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Incident of hypotension after performing spinal anesthesia during preloading of fluid gelatin
and phenylephrine during spinal anesthesia compared with those with only fluid gelatin in

patients undergoing cesarean section

Bundharika Artnasiaw*, Ladda Unsri*, Wanida Phadungweang*, Charn Kusonlerdjariya**
Abstract

Introduction: Spinal anesthesia is recommended for those undergoing a cesarean section. As a result, the

sympathetic autonomic nervous system is suppressed. The hypotension is a major side effect, which may result in
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a bradycardia or death in severe cases.

Objectives: To compare hypotension after spinal anesthesia during preloading (given before spinal
anesthesia) between the administration of fluid gelatin and intravenous phenylephrine during spinal anesthesia and
the administration of fluid gelatin only in patients undergoing cesarean section.

Methods: The study was conducted on the basis of randomized comparative trial, therapy (intervention)
in female patients aged 18-44 years, 37-40 weeks gestational age, during 2020-2021 at Chaiyaphum hospital,
Chaiyaphum province, Thailand. The index group consisted of patients given 500 mL of fluid gelatin preloading
and intravenous 100 mcg phenylephrine during spinal anesthesia (GP). The comparison group consisted of patients
given 500 ml of fluid gelatin preloading (G). Study size estimation is 42 cases per group.

Results: Each group consisted of 42 patients. The baseline data for both groups of patient and infants were
not different. The mean age was 29 years, gestational age 38 weeks, weight 66 kg, BMI 26 kg/m2. However, data
during the intraoperative period showed that the GP group had less intraoperative blood loss than the G group
(310.7£100.9 and 366.7+124.3, p=0.093) and had a high level of anesthesia (above level T4) greater than the G
group (57.0% and 33.3%, p=0.048). The GP group had less hypotension than the G group, but this was not
statistically significant (40.5% and 57.1%, p=0.190). When different factors such as blood loss and a high level of
anesthesia, were adjusted difference by risk difference regression, it was found that patients in the GP group had
hypotension less than the G group 21.06% with statistical significance. If a preventive method is used by giving
GP to 5 patients, hypotension shall be reduced in 1 patient (NNT=5) and there were no significant differences of
side effects in patients and infants.

Conclusion: The administration of 500 mL of fluid gelatin preloading with 100 mcg of phenylephrine
given during spinal anesthesia undergoing cesarean section contribute to a lower incident of hypotension than the
administration of a single fluid gelatin. Therefore, it may be considered to be given in good health patients who
have undergone a cesarean section and not contraindicated with these drugs.

Keywords: hypotension, spinal anesthesia, cesarean section, fluid gelatin, phenylephrine.

*Department of Anesthesiology, Chaiyaphum Hospital **Department of Obstetrics and Gynecology, Chaiyaphum Hospital
Submission: 10 October2022

Publication: 26 December 2022
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1IaN1Y 26 N 1aNTUADAITIUNAT (A15197 1)

Pregnancy with GA 37-40 weeks with

cesarean section (n= 103)

Excluded (n= 10)
+ Declined to participate (n=10)

Randomized (n= 93) |

[ewinol |eaipaw wnydeAreyo

Allocated to intervention gr. gelofusin 500 mL’ Allocated to control gr. gelofusin 500 mL IV .<
1V drip before SB with phenlylephrine 100 mcg drip before SB (n= 44) @
1V drip in 3 min as SB (n=49)
2
L ! S
D
Spinal anesthesia (SB) | I Spinal anesthesia (SB) o
[
8
Converted GA (n= 2) Converted GA N
-
Received sedative drug (n=5) (n=2)

w
Analysed (n= 42) | Analysed (n= 42)

3 1/#1 1. CONSORT flow diagram

M13197 1. Baseline maternal characteristics and demographic data. (n=42)

Indicators Group GP* Group G’ P-value

Age (y), (mean=SD) 29.4+£5.7 29.3 £6.7 0.902
Gestation (wk), (mean+SD) 38.2+0.7 38.0 £0.6 0.249
BW* (kg), (mean+SD) 65.7 7.5 67.0 6.1 0.410
BMI (kg/mz), (mean+SD) 26.4£3.0 26.7 +2.1 0.575
Indication for cesarean section (CS), n (%) 0.359

Cephalopelvic Disproportion 2(4.8) 2(4.8)

Breech presentation 8(19.0) 3(7.1)

Previous CS 17 (40.5) 16 (38.1)

Arrest of labor 3(7.1) 5(11.9)

Elective (Maternal request) 10 (23.8) 15 (35.7)

Post term 2 (4.8) 00

Transverse line 0(0) 1(2.4)
SBP* baseline (mmHg), (mean+SD) 114.3 7.1 111.7 +8.2 0.126
DBP* baseline (mmHg), (mean=SD) 70.0 6.8 69.1+£7.2 0.547
MAP* baseline (mmHg), (mean+SD) 84.7 £6.5 84.0 £8.6 0.670
HR* baseline (bpm), (mean=SD) 83.849.8 86.1 £9.0 0.248
NPO* time (h), (mean £SD) 13.9+4.2 12.6 £3.9 0.155
IV* fluid before loading, (mL), (mean+SD) 338.1 £253.2 297.6 £235.0 0.379
Time of gelatin loading (min), (mean+SD) 25.1£11.6 23.3£112 0.517

(a = gelatin preloading with phenylephrine IV, b = gelatin preloading, * BW: body weight, SBP: systolic blood pressure, DBP: diastolic blood pressure,

MAP: mean arterial blood pressure, HR: Heart rate, NPO: nothing by mouth, IV: Intravenous), p < 0.05 considered significant

i} Q&lk’)’ﬁﬁﬁi




r g/ 1 = 1 1 2 1
HAZFNAINITA (AFIA0UIN) NOUMIAA 1a)
UANAINAY (GP 144.748.3, G 144.9+7.4, p=0.947)
v
Hoyandgeninssnvuzsziuanuidnuazrida
Y Y ?_,' a o =
Taun szeznaimsIiansieaay sedunsia
g uived ludunas (L3-L4 GP 16.7%, G 14.3%,
L4-L5 GP 83.3%, 85.7%, p=1.000) n139angile
VULAABIY (sitting GP 88.1%, G 90.5%, lateral
position GP 11.9%, G 9.5 %, p=1.000) ¢ &g¢1301
@ 9= " w v ¥
sziunnuian szeznaInsriaa M iaisi

3199 2. Maternal intraoperative data. (n=42)

seuneian Usinadaane eadauagn Tl
AnuuAnARAUN A uanunguiile G I

m3idedeavmziIAaioanINgy G (310.7£100.9

¥ o w

18 2366.7£124.3, p=0.093) ¥4 T Tl e d 1Ay n19

'o o a

aa a = @ Y =2
ﬁﬂﬁll@]ﬁ'lﬂiy‘ﬂ'l\iﬂauﬂ L!a$Nﬂ1§'i$\3Uﬂ'ﬂ§J§ﬁﬂ
3zéfuq 3 (level above 4" thoracic level) mﬂﬂ'jmﬁjn

G (57.0% 18 33.3%, p=0.048) 081N HodAY NI

499 (M131990 2)

Indicators Group GP Group G P-value

High spinal block (above 4" thoracic level), n (%) 24 (57.1) 14 (33.3) 0.048
Duration

Surgery (min), (mean+SD) 29.8 +8.8 31.5+7.9 0.364

Anesthesia (min.), (mean+SD) 48.6 £10.0 49.0 £8.1 0.877

SB* to cord clamp (min.), (mean+SD) 14.1 4.3 16.0 £6.1 0.108
Blood loss (mL), (mean+SD) 310.7 £100.9 366.7 £124.3 0.093
IV* Fluid (mL), (mean +SD) 800.5 £221.3 822.6 +241.5 0.938
Urine output (mL), (mean +SD) 81.0 +45.1 74.9 +48.2 0.374
Oxytocin

Push first dose (mg), (mean+SD) 5(0) 5(0) =

15U + LRS 1000 (mL), (mean+SD) 181.0 £100.6 183.3 £90.8 0.811

25U + LRS 1000 (mL), (mean+SD) 36.9 +£89.7 1194453 0.141

25U + LRS 1000 (mL), (mean+SD) 0(0) 14.3 +64.7 0.494
Methylergometrine (mcg), (mean+SD) 23.0 £70.0 30.0 £90.0 1.000

(*SB: spinal block, I'V: intravenous), p < 0.05 considered significant
maansnszunlvatouTafinvasrda

o Y= v W T 1 a
1agsedUANUIAN WAdNTHANNUIINGN GP 1NA
anwauTadadvazidaiooniingy G ualill
HodAYNADA (40.5% 18z 57.1%, p=0.190) Tay
1 = g a a a 1 =
nqu GP IanuauTanadalaanluyie 10 win
usnrdImssziuanuidnganiingy G egadl

@ )

Wod1Ayn1aana (119.10£13.64, 111.93+12.22,
p=0.013) (M35 3, 319 2) tlerhifadeninaso
anuaulanannuinuanaranuldun n1siae

A @ Y= 1 2 Y
1aon L!’dzﬂﬁizﬂ‘ﬂﬂ’NiJgﬁﬂiZﬂ‘]Jq\‘iiﬂlli‘Uﬂ’Jﬂ

qAUNI7T risk difference regression wudwz’fﬂwﬂdu
GPiiaauduTafiad1osni1ngy G 21.06%
pd 19 NTad 1A NINEDA (p=0.049) (15199 4) 1z
mnl¥stlesiulasli GP $1u3u 5 510 9zaams
wanzanudulaiadild 13510 (NNT=5)
nadhaResduludesdanudn msiiaaiuduy
Tanagalungy GP MeUAUNgY G 1NAGINI UA
Tnana1anun19a9a (17, 40.5% uag 11, 26.2%,
p=0.123) Ng¥ GP IAAN1ILTNITIAUTINIINGY G

U999 10 WK v Liuanaaiun1aada (90.3,
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v Y
+11.7 118 95.5, £13.0, p=0.054) (715197 3) N9aA09
1 a A 9 Y \ 2’, 1 LK |
nEuINATNITIAUT BN 60 ATY TEHIeAIAR Taj
UANANNY (2,4.8% LAY 2, 4.8%, p=0.247) (A13199
[ o v A 1 v Y
3) wagHadnlsuilatenuana1anuA8auN1S

risk and mean difference regression uda Tiwuany

2.4%, G 0%, p=1.000, 9 AzLLUU GP 97.6%, G 100%,
p=1.000) tiag 5 U1 (9 ALUUY GP 4.8%, G 0%,
p=1.000, 10 AZLUY GP 95.2%, G 100%, p=1.000 )
Nifiaamuandiesy himinnisn (nfu) 1

HANAINU (GP 3059.0+237.2 g, G 3003.8+317.1,

v
A o w

uANANYeINATIuAsINd IR (15197 4) A5y p=0.373)

do3a N30 APGAR score 1 W1 (8 AZUUYU GP

@15197 3. Maternal hemodynamic outcome and other complications in intraoperative period. (n=42)

[euinol [esipew wnydeAieyo

<
Indicators Group GP Group G P-value i
Hypotension intraoperative period, n (%) 17 (40.5) 24 (57.1) 0.190 g
Hypotension SB to umbilical cord clamp, n (%) 12 (28.6) 15 (35.7) 0.641 §
Numbers of hypotension event (episode)* 3.143.4 2.5+2.4 0.529
Time to first hypotension (min)* 12.8 +8.2 11.7+8.4 0.482
SBP, (nmHg), (mean+SD)
1-10 min 119.1 £13.6 111.9+12.2 0.013
11-20 min 112.7 £11.0 111.6 £13.7 0.694
21-30 min 108.6 £11.0 108.7 £12.9 0.971
>30 min 111.5 +8.4 109.5 +8.5 0.295
Maximum fall SBP from 20% of baseline (mmHg), 5.149.0 6.2 £8.6 0.245
(mean+SD)
HR, (bpm), (mean+SD)
1-10 min 90.3 +£11.7 95.5+13.0 0.054
11-20 min 94.5 £11.9 90.2 +£16.3 0.169
21-30 min 91.8 £12.0 91:8+13.5 0.993
>30 min 89.5 £12.1 91.7+12.1 0.405
Dose of Phenylephrine®, mecg, (mean+SD) 52.9 £54.4 33.3+462.0 0.071
Dose of Ephedrine*, mg, (mean+SD) 10.6 £9.7 10.3 £10.4 0.763
Dose of Atropine*, mg, (mean+SD) 0(0) 0(0)
Hypertension (SBP >20% of baseline), n (%) 17 (40.5) 11(26.2) 0.123
Bradycardia (HR <60 bpm), n (%) 2(4.8) 2(4.8) 0.247
Tachycardia (HR =120 bpm), n (%) 6(14.3) 12 (28.6) 0.183
Other complication, n (%)
Other Arrhythmia 0(0) 1(2.4) 1.000
Nausea/Vomiting 8(19.1) 5(11.9) 0.548
Shivering 3(7.1) 1(2.4) 0.616

(*Patients with hypotension only), p < 0.05 considered significant
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DBP gr G —--— DBP gr GP

3 19 2. blood pressure of gelatin group (G) and gelatin with phenylephrine group (GP).

A13197 4. Maternal hemodynamic outcome of intraoperative period. *

Indicator Parameter Effect 95% CI p-value

Hypotension intraoperative period (%) RD** -21.06 -42.01 -0.12 0.049
Hypotension SB to umbilical cord clamp (%) RD -14.78 33,22 3.65 0.116
First time to hypotension (min) MD 1.67 -3.60 6.95 0.534
Numbers of hypotension event (episode) MD 0.62 0.27 1.45 0.272
SBP, (mmHg) MD

1-10 min 7.94 2.54 13.35 0.004

11-20 min 2.08 -3.44 7.59 0.461

21-30 min -0.27 -5.69 §.15 0.923

>30 min 1.73 -2.14 5.60 0.380
Maximum fall SBP from 20% of baseline (nmHg) MD** -1.03 -4.86 2.79 0.597
HR, (bpm), (mean+SD) MD

1-10 min -3.61 -9.13 1.94 0.199

11-20 min -2.26 -8.52 3.99 0.478

21-30 min 0.67 -5.10 6.44 0.820

>30 min -1.34 -6.64 3.96 0.621
Hypertension (SBP >20% of baseline) (%) RD 12.83 -8.39 34.06 0.236
Bradycardia (HR <60 bpm) (%) RD -0.47 -10.30 9.36 0.925
Tachycardia (HR 2120 bpm) (%) RD -6.91 -24.19 10.37 0.433

(doyavengu GP nvuieuiungu G mevanlfunauiAnA 1383 blood loss 1A high spinal block (adjusted different factor) **RD: risk

difference, MD: mean difference), p < 0.05 considered significant

dmiunnuaulaiadalaan (Systolic
blood pressure: SBP) 48 LAENDT (Heart rate: HR) ‘ﬁ
Foainity lungu GP Weunungy G hinanaia
AU AIUE1AY (SBP; 116.1+10.2 11ag 113.7£9.2,
p=0.259, HR; 75.4+13.9 1A 76.6 =11.8, p=0.668)

H ' Y
gaznnal 24 953109 ANAU lafALAzFNITN
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116.9+9.4, p=0.929 t1ag HR; 78.5+9.4 uag 81.5
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