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Does Phenylephrine Affect Hypoxic Pulmonary Vasoconstriction
and Arterial Oxygenation during One Lung Ventilation?

Myoung-Ok Kim, M.D.!, Seo-Ouk Bang, M.D., Young-Lan Kwak, M.D.
Eun-Sook Yoo, M.D., Sang-Bum Nam, M.D., Yong-Woo Hong, M.D.
and Dong-Woo Han, M.D.

Department of Anesthesiology, Yonsei Cardiovascular Center
and Research Institute, Yonsei University College of Medicine
'Department of Anesthesiology, Eulji General Hospital, Seoul, Korea

Background: Vasoconstricting drugs such as dopamine, phenylephrine(PE) and epinephrine constrict
normoxic lung vessels preferentially, thereby disproportionately increasing normoxic lung pulmonary
vascular resistance(PVR) and inhibit hypoxic pulmonary vasoconstriction(HPV). In this study, we
evaluated the effect of PE on HPV and arterial oxygenation.

Methods: This study was performed on 21 patients undergoing thoracotomy. After induction of
anesthesia, Swan-Ganz catheter was inserted. After one lung ventilation was started, systolic blood
pressure(SBP) of the patient was reduced to 100 mmHg using inhalation anesthetic agent and then the
blood pressure was raised up to 140 mmHg by PE infusion. Hemodynamic variables were measured
and arterial blood gas was analyzed at the start of one lung ventilation(control), SBP of 100 mmHg
and SBP of 140 mmHg.

Results: The mean dose of PE infused was 5.9+3.8 ug/kg. Infusion of PE did not increase pulmonary
vascular resistant index(PVRI) significantly and did not reduce arterial PO2. There was no statistically
significant difference in intrapulmonary shunt fraction(Qs/Qt) between the time of low and high blood
pressures.

Conclusions: Pulmonary vasomotor changes induced by PE are minimal and so should not affect the
distribution of blood flow during one lung ventilation. On the basis of this result, PE appears to a
reasonable vasoconstrictor to be used in patients undergoing thoracotomy. (Korean J Anesthesiol 1998;
34: 1202~1207)
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Table 1. Demographic Data of the Patients

Sex ratio(M/F, No.) 16/15
Age(yrs) 54.2+14.2
Weight(kg) 66.5+25.1
BSA(m?) 17402

Values represent mean = SD, BSA; body surface area

£22 59+3.8 mcg/kgo] Kl rHTable 1).

zE3 #5719 100, 140 mmHgY ufe] =
ute 7}7] B} 85.6+15.5, 83.0+14.3, 82.5+13.0 3]
2 4 ol giglen oldle] HFFUYste: 4%
92.8+124, 75.9+54, 107.3+7.3 mmHgo|3lc}t. A%
24 26+1.1, 28+1.1, 3212 Ymiym®, BF
HEwigt-e 20.8+4.3, 189+3.7, 23.8+ 42 mmHgZE
B FEgtel wsel FASA 4 Fel Qe
W37t gigich. Phenylephrine& Fojsled 3718
oto] 140 mmHg 2 oilg} ANYHAAEAFE 1950+
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“m7lel wla FUA 42 £AE Belew #4
v} A A-8-FF phenylephrine AH&-F7+2] #HW] A
EYS X% 20%2 F% Aol glsicH(Table 2).

SHEAEAAG oA AR =T ph-
enylephrineZoll 4] 350%5.7, 35.0%+5.6 mmHgE §-4
st om AAEelE zH7] 391.0+1060, 361.3+142.7
mmHg2 phenylephrine®] Fo2 Qls] FAlIHoz
929 FHYE ALEGY AR Ae vdehiA
k9t c}(Table 3).

Table 2. Effects of Phenylephrine on Hemodynamic Values

Variables Control SBP < 100 mmHg SBP > 140 mmHg
HR(beats/min) 85.6+15.5 83.0+14.3 82.5+13.0
MAP(mmHg) 92.8+12.4 759+5.4 107373
CI(l/min/m’) 26+1.1 2.8+1.1 32+1.2
MPAP(mmHg) 20.8+4.3 18.9+3.7 23.8+4.2
PCWP(mmHg) 14.6+43 13.0+34 173 = 37
PVRI(dyne.s.cm™.m?) 221.3+138.5 177.6+96.6 195.0:+104.1
Qs/Qt 0.2+0.03 0.2+0.05 0.2+0.04

Values represent mean+SD, HR: heart rate, MAP: mean arterial pressure, CI: cardiac index, MPAP: mean pulmonary
artery pressure, PCWP: pulmonary capillary wedge pressure, PVRI: pulmonary vascular resistance index

Table 3. Effects of Phenylephrine on Gas Exchange

Variables Control BP<100 mmHg BP >>140 mmHg
PO(mmHg) 391.0+106.0 387.6+123.9 361.3+142.7
PCOz(mmHg) 350+5.7 34.3+50 35.0+5.6

Values represent meant SD
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