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VD/VT and Arterial Blood Gas Changes during Gynecologic Laparoscopic
Surgery under Enflurane or Propofol Anesthesia

Youn-Woo Lee, M.D., Kyu Dae Shim, M.D., Jung Goo Cho, M.D.
and Yang-Sik Shin, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Laparoscopic gynecologic surgery is a standard procedure today for its small skin incision
and short hospital admission stay. However pneumoperitoneum (PP) and Trendelenberg position induce
adverse effects in hemodynamics and pulmonary gas exchange. The purpose of this study is to evaluate
the effects of propofol compared with enflurane for pulmonary gas exchange in the Trendelenberg pcsition
and pneumoperitoneum.

Methods: Twenty women were randomly allocated to either the enflurane (n = 10) or propofol (n
= 10) with fentanyl-N,O/O; anesthesia. PaCO;, PaQ,, PerCO; were checked at pre-PP, 10 min after
PP, 30 min after PP, and 10 min after CO, deflation. In addition the Vd/Vt ratio was calculated according
to the Bohr equation. Vital sign and peak airway pressure were checked at each stage.

Results: PaCO; and PerCO: increased and PaO: decreased significantly during PP in both groups.
Vd/Vt increased significantly in the enflurane group at 30 min after PP. Peak airway pressure increased
significantly in both groups. Blood preassure and heart rate were not changed significantly. All of
the parameters were not significantly different between groups.

Conclusions: Propofol compared with enflurane did not show any advantage in gas exchange during
gynecologic laparoscopic surgery under Trendelenberg position and PP. (Korean J Anesthesiol 2000;
39: 679~ 685)
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Table 1. Clinical Characteristics of Patients

Anesthetics
Enflurane Propofol
N 10 10

Age (yn) 34 + 7 35 £ 10
Weight (kg) 49 + 5 51 + 4
Height (cm) 158 + 5 160 + 4
Hematocrit (%) 33 £ 3 32 £ 4
Du. (min) 80 * 10 70 + 9

o

Values are mean * SD. N: number of patients,
operation duration.
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Fig. 1. Time course change of PaCO; in enflurane group
(circles, solid line) and propofol group (squares, dashed
line). Each line represents the mean and SD bars. Pre-PP:
immediately before pneumoperitoneum (PP). 10/30 min:
10/30 min after PP. Post-PP; 10 min after deflation. *: P
< 0.05 vs pre-PP.
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Fig. 2. Time course change of PaO, in enflurane group
(circles, solid lines) and propofol group (squares, dashed
lines). Each line represents the mean and SD bars. Pre-PP:
immediately before pneumoperitoneum (PP). 10/30 min:
10/30 min after PP. Post-PP; 10 min after deflation. *: P <
0.05 vs pre-PP.
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Fig. 3. Time course change of PerCO; in enflurane group
(circles, solid lines) and propofol group (squares, dashec
lines). Each line represents the mean and SD bars. Pre-PP
immediately before pneumoperitoneum (PP). 10/30 min: 10/
30 min after PP. Post-PP: 10 min after deflation.
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Fig. 4. Time course change of Vd/Vt in enflurane group
(circles, solid lines) and propofol group (squares, dashed
lines). Each line represents the mean and SD bars. Pre-PP:
immediately before pneumoperitoneum (PP). 10/30 min:
10/30 min after PP. Post-PP: 10 min after deflation. *: P

< 0.05 vs pre-PP.
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Table 2. Variables of Peak Inspiratory Airway Pressure (PIP) and Hemodynamics

PIP (cmH;0)

HR (beat/min)

Blood pressures (mmHg)

Systolic Diastolic

Pre-PP

Enf 173 + 2.2 90 + 12 113 + 17 69 + 14

Prop 165 + 22 89 + 4 123 + 12 77+ 10
10 min PP

Enf 214 £ 2.9* 89 * 129 + 21 76 +

Prop 219 + 4.6* 84 + 8 136 + 16 83 + 8
30 min PP

Enf 213 + 2.5*% 91 = 11 120 + 17 73+ 8

Prop 228 *+ 5.7* 83 £ 9 127 + 19 7% 9
Post-PP

Enf 17.7 + 22 82 + 4 118 + 18 58 + 10

Prop 176 * 25 79 + 10 126 + 4 76 + 2

Values are mean t+ SD. PIP: peak inspiratory preassure, HR:

heart rate, Pre-PP: immediately before pneumoperitoneurn,

10 and 30 min PP: 10 and 30 min after pneumoperitoneum, Post-PP: 10 min after deflation of pneumoperitoneum, Enf:
Enflurane group. Prop: Propofol group. *: P < 0.01 vs Pre-PP.
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