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Effect of Pulmonary Artery Pressure on Changes in Right Ventricular Function according to Norepinephrine
Infusion in Patients with Valvular Heart Disease

Young Lan Kwak, M.D.", Jong Yeop Kim, M.D.*, Seung Ho Kim, MD., Young Jun Oh, M.D.", Jong Hwa Lee, M.D.", Kang Hun
Lee, M.D.!, and Sou Ouk Bang, M.D.!?

'Department of Anesthesiology and Pain Medicine and *Anesthesia and Pain Research Institute, Yonsei University College of Medicine,
Seoul, Korea; *Department of Anesthesiology and Pain Medicine, Ajou University College of Medicine, Suwon, Korea

Background: Increasing coronary perfusion pressure by using a vasopressor is one of the important treatment strategies in
pulmonary hypertension. In present study, we evaluated whether chronic pulmonary hypertension influences the effect of nore-
pinephrine (NE) on right ventricular function and hemodynamic variables in patients with valvular heart disease.

Methods: Forty eight patients undergoing valve replacement surgery were divided into two groups according to pulmonary
artery pressure, i.e., a control (n = 28) and a pulmonary hypertension group (n = 20). A thermodilution pulmonary artery catheter
for continuous monitoring of cardiac output, right ventricular (RV) ejection fraction and RV volume was inserted before the
induction of anesthesia. When systemic hypotension occurred following induction of anesthesia, norepinephrine was infused at
rates of 0.03 and then 0.06pg/kg/min for 10 minutes, respectively and hemodynamic variables were measured after anesthesia
induction, and at the end point of each infusion rate.

Results: No significant differences occurred in systemic or pulmonary hemodynamic variables according to the infusion of
norepinephrine between the two groups. And, no significant changes were observed in right ventricular performance according
to the infusion of norepinephrine in two groups.

Conclusions: Norepinephrine did not show different systemic or pulmonary hemodynamic effects in patients with or without
chronic pulmonary hypertension. Norepinephrine did not increase the right ventricular ejection fractions or cardiac outputs of
patients with chronic pulmonary hypertension. (Korean J Anesthesiol 2004; 47: 824 ~9)

Key Words: chronic pulmonary hypertension, norepinephrine, right ventricular function.
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midazolam 2-3 mg, sufentanil 1.5-2pg/kg¥} vecuronium 0.1
-0.15 mgkglZ 3o, As LY isoflurane (0.2-0.5
vol%)¥} sufentanil 0.2-0.4ug/kg/hr HAHFYoZ vwlHAE

Table 1. Demographic Data

Control group PH group
(n = 28) (n = 20)
Sex (M/F) 10/18 7/13
Age (yr) 49.0 + 149 532 + 104
BSA (m?) 1.6 £ 0.16 1.6 £ 0.15
Weight (kg) 58.8 + 10.0 58.1 + 99
Preop. medication
ACE inhibitors 12 10
B-blocker 3 2
Others
Preoperative ECG
Normal sinus rhythm 21 13
Atrial fibrillation 7 7
Operation
MVR and AVR 2 1
MVR 14 12
AVR 5
others 7 7

Values are mean = SD or number of patient. Control: valvular
heart disease without pulmonary hypertension, PH group: valvular
heart disease with pulmonary hypertension. BSA: body surface area,
Preop. medication: preoperative cardiovascular medications, ACE
inhibitors: angiotensin converting enzyme inhibitors, MVR: mitral
valve replacement, AVR: aortic valve replacement.
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£ frAsAH th NEE T3] A&As & F o EFoA Autey 4
R E A HEUsHEE A9 & BEd HdHs ko]l A9 30% ol FAHUS W, AFHaEt
ugrel el BAE DlEE AFUnAGTOE TEA oA BEATULel dxA 0% ol AEaAY 4
Aok VAGE F AUGg] TAD BAIA Welg W Anguol rin ofAle RUE Fuea Asd ¥
£ 34T (T, NE 0.03pg/keg/mins 1023+ A&HF3 Ao A AlLJet7|2 ST
5 W4E =A% 3(T2), NE9 £#2 0.06ug/kg/min® 2 RE Ade ¥HE + TFAXKSD)E FASHY %—ﬂh‘i‘—
SHAA A 1087 A&EZFE T WSEE SHIGH 212 SPSS 11.0 (SPSS Inc., USA)E A-&3}.L. f% } NE9|
T % Gl SR NEA BHE ARd 4 ABE  Aaed WE wes 4 & el HrAsd B3 2o
Eolel GTUAEAUE 1595 0% W2 TIL & 0k Aol A2 2IRAYE Agsalon, A 2l
S NES| SES neldhe] AHSAN. dels WrE 4 T Al U@ T2, T3 A7le dele wel e v
B, DAEA, AZAG, AZATLAAL, FA89%,  Dumer’ e ol 8340 EANAL, DEELA o ¥
AuE, SAANEAS L W) £EUSAAER S5 UE WRLE Chisqured est® AW Pgkol
2 2980, o8 o 85el A (cardiac index, CI), A 005 v]W W FAHOE feld AoT NFIALL
218 34 & x| 4= (systemic vascular resistance index, SVRI) %
¥ & #4 & A 4=(pulmonary vascular resistance index, PVRI), z o}
FAAGEAAA S, AT G N AT G B (ratio
of mean pulmonary artery pressure to mean systemic arterial Hzad FsHadshr Atolol A, vo], AEWA,
pressure, RBP)9} A EAA g2 Foll g HALAAFAF Ag 2 & A BE&GE Fod fFo zole AJH
9] H](ratio of pulmonary vascular resistance index to systemic (Table 1).
vascular resistance index, RVR)S T3ttt 233 A= NE9| AZAFYe] wE AAES o] 3 I8t w49
o5t do38 Wt IR HGaRE HAs}s Hste 7 o7 el fog Aolrh (T At dET
Aal e FHol TaE F IARWNE AY=F &3 ANMT Fog FAGYS B, HoddeHde F 7
Table 2. Effect of Norepinephrine on Systemic and Pulmonary Circulation
Control group PH group
T1 T2 T3 P value* T1 T2 T3 P value*

Systemic circulation

HR 68.7 £ 9.4 62.8 £ 89 61.7 £+ 8.8 0.036 68.0 + 104 61.5 £ 10.2 649 + 10.3 0.164
MAP 689 + 83 816 + 148 941 = 153 <0.001 723 + 78 809 = 109" 909 + 113" <0.001
CI 27 £ 1.1 23 £ 08 22 + 07" 0.045 2.7 £ 0.8 24 £ 08 22 £ 0.6 0.118
CVP 8.1 + 22 98 + 23" 122 + 27" 0.004 88 + 2.6 104 £29 125 +32" 0001
SVRI 2021 + 851 2792 + 1206" 3355 + 1217 <0.001 2072 + 789 2558 + 834 3033 + 874" 0.003
Pulmonary circulation

mPAP 184 £ 32 215 + 42" 267 + 52" <0.001 302 £ 75 333 £ 8.1 388 + 9.2 0.006
PCWP 132 £29 163 + 39' 202 + 47" <0.001 26 * 57 238 + 66 277 * 64 0.073
PVRI 174 + 92 207 + 122 275 + 172 0.023 279 + 199 361 + 192 372 £ 208 0.457
RBP 26.8 + 4.6 265 + 39 28.6 £+ 44 0.159 422 £ 11.6 42.0 £ 133 433 £ 124 0.933
RVRI 87 + 39 73 £29 8.0 + 37 0.341 125 + 7.1 126 £ 7.2 127 £ 7.0 0.997

Values present mean + SD. Control: valvular heart disease without pulmonary hypertension, PH group: valvular heart disease with
pulmonary hypertension. T1: before norepinephrine infusion, T2: after norepinephrine was infused in the rate of 0.03pg/kg/min for 10 min,
T3: after norepinephrine was infused in the rate of 0.06pg/kg/min for 10 min. HR: heart rate (beats/min), MAP: mean systemic arterial
pressure (mmHg), CI: cardiac index (1/min/m2), CVP: central venous pressure (mmHg), SVRI: systemic vascular resistance index (dyne *
sec/em’/m’), mPAP: mean pulmonary arterial pressure (mmHg), PCWP: pulmonary capillary wedge pressure (mmHg), PVRI: pulmonary
vascular resistance index (dyne - sec/cm5/m2), RBP: the ratio of mean pulmonary artery pressure to mean systemic arterial pressure, RVRI:
the ratio of pulmonary vascular resistance index to systemic vascular resistance index. *P value: change in subject variables within control
or pulmonary hypertension group, "L P < 005 compared with T1.
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Table 3. Effect of Norepinephrine on Right Ventricular Function

Control group PH group
T1 T2 T3 P value* T1 T2 T3 P value*
RVEF 32.1 + 87 296 £ 79 294 + 838 0.407 305 £ 125 270 £ 9.2 264 £ 98 0429
RVEDVI 129.8 + 26.6 1262 * 23.1 1244 + 252 0.711 140.0 + 27.8 149.7 + 44.8 1454 = 379 0718
RVESVI 87.8 + 25.6 879 + 212 875 + 255 0.998 100.2 + 30.2 1054 + 32.6 107.5 £ 37.7  0.786

Values present mean + SD. Control: valvular heart disease without pulmonary hypertension, PH group: valvular heart disease with
pulmonary hypertension. T1: before norepinephrine infusion, T2: after norepinephrine was infused in the rate of 0.03pg/kg/min for 10 min,
T3: after norepinephrine was infused in the rate of 0.06pg/kg/min for 10 min. RVEF: right ventricular ejection fraction (%), RVEDVI:
right ventricular end diastolic volume index (ml/mz), RVESVI: right ventriclular end systolic volume index (ml/mz). *P value: change in
subject variables within control or pulmonary hypertension group.
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