E—

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

11OQI )L gy (0 o)Ladh (1€ 3)93 03)3 § (X004 (DY) (,alc asliling

Pl 35 U E bt il (o g o 331 dunsllio
o 313w 30 (BRI (w3 JLS 4 S0l 9o Ol gt

TS lodl 3T oo ! Gilae Lo 5 ¢  hundeo S g | Sloudss 31 340

Olnl (S pole olSails ((2)p ST Jgm ) & pa> (i Lo (D5t slobn] )
R paass ¥

WAYINNE o d g )b VATV /YA : S3b go,b AYAY/Ve VY sedl yo & ,U
oS>

bt 8 gy alS s a8 6l el S e 4 siilsS Slnle 5l Slallie 5| (gl 2By Ao
=5 Semlinoges Ol i ;o (05 S-S Sluls pmf)y a5l aislin jgtaie 4y aallae ol adlosls las |y e o 0
ol JLes il 59 5 4 5lsS Sy lyie 4y L il ol S e ot Uy 0 ool iy 3 s o

ICEATVIEHIEL 3 R S
PRE SRRV L PR T S SIS W =S ISP USRS SN LN | I S I P, RPN gNVSSE SN | P D [ L P PR B3 SR PN
= sllan md Lo VID) g sl el S g 500 Lo g e hoo Vo o) ol o (d (gl Vo o) LY L S0 wlwbe
S o e PH B Lo 5 055 jlid a o 51 Sewlusged sl yialyl 00,5 cdl o |, ey (w0 5l J=31, (p,54LS
B ua)g\s‘ )| )Lu S y9—0 )‘d_ln 9 L)?)L““a | BN Sg—2>9 °5)j A jO uLuoLu»)}o.Cb 4-..]5‘ Lsuéjjo)‘w‘ BL UBLCU Zl—bwb
ad3low 09,5 50 BT 0w Ly 5 B o a5 PH B 1o (o lo e glas (P=+/+ * A).dg— ;08 7 bl 3l oS5 joud 05,5
PH 5 55T 0 e o Ll il 95 )td ol 5l (6 8t p abgllis 8751 15 550 )bl il S g 000 L (oo alo 105 S a2

3yl adellis 5L (S9las 15 50 S a5

057 5Ld (2130 (s o Il S Ll T oS 9 00 5 g 0lS” (S0 59

JBL.\} O a 5)‘.) JLO..J‘ JSL\? 9 =_bo 90 0d—cS — s doddio
st 9590 ol S Sl le By ol emlae el g s i 59 ke Ll (oS o

0.5 lad cél 5V ggd g oS oo w02l (698 cmac Sy ST g Sl g9,
S ) Sl ee Gleys pae Ojg 50 95 Lid e Caros plas 355 o o3l g1 o5 ol 5l 45 Lol

B9 55 ((02) 2551 gy D782 s Lo (OB i Gl (05 (Snen Sgaace 1] ghamno okiams o5
Masood.mohsemi@gmail.com :_jues|



https://jap.iums.ac.ir/article-1-5095-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

Wi YV 5l i oSholo oy e sl SO Shel> els
e 4555 o L ol Lo 050 YL (95 L8 allw (90
0 Ls pgw dale w60 s o (o ST
@l 5l oS 5y a sl Y0l s 0053
g yo gl YOO 5l j=eS a8 ond aisld  Slgaego, S
B aalllas 5l gl o)l o 51 YL Sbeo S'oks
55,5 0l |, aalllas [S5g s ol il IS ataS s
48,5 asslllas 4 999 5l 3 5l pFas eS8 5l enls,

Lo
S99 b 99 e ;2 sl e BT 4 99,9 51 ey
8 o sSTodl 92 Jlid) ot il 9w a3 S
A S B lpo g o9 b g and plosl (8 Al
15 o A e BT 00 o 5 s glnS sl 5l oslil Ly
SESY i, 5 il Jla el Ll S 095 4
Ol Jlo g G e Ve o) SLESY ;S g o S8
i VI0) ol sl S0 Ly 5 il lea Vo)
3310 (b (el (o 5l JB ) (p kS e il 4
ey 4 0dls Crdg 50 (LY (o as S Sl 0 )
L ool 5 po— sl 5o YO o)l Quincke (55 Ly
S VY Egmame ;0 0d planl (6,08 eniy 5 25l
G AigSie s gL o0 e Id )L 35 g5
Ak ools JI8 ety 4 sale> Gy jo Aol ey ol
o Sl Sley dealsd o b8 oy il g G55 sl
4iiBs 9 o ¢ Jol a3 Ve p3 AiBS ) 8 oud e
(r Do asdy glm 48300 ;0 5 pgo 4B 00 (gl
iy Sy bt Sla s Sy by gl 0 ol
i 535 Lt )0 AV Sl G AealS il (b))
Oly—e a0 oo Vo0l S (95 A8 L
&3)ls—e iy W a8 S L o e S LA e
S el e sl oS ke 8 5 a5 Gyl
Gl Soly s 5 oy 8l IS e i eslel (55
549y Gl Joe (e 5L 050 Dlmle s 0
Sholyes BT 9 B ot g5 pH as awla V-Y-F

11OQI gy o 2)Ladl (1€ 8)93 ¢33 § (D04 (AB0}) () asliling

oz il 38l Paab acsls Jlss an |y oljes BT ials
Ol aiile (plag)lo L g (So5d slahs) o By e S-S
il 5 L8 o8l 5] Sl (sl ks L
Elsil basgs Wi oo (550 P ponm il O 05 oo
3 6 Sions 1y iy S 59 ploxi] Slnslo Caliee
51 Slale il Vi i SalS ol 65 0 (b
0> G A 5l (g i S p0 9 S0l as
Sloyd amle sl st &89 (mlnlo )ls S92 g (6 it
03,5 sloyl pol wilgs oo abgllin S 030l .l LS 90
i b gl 5 45 dmosp ol Slalllas jl 5,
Rl S WIS b g b s, sl
Ll o e omlply ol 1) B pe JSl ralS
2 Poe b e 2Rl Gl el ek 4y
10,5 4S5 badgllins 5

g dloos (Bb 9> B0, 50 S Yok Dae gl aSgleS
Pod G555 b g 9908 Jolone S 3550 oo
i (§9) = 2 S WSS ol 5l S
=5 Hs¥9e (339 J=ds 4 g bl Sl S 9,000 3550 50
30 5glsS aredgs Ol S Slalllas 1 (S Vil selo
s TMPales S )5Sy g lsd el 5 aals
D9 Aol don Slalllas o 0l 5 )50

a8l 5l YL Eed o el iy Sloladl g4y
030 el i o ezl o A G g s
Slasle oy dw 3 dolio anlllas oyl 5l Baa 0T
g LS 50, @bl sl oS 008 ol o 55 S5
TS (ot 5 Sl dgen Sl 7/ s IS
Ol 4 5 S w93 PH g 54T 0 i il oo 0l 50

85 33 i p )90 an gl asly

09_'“’&5’0

L ri9,9 olg
Il 03 10, @il A0 5 5o (lly (eI S 0
aslllas a4 0955 slojlre 085 1,8 (sl (i



https://jap.iums.ac.ir/article-1-5095-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

bl on g s 9 LB 0l po als alex 5l o9 S5
Limnly 08l o BT (oS (i 0 51 )3 45 (0giSSlion
B9,° oS el (ogiSSloo (al ot Sob el 4
S9ae sy (i g Ceond 45 090 oo Sl D 5 599
ool ass o el LIl Laay g jlas jo Bl odlae ogs
S om0 b el ey ale L laiion 45 jgas
15 4l s ol YLz 55 (6 Sy el ey
3 oo Yoo e Y0 Ly e osloys agle e ols
oRIF) cdBos (gm0 9 )i S50 Hob 4 Sol el
b s 4z U5 a8 ol il 5850 81 ol g Ao e
Jolse 4 (K Wb o0 AalS (2156 (2 5l e 9
00015 55 (Boe S x5 o (s ador i i
oS S g (93 jlid @y (55 jLid Sl iy e 3
el Y 5l o T Gials L oy e oo Ve |
ot Ohles 5 )l )0 (95 Jlad il og b o aniS 4y
09 b S8l a9 9 add e E) (K (o ]
Sloladl 5 o (675518 Crdg «Sody el )l ay S
b el 4 Sl s a5 SLldl o s s plavl il oSy
clizllale o9 e Jold aas oo 2ol |y 9=
(o) ooz bel>) (Sl Bgalang g o )e sl 1 Las |
> plosl jlam plate Jolgd po 95 )Las 2l
b o8 ooV e 50 polie 1o g0y s oyl sl el
Rl 3390 0 )5 ) s wale az S ecl Lo sl
D0 o Colos

Jsd JB () S abglbins S IV EVO L (—leys ale
2 By gr (Jo cnl Lol g5 s 28l 5 als
s Seeladgen Slss ln po oly 5 g0 355
sladylze (5,5 p (S Sllllas (o5 0)las 092y (el
O3 JLid Sl g als o) laagllinn S 1 (suSlsS
T3 1o 0929 (38155 8,90 ol 4o (g alosls oL

QIS o1 3 1 gl Jedl S g 30 Jolh (59l Jgdme
Bl b Jglowo Gl ol oo < FNT (JoSIg0 0139 b g oo
w85 B esliil )50 Ol (Hloys il sl 2)lse
09,5 1% ()P oS e oy il e 3 o

ail
f‘sbﬁ l_> 9 (.))LAJL»_MJ‘ d‘)_‘>u|) u_.i)l...o u)j_.o a4 Laoals
By, S 9alsS gl Aol 4 a g5 Lo 4l (omo,0)
JlL..us; UH)—‘ )‘ oola_ul L» 09)_? A o W 0 UP
39t dmmmlie gl i8S )18 aglio 90 lgg T Ly el
UB; )‘)J oola_ul Sy90 6[5 )5;.\990 UH)T UP )l—M.AB ol
ol O99= l_u l_> u‘)Lo...l 5o P L) QPpH 5)l§_>—‘ oJ_o.;
SRS P plie s amlie (Siugie o9l L 95 s

Dobazs S b o by e glal Ll e/00

= e ployd 5 oo )lad o Jubd 4l olis
il (g lo smire gl 09,5 A o yo adS o pll
e om ohlow pled )3 Slo Ssb oo (Y Jgu2)
o obem ¥ o g5 JLad bl og glaw ot
5 LRI Jolie jo VYY) 0ih csalin el o
PRNRIPRL PUR IS oI SIS I JOR [N EPUPA £
ol otz 2B b gyl sl S g o 09,5
Slysd g SLSY K, g e JLey 09,5 g0
2 e e B ol izes s Syl 55 Lid e
S aSgllins S slaog 5 a o sl ST oS g o
(Y o )lods Jguz) 09

Ol . CBlad 9929 S w93 PH. o (g)ls (mne gl
AT g oo Cian it 05 S Y j0 0 S T0 sl
L oo 5o Jalods g 4525 (F Jgaz) 955 jlo tne (551l
398 e pes Silee as ol (i (95 jLad cdl ga
S oty e PH s (WA /F i jo AIYE+F) 0 aiso
o9 b Sl i3 Uy (VY[ FF Llie o V¥ [+ YY)
ol el bl

- .
‘Sf})—;)é—‘— l_u 9 \—Lﬂ.ﬂ ‘SIJONA-;;S bj..\_m.a )l LS"'S)J o.)lj_’,’_,»‘

ON—213)3 § (21508 (830433 03]



https://jap.iums.ac.ir/article-1-5095-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

ol 5 (sl Jsboee b slie 3 Wi o s B
logyls a5l 5 (L8 (om0 5l 93 L83 2l 5
PH o K51 e Lo ol b ams LialS | s 0l aiile STl
o3liiwl 3,90 gle g5 a4 (hayy Sl (St Sy (95
Oleyd ygmo 3 aS sy ol a colys joansl al il
P @l Sl oS g 0 pols (95 Lad el
i it s sk i aes ol JLaji 5 SSY
QS oo Lad> (glaie) (5 ke (90 5L G55 o 1) (e
aiile o)y o Shoe; MSin 5 Lo Jolons o Yoo
S Jolore (n mslie QBN 13 (6 Smten G (smaeedSTo
Slala 4y 5 Al oyl oS o Uiy el s ]

)0 (i 0l anyjo Slalllas plowl iz g it (Sl

syl )b deaseliws 5L awslio o 7 lwl LSl onS g 0ue
g Solibcdd oy s e Lis ader l Ssliusgen
e b Sty sgad Sl i 45 903 o i Lo glnazily
A a0 jlas bl B as s5 pH 5 85T 5 ol
AFiS S ygo 3 3l )35 g3 JLid cblaS ) oo
ol o 53595 2 )lse b Sl (S egB90 4 L yd 5 (395
Ol Bl o)l ol £ (5, o (6,500 asdllas s
bi )0 g bl sl oS g e (RIS oS Sl 03 S 5155
sladsle plw Joboe Jlo)L slails o (8 03 (59

Paiboe gl S
ol Ll S5 m b oy gl oS ol ()it aalllas oy

sob 4 et o Cod ol asailS A il 5 o

09,5 aw 0 Suoliydgod Al Caumdg g (pw ) Jour

P value wlsy Ko, ol Jbo Tobow! Ll g 0 L jiio
/A ARYARE=NAY Y /fEVIY Ya/F£EYN O
<IYA \YZIAEY/A \YVIAEAIY YYAYEY/S o o 495 LS
-IY$ FYIYEYIO FYIVVEAIY FYIYEAINY Sl a5 ,Lid
AN INIAZ==NA INZAEATING INAARE=2ARY% busgino a5 Ll
NG AY/YE /) /\VE -5 A/\V£H/4 B oyl i
09,5 dw 33 (I3ljg Cumdg g (3l y0lo Seliodged (G i Y Jgur
P value s Sy olls Jo S S 3 s (o i
[++¥ VVIYEFENY/OA AIAARE=AR AR ARTAESTA S P y95 ,LLS
[+YY SIF-EV/FA FIVYEV/OF YIS5EOINF Seiwls o5 ,Lis
[++A V- /- OEV/AQ AUYYEADY \ARE=JING Luwgio (y95 Lid
[+-Y \Y/APENYIYY IRTARESARYEVA FIAYEY/TY s 4L yo
/4 A=A} YI¥E-/- Y7 YIVE-/eY S o e PH
-If ANYE- /7 MNAYE- /7 MNAYE-/YY ) aidido )lf.‘j
< IA NFYE-/EQ ANAYE-[S7 AAYE- YD 0O Ao )Lfa]-

11OQ10 gy o o)Ll (1€ 2)93 e3)3 § (,i04A) (iTMBG}) (o)c Aaliind



https://jap.iums.ac.ir/article-1-5095-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

References

1.

10.

Afolabi BB, Lesi FE. Regional versus general
anaesthesia for caesarean section. Cochrane
Database Syst Rev. 2012 17;10:CD004350.

Langeseater E, Dyer RA. Maternal haemodynamic
changes during spinal anaesthesia for caesarean
section. Curr Opin Anaesthesiol. 2011;24(3):242-8.

Gogarten W. Spinal anaesthesia for obstetrics. Best
Pract Res Clin Anaesthesiol. 2003;17(3):377-92.

Preston R, Crosby ET, Kotarba D, Dudas H, Elliott
RD. Maternal positioning affects fetal heart rate
changes after epidural analgesia for labour. Can J
Anaesth. 1993;40(12):1136-41.

Burns SM, Cowan CM, Wilkes RG. Prevention
and management of hypotension during spinal
anaesthesia for elective Caesarean section: a survey
of practice. Anaesthesia. 2001;56(8):794-8.

Morgan PJ, Halpern SH, Tarshis J. The effects of
an increase of central blood volume before spinal
anesthesia for cesarean delivery: a qualitative
systematic review. Anesth Analg. 2001;92(4):997-
1005.

Rout CC, Rocke DA, Levin J, Gouws E, Reddy D.
A reevaluation of the role of crystalloid preload
in the prevention of hypotension associated with
spinal anesthesia for elective cesarean section.
Anesthesiology. 1993;79(2):262-9.

Perel P, Roberts I, Ker K. Colloids versus
crystalloids for fluid resuscitation in critically ill
patients. Cochrane Database Syst Rev. 2013 Feb
28;2:CD000567.

Rout CC, Akoojee SS, Rocke DA, Gouws E. Rapid
administration of crystalloid preload does not
decrease the incidence of hypotension after spinal
anaesthesia for elective caesarean section. Br J
Anaesth. 1992;68(4):394-7.

Jackson R, Reid JA, Thorburn J. Volume preloading

is not essential to prevent spinal-induced

11.

12.

13.

14.

15.

16.

17.

hypotension at caesarean section. Br J Anaesth.
1995;75(3):262-5.

Boldt J, Haisch G, Suttner S, Kumle B, Schellhaass
A. Effects of a new modified, balanced hydroxyethyl
starch preparation (Hextend) on measures of
coagulation. Br J Anaesth. 2002;89(5):722-8.

Dahlgren G, Granath F, Wessel H, Irestedt L.
Prediction of hypotension during spinal anesthesia
for Cesarean section and its relation to the effect of
crystalloid or colloid preload. Int J Obstet Anesth.
2007;16(2):128-34.

Karinen J, Rédsénen J, Alahuhta S, Jouppila R,
Jouppila P. Effect of crystalloid and colloid
preloading on uteroplacental and maternal
haemodynamic stateduring spinal anaesthesia for

caesarean section. Br J Anaesth. 1995;75(5):531-5.
Ngan Kee WD, Khaw KS, Lee BB, Lau TK, Gin T.

A dose-response study of propH ylactic intravenous
epH edrine for the prevention of hypotension during
spinal anesthesia for cesarean delivery. Anesth
Analg. 2000;90(6):1390-5.

Brown DL. Spinal, epidural and caudal anesthesia.
In: Miller RD, editors. Miller’s Anesthesia. 7th
ed. PhiladelpH ia: Churchill Livingstone; 2010.
p-1611-38.

Tamilselvan P, Fernando R, Bray J, Sodhi M,
Columb M. The effects of crystalloid and colloid
preload on cardiac output in the parturient
undergoing planned cesarean delivery under spinal
anesthesia: a randomized trial. Anesth Analg.
2009;109(6):1916-21.

Yokoyama N, Nishikawa K, Saito Y, Saito S,
Goto F. [Comparison of the effects of colloid and
crystalloid solution for volume preloading on
maternalhemodynamics and neonatal outcome in

spinal anesthesia for cesarean section]. Masui.
2004;53(9):1019-24.

ON—213)3 § (21508 (830433 03]


https://jap.iums.ac.ir/article-1-5095-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

18.

19.

20.

21.

22.

11OQI gy o 2)Ladl (1€ 8)93 ¢33 § (D04 (AB0}) () asliling

French GW, White JB, Howell SJ, Popat M.
Comparison of pentastarch and Hartmann’s
solution for volume preloading inspinal anaesthesia
for elective caesarean section. Br J Anaesth.
1999;83(3):475-7.

Dahlgren G, Granath F, Pregner K, Rosblad PG,
Wessel H, Irestedt L. Colloid vs. crystalloid
preloading to prevent maternal hypotension during
spinal anesthesia forelective cesarean section. Acta
Anaesthesiol Scand. 2005;49(8):1200-6.

Nishikawa K, Yokoyama N, Saito S, Goto
F. Comparison of effects of rapid colloid
loading before and after spinal anesthesia on
maternalhemodynamics and neonatal outcomes
in cesarean section. J Clin Monit Comput.
2007;21(2):125-9.

Siddik SM, Aouad MT, Kai GE, Sfeir MM, Baraka
AS. Hydroxyethylstarch 10% is superior to Ringer’s
solution for preloading before spinal anesthesiafor
Cesarean section. Can J Anaesth. 2000;47(7):616-
21.

Sharma SK, Gajraj NM, Sidawi JE. Prevention of

23.

24.

25.

hypotension during spinal anesthesia: a comparison
of intravascular administration of hetastarch
versus lactated Ringer’s solution. Anesth Analg.
1997;84(1):111-4.

Madi-Jebara S, Ghosn A, Sleilaty G, Richa
F, Cherfane A, Haddad F, et al. Prevention of
hypotension after spinal anesthesia for cesarean
section: 6% hydroxyethyl starch130/0.4 (Voluven)
versus lactated Ringer’s solution. J Med Liban.
2008;56(4):203-7.

Bouchnak M, Magouri M, Abassi S, Khemiri
K, Tlili F, Troudi H, et al. [Preloading with HES
130/0.4 versus normal saline solution to prevent
hypotension duringspinal anaesthesia for elective
caesarean section]. Ann Fr Anesth Reanim.
2012;31(6):523-7.

McDonald S, Fernando R, Ashpole K, Columb M.
Maternal cardiac output changes after crystalloid
or colloid coload following spinal anesthesia for
elective cesarean delivery: a randomized controlled
trial. Anesth Analg. 2011;113(4):803-10.



https://jap.iums.ac.ir/article-1-5095-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-05-21 ]

ournal of
A hesthesiology and

o \e
P @M Spring 2014, Vol 4, NO 3 _

Comparing the effect of Hydroxy ethyl starch with crystalloids on
hemodynamic changes following spinal anesthesia in caesarean section
Mahzad Alimian', Masoud Mohseni*!,Reza Safaeian', Mohammad Azad Majedi?
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ABSTRACT

Aim and Background: Although controversial, many studies have shown effectiveness of colloid loading
as a substitute for crystalloids on reducing the incidence of hypotension in spinal anesthesia. This study was
conducted to compare the effects of three intravenous fluid regimens on hemodynamic changes following spinal
anesthesia in cesarean section. The regimens included 6% Hydroxy ethyl starch 130/0.4 (HES) as a colloid and
two crystalloids (lactated ringer’s solution and sodium chloride 0.9%).

Methods and Materials: In a double-blind clinical trial, 90 otherwise healthy parturients candidate for elective
caesarean section, were randomly allocated to receive lactated ringer’s solution (1000 ml), sodium chloride 0.9%
(1000 ml) or HES (7.5 mL/Kg) as preloading before spinal anesthesia. Hemodynamic parameters including blood
pressure and heart rate, umbilical cord blood pH and the neonatal Apgar score were compared among the three
groups.

Findings: There was no difference in the basic hemodynamic measurements among the three groups. The
incidence of hypotension and the required dose of ephedrine were lower in HES group (p=0.008). There was
no significant difference in umbilical cord blood PH or Apgar scores among the intervention groups.
Conclusions: Preloading with HES is more effective than crystalloids in preventing hypotension after spinal

anesthesia without leading to a significant difference in Apgar score and umblical cord blood pH.

Keywords: Caesarian section, Hydroxy ethyl starch, Crystalloid, spinal anesthesia, blood pressure
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