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A Study on Spinal Anesthesia for Cesarean Section
—With Special Reference to Left Uterus
Displacement Device (LUDD)—

Naoyasu YAMAMOTO
First Department of Obstetrics and Gynecology, School of Medicine, Toho University, Tokyo
(Director : Prof. Kazuo Mowmose)

BE EHEREC X 5 EYMORAOREATH H AWM ME TR, KETEERK (pre-loading),
B R HRIEAGE GGourney tilt position) 38 X O FERAME L DA GbRIC I VEHETE S, L LEME
BREEOEEINE BICRRDOEEIC DN B LT VEEL, Bl CIIBIEER 7 A ZTHRE TORE 2
INTW5, ' :

ABFFECi¥ pre-loading, journey tilt position, ERRB o left uterus displacement, FHED 1009
B h e T, 303F 0 FHIER 1T\, ORMEDTEERENRE, @WK v ~ /v, Apgar score, induction
to delivery time & DBIR, QFFIERI# A BEEIEIRAE, @ Anesthesia & Brain activity Monitor (ABM)
o Capnograph 12 X % 22 CO. & @ prospective 7822, QOMRBNHEOHIER EE2REIL, LT O
o R Y

(1) Left uterus displacement device (LUDD) o Ifi = FRERS IESRIIEEZE CTH DT,

(2) LUDD AL TH, FEL A0 LR ILME FRHEO/ERE 7 b7,

(3) Bl * coOERFEIINENS L FEL T3, Apgar score REALL 7e\v A3, I-D time 2EE T
% &, score XEALL, JEo acidosis Z T 5.

(4) BE~D100%0,# 51334k D hyperoxygenation, hypocapnia, mild acidosis #3435, I-D
time 23T HE, BRIRAIOEEEL, COHIIMYE T, acidosis FBRETHH, WBHICLLEER
s,

(5) F&D PEco, & Paco, & ZHIBI L, RHABhEIRIN, FFHEIEIRILD Pco icHBI D 5 & & v b,
ABM 2 X % PEco, DEFRIE X FYIEEL, B TERATH S,

(6) FREMNHREOHEIEO 1 flo R TH o7,

Synopsis In this study, 303 cases of cesarean section by spinal anesthesia with the application of LUDD
were studied to find the relationships between induction to delivery time (I-D time) and Apgar score (Ap-
S), level of anesthesia and changes in maternal circulation and also to observe changes in feto-maternal acid
base status, feto-maternal CO, metabolism monitored with an Anesthesia & Brain activity Monitor (ABM)
and post anesthesia complications.

Results: 1) The use of LUDD as a prophylactic measure to prevent maternal hypotension was very
effective. 2) The elevation of anesthesia level always involved the risk of maternal hypotension even when
the LUDD was used. 3) A slight drop in blood pressure during the short period before the infant was
delivered did not adversely affect the AP-S, but prolonged I-D time did affect the clinical condition of the
infant and probably promoted acidosis. 4) Administration of 100% O, induced mild maternal acidosis but,
for the short period before delivery, the fetal oxygenation and CO, metabolism were smooth with reduced
acidosis. 5) Since there was a close correlation between maternal PEco, and Paco, and the Pco, of the
maternal blood (MA, MV) and umbilical blood (UA, UV) were also correlated, the continuous monitoring
of PEco, with an ABM was deemed to be very useful in anesthesia for cesarean section. 6) In the 303 cases
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studied, a case of headache was the only post-anesthesia complication.
Key words: Spinal anesthesia » Cesarean section * Left uterus displacement device * Anesthesia & Brain
activity Monitor » Acid base status
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T E YR EME R B i s T A RIMFERE & L B 4 >
T, AT SGERRSY, FERME I —RIZRD > !
NIHETH Y, Bl TR T BRI
FOBIEVI X 2T, BIRD &z BB, BA
R b FERMEDEZMELEA I T
B,

KR CEFEMRAME & L T, Kennedy
(1970)%?, Colon-Morales (1970)'2i1z X >TEZR
Sh, AIFTEKRINS (19759231 L 7 Left
uterus displacement device (LUDD) (K 1) % 1{#
H L, pre-loading, journey tilt position, FEF#
® LUDD i & 5 FERA, X ORE~D100%
BB G DA E I8 TI030 D F TIER 21T\,
Z DR EERER LicoTHRET 5,

X R

19814 1 B X Y 834F12A % ¢ 34ER o F )ik
33260T, FBERR303%1, WAFKE:2461, BEEEA BRI
501C, BRR2391.3%% 5%, ABFFETIE, o0

HUIERR303M A & & L,
MREE %1 FEYBEHEE
A. TEWHDIRE1986)

o

EifEBAL—L

1. RFEFHEOHRE o %
AL LR S ER 0L B Y, AR—TF B T B
7B 7 40 19861 (65.4%), B BE—BR & 7F 17 1056 E " L . ’;JE ;g ig;
(B4.6%) KA L Tz, FEHY &L IXTBEWE, B & & 71 i 17 8.6
WY, BB EFEIRITFTDIZH control ’}g— _— E - % 1(7) 21?
INTIEEF B S &, BEFY) & XM X A S 8 4.0
D AEWMA, BEIICHEY) & ook EEFIA R LR RE R ’ 5.0
(556D C, =D ZHHIERE, HIOIEE L4,
IR O~ T, O (NY 498 class I, B. RAH IR0 . -
ID, GEAIML Y OHMEAIHENTS 5. T B Y
2. wYoOML GE1) ?Jg E 2;‘ % i; ?g?
A, BEHCEIF2BEILOTEIERLIOT L e e £ 10 9.5
THDH, ABRIEAI L LCRHBRRIOFETH E " E%ﬂ u ; 6 g;
BH, Z05BLERREED 2 FlIEEHEECE I B K & 6 3 2.9
HASK A Ik LR ) & 7o b RS EI R 52 & 2 (CEBONY ZEI, 1))
hicd, BERERIFOLD AR AT, 9 8 ¥ ' OB A 2 1.9
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%2 MmMEOZEENK3+% LUDD ojR
(ERF— R F ¢ oo IR FE O REE)

X % &
P LUDD###% (3574) LUDDERR (57
Gl % il %
20mmHg IR 24 5.7 276 91.1
20mmHg Bl E 403 94.3 27 8.9
1 1
*1
x1 Z=22.9 p<0.01
%3 LUDD@EH#E (3036 kT 5MECEE)
— A, TEWERE (984D B. BEFYH Q058D
il % i %
20mmHg LA 184 92.9 92 87.6
20mmHg L) & 14 7.1 13 12 .4
!
*2
*2 Z=1.54

R risk (X, good 24641(81.2%), fair 40
$1(13.2%), poor 1741(5.6%) T v, fair, poor
D% IL, BRICETAEFATHH, BERricix
BRET L& 2 bW HIEFD BHolehy, KPFET
UL Rl control i X h RIHE /R 0 R A T L
7.

3. fTRlEE

(D MO FIE

FRIE UCHTEARE, MHEEAX DR, R
¥ (5 %¥EWe +lactated Ringer #1,000mb), #Hi
3045k ER atropine 0.5mg fiE, FMBEARAX
b flEAGZ GGourney tilt position) % & B, Aor-
tocaval Compression (ACC) #FHlE L%, A=
®e =2 —%EEE QEMLE L, 0.3% percamine
S 1.5ml CHERRIETT (22G BERED, WEMLZE+5
LRI LUDD 2 X b FEXEHCES LI, <
A 7 T100% O, WA X%, MEEV _ALDF = v
7 &L HIfifE, ki, ECG Z BEhEL& L 7.

19834E LIS D FEBI X, Anesthesia & Brain
activity Monitor (ABM : Finland DATEX #
BOMCEEL, REHZ I NLAZEE (penta-
zocine 30mg, diazepam 10mg #iE) & X b #HB)
PRER L7z,

(2) Bk A

IR LUDD %44 L, 23180 o\WTidEE 1

MR BRIABTICIE R & 2 A D 2 » ~ VT T,
ek (UA, UV) & B4Eh#ikim (MA,
MV) % BERHC RRFERAL, B Hic BMS-MK, ¥
S#r2EE (Denmark Radiometer #-%4) € pH,
Po,, Pco,fll5E, base excess (BE) X Siggard-
Andersen ® nomogram X H BEH L7,

AR

1. mMEDOEEZx+% LUDD o%hE (F2)

FERR 2> B R & T o BUEIA I FE O RE(E %,
LUDD JEf# 42761 & 6F 30361 % e 35 &,
20mmHg Ll BT L 7RI FEGEH#EC94.3%
wHR BRI, FREETIES.I%IEA L, FEE
Eabiz,

2. LUDD AT MECES) (K 3)

LUDD Z# /A8 L7 A F198%1 & B #1056 Ift
FETFHEY BT 5 &, ME20mmHg Bl Eo T
X ABETT.1%, BBETI2 AR THEZE X Iaho
7.

3. MAEDCKEB) & KLy ~r (ER4)

BRI <~ T L RAREEE, Th T o
EDMEREBDOEREE Lic, AR CIiIimAE20
mmHg DL ETRE U AREGIA T T Tkl 6%
L, Tl ETix15.8% @i, BFETIX Te LA
T3.4% 1R U T ET23.9% & 7ch, Ldich
BEYZDI.
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4, MEDOEE) & Apgar score (Ap+S)(FE5)

Ap S THZRFERAL L, BEOEESE T
Ap » S DBRE HRIcH, EHDZ L A, Bl
LEAFEBEEYRD ok,

5. Induction to delivery time (I-D time) &
Ap-S (&6)

AFFTX Ap-S 7 ZLTOERFA I-D time 15
73 LA 144815 1 61(0.7%), 155 Lh b Cix546ih
361 (5.6%) B, ZoOMICHEEERED, B

F4 MEEFHBL L
A, TETEIR (1986

Te LIE 7661 Te LLTF 1226
I E TR (38.4%) (61.6%)
i % B %
20mmHg LI 64 84.2 120 98.4
20mmHg L | 12 15.8 2 1.6
b 1
*
B. BRAT I8 Q0541
Te LA E 4661 Te LL'F 5941
MmE TR (43.8%) (56.2%)
%l % #l %
20mmHg LI 35 76.1 57 96.6
20mmHg L) - 11 23.9 2 3.4
1
*2

*¥*1 Z=3.79 p<0.01
*¥2 7Z=3.16 p<0.01

HERESTEL2S

FCIUX I-D time 155 AR D79%I4 Ap + S 7 AL
T 661 (7.6%), 155Lh 23614 6 6 (26.1%)
THEEERRDE,

6. IM¥K A A 55HT

(LD R » A EEERRE (G-ABS)

ABM % U CEIRAYFF 20061 D RFAIE % 76
BRIRREZ &R L, RO MA, MV kX 0" UA,
UV oI 7 2 ZHIE LB L,

ABM Z&ABEF X vz monitor T, a) IFE,
fkfa, b) EMG, ¢) EEG,d) NMT,e) ETco,%
BRFRCST 5. K21FD 1 xR L7, ETco, ik
& © Paco,iz # B8 4 %5 (750torr ETco, 1
Vol% =PEco, 1KPa)?",

KTEZDX 5 BEET CRMED I RIGERRE
I T = v 7 UFEN L 72208 D LI A 5547
BETH5.

AR, FERREROIK 5 A 5 HHE & g3
5 &, BEDI00%BFE 5 X h MA © pH i
IEH %I, Po.l3E{H, Pco,l3E(E, BE (1{EfET
metabolic acidosis DRREIZH b, PEco, (¥ Paco,
WAHBE 5 (K 3).

B0 3 B RE IR R I 45 MT 1B e 1E S AR 45 1 (50451
B I & Hele % &, UV, UA @ pH, Po,
Pco;, BE WTFhit 3 BEEEZIRDORIVA, 7F

#5 IMETH L Apgar score

A, FEF TR A986D

Apgar score Apgar score
I FF R B 8Lk 7TLTF
¢l % B %
20mmHg LIA
1844 181 98 .4 3 1.6 } .l
20mmHg Ll E
146 13 92.9 1 7.1
— %3
B. BB 0261)
Apgar score Apgar score — *4
M FREEE 8 LAt 7T
14 % Bl %
20mmHg LA
904 79 87.8 11 12.2 } .
20mmHg L) |
12% 11 91.7 1 8.3
FEEAE 2 4l MBS (TEARKRRERD 1 fIxHRt
*1 Z=1.41
*2 Z=0.393
*3 Z=3.74 (p<0.01)
x4 Z=0.114
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5 g oI SR
0 E CO-RE
a0 o - (ETco,)
- o Mmoo n
[ i 1 - i
BREH Po.> Pco, pH BE
PECO2 3.1 %=23mmHg MA 347 24 7.384 —9
0. 91 % MV 92 26 7.373 —8.5
T—D 14 M 16 Sec uv 27 30 7.328 -9
U-D 42 Sec UA 12 33 7.340 -7
Ap.Score 9 Weig. 38608
C.T 3 Sec
TSR 7 Sec
Cyanosis +
Cyanosisi§%k H 2 Min

H) 5 511z 3\~ T acidosis 232 R B D E AT
Bz,
218 Po,, Pco,O#BI%R A% &, R4DZ &
< MA: UV, MA: UA @ Po, i3 #HBI L 7o\ 23,
Pco, i ¥ IEDHBEIN B 5. '
(2) MEDKEEE RO G-ABS
RHEMEDEE) & FBIRD G-ABS OHBIY 2 %
BT UV, UA ol » A & HIE L 7223141% 4

BeadcRE L, [B—ABO > bIFE P
20mmHg LI (14961, I1#E—A FECHE TR#E20
mmHg Bl (1460, IFF—B # 0 5 LIl FETREE20
mmHg DL (5961, IVHE—B B T I FE T K20
mmHg U E (96D & L7,

UV, UA 1o\ T pH, Po,, Pco,, BE D& R
Wl L EEREIRS IR TIELSTHOR, 1
FELI - IVE,, IIRFEIN - IVEE, IIFEEIVERED
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I-D time & Apgar score

HERE3T4125

FTEIRHT 20600 » A B FkAg

Apgar score|Apgar score AR # H
I-D time | %) 8 LIk 7TLF Acidbase value TEARRITE B ERES
o] % | & | % n =20 n =20
1550 [144] 143 (093] 1 [ 07 ETcoz = Peco, 25+3.6
15~204 | 38| 37 |97.4| 1 2.6 E'J_J—*l | w2 pH 7.388+0.019* | 7.456%0.029
05| 16| 14 |87.5] 2 |12.5 MA | Po, (mmHg) | 356.6+52.0* | 101.0+7.9
Pco: (mmHg) 2412.8 28+2.7
B. RAFTRA026D BE (mEq/L) | —8.75+1.71* | —3.5+1.41
Apgar score |Apgar score B B B @
LDtime|gi | 8BLE|  TALF L : _
Bl % | B | % Acidbase value J@%’dﬂ;};ﬁgﬂ IE '?’nﬁj%g}%
BHLA79] 73 [92.4] 6 7.6
155}202 w3 T2t 5 Tors pH 7.349+0.039 | 7.381%0.059
: : ~ *¥3 | k4 Uy | Peos (mmHg) | 37.1+9.4 35.66+5.86
20LAE] 5] 4 |80.0] 1 |20.0 Pco, (mmHg) | 32.1+4.8 31.35+6.56
ELENRER 2 6, BAME SIS (TR MRRIRIED) 1 xRt BE (mEq/L) —6.8+1.9 —5.6%2.7
*1 Z=2.18 p<0.05
*2 Z=3.11 p<0.01 pH 7.313?0.049 7.346i0.057
¥3 Z=2.68 p<0.0] UA Po; (mmHg) 15.9+4.8 16.32+5.13
¥4 Z=059 Pco; (mmHg) | 39.6+5.7 39.67+6.42
BE (mEgq/L) ~5.9%2.2 —6.1+2.6
MA ! B4EikMm UV . Easikim *P<0.01
UA : 58 kim
%8 UV, UAck}s&B0oVHE
Acidbase value I# n=149 I#E# n=14 M#H n =59 NE n=9
pH 7.3503%£0.0417 | 7.3377+0.0267 | 7.3284+0.0587 | 7.3363%0.0456
uv Po; (mmHg) 45.85+12.38 43.79+15.34 42.67+12.14 47.51%13.97
Pco; (mmHg) 34.6216.38 33.90+4.41 35.49+6.69 37.89+5.96
BE (mEp/L) —5.63+2.88 —6.85+2.11 —6.81%+2.89 —5.39+1.97
pH 7.3262%£0.0399 | 7.3025+0.0562 | 7.3114+0.0715 | 7.3200%0.0498
UA Po; (mmHg) 28.56+14.18 23.3611.56 26.61%7.88 28.51+5.81
Pco: (mmHg) 42.46%7.55 41.70+3.96 43.42+7.89 45.71+5.80
BE (mEq/L) —3.95+3.17 —5.64%3.09 —4.76%3.55 —3.22+2.35

K3 PEco,: Paco,®#HES n=20 %9 I-Dtime 155 LA £ 2053 LA E o> [k
Eﬁ?ﬁg Acid base value| 1557 LIP3 F#fE n =20| 204 LA - #ff n =16
pH 7.3614+0.0344 7.3549+0.0400
ov Pos 57.78+4.99 46.38+16.69*
301 Pcos 35.01+4.91 36.34+6.20
BE —4.88+2.86 —4.66+3.33
281 pH 7.33310.0289 7.321140.0635
26 . UA Po: 32.10+5.91 26.84+12.09
24 y=0.967x+1.38 Pcoy 42.39%£7.75 44.72+6.01
2 r=0.775 p<0.01 BE —3.65+3.89 —2.50+4.76
*p<0.01
20
18
I , BIEICHBEZXRDIR A, 8 EME D pH,
0 k6 L] 1 T 1 T 1 B
1820 22 24 26 28 30 poeo. mmiig BE e £ % e

(3) I-D time & B4R D G-ABS (389)
I-D time DEEBIED G-ABS 23 % H
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K4 MA:UV, MA: UA ® Pco,D#B n=20

. SXPcoz mmHg
54
52 /
50 7

48 X 7/

46- J

44 -
42 4
40 ¥
38 X,
36 /s
344,
32
30+
28
26 -
24 .

—e MA: UV Pco,
y=1.182x+4.55
* r=0.677 p<0.01

#---x MA : UA Pco,

. y=1.188x+12.45
r=0.641 p<0.01

020 22 24 26 28 30 ya peo, mmiig

Ehw s3T5, AFED 1D time 205 Eo
1661 & 1553 LAPI DEEG 2 & MEAE IR L 722041
EXREE LT, 9 IEFESEOTY L ERERE
TH5H, UA D£&(E, UV @ pH, Pco,, BE @it f
BEMND, UV O Po,fHEix I-D time 155 LAK
204 L E TR ERIEER R LI,

7. BREANER G BHE

K CRFIRO Z L BEROETEE L DR
BIEFIC S ATRERER b BER & M 1T L 7o 2%, R
BABHERI03MIF, R F e LHILIS, Mg
PG OHE, BHR, BErABELZOMERL I LIEE
B s iz,

Z =K

TG O BRI DN A DO IR I IREYRE, RAARTEER,
H AR N DT A 0EERMBETH Y,
BRI ENEAMRIEHENL S N 7o BAFE CUIRE T A
B G-ABS oW BEE I TW5, LasLE
5T 5RTFRIBDCEFETHD, BEA (BEE
BHiE, BEXRSOE, WHEMRIE, RiIRmROREE

gl

2843

LB, BEHICE), BBIEHAI(fetal distress DHE,
B REE, MmoEEEes), BEBFR (tilt
position D, MW O'E L &, BE O, BR
Sk te V), FREEK] (838, epinephrine DA
7 ), FMFEE (-D time, uterine incision to
delivery time 72 &) B ZEF L5, ThETIRD
REUIRERE JER G-ABS 05 XD 5 45, HMETEE
aus, MERE, tilt position FH AR EHETOK
b ieus, RFEHREAEL, Marx and Cosmi
et al.?®, Datta and Brown'®, Shnider?®, Datta
and Ostheimer et al.'®, Fox and Houle!?, James
et al?® Downing et al®7c &35, ThbZx
BIET 5 EWMBE TR D G-ABS IR W23, FRIK
AT R (Ap ¢+ S, crying time, time to sustained
respiration) 2AE <, FE, WKL acidosis ICfH X
2T VWAEERNFTRRRFTH Y, B ERED
HEETIR EH 1929 F I BRCIRBRER Y,
tilt position DA, R CTIXRARA &, epine-
phrine ¥&in, THECIXRIMRE, BREH, KRR
ABE 7 S8 TEROBRECIHET OMEN
BB,

1E B ek B H A= R0k acidotic 7R AE TH A 35 5

AL, © ORI L bE % DB,

KPFZe I o h & RREE AR A M, B TR
Befesn (D MECKEE, BBV~ & OBR,
MEE Ap+S,I-D time & Ap - S, (2) #&EfH G-
ABS, @100%Ea%E# 5, @ PEco,, Paco, & ED
G-ABS, QMuEDZEE) & D G-ABS, @ I-D time
& RD G-ABS, (3) MREMTHE & PFEIC 2T
Sz,

(L mEDCEE)

B O A DK s & LTIER I h % 58
METFRER, BRI oD, BRI ER
TBHZEND, TORIFLDOCTORBIIARTT
TERE, LTI E R L, 19625 R D <%
VR Y ATHEFELOEREFIRY, BRE
supine hypotensive syndrome (SHS) & DB
VIR, DIEEIC X o TR S i, TREIBERIC s
FAIMETEED 2 H = X 51X concealed SHS 12
B HIEEE A RERC X b revealed SHS DIRRE & 7¢
DI X BIEKEINR & DS, T bkl
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BEIR, B-INEBIROEE~ L RBT 5 ACCO
ETDBEZTVENTH S, MilEERE - TE
RALEDOMAEHLRIE, RN TSH0TH
b, FHEAFNCOWTIX, Shnider® OFf3RIE X b F
HIFEE & OB 5 ephedrine 2B & X hT
Wh, AP TRFERMEE LT, LUDD # M
L7cREIZRY S 7,

AROBMETIIE 2D &<, HHEBELIEMS
FABE & HoB B 20 fUE FREA B I © X B EXI D
DB I, ZOHRIFEECH O,
- HBOBEE LMEDCEBNCONTIE, FL4DOZ
& THRERERT 2N T Btz &, FRELTF &R
A, BBEELIEBICMENTFELK, LiciioT
LUDD %M L T SHS, ACC%FfLTd, Wk
By S A pEAC e, ME TR % hitd
5.

(2) &M G-ABS

@ 100%mFEE 5 IcoWT

HEROMRREILEE LT, B BB T
=R 271X 5100% & # 5191920 L venturi
mask IZ X VB REOMEBRALE Y TETHH
HERBH DY, BIFKTHERICHT5HERARE
BT 500 MEE ks, —RICilcks
5P 2 AR BRI & L7ciB S, Paogit
BREBABEDOHS 5L 7Y, 100%MERATII
350~500mmHg & 7%, FTichbbRMAD O, ten-
sion 23350 ~500mmHg T %5 & L 40% R A T
D200mHg & Tk, EHOLBRBRERIFE LV S
W5 ERTes, BEMAATZHRIIBRC RS
MEMEE, BE~x/7 e vBbERENEOL
Ji% 8, Bohr 253, & EHEIMFE S, Cristiansen-
Douglas-Haldane %5 £ 75 £ 12 X b control & #1
T\ BV9D 0 % = & I8 [H homeostasis @
mediator & UC, A L OCREBED AT 2 —1 7
IVIMEEIT B Z X, NELVNC L oOTHEX
NTW5, IR T TEEII00%MEBRA L I8
7854, Saling IRBHERIIKEOEAERL,
faIR O, M acidosis T 5 & U
\», Newman, Wulf, Hon, Lumley (X34 /2o ABS
WCERE Y Zioo L5 L2, ARBERER Y
Rbhs X5 iseBnE e X 5 BBREEEE

HEREEITEI2E

BE LSOV EWD,

WHIRREIZ B 1) % Rork et al2® #3521 &
i, TR TR RAREES3S.5%, 66.5%, 100% T
F&J2o pH, Po,, Pco,, BE % HIE L, 66.5% D
DR OB, BE 3&ZKE LY, 100%%AT
Bk Pao, 73300mmHg LA Fic7e > T d AR D 4
HIHFE L L3845 L, Marx and Mateo® %
Rtk B % B~<T\ %, Downing et al.!®i%
venturi mask T40%EFE & # 5 L 7= BEFRIER &
6624 5- DRFRAEBN DT, 100% 5% F7e
James et al™ffge L B L, BE/IZEY,
acidosis (X5 <, Z OEFEX [-D time 2 EET %
BEFBRCID, ZHIIBERABEINMEZ &
CXBEHREL T B, $8HED?, Romney,
BT, 8P 3 BRESRME & OBIfRiz o, 30
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