal deaths occurring annually.
Effective collaboration among relevant departments is essential for successful resuscitation, emphasizing the
need for established protocols for maternal CPA. We recently encountered a case of CPA during delivery
that resulted in maternal death, despite prompt transfer to our facility. This prompted us to review the
current resuscitation system. The patient, aged 32, with three pregnancies and one delivery, was admitted for
labor induction at 39 weeks and 5 d of gestation. Owing to insufficient contractions, labor augmentation was
initiated. Four hours later, the cervix was dilated to 4 cm, and an artificial membrane rupture was performed.
Two hours later, CPA occurred. Cardiopulmonary resuscitation was initiated, and the patient was transported
to our hospital 25 min after CPA, with an on-duty physician coordinating support. Despite achieving a return
of spontaneous circulation 45 min after CPA and performing an emergency cesarean section 52 min later,
the patient died the next day despite ICU admission and extracorporeal membrane oxygenation support. No
autopsy was performed; however, amniotic fluid embolism was suspected. Reflecting on this event, we have
conducted internal case reviews and are implementing protocols to enhance our response to maternal CPA,
recognizing the critical role of interdepartmental collaboration in achieving favorable outcomes.
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<IMEHR> <m&E> <&Eik=E>
pH 662  wpc 7.99 X103/ L T-Bil 0.4 mg/dL
PCO, 66 mmHe  RBG  382x106/uL  AST 195 U/L
PO2 98 mmHg 11.7 g/dL ALT 72 U/L
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DAA<— 45 pg/mL cl 101 mmol/L
) CPK 95 1U/L
RIXF EEELE <miE> CK-MB 53 1U/L

EXT EEEBUT

CRP 0.22 mg/dL

bERZYT  0.057 ng/mL



20244F BEA NS A OO I B LA 13 1) 2 805 L CR D AL A 72, 24 58 0 I E A R A 1A ) 205

IZPMCD% & - 2B i % Z BT 5 20234E O i A
BHA RT7 4 285 8, IEIR20:8 DL O il A% 5 1k
2B - 72354, CPREAIGED & 4 43#2 s S CPMCD %
BIET 2 2 LR SN TWEY . S0 45w B
X, bl EROMRFNTFRELZELZLDOTHY,
TR OVEICOWTD Y ATF~YTF A v 7L Ea—"Y
kB e, A5 LINICPMCD % i@ 72 FE6IE 7 % Td
D, EBIZ45NV—VERBT2OEIEFEICHEE L% 2
SN b, BHMEDTHETIZIZ105 LA OPMCD A E L
TWhEVIHIIMELH ), LEFHCPAIEFIIZAEFI D 9
5, MEIED 5 PMCDIZ 2272 5 W & BEAR K i B
TIE10£72% (h9efiE 9 43), FERAAEBIHE CTld226
13345 (FF9f#2057) Th o7, SEOIEETH B
THEm Il o 725%, PMCD & V-A ECMO®DJEFE 12D\
TIEELLZBREELINIZOVTET o - AMHIERS
NTWZav, LALV-A ECMO%EATE 5 2 & T
BRIMFERDHI LR OMER L HO/- L) ED H
0 ° SEAEPMCD DN % 85 & & B JE Bl Hes A3 hn L
TWbZ M5 LPMCDEELESELZ ENFIOOND
b Lz,

KRIEB DI ERFCPAD A & L T 24 Bt F o i
WA (B1) CEEORERELRED-Z L, LIEE
EEBRECH LA R LRS- & L) FRERES
Bt 7o FIRIEREIXITERILCOERE L TIL% TH
0, EERHERER I, B - FEZEICDOWTE 3 TH
59, SRR L L CIEEARDS AN ICHAT S S &
BEERRIZTF 7477 M FISxEFI&EI L, 28
M ZE AT L CHBEICMAE FE2TSE L, FEil
IECTKIEICEATRETH 50 D 7201213H®E %
FBWLETH Y, BIRNET A2 S Thi s, O
EIERM A 2% K E 3 5 00 ERT 5tk 2
HMUAOKERIMLDICEZ FhE 345 F=RIZ5H SN

57 KEEGUIEIEF 0 E R, DIC, WAL
S, OB KIERE & £ 2 bz, AEEES
NFRBME I ERTE TW AW OEEZHIZIEE -
TV WS, R ERK S KRR E JE T OB

(£2) 07+ 7414527 M FROSOBGARE S
FIKRERIECTTIE L VIR TH - 72,

FIEGI TOREER T H T 2, D720 IZPMCDE T
DOEEMZ WHPIHMETE D70, Y Be T o5 RE I B A A )
xWE L7z EFME S 2 BTV, EFOIRY KD &
b 2RI IR CPADEE % 17V, PMCD % TOH¥
2w I8 T & 22k L7z (£3). 4l aOCPA
TUE Y Bt 2 AR FE 2 12 CPATH Y 5 R o It A BL 24 L[ 28
CPREATW 86 B A BENDOHIE X IT o TW2hS, 4
BIEE Ly — 2B TRENERKEZIT) L L
72o # L CpregnancyDEHLF4 L >T [a—FP | &
V) IEERRCPAD EEE AT S & & L. BN
HEOEAE, BEBIMOHI KLy ¥ —12H8fE L, HR
M [a—FP ] Ok T -3l z217) . beykss
OB IR BIE L TS O TIIER 2 B3
L7280, SEED S HB~NEEEBOKIEN B - 72 HT
B 5 BEERE St v & — 1 3E#KE 2T, [2— FP
Da—NVETHIEEL, T2PMCD%V-A ECMO

R2 EMEFKZE THER S - FKEGERERTR/R

Zn—-CPI (p mon/ml)  <1.6 Cut off <1.6
STN (U/ml) 14.0 <45.0
C3 (mg/dl) 39.0 807140
C4 (mg/dl) 6.0 11734
C1 (% <25.0 >42.0

R3 ANEGHRERATRDEERCPAKEIDE W

ATEGIEERE OS]
BBt TRE D OB % | CPAS B A b IR BKIC
B BEA3vY CPAR LR |- 21 L 7cF A I
2B ADER CPAENE, ERANNEE Bst s & —
Baa— aA—F7n— a—FP
PMCD#PCPSEB L%  [ERAR - BREH - REAT  ERAR - FEEHN - CPAENET
BB h 1% L TPMCD % =58 BHIZ L IR
a8 = PCPS * PMCD&‘BB%
PCPS D EHEiB ICUAZ#% BN




206 ElE
D EH S FEATER D IOV TIE Y B Tl ER AR
CPAFHLEE, TEEBRZREICHEBI Z & Ik d A2 2 & L
720 EH5DOHETH UEOMBEHMGETIIZM R ED
W CEBNEETH L2 &b, BEETME~HEAT S
CLERERE L, b X It ER, TR
CPARIGO 7u—Fv—1b (K1) 2EKLA. £9
FHOHW, KHOHW, HERD3/357 — 25515 T
Tu—F v — M RlER L7z, BREICITREHEMETZBS
T, FHERARER CHEOZIFANERELE Y TH
HLTWD, IKHRHEF TIEBENIZW S ERiIZCPA
BFEE, NEEL WA, ARLEOARTH Y, MTER
CPADH & LI NEF R FRE R, IEBRZFEH L B ]
DD LBLETH L, FEETOLGAEIL LR
DADBEWIEE % 5 720, ANBEHERI*NICU, ICU

RIS - T - A

fiey Vol.73 No.2

NP VEE L T DRH A E KB L T L7z, 4t
e, Pl NEHRIE 22 SN T EMCPADSES A L 723
&, Pitry—%@ LT [2— NP OLERELIT
9o FHTHIUSHEE AT H 5\ Id B vh R
VBRI DU, RH RS THAUTFEAN I\ B & R HT
SEDWGHINA ) o BEEMICIE, BEer sy —25
[2— FP ] OBFEKZIT) o T DRTFAMEOLENE
AR, R IEEEFMEANRA LPMCD % 7213V-A
ECMOZ% iy AZ b Lize 2OT7U—F v — %
FIZHBETIZEIC2~3 0, YFar—ary2EHEL
HHERCPADY I 2L —3Y a3y &fToTwWab, Fo
PERT<F e, Bty —, FAirE & L CHlfE%
To720 WAZINMTIE, BEZIHEALE, CPAZITWEA
MO FME~BET S F TORMIZIONTH - 720 105

WEENE CPA N
8 [N=| BET
8:30-17:15 8:30-17:15 17:15-8:30
40 - b Jb
5 oE M B WOE M R WOE MR
BB E 28 E = Bl B E
5 B RSB
JL -+ eI JIL v ey JL n-reeyy
DA Bt 57— B> A —
L - b L

28 [J-FPIO-IL

[I-RP J-KP (&IBFR) |

@ ERIERT

@ EMER (BHELD)

® HOT SAARFSFERD

@ fBIREREEAT - IRATHRAY
ME--PCPS #{&(CEZ2

© RFEARIERD

288 [O-RPIO-N

EEEEIRIO0OTI-RPTY]

© ERERD

@ PCPS 1-)l (fBIRZE
- ARETHREL NS- ME)

@ MERIERT (BTAICUXH
[EOEIEE L))

@ FMTEFFHE NS

10 O-RPIO-IL

ESEEI&IO0TI-RPTY)

@ CPA H#F (ICU HB)

@ EREENSBIERD

® PCPS 1-JI (fBIBBE
b ARETHREI NS- ME)

@ RREMRIERT (BRRICU S
BOR]EEMEHD)

© Filiz ® FiliEisH NS
@ INERIEE [1-K PI&RILVES
NICU J-4— ® HEGIE NS LB
® ICU—4— @ BEfE [1—R PIZEV 5 EBEEER
© #EIPENS ® ERWER (BHE) © NEHELD
o @ NRHIEER @ NICUY-4-
FEIBRN © Yk ® 1CUY-5-
e |
g ;Z;;Eﬁ“c“ HE) [I—K PLARILVES
- © HRSIENS
© NICU Y- @ HEHRILED
@ LEELH
3 7EY
iR SEAEIFA

FMEOEMNTERE

FMENEEIHLEET

[ 1

2023.9 EHRTEEEL

LR DEERCPADRN



20244F BEA NS A OO I B LA 13 1) 2 805 L CR D AL A 72, 24 58 0 I E A R A 1A ) 207

UNOPMCDE A Higd 12 [2— FP | TOMR»
7 NEHER & sk (2B bR 2R ER ISR W s 2 & o
DTS TH Do F 7224 TIEBEP OB i H5]
HBAJE LA, BHEE T2 1ML E 2 59 5 7208
MAAEEOHER LB SN D, €L TIFEHY T L
T, AY v 7EENEOBCITERCPALY Bik 35 2
ENTED, 5HBITFMETV-A ECMO% Ejid 5
32 b—v 3 vk E LB R A K & o
72RO FENE S LE L EZ Twhd,

L CIERMRE S 2 EERER L, EFORD K
D EIEERCPAICE T 2B * W 2K TIT-o 72,
PMCD Z COR: % HAY L L, EEHRCPAXIE D
TJu—F v — MafER L7, CPAFAERIZIX, Bt
VF =%l U CHEEEISESR,I [2— FP ] %85
L, KBREDHEBIHEY 2T % BT 2 Az i
2720 TOERENZ X RIS HEE AT DI, FArEA M
sz eSS,

X 73

1) Jeejeebhoy F, Windrim R. Management of cardiac
arrest in pregnancy. Best Pract Res Clin Obstet
Gynaecol 2014; 28: 607-618.

2) HABRAEW#ERE. JRCEAEN A F I 1 2020.
JRCERENA NI A4 F 74 YH. 2020, https://
www.jsog.or.jp/news/pdf/JRC_PublicC_GL2020.pdf

[2024.06.02]

3) HAEmRAM TS, HARERAFIES. #Eiw R
TWAA N T4 v R, Rl bk, 2023
391-396.

4) Einav S, Kaufman N, Sela HY, Weiniger CF.
Maternal cardiac arrest and perimortem caesarean
delivery: evidence or expert-based? Resuscitation
2012; 83: 1191-1200.

5) Goto M, Suzuki K, Maeyama R, Asari Y, Yasunaga H,
Horiguchi H, Fushimi K, Murakami A. Perimortem
cesarean delivery and subsequent emergency
hysterectomy: new strategy for maternal cardiac
arrest. Acute Med Surg 2017; 4: 401-405.

6) IEERIETREGIMEI R S, HARER AES.
R E~DIRTF2022. AL ENOHF2022.
2023, https://www.jaog.or.jp/wp/wp-content/
uploads/2023/01/botai_2022.pdf [2025.02.01]

7 ) Kanayama N, Inori J, Ishibashi-Ueda H, Takeuchi M,

Nakayama M, Kimura S, Matsuda Y, Yoshimatsu [E#&%]
J, Ikeda T. Maternal death analysis from the il
Japanese autopsy registry for recent 16 years: BIRAFERA
apar sy Tesistry , years: T 791-0205 EARILHCR AR 454 Bk ARHE R
significance of amniotic fluid embolism. J Obstet T 1 089-960-5379 FAX : 089-960-5381

Gynaecol Res 2011; 37: 58-63. E-mail : eceip.coco@gmail.com






