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A Comparison of Phenylephrine Administration between
Intravenous Bolus and Slow Injection in Treatment of Spinal
Anesthesia-Induced Hypotension on Bradycardia and Other Side
Effects in Patients Undergoing Cesarean Section: A Randomized,

Single-Blind Study

Ratikorn Anusorntanawat

Department of Anesthesiology, Chaophrayayommarat Hospital, Muang, Suphanburi 72000
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Background: Phenylephrine is currently recommended
for the management of spinal anesthesia-induced
hypotension due to fetal acid-base status improvement.
However, it induced bradycardia, which was a surrogate
outcome of cardiac output.

Objectives: To compare the incidence of bradycardia and
the other side effects between Intravenous (V) bolus and
a slow injection of phenylephrine administration
Methods: One hundred and eighty-six parturients
undergoing elective cesarean section who had hypotension
following spinal anesthesia were randomized into two
groups. Group B received IV bolus injection of phenylephrine
100 mcg in 10 ml. Group S received continuous IV slow
injection of phenylephrine 100 mcg in 10 ml within 30
seconds with opening three ways of 3-way stopcock to
imitate the function of a syringe pump. Bradycardia was
treated with atropine 0.6 mg. The other side effects were
recorded.
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Results: The incidence of bradycardia was significantly
higherin group Bthangroup S(9,9.7%vs 1,1.1%; P =0.009).
All bradycardia in Group B had heart rate 46-60 bpm with
hypotension and no associated with pressing on the
fundus to assist in the birth (uterine compression). But,
one case in Group S had heart rate < 45 bpm, which
related to uterine compression. There was no statistically
significant difference in the total dose of phenylephrine
administration, reactive hypertension, cardiac arrhythmia,
neonatal Apgar score at 1 and 5 minutes, and birth weight
between two groups.

Conclusions: Slow injection of phenylephrine within
30 seconds to imitate the function of a syringe pump can
significantly lower the incidence of phenylephrine-induced
bradycardia than bolus injection in the treatment of spinal
anesthesia-induced hypotension.

Keywords: Bradycardia, Cesarean section, Hypotension,
Phenylephrine
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[ Enrollment ]

\ 4

Assessed for eligibility (n=238)

Excluded (n=52)

4 No hypotension (n=46)

4 Ketamine (n=2)

4 Atropine before phenylephrine (n=3)

\ 4

Randomized (n=186)

v

v ( Allocation ] v
S
Allocated to intervention (n=93) Allocated to intervention (n=93)
4 Received allocated intervention (n=93) 4 Received allocated intervention (n=93)
, [ Follow-Up ] v
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=93) Discontinued intervention (give reasons) (n=93)
v ( Analysis ] .
S
Analysed (n=93) Analysed (n=93)
4 Excluded from analysis (give reasons) (n=0) 4 Excluded from analysis (give reasons) (n=0)

Figure 1 CONSORT flow diagram
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Table 1 Baseline characteristics and demographic data

Variables Group B (N=93) Group S (N=93) P-value
N (%) N (%)

Age (yr), mean+SD 28.3 %52 291 +5.6 0.30°
Gastational age (week), mean+SD 38.4 0.7 38.4 0.6 0.91°
Baseline systolic blood pressure (mmHg), mean=SD 117.6 £10.5 119.0 #9.2 0.32°
Baseline diastolic blood pressure (mmHg), mean+SD) 735 8.4 725 6.3 0.36°
Baseline heart rate (beat per minute) 85.5 *8.1 86.0 *9.0 0.64°
ASA 1.0°

[ 88 (94.6) 89 (95.7)

Il 5 (5.4) 4 (4.3)
Indication for cesarean section 0.46°

Oligohydramnios 17 (18.3) 17 (18.3)

Cephalopelvic disproportion 37 (39.8) 40 (43.0)

Breech presentation (2.2) 6 (6.5)

Premature ruptured of membrane 0 (0) (2.2)

Previous cesarean section 32 (34.4) 25 (26.9)

Non reassuring FHS 1 (1.1) 17 (1.1)

Elective 4 (4.3) 2 (2.2)
Underlying disease 0.93°

None 88 (94.6) 89 (95.7)

Diabetes mellitus 4 (4.3) B

Asthma 1 (1.1) 1 (1.1)

a = independent-Samples t test, b = fisher’s exact test, ¢ = chi square test

wuglAnsadialawiugl nqgu B 9 38 (Fasay 9.7) AnFlaing lunga B a1uou 18 918 (Feraz 66.7)
wsinga S wuue 1 318 (eeaz 1. 1) P=0.009 guiAnsnl %'qﬁ@ﬂﬂf.hmg'm S AU 25 918 (Faeaz 96.2) P = 0.002
salauudniigesnendoesTnstuty wilungu B9 1Bunnuilila OBURMNATE NG 2 ngx dAuLANsng
(Faeay 9.7) WAngu S wuwA 1978 (Feeaz 1.1) P=0.009 AuaeeldfidadAyn1eadd P = 0.62 dowlun) A
Tasnnaelungu B azldnsnissiuaesiala 46-60 A% 100 lulasndu wu Fasas 60 waz 65 lungu B wazngs
feunfiuaziinonusulafingn lagldfponduiusiu S muddu wuanswanseeedlsiffdndnnneadn
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Table 2 Relevant data pertaining to anesthesia, bradycardia and the other side effects

Variables Group B (N=93) Group S (N=93) P-value
N (%) N (%)
Anesthetic level at 1% minute 0.06°

L1-T11 5 (5.4) 1 (1.1)

T10-T5 85 (91.4) 83 (89.2)

T4-T1 3 (3.2) 9 (9.7)

Anesthetic level at 5" minute 0.79°

T10-T5 24 (25.8) 20 (21.5)

T4-T1 68 (73.1) 72 (77.4)

Level C 1 (1.1) 1 (1.1)

Total phenylephrine (mcg) 0.62°

100 60 (64.5) 65 (69.9)

200 27 (29.0) 22 (23.7)

300 6 (6.5 5 (5.4)

400 0 (0) 1 (1)

Bradycardia (treated with atropine) 9 (9.7) 1 (1.1) 0.009*¢
Heart rate < 45 beat per minute 0 (0 1 (1.1) 1.00°

related with uterine compression 0 (0) 1 (1.1)

Heart rate 46-60 beat per minute 27 (29.0) 26 (28.0) 0.87°

Without hypotension 18 (66.7) 25 (96.2) 0.002°

related with uterine compression 7 (38.9) 11 (45.8)

With hypotension (treated with atropine) 9 (9.7) 0 (0) 0.003*°
Reactive hypertension (systolic blood pressure > 20% of baseline) 1 (1.1) (4.3) 0.37°
Cardiac arrhythmia 3 (3.2) (3.2) 1.00°
Type of cardiac arrhythmia 0.72°

premature atrial contraction 2 (2.2) 1 )

premature ventricular contraction 1 (1.1) 2 (2.2)

a = independent-Samples t test, b = fisher’s exact test, ¢ = chi square test
Table 3 Neonatal outcome
Variables Group B (N=93) Group S (N=93) P-value
N (%) N (%)
Apgar at 1% minute 1.00°

8 0 (0) 1 (1.1)

9 93 (100.0) 92 (98.9)

Apgar at 5" minute 1.00°

9 1 (1.1) 2 (2.2)

10 92 (98.9) 91 (97.8)

Birth weight (gram), mean+SD 3174.7 %3125 3172.4 +£336.8 0.96°

a = independent-Samples t test, b = fisher's exact test

Adeydiens 2563;46(2) * Thai J Anesthesiol 2020; 46(2): 80-7. 85
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