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Comparison of Hemodynamic and Oxygen Availability after Apnea
between a Case with Anesthesia and a Case without Anesthesia

Jae Kyu Cheun, M.D., Young Ho Jang, MD,, Jung In Bae, M.D.
and Dae Kyu Song, M.D.*

Department of Anesthesiology and Physiology*, Keimyung University School of Medicine, Tacgu, Korea

Background: Acutely induced hypoxia causes an increase in the mean arterial pressure, cardiac output
and oxygen consumption,’ Hc;wever, comparisons of hemodynamic changes and oxygen consumption
between subjects with and without anesthesia are rare. The purpose of this study was to examine and
compare the hemodynamic changes and oxygen availability after acute apnea between the dogs with
and without anesthesia.

Methods: Apnea was induced to 19 healthy mongrel dogs. Group 1(N=10) constituted dogs with
anesthesia and group 2(N=9) constituted dogs without anesthesia. Hemodynamic data and oxygen levels
were rapidly measured with 1 minute intervals.

Resuilts: The survival time of group 1 was longer than that of group 2. The mean arterial pressure
increased in group 1. Although the cardiac outputs in both groups increased at the same time course
in early phase of apnea, the preload values increased more rapidly in group 1. Systemic vascular
resistance decreased at 2 and 3 minutes of apnea in group 1 but not in group 2. The oxygen extraction
ratio increased significantly at 4 and 5 minutes of apnea in group 2.

Conclusion: In this study the dogs with anesthesia had a prolonged survival time compared to the
dogs without anesthesia. Most hemodynamic values did not differ significantly between the two groups,
except for an increased mean arterial pressure and decreased systemic vascular resistance in the dogs
with anesthesia. It was suggested that the cause of early death in the dogs without anesthesia was
decreased oxygen delivery. (Korean J Anesthesiol 1997; 33: 407 ~415)
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A)ut2ek (Stroke volume; SV)
CO % 1000

SV(ml/beat) = R

ZA "3 24 (Systemic vascular resistance; SVR)
(MAP-CVP) X 80
CcO

SVR(dyne - sec - cm"") =

#HY 3 =3} (Pulmonary vascular resistance; PVR)
(PAP-PCWP) X 80
(o0}

PVR(dyne - sec - cm's) =

CO; cardiac output(4)%2}% 8, L/min)

HR; heart rate(A4}5-7)

MAP; mean arterial pressure(®d ¥ %9}, mmHg)
CVP; central venous pressure(Z-4] 3 =g}, mmHg)
PAP; mean pulmonary arterial pressure(33 F ]Z=a},

mmHg)
PCWP; pulmonary capillary wedge pressure(sl] 24183
#4719}, mmHg)
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A4 $-HbeF=(0, delivery; DOy)
DO, (mL/min)= 10 X CO X Ca0,

Ak A28 (0; consumption; VO,)
VOz(mL/min)= 10X CO X ( Ca0;-Cv0; )

AL FEE (0, extraction ratio; O2ER)
0,ER(%) == VO2/DO2 X 100

CaOy; arterial oxygen content(F*4s A& )
CvO,; mixed venous oxygen content
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Fig. 1. Number of survival cases after apnea. Group
1(N=10) is the dogs with anesthesia. Group 2(N=9) is the
dogs without anesthesia. Co: control time.
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Fig. 2. Changes in heart rate(HR) after apnea in experi-
mental mongrel dogs. Group 1 is the dogs with anesthesia.
Group 2 is the dogs without anesthesia. Co: control time;
* p<0.05 compared to Co each other.
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Fig. 3. Changes in mean arterial pressure(MAP) after

apnea in experimental mongrel dogs. Group 1 is the dogs

with anesthesia. Group 2 is the dogs without anesthesia.

Co: control time; * p<0.05 compared to Co each other.
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Fig. 4. Changes in preload after apnea in experimental
mongrel dogs. Group 1 is the dogs with anesthesia. Group
2 is the dogs without anesthesia. CVP: central venous
pressure; PAP: mean pulmonary arterial pressure; PCWP:
pulmonary capillary wedge pressure; Co: control time;
* p<0.05 compared to each other.
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Fig. 5. Changes in cardiac output(CQ) and stroke vol-
ume(SV) after apnea in experimental mongrel dogs. Group
1 is the dogs with anesthesia. Group 2 is the dogs without
anesthesia. Co: control time; * p<0.05 compared to Co
each other.
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Fig. 6. Changes in systemic vascular resistance(SVR) and
pulmonary vascular resistance(PVR) after apnea in ex-
perimental mongrel dogs. Group 1 is the dogs with anes-
thesia. Group 2 is the dogs without anesthesia. Co: control
time; * p<0.05 compared to Co each other.
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Fig. 7. Changes in pH and base excess(BE) after apnea
in experimental -mongrel dogs. Group 1 is the dogs with
anesthesia. Group 2 is the dogs without anesthesia. Co:
control time; * p<0.05 compared to Co each other.
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Fig. 8. Changes is arterial oxygen tension(P,0;) and car-
bon dioxide tension(P,CO;) after apnea in experimental
mongrel dogs. Group 1 is the dogs with anesthesia. Group
2 is the dogs without anesthesia. Co: control time; * p<
0.05 compared to Co each other.
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Fig. 9. Changes in arterial oxygen saturation(S,02) after
apnea in experimental mongrel dogs. Group 1 is the dogs
with anesthesia. Group 2 is the dogs without anesthesia.
Co: control time; * p<0.05 compared to Co each other.
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Fig. 10. Changes in oxygen delivery(DO;) and consump-
tion(VO,) after apnea in experimental mongrel dogs.
Group 1 is the dogs with anesthesia. Group 2 is the dogs
without anesthesia. Co: control time; * p<0.05 compared
to Co each other.
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Fig. 11. Changes in oxygen extraction ratio(O:ER) after

apnea in experimental mongrel dogs. Group 1 is the dogs

with anesthesia. Group 2 is the dogs without anesthesia.

Co: control time; * p<0.05 compared to Co each other.
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