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The Effects of Phenylephrine on Hemodynamics in Patients with Chronic
Pulmonary Hypertension Compared to Patients
without Chronic Pulmonary Hypertension

Hyun Jeong Kwak, M.D., Seung Muk Han, M.D., Jong Hwa Lee, M.D.*
Young Jun Oh, M.D.*, and Young Lan Kwak, M.D.*

Department of Anesthesiology, National Medical Center,
*Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Increasing coronary perfusion pressure with phenylephrine is important treatment
strategies for right ventricular dysfunction caused by pulmonary hypertension. We compared the effects
of phenylephrine on systemic and pulmonary hemondynamics in patients with and without pulmonary
hypertension.

Methods: Twenty patients undergoing a valvular replacement were divided into two groups according
to pulmonary artery pressure (PAP): control group (mean PAP < 25 mmHg, n = 9) or pulmonary
hypertension group (mean PAP > 25 mmHg, n = 11). When systolic blood pressure decreased below
100 mmHg after the induction of anesthesia, phenylephrine was infused to raise systolic blood pressure
up to 30% and 50% over baseline. Hemodynamic variables were measured at each time.

Results: Phenylephrine failed to raise systolic blood pressure up to 50% above baseline in more than
half of the patients with pulmonary hypertension in contrast to successful increases in all patients without
pulmonary hypertension. However, the ratio of PAP to systolic blood pressure was significantly reduced
in patients whose systolic blood pressure was successfully increased up to 50% over baseline in the
pulmonary hypertension group whereas the PAP concomitantly increased as systolic blood pressure was
increased in the control group.

Conclusions: Phenylephrine couldn’t increase systolic blood pressure in some patients with pulmonary
hypertension unlike in control group and it seemed to occur more often in patients with greater the ratio
of PAP to systolic blood pressure. The baseline systemic vascular resistance index was high and cardiac
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output was low in the pulmonary hypertension group and these conditions seemed to restrict the effect

of phenylephrine.

(Korean J Anesthesiol 2002; 42: 64 ~70)
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Table 1. Demographic Data

Group 1 Group 2

Sex (m/f) 4/5 3/8
Age (years) 554 + 131 41.1 + 10.1
BSA (m’) 1.60 + 0.19 1.54 + 0.16
Count of procedures 9 11
AVR and MVR 2
MVR 7 9
AVR

Values are mean = SD. Group 1: control group, Group
2: pulmonary hypertension patient group. BSA: body
surface area, AVR: aortic valve replacement, MVR: mitral
valve replacement.
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Table 2. Effects of Phenylephrine on Systemic Hemodynamic Variables
Group 1 Group 2
TO Tl ™ TO Tl T2
BP 728 + 100 877 + 69" 98.7 + 90T 716 + 52 889 + 75" 1050 + 731
HR 682 + 147 599 + 10.0 602 + 99 86.5 + 19.3* 762 + 219 69.5 + 172
CI 30 + 06 25 + 041 24 + 047 25 + 09 20 + 09 24 + 05
SI 453 + 7.1 413 + 55 402 + 6.8 289 + 124* 339 + 324 363 + 116
SVRI 1751 + 325 2632 + 475" 3031 + 5377 2078 + 663 3031 + 537 3207 + 665

Values represent mean *+ SD. Group 1: control group, Group 2: pulmonary hypertension group, PE: phenylephrine,
TO: control, T1: when systolic blood pressure was increased to 30% by phenylephrine, T2: when systolic blood pressure
was increased to 50% by phenylephrine, BP: mean blood pressure (mmHg), HR: heart rate (beats/min), CL: cardiac index

(L/min/mz), SI: stroke volume index (ml/beats/mz), SVRI: systemic vascular resistance index (dyne -

*P < 0.05 compared with group 1, P < 005 compared with TO, TP <005 compared with T1.

sec/cm5 . mz).
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Fig. 1. The percentage of mean pulmonary arterial pres-
sure to mean systemic blood pressure (RBP) significantly
reduced in patients with chronic pulmonary hypertension
(filled circle) but not in patients without pulmonary
hypertension (open square). Values represent mean =+
2SE. TO: control, T1: when systolic blood pressure was
increased to 30% by phenylephrine, T2: when systolic
blood pressure was increased to 50% by phenylephrine.
*P < 0.05 compared with group 1, P < 005 compared
with control.

Table 3. Effects of Phenylephrine on Pulmonary Hemodynamic Variables

Group 1 Group 2
TO T1 T2 TO T1 T2
PAP 18.4 + 38 220 + 5.1 267 + 7.6 402 + 7.0% 445 + 7.1% 438 + 5.4*
PVRI 173.6 = 60.7 221.6 + 734 2757 + 1132 3862 + 2474* 7072 + 4509% 3137 + 111.8
RVSWI 6.6 + 2.7 74 + 33 88 + 42" 12.0 + 5.4~ 142 + 10.7 15.8 + 3.5*
PCWP 120 £ 35 153 + 34 189 + 517 29.5 + 3.6* 322 + 42% 348 + 3.6*
Cvp 76 + 23 89 + 24 102 + 238 103 + 32* 12.6 = 4.6* 11.0 = 3.7

Values represent mean *+ SD. Group 1: control group, Group 2: pulmonary hypertension group, PE: phenylephrine,
TO: control, T1l:when systolic blood pressure was increased to 30% by phenylephrine, T2: when systolic blood pressure
was increased to 50% by phenylephrine, PAP: mean pulmonary arterial pressure (mmHg), PVRI: pulmonary vascular
resistance index (dyne - sec - /cm5 . mz), RVSWI: right ventricular stroke work index (g - m/mz), CVP: central venous
pressure (mmHg). *P < 0.05 compared with group 1, TP < 0.05 compared with TO.
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