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The Changes of Right Ventricular Function and Hemodynamic Parameters
During Coronary Anastomosis in Beating Heart Surgery

Sung Mee Jung, M.D., Young Lan Kwak, M.D.*, Young Jun Oh, M.D.*
Jong Taek Park, M.D., Jeong Min Park, M.D., and Yong Woo Hong, M.D.*

Department of Anesthesiology and Pain Medicine, College of Medicine, Konyang University, Daejeon, Korea,
*Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Hemodynamic derangement during the displacement of the beating heart in off-pump coronary
artery bypass graft surgery (OPCAB) might be related with right ventricular (RV) dysfunction. This study
evaluated the influence of displacing and stabilizing the heart, for the anastomosis of coronary arteries, on
hemodynamic alterations and RV function in patients undergoing OPCAB.

Methods: Twenty patients with triple vessel coronary artery disease underwent OPCAB using single
pericardial sutures: a tissue stabilizer was included. The hemodynamic variables and right ventricular ejection
fraction (RVEF) were obtained using a right-heart ejection fraction thermodilution pulmonary artery catheter
after the induction of anesthesia, before and after anastomosis of each coronary artery and after sternal closure.

Results: No significant hemodynamic changes were observed during the displacement of the heart or the
placement of a stabilizer on all of the coronary arteries, except the obtuse marginal artery (OM) before
anastomosis. RVEF, left ventricular stroke work index (LVSWI), stroke volume index and cardiac index (CI)
decreased and mean pulmonary artery pressure increased significantly whist positioning the graft to the OM.
Right ventricular volumes were not significantly changed, although central venous pressure and pulmonary
capillary wedge pressure increased. Changing CI had a close relationship with LVSWI * = 0537, P < 0.05)
but not with RVEF (r2 = 0.118). These hemodynamic compromises recovered to baseline values after sternal
closure.

Conclusions: The displacement of the beating heart for positioning during anastomosis of the graft to the
OM caused significant hemodynamic instability and LV functional changes in addition to RV functional
changes seemed to be responsible for hemodynamic derangements. (Korean J Anesthesiol 2003; 44: 646~
653)

Key Words: Off-pump coronary artery bypass graft surgery; Right heart ejection fraction themodilution
pulmonary artery catheter; Right heart function.
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Table 2. Operative Data and Outcome

Variables

Number of graft (n) 2.7 £ 0.5
Duration of surgery (min) 2412 £ 27.1
Anastomosis time (min) 91.5 + 31.2
Duration of intubation in ICU (h) 144 = 34
Length of ICU stay (d) 23 £ 05

All Values are expressed as mean + SD. ICU: Intensive
Care Unit.
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Fig. 1. There was a close relationship between the change
of left ventricular stroke work index and cardiac index (r2
= 0.537, P < 0.05) when the heart was positioned for the
anastomosis of obtuse marginal artery in linear regression
analysis.
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