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Effects of Insufflation on Hemodynamics and Arterial Blood Gas
during Thoracoscopic Surgery

Myung Ho Kim, M.D., Jin Mo Kim, M.D., Ae Ra Kim, M.D.
and Jae Kyu Cheun, M.D.

Department of Anesthesiology, Keimyung University School of Medicine, Daegu, Korea

Background: To visualize adequately the intrathoracic structures, creation of an artificial pneumo-
thorax by carbon dioxide (CO») insufflation under positive pressures has been advocated during thora-
coscopic surgery. We hypothesized that positive-pressure insufflation during thoracoscopy would cause
significant hemodynamic and ventilatory compromise.

Methods:
placement of an arterial line. Noninvasive cardiac output monitoring was done on both the side of the
neck and chest. Baseline measurements of hemodynamic indices and arterial blood gas analysis (ABGA)
ABGA

Thirty patients underwent general anesthesia with a single lumen endotracheal tube and

were taken before CO, insufflation. Data was obtained at 5 minutes after CO, insufflation.
was taken 5 minutes after CO, deflation.

Results: Insufflation of CO; resulted in an increase in heart rate (HR), mean arterial pressure (MAP),
and systemic vascular resistance index (SVRI). Whereas cardiac index (CI), accelerated contractility
index (ACI), PH, and arterial oxygen saturation (SaO,) were decreased.

Conclusions: Positive pressure insufflation of CO, during thoracoscopy resulted in hemodynamic and
arterial blood gas changes. Therefore, we propose that low pressure (< 10 mmHg) insufflation is a

safe adjunct to routine thoracoscopic surgical procedures. (Korean J Anesthesiol 2001; 40: 489 ~495)

Key Words: Monitoring: arterial blood gas; noninvasive cardiac output. Surgery: thoracoscopy.
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Fig. 1. Percent changes from base (before CO, insuffla-
tion) of the heart rate (HR), mean arterial pressure (MAP),
and systemic vascular resistance index (SVRI) are shown.
' s ¥ , *denote statistical significance in 95% confidence
interval. Abbreviations: bae; before CO, insufflation, post
1, 2, 3, 4, 5 min; post CO; insufflation (right side thorax)
1, 2, 3, 4, 5 minutes.

Table 1. Hemodynamic Measurements

Pre Base Post 1 min 2 min 3 min 4 min 5 min
HR
. 8433 £ 1499 7633 + 1828 98.16 + 1520* 9533 + 15.65* 90.83 + 17.34* 89.33 + 1741* 8633 + 13.56*
(beat/min)
MBP
( ) 94.67 £ 739 7867 + 794 8733 + 11.22* 89.67 + 11.04* 87.83 + 11.86* 8533 + 1224 82.17 + 9.28
mmHg
SVRI
dyne.sec/ 1960 * 117 2176 + 244 2055 + 239* 2726 £ 325* 2695 + 185* 2438 + 100 2405 + 215
cms/m2
CI
. 357 £ 049 273 + 023 232 + 0.22*% 2.60 + 0.30 258 +0.35 275 + 033 2,68 + 043
L/min/m’
ACT
/ 2 140 £ 024 1.09 £ 023 0.73 £ 0.18 0.86 = 0.26 079 £ 0.17 1.01 £ 0.36 099 + 0.36
sec
EDI
ml/min2 69.33 + 11.62 69.67 + 1444 64.83 + 1007 67.17 £ 11.05 7205 = 11.54 7033 + 1419 66.83 + 1094

The asterisks (*) denote statistical significance in 95% confidence interval with baseline values.
pre: pre-anesthesia, base: before CO, insufflation, post: after CO, insfflation, HR: heart rate, MAP: mean arterial pressure,
SVRI: systemic vascular resistance index, CI: cardiac index, ACI: accelerated contreactility index, EDI: end diastolic

index.
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Fig. 2. Percent changes from base (before CO, insuf-
flation) of the cardiac index (CI), and accelerated con-
tractility index (ACI) are shown. " denote statistical sig-
nificance in 95% confidence interval. Abbreviations: base;
before CO» insufflation, post 1, 2, 3, 4, 5 min; post CO»
insufflation (right side thorax) 1, 2, 3, 4, 5 minutes.
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Table 2. Changes of Arterial Blood Gas Analysis

Base Post 5 min End 5 min
pH 7.38 + 0.06 7.32 £ 0.09" 7.36 + 0.08""
PaCO;, (mmHg) 40.01 £ 5.20 48.11 + 11.24° 42.59 + 9.65*°
PaO; (mmHg) 176.56 = 30.43 173.90 + 38.95" 176.39 + 55.15*"
Sa0; (%) 99.13 + 0.40 98.80 + 0.63° 98.97 + 0.51*°

The * denote statistical significance in 95% confidence interval with baseline values. The b

denote statistical significance

in 95% confidence interval with post 5 min values. Base: before CO, insufflation, Post 5 min: 5 minutes after CO-

insufflation, End 5 min: 5 minutes after CO, deflation.
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