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Hydroxyethyl starch versus lactated Ringer’s solution preloading to

prevent maternal hypotension during spinal anesthesia for cesarean
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preload 678 6% hydroxyethyl starch (130/0.4) uag
lactated Ringer’s solution
38n13: wilsesasainudiiasaaen wisiungu
finwn 91wm 50 7o 165U 6% hydroxyethyl starch
(130/0.4) 500 w@. TINNU lactated Ringer’s solution
500 A8, URTNENAILAN I 50 T8 163U lactated
Ringer’s solution 1000 wa. molu 10-15 Wl
Aandagridhtesinlagunds Suiinanazanudu
\Baadnilannadudan systolic douni1 oo walusen
WIDRARININNINAIDVINNUTLAT 25 VBIAIANAT
Lﬁa@ﬁugm HUNnNAzUUY Apgar 2ININUALHA
T10fiLadug fn p-value Waundn 0.05 wEAINL-
fAYNIRDG
HaNISEN®: nguAnsuazniuaIuaNdaNaL
\Raneiaua: 58 uaz 70 MNAGL (p= 02) nmen
ephedrine @azlluk Apgar VaiIniIn wfivarms
Boudssr wwnmau aduldenfou luﬁaaaamﬁm"m
UANGINB N RUFIAYNIIRDA
aqil: n13l#Wasu1 6% hydroxyethyl starch
(130/0.4) 500 ¥§. 39N lactated Ringer’s solu-
tion 500 wa. AewnIdasvndrgesinlaFunas
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Abstract:

Background: The incidence of hypotension
during spinal anesthesia for cesarean section is
still high.

Objective: To study the efficacy of 6% hydro-
xyethyl starch (130/0.4) in combination with
lactated Ringer’s solution compared with
lactated Ringer’s solution alone as preloading
fluid to prevent maternal hypotension during
spinal anesthesia for cesarean section.
Methods: Parturients undergoing cesarean
section at term were randomized to receive
either 500 ml. of 6% hydroxyethyl starch (130/0.4)
plus 500 ml. of lactated Ringer’s solution (n=
50), or 1000 ml. of lactated Ringer’s solution
alone (n=50) prior to induction of spinal
anesthesia. Hypotension, as well as Apgar
score and intraoperative maternal complications
were recorded. Hypotension was defined as a
decrease in systolic blood pressure of less than
90 mmHg. or more than a 25% reduction in
systolic blood pressure from baseline. A p value
of less than 0.05 was considered statistical
significance.

Results: The prevalence of hypotension in the
study and control groups were 58% and 70%
respectively (p=0.2). There were no significant
differences in the dose requirement for ephedrine,
neonatal Apgar score, dizziness, shivering, or
nausea and vomiting between the groups.
Conclusion: The study showed no significant
advantages of preloading with 500 ml. of 6%
hydroxyethyl starch (130/0.4) plus 500 ml. of
lactated Ringer’s solution compared with 1000
ml. of lactated Ringer’s solution to prevent ma-
ternal hypotension during spinal anesthesia for
cesarean section.

10

N 1ABIAST UATADE

Key words: cesarean section, hypotension,
preload, spinal anesthesia, 6% hydroxyethyl
starch (130/0.4)

o
YN

fagtumsldvnszivanuianlundgeasassd
fWTUHY09A80A I TAA LTI IUN M FURES
$888Y 80-90"7 LWNANANLALIANITUNINTDUINN

o o Iy E o A

m'ﬂ‘mU'ﬁ:qum’mgﬁmmummﬁmmm'ﬂumm@;
MSETIAUNTANNNHTIDINEEA 1% NITbETIe
Frgmiglasnn msaanaimsuazindesdnlaa™
FuNIN135zduanadinaaldszantaiwanin
o ) s ‘ﬁw % 1 %) g; 1 =3 %
MIRITIL NN AWARINAARUAIITINDIUTE RO
ANTIIENINAINTYT WETEAUNNITINLNLINDIZA D
gafvzaunRImeduLlIzanengn 4-6 (T4-Te)
A v A o 5 .
mﬁwa’lmnmamamﬁa@mamﬁmﬁma:gmm
o val dl U = QI/ U
T Inanl&§o130% 9INIIRWIIER NITIE
FURITUHIFNWIBNINBNINT IR AAA T UTINL 8@
WRZAILINAIRRINTHIAA LA A1ITANNAWLEDA
5 o v A a A o o o
annlimaaanaldunlysnaaasBIguRNRINUNT
\i@ fetal bradycardia® niInfitiaudazLnn
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Hypotension & fluid for cesarean section
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f9891mWUIMIlA 6% hydroxyethyl starch
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8170 bupivacaine %3a ephedrine dn11g fetal
distress HTa¥uFInTUNIIRAD1T 1T ToIUN
lusunas (1w coagulopathy, hypovolemia) i
WAMBNAINNIY 2 winwes ideal body weight
(IBW=height-105) LLa:mmgaﬁaﬂﬂdw 145 oy,
ﬁ'uﬁﬂ‘*ﬁa;ﬁlagLﬁﬁiau"“J%'mLﬁmﬁ'umq wwin uas
FIUFY WINASIVBINTAIATIH NTARDALAZLITI
Fo193U0IN T aIRReA TozaRlTHGaLa:
nalinzivenuian deuldsnszivanuana:
1ANUAKLADA TWIT WAT oxygen saturation
(SpO) laglfia3asinanuauifoauuudaluda
(PHILIPS M~1026B, IntelliVue MP40, USA)
%L“ﬁ"]‘i’melﬁ'ﬂau 0.3 Molar sodium citrate 30 48.
Aaulienszinanuidnadeion 10 wfl

ﬂéjwﬁﬂm 50 118 165U 6% hydroxyethyl
starch (130/0.4) 500 ¥8. @N@28 lactated
Ringer’s solution 500 ¥a. 11w preloading fluid
mjumuqu 50 718 193U lactated Ringer’s
solution 1,000 ua. 1fu preloading fluid Melu
10-15 wifinawdamadrtasinlodunas K1ln
wouazLAITUT DA aaA NI Ta s luFunas
laglfidurwia 27G. 9@ Quinke-type spinal
needle me%nmﬁaas:quqm:g}ﬂé’u%é’a’szé’uﬁ
L3-4 wia La-5 lasldonan o0.5% hyperbaric
bupivacaine 10 ¥N. W&WNU morphine 0.2 &N,
(lawld morphine @utdudun 10 wn./ua.
USuIns 0.1 ¥a. WRNAUBITY 0.5% hyperbaric
bupivacaine U3u1m4 0.9 WA. laduansazane
morphine AMUNTH 1 WN./NA.) dathTain
ladunds uidarglouennunuuazlnndiu
mwi”'amuaum’]ﬂﬁum\qjmam"lﬂmw?’mﬁﬁw
Usennow 15 a9@1 (left uterine displacement)
wituinenudwieausziwamn 1 wifilu 20

UL %é’qmﬂﬁuﬁuﬁﬂnn 2.5 WNIUATY 30
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wiimn 5 das/wit Tunatuiin SpO, 8819
douflasaniaioringa uazlh lactated Ringer's
solution \JugmINITWINAIGA NAFBLTEALMIM
#18MIATIMUY pinprick N0 2 wifl lu 20 w1fl
WIN UATMAFALNA 10 W17 IUFTIFUMIHGA
waztufinszaunismgiga

WINANAULAEA systolic Waundn 90 ww.
Usan ®I0UNITRANITAIANUAKLREA systolic
VINNIIAIBLYNNUT0LRT 25 VBIAINAKLAAG
Nug azlimssnlaslden ephedrine 6 wn.
nevaaaiianmussligilddianuandandoen
ag’aunszﬁ'&mmﬁmﬁa@né’u;jmazﬂﬂa FTWNIMT
a3 lactated Ringer’s solution Tudarisif
AT nsn‘immé’ulﬁa@ﬁwﬁagLLﬁ”l,@T%‘umi%'ﬂm
¢80 ephedrine Muad 30 wn. azRasanlien
norepinephrine a338z 10 lulasniy mMavsaaidon
f3udy TufindSunmmsinfildszniteinga
ﬂ’%mmtﬁa@ﬁg@L%yszwjmﬁméf@ AZUWL Apgar
pasmInusnaaead 1 waz 5 Wit (Wazuuulay
nuIUANG vﬁ’%awmmagamsus’fﬁ"lximmLﬁmﬁu
msdnmit) ﬁuﬁmamL’%'ummgmmmzﬁamiﬂ
ARDA UaTLSNMEN ephedrine lfszninannga

NAINIINARDA Q’ﬂwa:"l,ﬁmmfﬂ lactated
Ringer’s solution Az synthetic oxytocin
(Syntocinon) 10-20 ##38/1,000 8. Va4 lactated
Ringer’s solution #INuANMATAGL lidazAmInn
1% methylergonovine maleate (Methergin) e
faanuuazHadnsAsfiiedn laun ennnsaauld
81l3uU ﬂﬁﬁ%mmmﬁmiﬁﬂ Aud nMaznunIan

RAINIAG
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midneitaw mwwadagslszanslasls
mwmhwaamﬂwgﬂlummﬁ@mwmé’mﬁamﬁﬂu@ﬁw
ﬁvlﬁ%'umitfﬁ polygelin & lactated Ringer’s
solution ¥hnUSaEaz 34 Uaz 63 awWaaL” lag
fazduamnaudeduiosa 95 uazdIWIIMINATEY
Jazaz 80 mﬁLm’]:ﬁmaaﬁﬁém%’uﬁagaﬁlﬂu
parametric 1795 Student unpaired t-test §1W3U
ﬁa;&aﬁtﬂu nonparametric whadudslidaiiias
(Mudsgmnin) 1435 Chi-square test uaz
Fisher’s exact test é’m%‘u“ﬁa;&aﬁlﬂu nonpara-
metric TRadaulsdaiiiasdainisnszatsuuy
lddnd (dudsi3ed5uam) 1435 Wilcoxon-
Mann-Whitney test lag@n p-value %asnin

0.05 LEAIINHEEIANIRAA

HANIIAN®

ﬁagavﬁugmﬁlﬁmﬁmjﬂw \Tw 28 MwAwiin
FIuE SwMAsITaIMInInTIS MInRea M
anuauidaaaisuazdasnisidusesialanion
mé'@slu%@aﬁu'omsﬁﬁu'aaaamjuleiﬁﬂ'nml,@ﬂ@mﬁ'u
athsfitadmniada (a13efi 1)

FZAUNITIFIFA anumsnfisznisiheda
ﬂ‘%mmﬁa@ﬁgtytﬁﬂ IU1A81 ephedrine, norepine-
phrine, methergin, nmnmﬁummgﬂa}um:ﬁa
nsnasaa afildlunisindanodnlifans
UANANABBLWNARRIANIRAE  BnriuInIaLN
syntocinon luﬂéjuﬁ"lﬁ%'umﬂfﬁ lactated Ringer’s
solution ﬁﬂ%mmmﬂﬂ'jﬂumﬁuﬁvlﬁ%'umiﬁ'} 6%
hydroxylethyl starch (130/0.4) ipadniosds
Lifanunandenisnddn (a13199i 1)

ﬂ@lu‘ﬁvlﬁ‘%"i_l lactated Ringer’s solution 7@
ﬂ'nué’mﬁa@@?wmﬂﬂ'jﬁmjwﬁvl@ﬁ'u 6% hydroxy-
lethyl starch (130/0.4) u@Lifianuuandisadiig
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Hypotension & fluid for cesarean section

InpEAneana (Japar 70 uaIBUa: 58 AN
o o A A . ' oA
819U p=0.2) LNBNINTWMY odds ratio WUINGAT
lé5uasun lactated Ringer’s solution nauaagn
TN T 0917 [ FURAIFIRIUNITHITBIARAA TR
Lﬁmﬁauﬁ@mwﬁmﬁa@@hmﬂﬂd’mf,juﬁvlﬁ 6%
hydroxylethyl starch (130/0.4) g9 0.6 L1 7
FLAUANMNTONUITBUAY 95 PUTIITERING 0.1-1.4

AlafuraIanNamiEen systolic Tungeasnsass
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N9 2 ngu aaasad Al 5 wiflwin Seany
o oA & a & ' W R o
wisahaziAnduluiiarden wdldfaszau
W3 W (UN 1)
“ N <
Araduvasdanmaduwinlalundsnsaradingy
7163u 6% hydroxylethyl starch (130/0.4) fein
A ' ' d'VLqu . N .
W@REFININQUN LAY lactated Ringer’s solution
wd lifiannuuandsaensdivosauniesiia (p=
P
0.08) (3U7 2)

@997 1 ﬁagaﬁugmmaagﬁwﬁaumﬁ@ eunIT madsden USnmamhuazlumendg
nldluszninedae
6% HES (130/0.4) lactated Ringer’s solution
(n = 50) (n = 50) p-value
oy () 32.3 (4.6) 31.8 (3.8) 0.6
wwin (nn.) 70.1 (11.6) 67.8 (8.7) 0.4
NI (TY.) 157.2 (4.9) 157.0 (5.2) 0.8
AuaniRen (Wu.1san) 87.6 (9.4) 85.5 (10.8) 0.4
sammaiduzesiala (asidawndl) 90.6 (14.0) 92.3 (15.6) 0.6
HNAAUA © HAaanLan 10 @ 40 16 : 34 0.2
IZAUMITEIFN 0.8
> Ta 40 (Fapaz 80) 37 (Faunz 74)
< Ta 10 (Sawaz 20) 13 (Fouay 26)

Usinmmainszninainga (¥a.)’ 1130 (430) 1075 (281) 0.4
Wnoufeangids (va.) 511 (213) 460 (154) 0.2
13u1men ephedrine (3n.) 12 (6-42) 12 (6-42) 0.4
1f3unaen norepinephrine (lulasnia) 0 (0-30) 0 (0-10) 0.8
Y3umen syntocinon (giia) 10 (4-22) 11 (8-24) 0.033*
130181 methergin (3n.) o (0-0.4) 0 (0-0.2) 0.8
L’Ja’l(iq?dl,l,@iL%‘mi’m@gﬂﬁ]uﬂ’liﬂﬂaa@] (Aw) 78 (30-210) 90 (20-260) 0.1
szuzaIMIHIan (WA) 65 (35-110) 65 (35-130) 1.0

6% HES (130/0.4) = 6% hydroxylethyl starch (130/0.4)

dayausaslugddnaio (dudosuuanaigiu) wis dina (Rab)

*p < 0.05 “UsunmasinliTin preloading fluid
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Hypotension & fluid for cesarean section

HARANIINUINARAAIINNNTIRRITUY WULN
AZUBK Apgar TaIMINIBWIAN 1 LT 5 VBIN
saanguldfianuuandraiu (13199 2)

wa 6 v a v ' a v a
puAnInlvasnatadssldun adulsd aduu
IMINALUATHE NITUUNITU HUAK LUNIFa9
nguldfianuuandraiu (a199n 3) wazlunises
nauldwugilenfine anaphylaxis

1508

MsAnmIwLI nsldasinteudasn i
Fasunlusundalungeasassidannfunisinras
ﬂaaﬂluﬂ@;uﬁv[ﬁ%'u lactated Ringer’s solution
USunm 1,000 wa. wuqﬁ'@mmimmé’mﬁamﬁw
mﬂﬂdﬂmjmﬁvlﬁ%'umﬂfw colloid T#a 6%
hydroxylethyl starch (130/0.4) 13124 500 ¥a.
3N lactated Ringer’s solution 13314 500 ¥a.
ua ldfiaauandivadeiiveaagnieaia lay
mlUmsliansindeudasmdngasinlagunass
mﬁa&msﬁ%am%’umichﬁamaacﬂLﬂummgm
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FINAR NIV 2INUANNAULADAAN qﬁ'am'mi
é’aﬂdnwuvlﬁgdLﬁaamﬂwamaamm%aﬁuﬁqmi
MUV UULSERNaaluwa@ sympathetic Ml
INTVLIAIVINRDALROAALATHAALADALAI LA
1 =3 a A > > 1 a
190y ma@]msvlmnﬂmaa@ﬂaugmlaimnu
A A o A °
navainagnivealnylunanunaeaifeaduaz
naaaRaauadlng) (aortocaval compression)"®" '
N131189NUNIIZAINABLRBAAIN LA NI 8ITW LT
waneds i nsdarvnliuegnidesldmadudie
LNBRANIINANUVARDALRAATLAZNADALAAALAS -

11,2,7,14

Tngy mM3ldETInInaaaliaaa1nannis

8,9,16,17,32-34

A o o A o A
bt atie nslrenlvnaaalianradaiine

F97%N1722ANNANLRoAA1°° % Tudn  walu
fagdudslifinangruwannisdnmlanduduldin
. . 2K ad ' a 1
M3 preloading fluid 3WD9ATNIENNY AINE
FIFREINITAT 0 INUANIZANNAULR DA A DL

e >

a9 2 madsmdumanlurnzusnasaalagltazuus Apgar va9m3n luansen lasus s

6% hydroxylethyl starch (130/0.4)

lactated Ringer’s

AZUW Apgar (n = 50) solution (n = 50) p-value
A1 Wi 0.4
6 0 2 (Sauaz 4)
7 0 2 (fouay 4)
8 4 (Sownz 8) 5 (Sawaz 10)
9 45 (§azaz 90) 39 (fauay 78)
10 1 (Fouaz 2) 2 (fouay 4)
7 5 wifl 0.1
8 0 1 (Souay 2)
9 2 (fasaz 4) 7 (fauaz 14)
10 48 (Fauaz 96) 42 (Fauaz 84)
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{ v { a J s v ) g/ s Qs Y 1 g; '
M39N 3 m’mm*sn%auﬁmmummaam‘sﬁ@mmmmmmvlmaumﬂu;dmUmaadm;:u

6% hydroxylethyl starch

lactated Ringer’s

ANEUNITNTOU p-value
(130/0.4) (n = 50) solution (n =50)
aauldansou 27 (Fowa: 54) 20 (Fawaz 40) 0.2
Vanfisee 1 (Sapaz 2) 0 0.3
AMITRUNITU 10 (Fawaz 20) 12 (Fawaz 24) 0.6
a1IN1TA% 6 (Sopaz 12) 13 (fouaz 26) 0.1

msfns89 Riley uazamz’® lundensasss
ATUAMUA 40 T8 NuUINIATY 6% hydroxyethyl
starch (200/0.5) 500 ¥&. F9UNU lactated
Ringer’s solution 1,000 @. mg’uﬁaaﬂﬁu
lactated Ringer’s solution 2000 ¥&. NaWAALIT
dhgasinlufunas WUINFULINAAANNAULTEA
a3auss 45 mjuﬁaaaLﬁ@ﬂmwﬁulﬁawﬁ"'\%’aﬂa:
85 WazeiaIn1IUSumaen ephedrine iashmnnaz
mwﬁmﬁawﬁ"wmnnhﬂapLLsnaﬂﬂaﬁﬁmﬁﬂﬁzymd
q0@ LﬁaLﬁJ%ﬂmﬁwﬁumiﬁﬂmﬁwuhqﬁammi
mmﬁmﬁa@@‘iﬂumjumuquwuganhmmﬁaamn
mMIaNUed Riley UWazame’ MABALNAMAIINA
\Fanaiianuduidan systolic @IN1 100 W,
Usan #i8 AARININNINTELAZ 20 VBIANAIINA
\8a@ systolic ﬁugmua:ﬂ’%mmmaﬁwﬁlﬁﬁau
dasrr Tt lyFuna U suandnoin
izwjnﬁmaaﬂ@:uLLa:ﬁﬂ’%mmgan'jwﬁlﬂumi
ﬁﬂmﬁuﬁaLﬁflu"l,ﬂvl,ﬁﬁn@;uﬂ@aaw:ﬁqﬁ?}miiﬁ
anuanAaamanitatnfituidyneaha
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