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Incidence and Associated Factors for Hypotension After Spinal Anesthesia during Cesarean
Section at Thanyaburi hospital
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Abstract

During spinal anesthesia for cesarean section most common complication is hypotension that effects to
maternal and fetal circulation. The previous study revealed that many factors associated with incidences of
hypotension. A cross sectional study from May 1, 2024 to July 31, 2024 was conducted on 107 patients
undergoing cesarean section under spinal anesthesia. Chi-square tests, Fisher’s exact test, T-test, Mann-Whiney U
test were used in univariate analysis to compare continuous data and categorical data appropriately. Multivariate
logistic regression was reported in Odds Ratios (ORs) and 95% confidence interval. Incidence of hypotension was
57.9 %. The probability of hypotension increase with amount of crystalloid preload >200 ml (adjusted OR = 0.28,
95%Cl: 0.11 - 0.76, p-value = 0.013) and Time from spinal block to incision 210 min (adjusted OR = 3.84, 95%Cl:
1.38 - 10.67, p-value = 0.010). Moreover nausea and vomiting (Crude OR = 3.57, 95%Cl: 1.10 - 11.53, p-value =
0.034) was related to hypotension. The present results indicated that the incidence of hypotension after spinal
anesthesia for cesarean section increased with amount of crystalloid preload >200 ml and time from spinal block

to incision 210 min.
Keywords:spinal anesthesia, cesarean section, hypotension, complication, adverse events
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MMMIAsuamETsTInevesiaefininssd wu angldiediemelanin anudssnisddniavemsuasindosas
Jaa'mananismelalumanildsuaneraaunnunsaigmsan uenanidaielfinsadiafinaonnisiidn anain1sun
unandarnge iuauduiusaeloveansamisn Huily edndlsinmnsinesiddedludunduiionisriidanaond
Anudssian1Izauduladindfie1adanasonisn (Decrease matemal-fetal blood flow)” AaeiiszdunsuTigenda
T43%5 (high spinal/total block) 9an15uunady anzdladudr ermsuiadsuruasnds msdnvidifauainnisdans
gUAn1safluefnveandstsassiundiiunsindanasniilsmenuasyyilness fumnuianisanevitiveslodunds
wudtheiifissduanudulafiniaudedldsunsinu Wunduitseduauidnilanasgandnsedu T6 , finnasimindaiu
BMI > 30°75°, ysnilawialugetnisaifesas 72, 67, 56 nuadu uenanidmuhiidededugfiduataliinne
fanamanmsnudeunii ssesiailumsasiinriin®, Vinaenmniflilunmsdadidedlodunds® 0 Uiinamsiiilés
" naudeniigaide 2 audulafiniian1nzund®®?, diugs Ssauladnuifvieyamanuduiudsnanlulsmenia
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inasiLazNsantaenanadlasidnsaulasenis (Inclusion criteria)
NIFIATIAIINISTUUINSEARAaannlsane UIaSYS TutewgenIal WA, 2567 — NINYIAN W.A. 2567

naginMsueNaa1asiaTeanaNTATINS(Exclusion criteria)
FureiifesudnuuiBeueaauiionisindinnaen (Failed spinal block)
auldiisideyalsinsuiu fouagame

fUeiiuse 5/enmsuiio1n

wsestlanldlunside
Iduuuresuiudoyauuudang

nmafiusausudaya

Anwilungumdensasaifiduniuuinaidnasenilsmenunasyy? Tutrsadiiiunising newfudoya
fugiuvesifiie eny, daugs, twidn, AdviiinanisBM), lsaUses1i, ASA physical status, Aarmdufisannzund,
Aarududuidendlulnatutb), msdanuuiianaeuieuuuanidy, feustlunisindn, nssatanemsneusdac-8
Fla), dmiinussdiumsnlaegiunmg Wedihatruniumashdaluiosindn vinisinnudyaradn tuiindeyauiauna
ansthiildsureudaeneudmedladunds, Yinumnilddaluredludunds, iitdnvasshnmsdaemsidedlodundady
uow), sEAuANTI(anesthetic level), dyanadnndslasuev : Anusulaitavuziiladudi(Ser), anudulainunzaais

'
o

§(DBP), Ias(HR) , 71 5,10,15,20 wiiit szegamditheldsuenmauianariidinasdn, sniitiedianzanusulaiing
n41 90 mmHg WipanasNugILANNINNT 20 % agldTunissnwIfaeen Ephedrine, Uiinaidenidaninniseidn
(Estimated blood loss), Usunaiansinfanuadilésy, dhmindrveamisn, nathadesennisuunidushiverng), aauld
RRE T

N5 eidaya

1. foyanadnuaznluuazadnuuzindinveanguiet wilnsginas nenunansAnufeadfidms s
(Descriptive statistics) Inputafiu 2 dau mussamvesdayadsd
1.1 foyaiBeguam Mesufensuanuamanuiuaziesay
1.2 foyaideUiina nenuieiedsuardrudsuunasgiu viiemiisegulazafidonielng aw
AN ALYRITRYA
2. giRnisaimainamzanudulafinimddlaiumsdnesdvededundaiionsindaraeanenusisnisuan
wasrAnuilarg TRmsainfentasnnuderiuisosay 95
3. Mleseiladeidseiifinadenisiinnngaudulaindmdsldsunsdnervndveslvdundaienisinn
AaBAliN1TIAT I me1U (Crude analysis) tnedayaanunnusuiisuseninngudiegsmenisnageulaaunis
(Chi-square test) n3an13nARaUYBINBYBT (Fisher's exact test) MuAIINMNIzaNveITaya diudeyaldausuim
wWisuiguseninengquiied1e9ieaiii Independent samples t-test %138 Mann-Whitney U test A3IA18L 3N A1
Toya Uazn15ATILRRUUNYAIMUT (Multivariable analysis) Aaen153ias1eiaIuannaenyladasin (Multiple logistic
regression analysis) $1891UfBA1 Odds Ratio (OR) wartsanudesiufifesay 95 (95% Confidence interval)
nsilaeRdeyanimualdlusunsunoufinmoidnsagu IBM SPSS Statistics for Windows, Version 28.0 (IBM SPSS
Statistics for Windows, Version 28.0. Armonk, NY, USA: IBM Corp.) Tnedinunated1dynisadffisedu 0.05
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F38595UAT/NsHVindanSngusiaagng

i Tidelardatiandnmsdhwianuduvesilae (Confidentialityllneteyavegtheunnldluns@nwilagli

= o ¥

Unwede vise dWiszydeimuvesiield anAudes POPA (Personal Data Protection Actinstesfiudeyaniuiy
drivesitienaneenty msdeiilumsidaddann Jsldfinnudesieussansidisaunisfine tngldfunisiiansan
NAULNITUNITANINTIBFITUNSAN Y ITeAUNITUImdLazans1saguluuywdTmiauyus dudl nnewauiuses

PPHO-REC 2567/21

Nan1538

o

Audnunznduiteg i fusidnasonlulsmeuasyyinanisineiny nquiegnamdatansadid
014\ade 27.35 + 6.72 T dausnniidasergdosndt 309 Sovay 64.5 tviiniade 72.91 + 17.76 kg dugaads 157.25 «
7.13 cm ffiuanieiade 29.27 + 6.18 kg/m? wazduunilaviiianigegluyie 25.0-34.9 kg/m? Sevay 53.3 N30
pwnareuwindansy 8 Halus (NPO) Sowax 77.6 flsausesn Sevaw 25.2 nMsrdnuuuandu Sosar 52.3 deusilunis
Wdnduinnnsiiuse TRnerdnnaen (Previous C/S) Sawas 41.1 Amnudududenteusiifn (Hemoglobin) lde
11.69 + 1.16 g/dL @hunndampnututuldonnaunifia (Hemoglobin) 1nnnimsewindu 11 ¢/dLipsag 72.9 ngA1m
Fuga Sowaz 103 ASA class Il $ovay 88.8 AnsegruvesUSinumsiilldnoudnevitidedludundariiu 300 ml (QR:
200 - 400) dusniiUiasinflddeudnesidmodludundannnt 200 ml $osaz 59.8 ArsygILTBUTINMEIT
T¥anedeslodundaviiiu 2.2 (IQR: 2.2 - 2.2) drsnniivuaennilddnesidesldunduannnivdewiiu 2.2
ml $owaz 79.4 vimeudnesndrvedladundnduritueunsuns Sesay 95.3 seAUNSTT (Anesthetic level) 7 T2-T4 $oy
a¥ 90.7 namausdneuidtesludurdiouadaneds 11,51 + 3.69 uil adwddnew i edludundruadinunniy
vidowhiu 10 uit $ovay 65.4 AfseguresTnaudendideainnissndauiniu 300 mi (1QR: 200 - 450) AndfsegIues
Usmasanstnild S uianun aaenn 1 skafamafu 1000 ml (QR: 900 - 1200) thudanisniads 3119.47 + 486.81gm
dnunnildmtnmsnannndvdewiniu 3000 em opaz 64.5 tntimsniieawmnl3deursn 1wds 2963.12 + 456.34gm
drunniminmsniiniamliteurigauinnimiewindu 3000 em Yesay 56.1 annsdu Sovaz 6.5 uazernsrauld
oIy Sevay 18.7 (1314l 1)

Table 1 Characteristics of participants (n = 107)

Characteristics Number (%)

Age (years) mean (+ SD) 2735+ 6.72
<30 69 (64.5)
>30 38 (35.5)

Body weight (kg) (+ SD) 7291 + 17.76

Height (cm) (+ SD) 157.25 £ 7.13

Body mass index (kg/m2) (+ SD) 29.27 + 6.18
<25.0 30 (28.0)
25.0-34.9 57 (53.3)
235.0 20 (18.7)

NPO 83 (77.6)

Underlying disease 27 (25.2)
GDM 10 (9.3)
DM 3 (2.8)
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Characteristics

Number (%)

HT

Obese
Thyroid
Thalassemia
HIV

Asthma
VDRL

Emergency
Indication

Previous C/S

CPD

Breech

Fetal non-reassuring
Failed induction
Macrosomia

Severe preeclampsia
Unfavorable cervix
Post term

B Thalassemia
Chorioamnionitis
Condyloma

Fetal distress
GDMA2

HIV

IUGR

Hemoglobin (g/dL)

<11
>11

Hypertension
ASA class

Amount of crystalloid preload(ml)

<200
>200

Spinal drug(ml)

<2.2
>2.2

il
3
3
2
1
1
1

56

a4
13
11

—_
—

e e s T e ) © L © SR N © 5 BN |

1

(3.7)
(2.8)
(2.8)
(1.9)
(0.9)
(0.9)
(0.9)
(52.3)

(41.1)
(12.1)
(10.3)
(10.3)
(6.5)
(4.7)
(3.7
(2.8)
(1.9)
(0.9)
(0.9)
(0.9)
(0.9)
(0.9)
(0.9)
(0.9)

11.69 + 1.16

29
78
11

95
12
300
43
64
2.2
22
85

(27.1)
(72.9)
(10.3)

(88.8)
(11.2)

(200 - 400)

(40.2)
(59.8)
(2.2-22)
(20.6)
(79.4)
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Characteristics Number (%)
Position
Lateral 102 (95.3)
Sitting 5 (4.7)
Anesthetic level
T2-T4 97 (90.7)
T5-T6 10 (9.3)
Time from spinal block to incision(min) 11.51 + 3.69
<10 37 (34.6)
>10 70 (65.4)
Estimate blood loss 300 (200 - 450)
Total volume received 1000 (900 - 1200)
Baby weight (gm) 3119.47 + 486.81
<3000 38 (35.5)
>3000 69 (64.5)
Estimate fetal weight (gm) 2963.12 + 456.34
<3000 47 (43.9)
>3000 60 (56.1)
Shivering 7 (6.5)
Nausea/Vomiting 20 (18.7)

Abbreviations: SD, Standard deviation.
Data are presented as number (%), mean + standard deviation or median (interquartile range)

nausegmdetsassiunndanaenlulsmeasaiiinanganudulafindmdsldsumsineaiddedly
Funduionisidanaend i 62 au guiinisainininnnzauiuladndmdaldsunmsdasmudivesedundiions
rdnAaenieLaz 57.9 (95%CI: 48.0 - 67.4) Ineilfthognuensenainmsine 2 s1eidlesandesudeuiviseueaauile
nsHfinAaen (Failed spinal block)

mnneididadssiinademsiAnanizarmiilainimdslésunmsinevitivesldunduionisindanasn
Tulsamguiadyyimensiinseigmenu (Crude analysispuIoufisuanuuansiisvesadeidosifinasonisiinanie
awsulafindndsldsumsaneaidngedludundsssninnguiegiinnngemudulaiind maaldiunisiaesidndes
lyduvdatungusegisitliiinnizanusidaindmdsldsumsdneviiivedadunds nansinvinudedoidesiiinasie
nsinnmganudulafindmddldsunsdngviindedudundauiionisindansenlulsimeuiagay? Tnewuiifiauuan
mafusginanguinegaiiiannzanusulafindmdsldsunsdnevirvedivdundatunduiesailsifinanizanusiu
Tadnsmasldsunsaneryididecludunds egnelited famieads (pvalue <0.05) Liuf Fudiuaania(BMI), ASA class,
Uinamstfildteudnemidndedlodunds, nandurdnesidvesludundiauasiiesnda warermsnduldeniou lavd
nauiegeTiinnnzausulaadmdsldsunsdneiveslvdunduasnguiedaitliinangauduladindnds
lesunsinenvndgeslvdundaiongunndwtewindu 30U Sevar 67.7uay 60.0mud1dU (p-value = 0.409) ASA class I
Yorar 80.6uaz 100 Aud Ry (p-value = 0.002) AsisegnurasUiinamsthilldneudasandresludunduriu 200 ml
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(IQR: 200 - 400) wag 400ml (IOR: 300 - 500) AMEWY (p-value = 0.001) Usanauansihilldieuiaeyudndeslodunds
1NN 200 m'$egay 48.44ag 75.6M AR (p-value = 0.005) AfsuguvesUSnaemldans s udndedludunds
WU 2.2 (I0R: 2.0 - 2.4) uaz 2.2 (I0R: 2.2 - 2.2) MuERU (p-value = 0.679) Usinausnniilddnewdndesludunds
wnITSeU 2.2 mi fosay 72.64az 88.9n1UE U (p-value = 0.039) anduuddnenvdvesludundauasdineis
12.48 + 3.564ay 10.18 + 3.48A7UEU (p-value = 0.00Dmdausdnsyiddedladuvdnuasiinunnimiewhiu 10
it $ovaz 79uay 46 7auddU (p-value = 0.001) Adfseguesiinamst AldsuRmuARaean SEMEAWAY 1100
(IQR: 900 - 1300) Waw 900 (IQR: 800 - 1100) AU (p-value = 0.028)uazilonsaauldeniou Sevay 25.8 uwaz 8.9
AWEIRU (p-value = 0.027) (1157971 2)

Table 2 Univariate analysis for factors associated with hypotension after spinal anesthesia during cesarean section.

(n =107)
Hypotension
Factors Yes No p-value
(n=62) (n = 45)

Age (years) 26.50 + 6.09 28.51 + 7.41 0.127
<30 a2 (67.7) 27 (60.0) 0.409
>30 20 (32.3) 18 (40.0)

Body weight (kg) 75.82 + 19.59 68.91 + 14.12 0.037

Height (cm) 156.68 + 7.23 158.04 + 7.00 0.330

Body mass index (kg/m?2) 30.67 + 6.58 27.33 + 5.04 0.004

Body mass index (kg/m2)
<25.0 13 (21.0) 17 (37.8) 0.037
25.0-34.9 33 (53.2) 24 (53.3)
>35.0 16 (25.8) 4 (8.9)

NPO>8Hrs. a6 (74.2) 37 (82.2) 0.326

Underlying disease 16 (25.8) 11 (24.4) 0.873

Emergency 33 (53.2) 23 (51.1) 0.829

Indication
Previous C/S 25 (40.3) 19 (42.2) 0.068
CPD 7 (11.3) 6 (13.3)

Breech 5 (8.1) 6 (13.3)
Fetal nonreassuring 5 (8.1) 6 (13.3)
Failed induction 7 (11.3) 0 (0.0)
Macrosomia 4 (6.5) 1 (2.2
Severe preeclampsia 4 (6.5) 0 (0.0
Unfavorable cervix 1 (1.6) 2 (4.4)
Post term 2 (32 0 (0.0

msfnunilifimsauauansifiligeneudaemidwededunduuuads dnmseaduiindsnamsihidthelisveddiaslaluudagsng uaglasiheiin crystalloid

= o v oa o ' = &4 . . - ) o o PR
J3urtu 100-900 ml Fausneds 200 ml Miranlasalunsdinuiignd sensitive, optimal cutpoint Iiinsmiavdndsiimulasngeiaiivagaulunisuaninruduriug
sgrdndudsdSinaasuiiunae hypotension vesdeyayaiian ROC curve anylysis
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Hypotension

Factors Yes No p-value
(n=62) (n = 45)
B Thalassemia 0 (0.0 1 (2
Choricamnionitis 0 (0.0 1 (2
Condyloma 1 (1.6 0 (0.0
Fetal distress 0 (0.0 1 (22
GDMA2 1 (16) 0 (0.0
HIV 0 (0.00) 12.2)
IUGR 0(0.0) 1(2.2)

Hemoglobin (g/dL) 11.75 + 1.13 11.62 + 1.21 0.577
<11 17 (27.4) 12 (26.7) 0.931
>11 45 (72.6) 33 (73.3)

Hypertension 8 (12.9) 3 (6.7) 0.351

ASA class
Il 50 (80.6) 45 (100) 0.002
1 12 (19.4) 0 (0.0

Amount of crystalloid 200 (200 - 400) 400 (300 - 500) 0.001
<200 32 (51.6) 11 (24.4) 0.005
>200 30 (48.4) 34 (75.6)

Spinal drug(ml) 22 (20-24) 22 (22-22) 0.679
<2.2 17 (27.4) 5 (111 0.039
>2.2 45 (72.6) 40 (88.9)

Position
Lateral 57 (91.9) 45 (100) 0.072
Sitting 5 (8.1) 0 (0.0)

Anesthetic level
T2-T4 58 (93.5) 39 (86.7) 0.316
T5-T6 4 (6.5 6 (13.3)

Time from spinal block to incision 12.48 + 3.56 10.18 + 3.48 0.001
<10 13 (21) 24 (53.3) 0.001
>10 49 (79) 21 (46.7)

Estimate blood loss 300 (200 - 500) 300 (200 - 400) 0.522

Baby weight (gm) 3158.55 + 451.25 3065.62 + 532.46 0.332
<3000 20 (32.3) 18 (40.0) 0.409
>3000 42 (67.7) 27 (60.0)

Estimate fetal weight (gm) 2983.27 + 467.73 2935.36 + 443.87 0.594
<3000 30 (48.4) 17 (37.8) 0.275
>3000 32 (51.6) 28 (62.2)

27675419
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Hypotension

Factors Yes No p-value

(n =62 (n = 45)
Shivering 3 (4.8) 4 (8.9 0.451
Nausea/Vomiting 16 (25.8) 4 (8.9 0.027

Abbreviations: SD, Standard deviation.
Data are presented as number (%), mean + standard deviation or median (interquartile range).
P-value corresponds to Independent samples t-test, Mann-Whitney U test, Chi-square test or Fisher’s exact test.
myerzitdodsdiinasenmsinnzanudulafesmdldsunsdaesdidesudunduiionsidnaaen
TulsmeurasyuiFiemsinseiuuiulnie (Univariable analysis) ngldmsiinszvianunanesladadn (Simple
logistic regression analysis) nan1sAinwnuladaideiifinasensinazernuiilainsmdaldsunsinewddesludu
vaufiensidanaoalulsimenuiadyys ednidudfyn1eadd (p-value <0.05) 1§uA Body mass index >35.0 kg/me,
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rasludundaosnimdewiiu 200 ml nduinsssitdaraeniifianduddnsrmniddedludundauasiinnnnimde
Wiy 10 i Slemadeaiemainnzanudulafndmdsldsunsdaevndideslviundadu 4.31 W (Crude OR =
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myeszitdedsdiinadenmsinnzanudulaiesmdaldsunsdaesdidesdunduiionsidnaaen
Tulsanenuiadyy3aionisiiasigiuuunydinds (Multivariable analysis) Tngldnisitasigininuannesnyladadn
(Multiple logistic regression analysisiisfinnsaniifadeidesiifinasonisiinniganusuladindmdslésunisdaesdn
Fosludundailensrdnnaenlulsameuiadans egniiiuddymn1eadn (p-value <0.05) Mnmsianginudiiudiuy
FauUsiRie (Univariable analysis) Tneldnnsiasiziannuanaesladafinedisdne (Simple logistic regression analysis)
i swfiinanie Uinaasidilideudneedndedudunds nadwadnemidndededundsauasiioiiga uaveinis
pAuldondsuinudiasgilumsiinsiiuuumaisdiuys (Multivariable analysis) liisarugudnsnavesiladoniu na
nsdnwmuiadedesiifinanenisiinnnrauiulaindmdslasunisinegndiveddedundaiionsiidnnaonly
Tsaweunafyys egneildedfan1eada (pvalue <0.05) Woaruaudvinavestladuniu 16 Amount of crystalloid
>200 ml (Adjusted OR = 0.3, 95%Cl: 0.13 - 0.71, p-value = 0.013) Time from spinal block to incision =10 min.
(Adjusted OR = 3.04, 95%Cl: 1.06 - 8.71, p-value = 0.038) Invfl wisiinsssikFaraonfiivsnaasihilddeudaen
drredludundannnit 200 ml flenadesienisiinnmzanusulaisrmdsldiunsinedidedledundadu 0.3uh
(Adjusted OR = 0.3, 95%Cl: 0.13 - 0.72, p-value = 0.013) iieUSsuifisufundansssithdnnaenifiuuaasidile
foudaenyidvedludundiosnitvdewiiu 200 ml nddinsssindnnaeniitinafusdneyiiiodudundsauadiin
wnndudewiiu 10 uidt Menadestenisiinnnzanudulainsndsldsunisinewdivedladundadu 3.04 wh
(Adjusted OR = 3.04, 95%Cl: 1.06 - 8.71, pvalue = 0.038) ileiUSsuifloufiundeinsssfhfnnaeniifinanduddagn

Whdadludundauaddintesndt 10 u (15199 3)
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Table 3Multivariable analyses for factors associated with hypotension after spinal anesthesia during cesarean
section. (n = 107)

Univariable analysis Multivariable analysis
Factors
Crude ORt (95%Cl) p-value Adjusted OR+ (95%Cl) p-value

Age <30 years 1.40 (0.63- 3.11) 0.409
Body mass index (kg/m?)

<25.0 1.00 Reference 1.00 Reference

25.0-34.9 1.80 (0.74 - 4.39) 0.198 3.17 (0.98 - 10.28) 0.054

>35.0 523 (1.41-19.43) 0.013  4.68 (0.87 - 25.31) 0.073
NPO 0.62 (0.24 - 1.61) 0.328
Underlying disease 1.08  (0.44-261) 0.873
Emergency 1.09  (0.51-2.35) 0.829
Hemoglobin <11 ¢/dL 1.04 (044 -247) 0.931
Hypertension 2.07  (0.52 -8.30) 0.303
ASA class

Il 1.00 Reference

Il - - NA
Amount of crystalloid >200 ml 030 (0.13-0.71) 0.006  0.18 (0.06 - 0.56) 0.003
Spinal drug(ml) 052 (0.05 - 5.56) 0.588

<2.2 1.00 Reference 1.00 Reference

22.2 0.33 (0.11-0.98) 0.046 0.28 (0.06 - 1.22) 0.091
Position

Lateral 1.00 Reference

Sitting - - NA
Anesthetic level T5-T6 0.45  (0.12-1.69) 0.237
Time from spinal block to incision

431  (1.85-10.05) 0.001 3.04 (1.06 - 8.71) 0.038

>10 min.
Baby weight 23000 gm 1.40 (0.63-3.11) 0.409
Estimate fetal weight 3000 gm 0.65 (0.30-1.42) 0.276
Shivering 0.52  (0.11-245) 0.410
Nausea/Vomiting 357  (1.10-11.53) 0.042 3.48 (0.96-12.56) 0.058

Abbreviations: Cl, confidence interval; OR, odds ratio; NA, data not applicable.

Variable was included in multivariable model due to have p-value <0.05 in univariable analysis.

tCrude odds ratio estimated by Logistic regression model.

FAdjusted odds ratio estimated by Logistic regression model adjusting for age, body mass index, amount of
crystalloid, spinal drug, time from spinal block to incision, total volume received and nausea or vomiting.

276754/11



T
(s,

Ix‘h° 1)
%. #of/ 21763 LIINEIUNRETIYT

Uil 38 atfuil 2 Usdfiou nsngiau 2567- Suam 2567 Vol.38 No2. July — December 2024

aAUseNa

nssgiuanuiniasdnesudiveslodunddlundstinssdiinsunisiidanaeniinianizanuduladine
\losnndeianssdinsisunuamieaisinen ssuu Sympathetic fintsaunindu S5uauunnturiililasents
Fueew ndniinmsaneneddesludundwinliszu Parasympathetic Taawiududsnalifiin Vasodilatation #a
31981 lUdnsiAn venous return fianas iamﬁuw@ﬂﬁﬂﬂﬁﬁﬁ Inferior vena cava compression @dlasuliin1igidennau
wlaldanauinuadenuinie ruduladiad wladiui aduld ondeuld®ues desdonniernuiuladindifionadama
#1130 (Decrease maternal-fetal blood flow/Aagann1sdnwneuntimuii ftafeidsmanstefefidmal fifiuainu
doainaizanudulafinsmdsaindnovidiredludunds Iud sefuanuidnilanasgandisziu Te , finnazdmiing
Aufl BMI > 30, msnilvuelng, srevnailunisasdiarige, G ildlumsiadiredudunds, Binamshiildsy,
U%mmﬁamﬁqwﬁa, audulafinfian1oeund, drugwwewnsm gRnwildaulafanuiuieyadngn

o )

NNsAneInguiegmdensassanuidaaaenlulsinguatyys 107 s1egnueneenainn1sine 2 51e

A

o

losanwWdeuduiinisausaaulfailed spinal block) in1siinnnizanusuladnsdmdsldunisdnesdigedludunds
ilonsrinAnAaendIuIu 62 Au giAnisainsiiannzawdulafindmdsldsunsdnevidivedlvdundaienisingn
AaonfoAY 57.9 (95%Cl: 48.0 - 67.4) lngndsniiasgsideyauuy Multivariable analysis nuirdadefisiuasionisiin
amemuiulafasmdandnorditedludunddundedensssinrindnaaen Tau narduddnemiddodlodunds
auasiinannnindewiiiu 10 wilt way ndadassaiindaeaeniiiuinaasiildnoudnewndwedludundwnniy
200 ml

nieenssiirdnnaeniiinafusdasyidwededunduadinunnnimiewhiu 10 widl Temaideronis
Annnzanuiilainindildsunisdnenvndndedlodundandu 3.84 wih (Adjusted OR = 3.84, 95%Cl: 1.38 — 10.67, p-
value = 0.010) dlaw3euiisufundetenssintndnnasaidnaisuidnesnddosledundmuasdintosndt 10 wii B
namdsdnswindedadundsauaiiouu Badiunailunisegueamsnluassiluvioswesnsamiueunane viliAn
Aortocaval compression 31U sympathetic blocked fiinainnisinenyddeslvdundwilminaneanusilaiae
InnTut P genadosiunuiseres Shitemaw wazamy’ finuiaianesnddedudundauaddinuinnit sunitdaa
TAnnzauiulainsunty

o N

Yadeduinulunisdnedl laun nisnsssindaraeafidviuiuasiiilaneulaegdidesludunaminnii

1

200 ml filonadsasonisiinnizanusulainamdslasunisanerid1voslvdundaiy 0.3m1 (Adjusted OR = 0.3,
959Cl: 0.13 - 0.71, pvalue = 0.013) ilaSauifleufundeisassfikifaraeaiitusaaniilddeudnewiddedls
dundsdosniindeniiu 200 midsaenndastumsdnuves CRout wazamy® Anwinmisliamirneudaesidroslydu
densindnmaeaifteuiunguitlailésu wuin amiieda Crystalloid liaunsnangtinmsainainnnzlafindlfifeuiy
nauilullesuansinousnda Inenafivdiinssdiihdnnaeaiifiusinamsihillinoudaewiddesludundanndy 200
ml flemaidession1sinnnyanuduladindmdsdneviddedludunds lnofvinnsidadadiuitenaiidedinZoslaild
AN IIMAs T Tsuar 189¢l#5U uasdliinsinyieadoadlunisliasiiludisnduiifuuliufiasinne
avuduladinatléinnnii veegnsadla sdelsiadlafimuiligtelisuaniunntuiiduld Ssmmiluudlalumaiuieya
Tumsfnwadadaly
wenniifanuheudulafinmiiianddneaiddedludundsduiusiunninoinsaduldeniou aanades
fumsfnyves Demilew wagans? nuiameanuslafindmidnesiddedludundsduiusiumaineinisaauld

276754/12



T
(s,

Ix‘h° r"'|
%. #of/ 21763 LIINEIUNRETIYT

Uil 38 atfuil 2 Usdfiou nsngiau 2567- Suam 2567 Vol.38 No2. July — December 2024

91 Fsunnan Wensihseianneladinalugiiefifinnzganudssdienan dadeliAnnadodenisn uavansaaauan 9y
amwdeadunsalunan uanfudeyafiugudiioduaiimstostulundundeisnssifutianEusiely duaufiurdn
Tisdoumden annailunsasdiaridandsanvinnsiaovluresludundsaiaia msihsefanneeduldondeundain
amzanusulafindndsldsunsdaemdisedadunds desrialunisinunifedadelunisduin duduania@EMives
fihemsnssfondliusiug) dwinuantatemansaiwasman thed easinsfuieyadeniminiifiutuainieu
fansss vuninidusovaziio nsdesenminuFesuiinamninfildzunewmsiassidrdedludundiluguuuy
m3fnudu fifinnsmuaushulsBugiiiennuuiugilunisiinsgitoyanniy

PamMSeinuimgiinssiidnnseniiinarfuinsridndedludundiuadinunnitewhiu 10 unil
flemaidssdensiinnnaudulaiindmdsldfunisdaeuindedludy amusoilulssgndldliAnussloviludiu
Judeufufviesihdalsmenuiasyys niswssundonvesiindn vdsteldsunsdnervdidedludunds Wldsu msld
meauilaany msiawazeinuiimamaii Mandeuvaanmduaziivinga Welviiaelasumssindiniisinsaiige
elu 10 Wi

276754/13



g,
e 23

{

Ury PO
o

t )
%. #W 21763 LIINEIUNRETIYT

Uil 38 atfuil 2 Usdfiou nsngiau 2567- Suam 2567 Vol.38 No2. July — December 2024

1@na581999(References)

1)

2)

10

=

11

~

12)

13)

14)

Rollins M, Lucero J. Overview of anesthetic considerations for Cesarean delivery. Br Med Bull. 2012;101:105-25.
doi: 10.1093/bmb/1dr050. Epub 2012 Jan 4. PMID: 22219238.

Knigin D, Avidan A, Weiniger CF. The effect of spinal hypotension and anesthesia-to-delivery time interval on
neonatal outcomes in planned cesarean delivery. Am J ObstetGynecol. 2020 Nov;223(5):747.e1-747.e13.
Shitemaw, T., Jemal, B., Mamo, T., &Akalu, L. (2020). Incidence and associated factors for hypotension after
spinal anesthesia during cesarean section at Gandhi Memorial Hospital Addis Ababa, Ethiopia. PloS one, 15(8),
e0236755.

Chinachoti, T., &Tritrakarn, T. (2007). Prospective study of hypotension and bradycardia during spinal
anesthesia with bupivacaine: incidence and risk factors, part two. Journal of the Medical Association of
Thailand = Chotmaihetthangphaet, 90(3), 492-501.

Zhang N, He L, Ni JX. Level of sensory block after spinal anesthesia as a predictor of hypotension in parturient.
Medicine (Baltimore). 2017 Jun;96(25):e7184.

Nani, F. S., & Torres, M. L. (2011). Correlation between the body mass index (BMI) of pregnant women and the
development of hypotension after spinal anesthesia for cesarean section. Revistabrasileira de anestesiologia,
61(1), 21-30.

Algarni, R. A., Albakri, H. Y., Albakri, L. A., Alsharif, R. M., Alrajhi, R. K., Makki, R. M., Khan, M. A., &ayal, H. (2023).
Incidence and Risk Factors of Spinal Anesthesia-Related Complications After an Elective Cesarean Section: A
Retrospective Cohort Study. Cureus, 15(1), €34198.

Li YS, Lin SP, Horng HC, Tsai SW, Chang WK. Risk factors of more severe hypotension after spinal anesthesia for
cesarean section. J Chin Med Assoc. 2024 Apr 1;87(4):442-447.

Suryawanshi C, Roshni Y. Abdominal Circumference and Hypotension Incidence in Caesarean Section Under
Spinal Anaesthesia. Cureus. 2024 Sep 7;16(9):e68851.

Ohpasanon, P., Chinachoti, T., Sriswasdi, P., &Srichu, S. (2008). Prospective study of hypotension after spinal
anesthesia for cesarean section at Siriraj Hospital: incidence and risk factors, Part 2. Journal of the Medical
Association of Thailand = Chotmaihetthangphaet, 91(5), 675-680.

Yu C, Gu J, Liao Z, Feng S. Prediction of spinal anesthesia-induced hypotension during elective cesarean
section: a systematic review of prospective observational studies. Int J ObstetAnesth. 2021 Aug;d47:103175.
Somboonviboon, W., Kyokong, O., Charuluxananan, S., & arasethakamol, A. (2008). Incidence and risk factors
of hypotension and bradycardia after spinal anesthesia for cesarean section. Journal of the Medical
Association of Thailand = Chotmaihetthangphaet, 91(2), 181-187.

Aya AGM, Vialles N, Tanoubi I, Mangin R, Ferrer JM, Robert C, Ripart J, de La Coussaye JE. Spinal anesthesia-
induced hypotension: a risk comparison between patients with severe preeclampsia and healthy women
undergoing preterm cesarean delivery. AnesthAnalg. 2005 Sep;101(3):869-875.

Huang J, Wen G, Huang Q, Huang B. Anesthesia characteristic of an algorithm of bupivacaine dose based on
height in caesarean section under spinal anesthesia: a retrospective cohort study. BMC Anesthesiol. 2023 May
2;23(1):146.

276754/14



/é;;aa"»:;;\
w% s/ ’Jﬂiﬁﬁiix’iWEﬂU’laﬁizui

Uil 38 atfuil 2 Usdfiou nsngiau 2567- Suam 2567 Vol.38 No2. July — December 2024

15) Ngamjarus C, Pattanittum P. ndStudies: application for sample size calculation in health science research.
Version 2.2. App store; 2023.

16) Sklebar I, Bujas T, Habek D. SPINAL ANAESTHESIA-INDUCED HYPOTENSION IN OBSTETRICS: PREVENTION AND
THERAPY. ActaClin Croat. 2019 Jun;58(Suppl 1):90-95.

17) Brenck F, Hartmann B, Katzer C, Obaid R, Briggmann D, Benson M, Rdhrig R, Junger A. Hypotension after spinal
anesthesia for cesarean section: identification of risk factors using an anesthesia information management
system. J ClinMonitComput. 2009 Apr;23(2):85-92.

18) Kinsella SM, Carvalho B, Dyer RA, et al. International consensus statement on the management of
hypotension with vasopressors during caesarean section under spinal anaesthesia. Anaesthesia. 2018;73(1):71-
92.

19) Wang X, Xu JM, Zhou F, He L, Cui YL, Li ZJ. Maternal position and development of hypotension in patients
undergoing cesarean section under combined spinal-epidural anesthesia of intrathecal hyperbaric ropivacaine.
Med SciMonit. 2015;21:52-58.

20) 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 Aug;79(2):262-9.

21) Ngamjarus C, Pattanittum P. ndStudies: application for sample size calculation in health science research.
Version 2.2. App store; 2023.

22) Bernard, R. Fundamentals of biostatistics (5th ed.). Duxbery:Thomson learning; 2000:p.384-385.

23) Fleiss, J. L., Levin, B., Paik, M. C. Statistical methods for rates and proportions (3rd ed.). John
Wiley&Sons;2003:p.76.

24) Demilew BC, Zurbachew N, Getachew N, Mekete G, Teshome D. Prevalence and associated factors of
intraoperative Nausea and Vomiting of mothers who gave birth with cesarean section under regional
anesthesia: a systematic review and meta-analysis; 2023. BMC Pregnancy Childbirth. 2025 Mar 7;25(1):244.

276754/15



