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Experimental Studies on Amniotic Fluid Embolism
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Synopsis The circulatory state of the so-called expenmental amniotic fluid embolism (AFE) was studied
in 39 dogs

The repeated infusion of a large quantity of human amniotic fluid had not produced the symptoms of AFE
But the infusion of human meconium-stained amniotic fluid, meconium suspension, its supernatant or boiled
meconium suspension, or canine bile had produced the various typxcal shock symptoms of AFE. In these
cases the shock effects were especially strong in the infusion of meconium suspensmn and the meconium-
stained amniotic fluid.

In these shock symptoms, arterial pressure decreased quickly after the infusion. When sudden death was
fortunately avoided, right ventricular pressure increased and increases in pulmonary arterial pressure and
pulmonary vascular resistance were indicated. ' In most cases cardiac output decreased. Central venous
pressure increased suddenly before death. '

These experiments suggested that the pulmonary vasoconstriction was produced by the chemical factors
in the amniotic fluid and by vasoactive substances released from the embolized lung. It also seemed that
this pulmonary vasoconstriction rather than mechanical obstruction of pulmonary arterioles was probably -
the major cause of the shock symptoms of AFE.

Key words: Amniotic fluid embolism * Shock * Pulmonary vasoconstriction
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FERBE UTFEK Iml/kg AES 1 EHEL
TREREIEY B Ui, & ORECIjEEes
A BB R ok, ZZTC5HEORIEE
nENEE kg 240 0.8, 1, 1.5, 3, 4ml ©Ek% 5
PRI EEIE LTS, &40 3 BRI AR L,

AP 3\ b FEKEANGERTIXETL, 60
S ERERE R LI, B0~ 15580
A ET T @RS SR, RVP I, EA

# ' ' ' 917

0~607 IR T Lick, RAw EH LT
10~ 203 BT X EAREL b R/ Licst, BEA
B2 3~4ml/kg (NO. 4, NO.5) oBgrit, &
A0S BRI EARENY Eic R L, ET-10~20%
BN, bR EFTHEMRIALRE, CO kg
Bz RT3 ERAR BRI, CVP REABICIT
DEOVEFLZRIr2%D, BEEMCAR
FREBBD BRI, FEXkdml/kg %k 5 HBRE

B 0.8~15ml/kg (NO.1~NO. 3) DBA I, HA L% NO. 5 i, RVP IZiEA30SHICHEA

£1 BEBRFEKEABOERDR
() BEAE : KA COSHEAR (m), RVP: AEEREME/RYIE (mmHg), CO: {LdahE (ml/min),
MAP: SE3gBiRE (mmHg), CVP: sul#iRE (cmH-0)

B B oo | 10| 200 | 30 | 40 | 60 | 90 | 120" | 150/ FBR g | 10| 20 | 30 | 40
No.l |#EAZ| 0 | 3 |5 | 7|9 |13]19)| 24 No7 ~|#EARE| 0 | 7.2 18 [25.2/32.4
0.Iml/kg| RVP |48/2|39/1|38/1|36/0|34/0|39/0|44/1|82/5 0.4ml/kg| RVP |36/0|35/0|34/0] 44/2 | 30/3
tk&10kg| CO 55 | 65 | 64 | 64 | 66 | 65 | 59 | 42 th@m9kg | CO 17 | 14|13 {13 | 12
ARSI | MAP | 95 | 55 | 73 | 87 | 93 | 73 | 57 | 15 || 47EERS | MAP | 83 | 33| 95 | 60 | 63
140' Ccvp 4| 4] 51 4] 50 6| 7|2 T CVP 44| 5| 5110
No.2 |#®mAE| 0 | 8.1]13.5/18.9/24.3(35.1|51.3|67.1(83.7||No.8 |BEAZ| 0 | 5
0.3ml/kg | RVP |53/3|50/2|47/2|47/2| 47/1|90/2|95/0 |115/2| 86/3| 0.5ml/kg| RVP |45/2|25/1
thE9%ke |  CO 50 | 63 | 63 | 63 | 67 | 50 | 41 | 63 | 50 || k®El0kg| CO 49 | 56
AEAERERT | MAP | 120 | 142 | 143 | 160 | 167 | 175 | 175 | 182 | 123 || 4: #7650 | MAP | 143 | 80
175 cve | 6 | 6 | 7|7 | 77| 7| 6°]8 15 CvP 8| 10
No.3 FREEAZE | 0 | 8.1]13.5(18.9(24.3 No.9, |[#mAZ| 0| 5| 10
0.3ml/kg | RVP |39/2|40/2|63/3]62/3|90/5 05ml/kg| RVP | 46/3|40/143/4
tkE9kg | CO 43 | 44 | 48 | 45 | 43 | tk&E10kg| CO 32 | 40 | 58
AR | MAP | 95 | 60 | 73 | 92 | 92 | 4AEmsR3 | MAP | 110 | 37 | 30
45 CVP | 5 | 5 | 5 | 6 |10 25' CVP 8110 | 25 |
No.4 | #EAZ| 0 | 3.3] 6.6] 9.9/13.2[19.8 No.10 |#EAZ| 0 |6.3]12.6
0.3ml/kg| RVP |55/3|50/3|55/3|56/3|50/2|53/5 0.7ml/kg| RVP  |31/1|47/1]30/4
thEllkg| CO | 24 | 16 | 20 | 20 | 16 | 24 thE9%kg | CO | 53 | 56 | 47
AR | MAP | 117 | 83 | 83 | 87 | 93 | 58 AR | MAP | 160 | 77 | 62
65' CVP 6| 6| 6| 6| 5115 25 | CVP 5| 7|2 :
No.5 |#EAZE| 0 | 6.8/10.2]13.6| 17 |23.8 No.ll |#mAf| 0| 8| 8| 16 | 16
0.3ml/kg| RVP |43/3|40/2|35/1|43/140/2 | 43/0 Iml/kg | RVP |22/1|40/0|40/2|40/2|30/7
thkE10kg| CO 30 | 27 | 28 | 28| 26 | 23 1k E8kg CO 621 75 | 64 | 38 | 25
rEmsil | MAP | 73 | 38 | 27 | 40 | 60 | 37 AEmsE | MAP | 94 | 80 | 90 | 90 | 20
75 CVP 6| 6| 6 5| 6|13 45' CVP 50 7] 810120
No.6 |#EAZE]| 0 |3.2 No.12 |BEAE| 0
0.4ml/kg| RVP |42/246/0 2ml/kg RVP |40/8
| th#E8kg | CO 25 | 16 thEl1lkg| CO 34
AFFREE | MAP | 108 | 73 EFFREHE | MAP 83
15’ CvP 5 |15 5 CVP 5
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MED T 25 1EL, —BETERIET205HIC

HOLEAL, AP REAE#K—-BETHREEL T
W L, B SR CVP Aasic LA L, E
KoOBERE (1954C1,280mD) X 5 LRET
Lk, cOXdice PEKORBAEEAT
i, TR OLARETRTE L, REDCBIFER > 2 »
7RI FRE L e s oTe,

(2) BRI HFEKEAR

FABETEGE K & 12800 R ICAAE kg 4 9 0.1ml
(141, 0.3ml (44D, 0.4ml(2 %)), 0.5ml(2
#D, 0.7ml (14D, 1ml (140D, 2ml (14D F
25 ~1054 (—#05E) KEEL, Rliex
DERERLUTC,

Ticbhb, AP Z—BET LB« cBEER
BMETFTLCHTETAEWSHERL AL,
RVPZ, EAEN0.1~0.5ml/kg (NO.1~9) o
DEDOFEWIFDET T AEM A LT,
BB L CHEABRIBEINT 5 LR i LR
L, 0.7~2ml/kg (NO.10~12) D%EDHEI
i, EAEE LY EF L, COR, BEABERD
BWE, KT L TC—EDEMAIIE b igdole,
CVP 13, EABREH I L, HXTEICAL

AT AR AL, KREOFTNO. 110

Iml/kg HEABITWE, BEEBERFK 8ml DEER
X 9, RVP B15WHICEARIED 2 U L BF
L, COREALMETER L IcKEIRA S 7
r— 7R L C—RRIEREE L 72 b, AP 3
A5 BEICEARED36.5% F TIETL, 2004
CEE Ui, 3045 HBAE B REK Sml O BEAK
X v, RVP 280mmHg M ki E&, CO IXHIER
BEL7eh, AP 3R~ TFREL, CVP BWIEREA
BIIER FHEA S 5#1cl5em H,O iz b,
1045#121320cm H,O w EH L, 155#IETL
7o, ‘

KBTI, PREFREORE LFKECLVIBE
BREKOBBE»—E CThvicd, CO kii—
EOMEF DI S i b, RVP ioktE EH$
HEAA LD, ERREHGRFK0.4~2ml/kg
—EEALL Y, BENRAEORIER> 2 v 7
FER DI FE LT,

3 PAERER AT

HERESSE T 5

AREOERIEEKR Lo BIER A NERD
WMAEXHET S5 B TiTole, FIEDMKERE
W THEORIARE kg 249 0.3mI( 14D, 0.5ml
(140D, 0.7ml (341D, 1ml (2 #) 321082
UCIEEEL, R2E0ERE AL,

%2 MRERBEREAFOERIE
(&%, BRI LHEHL)

BE o | 5 | 102 |4
No. 1 @Az | 0 | 3| 3| 3| 3
0.3ml/kg RVP | 35/135/135/1]53/3|70/5
E10kg o 95 | 19 | 24 | 95 | 80
AR MAP | 80 | 16 | 26 | 30 | 30
130 CVP 5 | 5 | 6| 7| 9
No. 2 BIEAR | 0 | 4.5 4.5 4.5
0.5ml/kg RVP | 36/1|30/2 | 36/2 | 38/3
thEIkg co 44 |19 | 20 | 20
HEAFRERS MAP | 133 27 | 12 | 25
30° CVP 6 | 5| 5 | 7
No. 3 @EAR | 0 |8.4]8.4
0.7ml/kg RVP | 45/2|56/2 | 25/5
tkE12kg [ 38 | 17 | 20
He IR MAP 125 | 80 | 31
15 CVP 7 [ 10| 21
No. 4 GEAE | 0 | 9595
0.7ml/kg RVP | 24/0 | 42/0 | 80/0
k®135kg | CO 69 | 94 | 123
AT MAP | 112 | 90 | 165
15 CVP 6 | 8 | 12
No.5 BEAE 0 7.7
0.7ml/kg RVP | 37/2 | 36/4
fE11kg co 2 | 17
EZeath MAP | 109 | 35
10 CVP 9 | 15
No. 6 BIEAE 0 8
1ml/kg RVP | 47/3 | 58/2
thESkg co 26 | 10
ez i MAP 143 | 34
15 CVP 6 | 30
No.7 BEAE 0 [10.5
1ml/kg RVP | 39/0 | 21/3
tE105kg | CO 33 | 18
AR MAP | 153 | 50
10 CVP 9 | 8
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K1 MRERBEEAS (No. 4, 0.7ml/ke, 13.5kg §) DOEHEHRE
(RVP: HLEE, CO: LS, AP: BIRE, CVP: LBIRE)

- Before Injection 5'

AP, WTFhdEAS SUACEANMED
20~3B%AETL, EELEVEE, HDWIE—
HEELCTHEWMETLTREE L, RVP i, 2%
¥ a y 2ZRBIEEBH VO TI05 BRSBTS L
BITHAET Liedy, EhblEEFELflcing
NHEHEL, PRIEATED 2 U e ERL
7eBld B 55, REIETFTLTIET LY, CO
%, AP DEF L FHIET L, 165 EEF L 78
TREAREU EC ER Lfb B B0, Fok
BT L7, CVP I, Wy K2 LR/ L7,

NO.4 D 0.7ml/kg HEAB (K1) TiX, AP

BB TRELABE EAL, RVPIXERL, CO
R—RHETHRAECEML, WTFhbl058 R
EfEEL, 128412 RVP, CO kX AP 234
BOIET L, CVP BB L& L CI59HIc3ET
Lz, Z0X 5 CHREFREBREATFIIVTALA
FEDBIER > 2 v 7ERZE L T, 0.5ml/kg i
ABITI304CFET= L, 0.7ml/kg B EEAGIC
i, 159 BRI efIZET L s,

(4) MERBR LEEAR

FAERER LEX SEHORICAE kg2 00.5
ml (16D, Iml (26D F2oITEEALLAELS
ml (140, 3ml (16D F°10~305 B KEE
AU Tl & & e e Lz, ;

AP, WThdEALSSHRCEARMED
20~3BRBAET LIHEEEL, BOGRAETL

A

* . . L Cl
mmHg zz f‘\ /\\'f 't~ I'. rJ b
’ I

T L7, RVP X 1 6lD HiE AR —BFICET
Lcdy, ZOMOBITcikL&CliglL, REET
L7, CO W, HEA 5 H8ic AP DETF L3Ei/ET
LT—HAEEL, #O%EIR L%, CVP I, Wi
RAKRHeE LR L, 22T®), @) BoLtl
R B % L ERBR LB AT R E
BREBBEAFEL VEFREIEVLWSEREL TV
2, i 1 EEAS (NO. 1~3) Ti3210~3104,
S BRBEAL (NO. 4,5) TIEI0~12054EF4 L,

 REEARSSEAEREAEHLTVS, L

2h EBEEAS B WThb > 2 v 2ZEREE
LicZ &b, FBREBOKEEIFERSDOHRTH
ARERERH B LGS & LAVRE hic,

(5) MnEALERREHE BRI AR

ARBECIRINELE R X h AR OB D EEE
R Wer Y 7)) BB EOHEY
7o, INEALEEFAE B & 6 ORI E kg 24
90.5ml (260D, Iml C14), 3ml (24, 4ml
(1FDF>, ETFIEEAL, ZOHEEREEL
7B TT B ECTE5 ~ 159 BRREBEYRBEA
L7,

AP 3, 1EEA S 5BIC—RHNICE ARIED
30~40% IR T LR, REEELLDT, £
NER S ~150 B RBEETOHEAL 2,
45~200 F4EFE Lz, RVP v d EE L,
RENWET Lz, COWRS5 HHBIc AP DET &3t
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C—BFIE T LR EE L, ik ARTELL
Fr ERLEFS o, CVP RETERICA L
HALt, 3) &6B) FHLEIELT, #lzidmi
L 7s WA ERRE 0. 5ml/kg 1 B ABIL305 T
FET-L7cDicst L, InEALER BB BB T 130.5
ml/kg TORBLOHEFEAL TS IFHUED
AFL, BB Y REFOEISBER B

YT VORI N Ty 2 v ZERASEEL,
EGEHRI DB OO EE L DR,

EACHERLHRERBRFTO M) 7> VIERY
BoRIEFECE, ERERBSEEY, HEA V7
BRIE®, 7 4 TV VGESD IR ERBH Y, BREFD
bY S v EBIERER SR, FRERGET
10pg/ml, Zess 8ug/ml, Fich €A v HMRIET
13, HIEREIATR iz, BIERIICT ) e
UCEREMNME S hichote, Efe7 4 7V v if#
T, PREEPERILT.6ug/ml, BEE 0 & 72D,
BWBIEC LD VY PO VRERE LD EE X
bhile, 22T, EREBRSBECRERBED
) 7V DIEENRD B s, ZHEBEEFI
EENBH M) TV VHNDOBEZOEENE L DI
B, VYT VvEBEORIEKERE L LT,
ATV VHBECIAREENEYRLEEZ DR
%,

(6) RDOEHEARE

MEFORTEIAEOREYWED —2LE XD
NTWHDT, 4BEORIMEKEkg MY zhLh
0.8, 1, 2, 4ml D RO ETEA LTz,

APz, WThIEAL~ 2 5LAEARE
D30~50%1ETL, DO 3FITERS HHECE
18 U7 L7, RVP 12 AP 23EE L 7B Cik
WHE T L7, CO X, AP 2AEIE LBl Tik—
BARTHREEL T, ZoBERE L. CVP kw7
hd, K& ER L, NO. 4 © dml/kg A
Bk, RVP 2itE, CO, AP ZABUCETL,
CVP &% L8 LT 3 2#130cm H,O ic#&
L, BERAEEREYE L TEAS SRIZFET
Lz, Lo CRET OIS d ARERLED
VR FO—2Iind EE 2z b,

zZ £
KEORHA, BEEREYEBT D0k

HEmESSE T 5

fEx DRI T TR, flziE, e bFEKED
B, KN, FE, YA EREALT, REOKREL
BRI N TR, ERGAI Y, B0
BE, B TREORE MEBORE HEATHE
KoOBEER X OB, BRECERE, BIHE, B
DAL, EROEE L E DWW RIE 2 5
ATUWBHTD, REEBKBEL T, Sk
BHRNMED R TR,

R D EBRMIMERIEOFFIC L 1T, V&
DEMEY EUBEOEBRIER L RICEET S &,
IR AR ERA L C T HifBied £5 2 &
ML, KREIREGEHE—-BEICTEL, O
BRARE, FLRRBERFALEZRT. ZOMBIIRE
DB —BMT, HIERAEZEOYWENERER &
BB EORYTHERD, AHE DI
BEHENFDORRE & L TiRbh i,

Attwood et al.'®, Halmagyi et al*i%, & h
FEXEZEBLTCRCIEFEAL TS, BEREBREC
BIHEALE R I & Lo, KERTIIRICK
HERDEAERIIITOT LWL, Rice FFEK
BT THETHLERBEALCES, 206 3K
ML ERBIIETEL, ZOREDO TR HBFEKD
BEREC L 5 0RET, BERC X 5 BB,
WA e BIRERL o 2 » 27 BRFE L 7ehy2of, Lo
L b 3EKEREE L CIEERARICEA LRI
IR B % & o#t¥H b HoC, Adamson et al.'?
WIEE L= 7 F ¥z, Spence et al®Oik, £
RO FRRICHOHFHFREZEALLD, WTTh
HAFERRERST, v bEKERCEALTCHA
BRI BRI EE 2 BB,

KIEOHBFTRT, MichRltEmkED s
vl ER EOREEENEIER IS
LR, BIREFI X 0 EXNEE L T plick
FEDOREBENBNC Ll EDD, BEIAED
BHRO—2EELBRTWS,

Attwood et al.®PITRICFEIKPEBEFRER Z D
FEERESE L CREFEREYRD I, KAERCRE
BHRFEKFEARC L O REOBIFER > 2 » 7 FERE
KiE L BT, BENKERECBESEL T3
et TR S e, L LA LICRRER
Yok o BERPEE R L O CAREREZ, Wk
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P DR E T, B DEER ¥ co b

D BB ARBERENE 2 bh b, FEK0ER,
EHHRF R CEET, EBEEE LR S o3,
BHIE, RO BE L, M ByiciEBgs
ELTHERZ, BIMFTE L LT oBEmER
RREZBRE I VREShs &,
ERESLYEL CREELET IO LHEREI L
5,

B RAEIRO. 3ml/kg TEABI TR, 9 2 RS
L, 0.7ml/kg B EEAG TS5 LA
IR L, ZhIiMEE6Okg O iEEE Ti#40m]
DIGERER O RENMA L b, BIER AL
FRIETAHFREEOD D Z ERFREL T35,

PR RRER LIEEAER S, REORKE I
fhigete & 5 MR F oflic, BES O
HFOBEPTRB I, FR LN, ¥R T
ELTHERORASEERYE 2, hAK
BEREIER %A L, DIC F&4: o Trigger ic 75 %
& Ure, M08, BJRIRSE & 7o X F BB RSB
XD FKRPREEORBEEROELDEEEREN
HALTKRERED—RRICISZ ERREL
7o, EeE5HD, BV BAEE T o MRS E R
EESHEER GRS MY 7o v) BAERE
BlELTwa e L, BAEEASBERIE 1
MEBELEE D21 X 5 DIC T, MkERREE
RET SR, 2 OMEFEMYE, Bir =
VEREALY, = vEBEBFROEMEIT L Y
TR BIRLW, F = VLR IE, R
F, MEBBETEELXDILOL, “hb2o
DEN b, BEFROBRASBERNEKEDS 2 »
7 EEROEFFAVICESE L TWB EE 2 bh b2,

KRR TREESMEERIP MBI X D B
KL, MBLERERBREA TR L R
FERBREA L VERDENRD O Lo b, 1k
FHRFIKRERPELYRIELTWBC L, #
HEnt,

e AREOERE T, LiF LMl a%
T 5 &b, Steiner and Lushbaugh®i3,
fEEFOBET Y AEORRYE L LTEELE
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