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3| AEA A3} oA R < 0.001 (P = 0.68%) 1L, MAPS] 24

'|'|
@}
lo,
=
M
fifo
(e
ot

}7ke] R® %2 0.197 (P < 0.00B) t}.
T2 7|7o2 3 E4WAA BF 9 Svool WEgwse)
ScCle] WME-S W37kl 22 T304 0.001 (P = 0.839) a2 T4oll A 0.109
sl

ol Svoel MEgRskel Folo] WE g sithe] RS



T3014 0.009 (P = 0.566) i, T4ol4 0.012 (P = 0.474\t}. SVRI}
MAP7} 7421 Al -elA T2& 7]Eo2 3 E724hdx &3 &<t
SVO,9] WE-gWslel SClo] WE-EWatte] R T304 0.045 (P =
0.445p] 3L T4ol A4 0.524 (P = 0.01 11 SvOe] WME-&W3lel FCIE
MRS 5 7ke] RPS T304 0.004 (P = 0.819) 1L, T4°]A] 0.098 (P =

0.412p1th

13



dCl

Fig. 1 Relationship between percent changes inntean arterial pressure and STAT

mode cardiac index measured by pulmonary artehetait.
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Fig. 2 Relationship between percent changes imtban arterial pressure and cardiac

index measured by FloTrac.
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Table 1. Demographic data

Variables Values (n = 50)
Age (yr) 63.48 + 6.21
Gender (M/F) 38/12
BSA (n7) 1.75+0.15
DM 23
Hypertension 30
Medications

nicorandil 23

nitrate 11

B blocker 24

of3 blocker 15

CCB 23

ARB 12

ACE inhibitors 14

diuretics 4
LVEF (%) 58.7+9.3

All values are mean + SD or number of patients. BS@dy surface area, DM: diabetes
mellitus, CCB: calcium channel blocker, ARB: angiutin receptor blockers ACE:

angiotensin converting enzyme, LVEF: preoperatifedentricular ejection fraction.
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Table 2. Changes in Hemodynamic Variables at Varitime Points

T1 T2 T3 T4 T5 T6
HR 60+9 62 +10 64+9 64+9 66 £ 9. 71+8
MAP 73 +£10 737 76£9 737 767 75+7
CVvP 7+2 7+2 9+ 3 9+3 9+3 9+2
SvQ, 786 795 68+9 67 +8 757 737

SVRI 1956 +549 1925+ 182 2564 +469 2641 +526 2264 +543 2113 +473

All values are mear SD. T1: 15 min after induction, T2: 15 min aftergvaft, T3: 1

min after opening of obtuse marginalis branch, B4min after opening of obtuse
marginalis branch, T5: 15 min after completion o&fting, T6: 15 min after sternal
closure, HR: heart rate (beats/min), MAP: mearriaitpressure (mmHg), CVP: central
venous pressure (mmHg), Sy@nixed venous oxygen saturation (%), SVRI: systemi

vascular resistance index (dynes-sec-amf).
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Table 3. Comparisons between STAT mode cardiacximdeasured by pulmonary

artery catheter and cardiac index measured by BoTr

Time Mean SCI Mean FCI P Value Bias Precision  %error
(L/min/m?) (L/min/m?) (L/min/m?)  (L/min/m?) (%)
T1 2.8+0.6 2.3+ 0.3 <0.001 0.54 1.21 455
T2 28+04 24+ 04 <0.001 0.47 0.91 34.8
T3 21+0.3 22+04 0.327 -0.07 0.88 40.3
T4 20+04 2.1+ 04 0.049 -0.14 0.86 45.2
T5 25+£0.6 24+ 05 0.193 0.13 1.23 44.8
T6 25+£05 24+ 04 0.336 0.08 1.07 43.2
Total 25+£0.6 2.3t04 <0.001 0.17 1.15 46.6

All values are meast SD. SCI: STAT mode cardiac index measured by pobng
artery catheter, FCI: cardiac index measured byi@o, T1: 15 min after induction, T2:
15 min after Y graft, T3: 1 min after opening oftafe marginalis branch, T4: 5 min
after opening of obtuse marginalis branch, T5: 15 after completion of grafting, T6:

15 min after sternal closure.
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Table 4. Comparisons between STAT mode cardiacximdeasured by pulmonary

artery catheter and cardiac index measured by Bto@t the points of normal SVRI*

and MAP**
Time Mean SCI Mean FCI P Value Bias Precision %error
(L/min/m?) (L/min/m?) (L/min/m?) (L/min/m?) (%)
T1 2.7+0.3 2.2+ 0.3 < 0.001 0.4 0.72 30.2
T2 26+0.3 2.3+ 0.3 0.001 0.39 0.75 29.8
T3 21+0.3 2.2+ 04 0.249 0.16 0.39 39.2
T4 20+x04 21+ 04 0.293 0.09 0.57 28.8
T5 2.3+0.3 22+ 04 0.633 0.04 0.69 26.1
T6 26+0.3 2.6£04 0.879 0.01 0.74 28.8
Total 25+0.3 24+ 04 <0.001 0.18 0.71 29.5

All values are meast SD. SCI: STAT mode cardiac index measured by pobng
artery catheter, FCI: cardiac index measured byi@o, T1: 15 min after induction, T2:
15 min after Y graft, T3: 1 min after opening oftafe marginalis branch, T4: 5 min
after opening of obtuse marginalis branch, T5: 15 after completion of grafting, T6:

15 min after sternal closure,*: 1600~2600 dyses-r/cn? ,**: 60~80 mmHg
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Table 5. Comparisons between STAT mode cardiacxindeasured by pulmonary
artery catheter and cardiac index measured by Btoat the points of abnormal SVRI*

or abnormal MAP**

Time Mean SCI Mean FCI P Value Bias Precision  %error
(L/min/m?) (L/min/m?) (L/min/m?)  (L/min/m?) (%)
T1 3.0+0.8 22+ 04 0.003 -0.74 1.66 61.2
T2 3.3x05 2.5+ 0.6 0.008 -0.82 1.26 47.4
T3 2.0+0.3 22+ 04 0.014 0.28 0.86 41.0
T4 1.8+0.3 2.1+ 0.3 0.001 0.31 0.83 44.3
T5 25+0.8 23+04 0.297 -0.19 1.46 52.9
T6 24+£0.7 2.3+ 05 0.513 -0.14 1.45 57.9
Total 2.7£0.6 23+04 0.001 -0.20 1.39 54.1

All values are meast SD. SCI: STAT mode cardiac index measured by pobng
artery catheter, FCI: cardiac index measured byi@o, T1: 15 min after induction, T2:
15 min after Y graft, T3: 1 min after opening oftafe marginalis branch, T4: 5 min
after opening of obtuse marginalis branch, T5: 15 after completion of grafting, T6:
15 min after sternal closure,*: < 1600 or > 260MeBsec-ncn? ,**: < 60 or > 80

mmHg
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Abstract

Comparison of cardiac output measured by FloTragepcontour
analysis and pulmonary artery catheter during affip coronary artery

bypass graft surgery

Young Chul Yoo

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professadi-Jun Kim.)

Introduction: The common clinical experience that OPCAB pasieaften
require more fluid resuscitation, vasopressorsnaoiropic support stresses the
importance of vigilant monitoring to guide the neé&wt intervention and
monitor the effects of each therapy. Therefore,tinopus monitoring of
cardiac output is advisable. The aim of this studs to compare the cardiac
index measured by FloTrac pulse-contour analys@d)(&nd STAT mode of
pulmonary artery catheter (SCI) during off-pumpart@ry artery bypass graft
surgery.

Objectives and Methods. Matched sets of FCI and SCI were collected in 50

patients undergoing elective OPCAB at specific tiperiods; 15 min post
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induction, 15 min after pericardiotomy, 1 min andn%n after stabilizer
application for grafting on the obtuse marginaligarizth, 15 min after
completion of grafting and 15 min after sternalscie. Bland-Altman analysis
was used to compare the agreement between FCI &hd H&¢modynamic
variables including mixed venous oxygen saturatind mean arterial pressure
(MAP) were also recorded at the same time points.

Results: Bland-Altman analysis of CI measurements yielddalast precision
of 0.17 + 1.15 L/min/h and %error of 46.6% for FCI compared with SCI
measurements. At the point of normal systemic Jasctesistance index
(SVRI) and MAP, Bland-Altman analysis of CI measuesnts yielded a bias
precision of 0.18 + 0.71 L/min/mand %error of 29.5% for FCI compared with
SCI measurements.

Conclusions. Although the overall agreement between FCI andl &fa was
poor, further analysis revealed good agreement wineISVRI and MAP were
within normal range. The use of cardiac index mesbly FloTrac as a
therapeutic guideline in cases with expected hemaajc changes such as
multivessel OPCAB is not advisory and should onéy lbmited to patients

having normal SVRI and MAP.

Key Words : Off-pump CABG, FloTrac, stat cardiadex, volumetric pulmonary
artery catheter.
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