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/ Abstract

Introduction: According to the international
recommendation, phenylephrine should be used
routinely and preferably prophylactically via
single-dilution technique, and/or prefilled syring-
es with or without a smart pump for management
of hypotension after spinal anesthesia during
cesarean section. However, there are several
limitations of the use of phenylephrine, equip-
ment and routine administration of this drug is
not popular in Thailand.

Objectives: To compare the incidence of hypo-
tension, bradycardia and the other side effects
after prophylactic phenylephrine administration
between 50 and 100 micrograms (mcg) intra-
venous slow injection after spinal anesthesia in
patients undergoing cesarean section.
Methods: Sixty-two patients undergoing elective
cesarean section during October to December
2021. Coloading with 0.9% NaCl intravenous
during performing spinal anesthesia with 0.5%
hyperbaric bupivacaine 2.2 ml. plus preserva-
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tive-free morphine 0.2 mg. After finishing spinal
anesthesia, the patients were randomized into
two groups. P50 (n=31) and P100 (n=31) groups
which were prophylactic administered by IV slow
injection of phenylephrine 50 and 100 mcg in 10
ml within 30 seconds with opening three ways of
3-way stopcock to imitate the function of a smart
pump, respectively. Hypotension (SBP <10% of
baseline) was rescued with phenylephrine 100
mce and bradycardia was treated with atropine
0.6 mg. The other side effects were recorded.
Results: The incidence of hypotension in P100
group was significantly lower than in P50 group
(P=0.04). There were no statistically significant
differences in bradycardia, arrhythmia, total dose of
phenylephrine, reactive hypertension (SBP >10%
of baseline), maternal nausea and vomiting score
as well as Apgar score between the two groups.
Conclusions: Prophylactic phenylephrine
administration 100 mcg. IV slow injection within
30 seconds with opening three ways of 3-way
stopcock to imitate the function of a smart pump
is effective to lower the incidence of hypotension
than 50 mcg and severe side effects were not
found after spinal anesthesia for cesarean section.
Keywords: bradycardia, cesarean section,
hypotension, prophylactic phenylephrine,
spinal anesthesia

AugiesuUITIRdwUz RN ulainaas
anawvidauiniu Sevar 10 waglinmslfanannnnin
Sovay 20 vosrugiy’ menislienitiaensy
etestunnezanuiuladinsilaglvseidosagld
inesmuaunsliansazarsmamasadendindon
funslenmmadeniludunds fesnsis 25-
50 uAn./Wf Usumuseauauaulaiauasinas
wavoralieniinldmenisdndvasndonsiuil’
g1l Taeniudunzifoud fuguauiagtuain
AMEATIUNITOIMITHAZ BT sUTTInAlneile
12 flunAn w.a. 2562° uadadusuentaTevan

Thai J Anesthesiol 2023; 49(1)



WY9YASIUAUNITVIARARULATOIAIUANNITLA

A1988818N1INADALRDAAUUILTINGIUA dMa
Tiludszmalnesinsdenldondinsaduiiofiuniny
suladin afisreerusiusnle valdnisniiinle
Wiy’ wavinlhidenvesnilanudunse
mﬂﬂ'j’mémﬁmmﬂﬁ%’umﬂﬁaLaw%uw in15@nen
114‘05“mvﬂl‘wa‘mLLf’flsuﬁmw”uﬂﬂiﬁumLmaummm‘um
nslnasay mamwaamLaammuiéﬁmmﬂwm
Afatonsu 100 uAn.MaeadeanIg1e A1ely
30 Swillaedadesednsriaumsliasazans
\ndeunsApy e diginsnieiieldounuunig
ﬁwafmsuaam'%'aamuqumﬂﬁmiazmsnmwaam
Fons wudtanunsadnwamesanudiladindldn
wazannisiinnnziladudlddesoudisuiu
nslie i maonidennviuiogsiitodAgynieain
(Fowaz 1.1 fu 9.7)" wsideluiiveayauSuiaen
HaenSuiivnzanlunstlostunizausulai
i ieldimadindlunisdne wudeatudsliitoya
YosUsunemuiranlunisdndvasndend

PuMfon 15U UNIEANUAULA TR Im&ﬂ,;ﬂﬁ

mmmamﬂaLmuﬁmLLawmmmu‘Iammmuiﬂ ety
miﬂﬂmummﬂiumwaﬂ fie ilai3auiludng
asinaTsALRulafing (musuladinanas
innniviFeniuSesar 10 vesiiugunietioundy
100 fadunsuson) ilawudinazsnsinisiia
gnsiadesdugannisiiefidaeniusewing
USuIau 50 U 100 1AA. WUUABEAALIINADALEDN

anelu 30 3w eelatemnedneneaunigbi

asazangindeuniAee ienihgsranmeliieidou
LuuMshauvsaAsssmIuAINsIRansazaEs
viaoALianm1 3INN155eiUANUIENAILENYINIITeN
Sladumdddunsihdnaoamamiitios

35n1sANW

NIANYITMARDY LUUEN SINT1ENBLGED
WUURAYWIM WTBUWBY 2 ndu 8ns1diu 1:1 Tugdae
62 518 AlFsunisse £IUAMUTANBEIY NI B
uﬂmawaﬂumsmmmﬂaammmmma NNSIA
nn1sieidaensuseninadsuas 50 v 100
UAN. AD NGN P50 Wag P100 MIUARY WUUABES
o mvaeadensniglu 15 way 30 3ud lneda

Ratikorn Anusorntanawat

mamaammmawmﬂwmsa ¥a18LNTeuNIADY
mmmaﬁwmmwamauqumimnmmaqmiaq
muqumﬂwmsazmammaamLaamm Wil
Fiausnsnisianzanuduladion wilawudn
LagdnsMaineInsinadesdug Taeifudeya
NRNATUN5oUIRIINANENTTUNITATETTTUNS
3delunywd Isanegruaidinszereusy Jmin
gNTIUYT (YM025/2564) aangiUeulu Thai Clinical
Trials Registry (TCTR ID:TCTR20211013002) waz
lmummauaaumﬂmﬂaaiuﬂﬂimsuuﬂwsﬂﬂm U
Guauamu,m pa1Au e FuAm .. 2564 AvosHdn
N S Jandnanssays lnod
NaUAAALT Ao ASA physical status | 38 Il 81

> 18 ¥ assiiin wazAssfAsURITUA GRELERA
> 37 dUann) Lﬂﬁu%ﬂ@ﬁ]ﬁ]ﬂ An ANuRuladings
(WaneuuarsEedinsss) Tsnszuulauazmaen
\Hon lsavaenidenaues N1IsunsNgaueEing sy
(snaenfaneaufvua sNAIzai) Nsniauun
Fausluasss Usedanslden monoamine oxidase
inhibitor (MAOI) %38 enfivhlnnsunlndluile
Fraarlifugvindunamasndons uanaing
mLLau&nua%ﬁlumﬂmﬁﬂmﬁwﬁq ADUNITNARDA
Juiindeyariousnsin Ao 01y Yt g fvtinanie
918A334 ASA Saudlunsindnuezlsauses
mﬂWLaaaﬁuaqmﬂmuIaWLLauamwmamwaa
wlannsamadegunsaidldiunismsany
wnsgrududsedmndlaetssungivudinly
neseileu Juiinidunnusuladinuardnsinisiiu
vowhlaiugiu mndutiufindoyaluiowivinlag
ﬁjﬂaylﬁ%umsﬁmm‘%aﬂi’mmm‘laﬁm SRTINTAUVDY
wila pdulniile wiesinsedveendauluden
lasuansavaneindsunisesas 0.9 AreapINeli
asunlunasnidensiues 18 se 20 wieufu
ﬂ1iivﬁ"umm%’ﬁnmaﬁaqﬁﬂ%é’umﬁq JanlA
HUr8uBUnE mewamafmmﬁuwmwmaﬂ
mwaqmlmawaﬂmimﬁum Quincke \wes 27
unsfisERuTeansrgndundsdieted 2, 3 vie
3,4 ‘waqmﬂﬂuaummemeﬂaalmjmmimawaq
LLmImmimmmhawmiﬂmmmmﬂmuwmmu
AN USRaE 0.5 Usui 2.2 Jadans (ua.)
wanpmes iy 0.2 un. anduliduasuouneg
wyuaglnnuenteuUvIaLYUyliviaudes

Thai J Anesthesiol 2023; 49(1)



Prophylactic Phenylephrine Administration between 50 and 100 Micrograms Intravenous Slow Injection
on Hypotension and Bradycardia after Spinal Anesthesia in Patients Undergoing Cesarean Section:

A Randomized, Single-Blind Study

Tunede warlienfl datensuiiiodesiuniiy
anudulafinsiviuil Taonsudsivaodu 2 ngu
LUUENAIDE 1M UUI18AIUNTFUINTYTATY
AN LMD lnaunarsiefileniaazlasuunasis
Tawindleuniu weldanuisaninaziulaindiegis
selaldsudsla fie ngu P50 lasuenildaensu
50 wan. TuusuIns 5 w8, wagngu P100 tasuen
Adaenu 100 uan. TulSuns 10 ua. Luume
daviaenidennniglu 15 uag 30 IUTinuaIsU
Tneidafidnen (3 ways stopcock) Ty 3 ng
(M199IAEITUN N19NA0ATAET LAZNIINADN
\HonnneeUle) s¥ninednen Fosfiansinlva
98NINVINGITALAILLNABLNINABALIAT bilD
wigdrgnasaidendiogsoiilos Taoguagll
nueuedlasueuuula aneulisiiaensy
fthedidnsnaduvenidla < 60 aduiounit 1Widn
AUeeanIINMSANY Tuiinaunulaiingnluldd
8n31N19LAuYeiala sedusandiauluiden vn
117 31N TO Ao ndsandmedngenirludunds
@sariud wazufindaiiosaunisnaasn nadeu
SEUMITITedALoanagedTiundii 1 way 5 nas
Mnanedreniludunduass dlosmndasziu 5
fogamednsuMsHIAn Shwingauaulain
dadunadningn (rnusudalndnanas > Sovas 10
vosAfiug L M30 < 100 fadlunsUsen) deen
Wiaeniu Usunad 100 1N, (ANUTLTW 10 UAN./A8.)
Tivanaendoniinsias 10 ua. wavldsnle
n 2 wiit Fuannandlienass aundinnudy
lafinunAuaznisnaaen Juiinguinisalniie
Anudulading a1z mwmuiawmm (A3
Falnanifinduninnindesay 10 Guaqm‘wu%m)
wazaziiladuiuuuiideddiensne ($nsinis
WWuvawiila < 50 afastound wdeuiu anusuladin
i vde Sasinsiiuvesiale < 45 aweunil) Snwn
amgmlasutinigetezlnstu 0.6 Jaansunng
vaeaidons uarlvianldnn 2 wiflaunindnsins
wureaidlaund Suiinenmseduld endeu ndann
msneaen Wauedendlandu 20 giln luansazany
\ndsung 1000 ua. 1Wd19 n1anasntdenan
Shwensrdauld endeu dmesaminlaansiung
10 un. $hwinnzungnlauiai Fpg eIy
0.2 un.) JufinAsuuu Apgar 7 1 waz 5 uriinds

e Yuiinuaglinisshwinneunsndeudundaiu
Hadwssos forafiatuilumnsnuasysn

AUIMIUIAGIBENANLEAT Two independent
proportions (311 application né Studies) mﬂ“ﬁaﬂﬂa
Ursedlaivun p = 1.0 das1nsiinnnizA
filadins nau P50 (Sowaz 100)%, p, = 0.7 9051
msinnTzauduladind n&u P100 (Saway 70),
Ratio (n/n ) = 8A518IUITNINVUINAIBENNGH
P50 wag ngu P100 (1:1), o = 0.05 uag B = 0.2
Sy vunadeen fie nduay 28 Au liuBndesay 10
sy nquaz 31 Au

%g VPa(1+1)+2_5\/ma+22
n = A

=2q=1-p,g=1-p

+ _
B g=1-p

i1
Il

Wisufisudnsinisiinn1izanuaulaina
Anadnsudn) sladuduazsnsinisiinenis
Fafesdug (adnsses) §e Chi square test 1i3e
Fisher exact test Tuogjfudnumzvastoa fmup
A1 P<0.05 foa1dAnunana19eg19ited1Agy
eadia Sinsevteyalngld lusunsu SPSS version 20

uanisAnw

FudoyangUasfianun 62 au faus
1 ganeu B9 31 Sunew wa. 2564 wuadungui
IsumsTvieitiaensu 50 uan. (nqu P50) 31 AU
waznguitld funislwerfidaloniu 100 uan.
(N3 P100) 31 AU wuUARe AR vaaniRonmnely
15 wag 30 Jundiouandiu e Tinszvivuadnsndn
uazses LiflhegnAneenanmsinymdsaniiidh
SWNTTANY LA UUINGUUUUGLUED AUl
1 mamawumuﬂaummmmwmmﬂmmuasmim
Toddysaiisening 2 ngupamIed 1

wuazaudulafinslungs P100 tosnin
nau P50 agaildudAyneada (Sevar 61.3 uay
83.9, P=0.04) WuAMLANANAUDETTEEAY NS
afifvesseiunsvl 1 Uit P=0.009 drilyaflungy
P50 wnfiseu Ta-T1 (Fevay 48.4) waznga P100

Thai J Anesthesiol 2023; 49(1)



Ratikorn Anusorntanawat

[ Enrollment ]

Assessed for eligibility (n=64)

Excluded (n=2)
+ Not meeting inclusion criteria (n=0)

v

+ Declined to participate (n=2)
+ Other reasons (n=0)

Randomized (n=62)

y

—

Allocation ]

Allocated to P50 Group (n=31)

+ Received allocated P50 Group (n=31)

+ Did not receive allocated P50 Group (give
reasons) (n=0)

JAllocated to P100 Group (n=31)

+ Received allocated P100 Group (n=0)

+ Did not receive allocated P100 Group (give
reasons) (n=0)

! (

Follow-Up

) ,

J

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Analysis ] \

, (
Analysed (n=31)
+ Excluded from analysis (give reasons) (n=0)

Figure 1

¥fiszdu T10-T5 (Feway 71.0) Wothazanudy
Tafimaadunadndndninsiiinszice nua
Lmﬂshqashthﬁﬂfaﬁwﬁzymﬂaaaiw’maaﬂﬂ&juﬁgﬂ
3 sefuveen1sn Tnglungy P50 fiszfunisunged
T4-T1 v 15 Semuanizanuduladiosh 14 91
Andudesay 93.3 warlungu P100 fiszdunism
gails Ta-T1 yyn9rewunmeauiuladion uenand
ganuanuuanaegelididedingyneatfsening
aosngulunmeiiladuin svevnmmauslinisssiu
ArwAndieermsdesinlodundsiaduridadi
Ravils indnfiungnuazysnAaen shsnsiues
vlaneuliiofiaoniu Uiinaillaweniuilidnm
amzanudulaiings slawuiindemzuazaduld
91A8U PUITIET 2
Toyainysnusniindinzuuy Apgar 71 1 wae
5 unit ogfluinausiunfivie 2 ndu Ae 9 waw 10 AzuuY

Analysed (n=31)
+ Excluded from analysis (give reasons) (n=0)

391snd

nsAnwinvginisalnmsiinanuiuladin
atunquinlasuildaenFunuutasiuusuin 100

v ~ v | | A Yo A a a
uAN. Segay 61.3 Felosninguinlasuidaiensuy
50 uAN.AD 5088y 83.9 8 litdIAYERR STAU
ANnusUlaRalunsAntiUnlianasuInnIuse
windudagaz 10 da3wdun1izausulaingni
ABINITNNTINBILAT TILANFAIIIINNNTANWINBUNTI
o v ' a | v v P
IR nuaianasINNIMIBwiniusaeay 20 399y
Juidunnzamusulainndednissny’ 1iesain

o o

ANULUITEAUUIUIBIABULLNINAITINYITEAUAINY

v a

fudalnantiunnINmnsewiniu Sauag 90 UaIAI
X ® Yo v 1

wugu wagldlisndnfesas 80 vesdniiugu log
S LALANUAUlaRn N uNaIa N NS U

AuANMeEYINIesludumaua wedesiu

Thai J Anesthesiol 2023; 49(1)



Prophylactic Phenylephrine Administration between 50 and 100 Micrograms Intravenous Slow Injection
on Hypotension and Bradycardia after Spinal Anesthesia in Patients Undergoing Cesarean Section:
A Randomized, Single-Blind Study

Table 1 Baseline characteristics and demographic data

Group P50 Group P100
(n=31) (n=31)

Age (yr), mean+SD 29.7+4.3 30.7+5.9 0.46°
Weight (kg), mean+SD 76.3+18.4 73.6+11.0 0.49°
Height (cm), mean+SD 158.5+£5.4 160.0+7.0 0.50°
Body mass index, mean+SD 30.4+6.6 29.0+4.3 0.36°
Gestational age (wk), mean+SD 38.1+0.4 38.3+0.5 0.05°
Baseline systolic blood pressure (mmHg), 122.7+11.8 122.2+10.8 0.85°
mean=SD
Baseline mean blood pressure (mmHg), 90.3+8.1 90.9+9.1 0.76°
mean+SD)
Baseline heart rate (beat per minute), 87.3+9.9 88.7+10.6 0.60°
mean+SD
ASA physical status, n (%) 1.00°

I 28 (90.3) 28 (90.3)

Il 3(9.7) 3(9.7)
Indication for cesarean section, n (%) 0.07°

Oligohydramnios 1(3.2) 2 (6.5)

Cephalopelvic disproportion 8 (25.8) 16 (51.6)

Breech presentation 2(6.5) 2 (6.5)

Premature ruptured of membrane 0 1(3.2)

Previous cesarean section 20 (64.5) 10 (32.3)
Underlying disease, n (%) 1.00°

Diabetes mellitus 2 (6.5) 2 (6.5)

pVC 1(3.2) 0

Thalassemia 1(3.2) 1(3.2)

? = independent-samples t test, ° = fisher’s exact test, © = chi square test

Thai J Anesthesiol 2023; 49(1)
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Table 2 Relevant data pertaining to anesthesia, bradycardia and other side effects

Group P50 Group P100 -
(n=31) (n=31) Ae

Anesthetic level at 1 min, n (%) 0.009®
L1-T11 2(6.5) 5(16.1) 0.14°
Hypotension 2 (100.0) 1 (20.0)
T10-T5 14 (45.2) 22 (71.0) 0.73°
Hypotension 10 (71.4) 14 (63.6)
Ta-T1 15 (48.4) 4(12.9) 1.00°
Hypotension 14 (93.3) 4 (100.0)
Anesthetic level at 5™ min, n (%) 0.30°
T10-T5 3(9.7) 7 (22.6)
T4-T1 27 (87.1) 24 (77.4)
Level C 1(3.2) 0
Duration from finish SAB (min), median (IQR)
To skin incision 4 (3-5) 4 (3-5) 0.74¢
To uterine incision 7 (6-8) 6 (6-9) 0.31°
To baby delivery 8 (7-10) 7 (7-10) 0.16°
Preprophylactic heart rate (bpm), mean+SD 102.1+14.3 104.1+12.6 0.55°
Total phenylephrine for treatment (mcg), 0.15°
n (%)
100 16 (51.6) 14 (45.2)
200 9 (29.0) 4(12.9)
300 1(3.2) 1(3.2)
Hypotension, n (%) 26 (83.9) 19 (61.3) 0.04*c
Number of episodes of hypotension, n (%) 0.11°
1 15 (48.4) 14 (45.2)
2 10 (32.3) 4(12.9)
3 1(3.2) 1(3.2)
Reactive hypertension (systolic blood 11 (35.5) 9 (29.0) 0.79¢
pressure > 10% of baseline), n (%)
Bradycardia (treated with atropine), n (%) 2 (6.5) 0 0.49°
Cardiac arrhythmia, n (%) 4(12.9) 1(3.2) 0.35°
Type of cardiac arrhythmia, n (%) 0.24°
Sinus arrhythmia 1(3.2) 1(3.2)
Premature ventricular contraction 3(9.7) 0
Nausea score, n (%) 0.49°
1 1(3.2) 0
2 1(3.2) 0
Vomiting score, n (%) 1.00°
0 30 (96.8) 31 (100.0)
2 1(3.2) 0

° = independent-samples t test, ® = fisher’s exact test, © = chi square test, 4= Mann-Whitney U test,
P-value < 0.05
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Prophylactic Phenylephrine Administration between 50 and 100 Micrograms Intravenous Slow Injection
on Hypotension and Bradycardia after Spinal Anesthesia in Patients Undergoing Cesarean Section:

A Randomized, Single-Blind Study

IoNaISOWIV

10.

Ohpasanon P, Chinachoti T, Sriswasdi P, Srichu
S. Prospective study of hypotension after spinal
anesthesia for cesarean section at Siriraj Hospital:
incidence and risk factors, Part 2. J Med Assoc Thai.
2008;91:675-80.

Somboonviboon W, Kyokong O, Charuluxananan
S, Narasethakamol A. Incidence and risk factors
of hypotension and bradycardia after spinal an-
esthesia for cesarean section. J Med Assoc Thai.
2008;91:181-7.

Russell IF. Spinal anaesthesia for caesarean sec-
tion. The use of 0.5% bupivacaine. Br J Anaesth.
1983;55:309-14.

Saravanan S, Kocarev M, Wilson RC, Watkins
E, Columb MO, Lyons G. Equivalent dose of
ephedrine and phenylephrine in the prevention
of post-spinal hypotension in Caesarean section.
Br J Anaesth. 2006;96:95-9.

Anusorntanawat R. Incidence and risk factors asso-
ciated with spinal anesthesia induced predelivery
hypotension for cesarean section. Region 4-5 Med
J. 2015;34:267-79.

Tan HS, Habib AS. The optimum management
of nausea and vomiting during and after cesar-
ean delivery. Best Pract Res Clin Anaesthesiol.
2020;34:735-47.

Kinsella SM, Carvalho B, Dyer RA, et al. Internation-
al consensus statement on the management of
hypotension with vasopressors during caesarean
section under spinal anaesthesia. Anaesthesia.
2018;73:71-92.

winnssuddeyg. [cited 27 &awnau 2562]. Available
from: http://ndi.fda.moph.go.th/drug_detail/index
/?ndrug=5&rctype=1C&rcno=6215031&pvncd=&l-
cntpcd=&lcnno=&licensee no=.

Uerpairojkit K, Anusorntanawat R, Sirisabya A,
Chaichalothorn M, Charuluxananan S. Neonatal
effects after vasopressor during spinal anesthesia
for cesarean section: a multicenter, randomized
controlled trial. Int J Obstet Anesth. 2017;32:41-7.
Fitzgerald JP, Fedoruk KA, Jadin SM, Carvalho B,
Halpern SH. Prevention of hypotension after spinal
anaesthesia for caesarean section: a systematic

11.

12.

14.

15.

16.

17.

18.

review and network meta-analysis of randomised
controlled trials. Anaesthesia. 2020;75:109-21.
Anusorntanawat R. A comparison of phenylephrine
administration between intravenous bolus and
slow injection in treatment of spinal anesthesia-in-
duced hypotension on bradycardia and other side
effects in patients undergoing cesarean section: a
randomized, single-blind study. Thai J Anesthesiol.
2020;46:80-7.

Anusorntanawat R, Uerpairojkit K, Thongthawee-
porn N, Charuluxananan S. Safety of phenyle-
phrine in antihypotensive treatment during spinal
anesthesia for cesarean section. J Med Assoc Thai.
2016;99:188-96.

. Sharwood-Smith G, Drummond GB. Hypotension

in obstetric spinal anaesthesia: a lesson from
pre-eclampsia. Br J Anaesth. 2009;102:291-4.
Langesaeter E, Rosseland LA, Stubhaug A. Con-
tinuous invasive blood pressure and cardiac
output monitoring during cesarean delivery: a
randomized, double-blind comparison of low-
dose versus high-dose spinal anesthesia with
intravenous phenylephrine or placebo infusion.
Anesthesiology. 2008;109:856-63.

Lee JE, George RB, Habib AS. Spinal-induced hypo-
tension: incidence, mechanisms, prophylaxis, and
management: summarizing 20 years of research.
Best Pract Res Clin Anaesthesiol. 2017;31:57-68.
Farkas A, Dempster J, Coker SJ. Importance of
vagally mediated bradycardia for the induction
of torsade de pointes in an in vivo model. Br J
Pharmacol. 2008;154:958-70.

uinnssuideyd Left uterine displacement for
cesarean section [Internet] [Cited 29 December
2021]. Available from: https://www.youtube.com/
watch?v=ryyESPZ 2hU.

Lirk P, Haller I, Wong CA. Management of spinal
anaesthesia-induced hypotension for caesarean
delivery: a European survey. Eur J Anaesthesiol.
2012;29:452-3.

Thai J Anesthesiol 2023; 49(1)



