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Comparison of Tranesophageal Echocardiography versus Thermodilution Method for the Assessments of Right

Ventricular Function

Sungwon Na, M.D.', Tae Dong Kweon, M.D.', Young Jun Oh, M.D."**, Yong Woo Hong, M.D."*’, Ji Ho Kim, M.D.", and Young

Lan Kwak, M.D."*?

'Department of Anesthesiology and Pain Medicine, “Anesthesia and Pain Research Institute, *Yonsei Cardiovascular Research Institute,

Yonsei University College of Medicine, Seoul, Korea

Background: It is important to evaluate the right ventricular (RV) function intraoperatively for optimal management of patients

undergoing cardiac surgery. The clinical relevance of thermodilution method to tranesophageal echocardiography (TEE) for the

measurements of RV function during off-pump coronary artery bypass surgery (OPCAB) was evaluated in this study.

Methods: Fifty patients undergoing OPCAB were included. RV function was assessed with both thermodilution method and

TEE after anesthesia induction (T1), 10 min after leg elevation (T2), 10 min after returning to the supine position (T3), 10 min

after Y-graft formation started (T4), 10 min after sternum closure (T5) and 10 min after applying 5 cmH>O of positive end expiratory

pressure (T6).

Fractional area change (FAC) and tricuspid annular plane systolic excursion ratio (TAPSE) were measured by

TEE and compared to RV ejection fraction (RVEF) measured by thermodilution technique. RV end diastolic area (EDA) derived
from TEE was compared to RV end diastolic volume index (EDVI) derived from thermodilution technique.

Results:
analysis.

There was no significant correlation between echocardiographic data and thermodilution data by linear regression
However, only in patients with right coronary artery stenosis less than 90%, TAPSE and FAC were significantly cor-

related with RVEF (P = 0.008 and 0.01, respectively) and EDA was significantly correlated with EDVI (P = 0.013) only at T4.
Conclusions: RV performance measured by thermodilution technique did not correlate well with TEE finding in severe coronary

artery disease patients. The correlation was significant during hemodynamically stable period (during Y-graft formation) in patients

without severe right coronary artery disease.

(Korean J Anesthesiol 2006; 51: 58~ 64)

Key Words: off-pump coronary artery bypass surgery, right ventricular function, thermodilution, transesophageal echocardiography.
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Table 1. Demographic Data

Parameters n =50

Age (yr) 63 =7

Gender (M/F) 36/14

Height (cm) 164 = 8

Weight (kg) 66 £ 9

BSA (m) 171 + 0.15

RCA stenosis > 80% 45

LVEF (%) 58 + 15

All values are expressed as mean = SD or number of patients. BSA:
body surface area, RCA: right coronary artery, LVEF: left ventricular
ejection fraction.
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Table 2. Changes in Hemodynamic Data
Tl T2 T3 T4 T5 T6

HR (beats/min) 63 +9 59 +8 58 + 7% 61 + 73 + 11% 73 + 12%
CVP (mmHg) 7+2 8 +2 9 +2 8 + 10 + 3* 10 + 3%
MAP (mmHg) 74 £ 10 76 + 7 75 + 12 77 + 10 78 £+ 9 74 £ 9
PCWP (mmHg) 11 +3 13 + 3% 13 + 3* 13 + 3* 14 + 3* 15 + 3*
MPAP (mmHg) 16 + 3 17 £+ 3 18 +3 18 + 4 19 + 4% 20 + 4%
PVRI (dynes - sec - m’fem’) 146 + 71 123 + 48 137 + 59 162 + 83 161 + 64 161 + 74
CI (L/min/m’) 247 + 126 2.79 + 0.69 256 + 087 245 + 096 236 + 0.82 227 + 096

All values are expressed as mean * SD. HR: heart rate, CVP: central venous pressure, MAP: mean arterial pressure, PCWP: pulmonary capillary
wedge pressure, MPAP: mean pulmonary arterial pressure, PVRI: pulmonary vascular resistance index, CI: cardiac index, T1: 10 min after anesthesia
induction, T2: 10 min after leg elevation, T3: 10 min after neutral position, T4: 10 min after Y-graft formation started, T5: 10 min after sternum
closure, T6: 10 min after applying 5 cmH,O of positive end expiratory pressure. *: P < 0.05 compared to values at T1.

Table 3. Changes in Right Ventricular Performance

Tl T2 T3 T4 T5 T6
RVEF (%) 34+ 6 34+ 7 34+ 7 34 +6 31+5 30 £ 5
FAC (%) 45 + 12 46 + 9 43 + 10 44 + 11 43 + 10 45 £ 9
TAPSE 028 + 0.10 029 + 0.09 0.30 + 0.09 027 + 0.09 027 + 0.10 028 + 0.09
EDVI (cm’/m?) 139 + 29 136 + 23 139 + 22 141 + 29 123 + 29% 119 + 26*
EDA (cm?) 182 + 6.4 19.6 + 63 187 + 63 185 + 59 166 + 6.3 156 + 4.8

All values are expressed as mean = SD. RVEF: right ventricular ejection fraction measured with pulmonary artery catheter, FAC: fractional area
change on TEE, TAPSE: tricuspid annular plane systolic excursion ratio on (TEE), EDVI: right ventricular end diastolic volume index measured with
pulmonary artery catheter, EDA: right ventricular end diastolic area on transeophageal echocardiography (TEE), T1: 10 min after anesthesia induction,
T2: 10 min after leg elevation, T3: 10 min after neutral position, T4: 10 min after Y-graft formation started, TS: 10 min after sternum closure, T6:
10 min after applying 5 cmH,O of positive end expiratory pressure. *: P < 0.05 compared to values at T1.

Table 4. Correlations between TEE and Pulmonary Artery Catheter Derived Data

CC/P-value Tl T2 T3 T4 T5 T6
RVEF vs TAPSE 0.155/0.345 0.081/0.591 0.008/0.959 0.209/0.173 0.211/0.168 0.158/0.319
RVEF vs FAC 0.220/0.179 0.023/0.881 0.122/0.415 0.044/0.784 0.089/0.560 0.049/0.761
EDVI vs EDA 0.182/0.281 0.257/0.100 0.197/0.201 0.109/0.496 0.239/0.127 0.172/0.301

CC: correlation coefficients, RVEF: right ventricular ejection fraction measured with pulmonary artery catheter, TAPSE: tricuspid annular plane systolic
excursion ratio on (TEE), FAC: fractional area change on TEE, EDVI: right ventricular end diastolic volume index measured with pulmonary artery
catheter, EDA: right ventricular end diastolic area on transeophageal echocardiography (TEE), T1: 10 min after anesthesia induction, T2: 10 min
after leg elevation, T3: 10 min after neutral position, T4: 10 min after Y-graft formation started, T5: 10 min after sternum closure, T6: 10 min

after applying 5 cmH,O of positive end expiratory pressure.
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Table 5. Correlations between TEE and Pulmonary Artery Catheter Derived Data in Patients with Right Coronary Artery Stenosis Less than 90%

CC/P-value T1 T2 T3 T4 T5 T6
RVEF vs TAPSE 0.447/0.055 0.225/0.313 0.065/0.773 0.561/0.008 0.120/0.584 0.150/0.518
RVEF vs FAC 0.017/0.946 0.324/0.141 0.115/0.610 0.576/0.010 0.047/0.831 0.060/0.803
EDVI vs EDA 0.410/0.091 0.207/0.395 0.257/0.288 0.573/0.013 0.011/0.962 0.277/0.282

CC: correlation coefficients, RVEF: right ventricular ejection fraction measured with pulmonary artery catheter, TAPSE: tricuspid annular plane systolic
excursion ratio on (TEE), FAC: fractional area change on TEE, EDVI: right ventricular end diastolic volume index measured with pulmonary artery
catheter, EDA: right ventricular end diastolic area on transeophageal echocardiography (TEE), T1: 10 min after anesthesia induction, T2: 10 min
after leg elevation, T3: 10 min after neutral position, T4: 10 min after Y-graft formation started, T5: 10 min after sternum closure, T6: 10 min

after applying 5 cmH,O of positive end expiratory pressure.

60 RVEF vs TAPSE
e RVEF vs TAPSE
50 Y =214 +34.8X

TAPSE

Fig. 1. Regression analyses of right ventricular ejection fraction (RVEF)
with tricuspid annular plane systolic excursion (TAPSE) 10 min after
Y-graft formation started in patients with right coronary artery stenosis
less than 90%.

60 - RVEF vs FAC
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RVEF
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Fig. 2. Regression analyses of right ventricular ejection fraction (RVEF)
with fractional area change (FAC) 10 min after Y-graft formation started
in patients with right coronary artery stenosis less than 90%.
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Fig. 3. Regression analyses of right ventricular end diastolic volume
index (RVEDVI) with right ventricular end diastolic area (RVEDA) 10
min after Y-graft formation started in patients with right coronary artery
stenosis less than 90%.
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