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Table 1 Changes of hemodynamic variables during and after induced hypotension
S, S, S S, Ss
MAP Halothane 119.8410.1 60. 24-0. 7*** 59.840.6*** 89. 848, 8+ 103. 3+4.9**
(mmHg) Isoflurane 117.1+12.4 59.640.9*** 59.8-+0. 6*** 106.5+17.0 116.2+14.5
HR Halothane 170. 6+41.9 132.7423.7 131.8+17.6* 129. 2-+25. 2% 133.1+28.5
(beat-min—1) Isoflurane 155.3420.0 118.6+14.5** 117.6+12.8** 123.74+17.1* 127.7+13.5*
CI Halothane 2.9740. 82 1. 4440.59** 1.2940. 29*** 2.22+1.00 2.7711.00
(/'min~1-m~2) Isoflurane 2.3240.82 1. 6040. 40 1.66+0. 41 2.1610. 57 2.28+0.49
SVI Halothane 17.814.2 11.044.0* 10.04-2. 8** 17.245.9 20.915.8
(ml-beat~1-m~?) Isoflurane 16.313.9 15.445.6 16.2146.3 19.616.5 20.2+6.2
Cvp Halothane 2.511.0 4.6+1.6* 5.641. 6%+ 4.512.2 3.812.1
(mmHg) Isoflurane 2.11+1.4 3.01+1.5 3.141.7 2.5+1.6 2.71+1.6
MPAP Halothane 13.3+2.7 13.142.4 14.3+1.7 15.812.6 15.8+2.7
(mmHg) Isoflurane 13.342.4 12.042.7 12.342.6 13.742.4 14.141.8
PCWP Halothane | 7.2+1.1 8.842.2 10. 1+£1.8* 9.142.7 8.812.1
(mmHg) Isoflurane 7.0+2.3 7.3142.3 7.842.7 7.11+2.6 7.842.4
SVR Halothane 545611754 564812062 578241808 576512287 526812176
(dynes-sec-cm~®) Isoflurane 579141599 408811126 3880+-878* 548841375 558511341
PVR Halothane 273-+120 421+176 4631222 4531239 3541115
(dynes-sec-cm~%) Isoflurane 30656 323473 313+124 316+74 299185
RVSWI Halothane 2.640.7 1.340.7* 1.140.3** 2.7+1.4 3.411.3
(gram-meter -m~2) Isoflurane 2.510.8 1.940.8 2.010.9 3.0+1.1 3.1t+1.1
LVSWI Halothane 27.3+7.0 7.712.9%** 6.841.8%** 19.347.2 27.0+7.8
(gram-meter-m~?) Isoflurane 24.5+6.6 11.0+4. 1% 11.514.9** 25.7+6.7 29.447.4
LVEDP Halothane 0.711.4 7,842, et 9.643. 4¥**+ 7.043. 6%+ 4.843.2*
(mmHg) Isoflurane 0.7+1.0 3.0£1.9* 3.242.1* 2.612.2 1.8£2.0
LV dp/dt max Halothane 2900+738 12624-333*** 1225+286*** 19871-467* 26371858
(mmHg-sec™1) Isoflurane 30501635 1737+634** 17374+643** 26121745 29371665

MAP=mean arterial pressure; HR =heart rate; CI=cardiac index; SVI=stroke volume index; CVP=central venous

pressure; MPAP=mean pulmonary artery pressure; PCWP=pulmonary capillary wedge pressure; SVR =systemic

vascular resistance; PVR=pulmonary vascular resistance; RVSWI=right ventricular stroke work index;
LVSWI=left ventricular stroke work index; LVEDP=left ventricular end diastolic pressure; LV dp/dt max=left
ventricular maximum dp/dt
S,, control value; S,, S; at 30 and 60 minutes during induced hypotension; S, S5 at 10 and 30 minutes after induced

hypotension

*p<0.05,** p<0.01, *** p<0.001 compare with control values
+p<0.05, % p<0.01, * p<0.001 indicate significant difference between halothane and isoflurane: Values are ex-
pressed as mean+SD :
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S S S3 Se Ss S Sz S; Sy Ss Si Sz Ss Ss Ss
Fig. 1 Changes of MAP, HR, and CI during and after induced hypotension

MAP =mean arterial pressure; HR=heart rate; CI=cardiac index
Values are expressed as mean+SD
See Table 1 for further abbreviations
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Fig. 2 Changes of SVR, PVR and LV dp/dt max during and after induced

hypotension

SVR=systemic vascular resistance;

PVR =pulmonary vascular

resistance; LV dp/dt max=left ventricular maximum dp/dt
See Table 1 for further abbreviations
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Comparative Hemodynamic Effects of Controlled Hypotension

Induced by either Halothane or Isoflurane in Dogs

Shohei Takeda*, Yutaka Inada*, Narue Nakamizo*
Tomiaki Tkeda*, Teruaki Tomaru*

Hideru Negishi** and Akiyoshi Hosoyamada™**

*Department of Anesthesiology, Showa University

Fujigaoka Hospital, Yokohama, 227
**Showa University School of Medicine, Tokyo, 142

The purpose of this study was to compare
the hemodynamic effects of hypotension induc-
ed either by halothane or by isoflurane.
Mongrel dogs were anesthetized with pentobar-
bital intravenously. They were randomly divid-
ed into two groups. Halothane group (n=8)
received 0.87% halothane in oxyge, wheras
(n=8) 1.27%
isoflurane in oxygen. After at least one hour

isoflurane  group received
stabilization of hemodynamics, the inspired con-
centrations of halothane or isoflurane were in-
creased to lower mean arterial pressure (MAP)
to 60 mmHg, which was maintained for 60
min. During and after induced hypotension,
MAP in both groups was signifcantly lower
than control values. Although MAP gradually
retured toward control value in isoflurane
group,
observed in halothane group. Changes in heart

siginificantly = prolonged hyotension

rate (HR) were similar in both groups. HR
significantly decreased during and after induced
hypotension in two groups.

Cardiac index (CI) initially decreased but
retured to control levels by the end of the ex-
periment in isoflurane group. However, in

halothane group, CI was significantly reduced
by more than 50% of the control value at 30
and 60min during induced hypotension.
Systemic vascular resistance (SVR) was un-
throughout the

halothane group. In contrast, in isoflurane

changed experiment in
group, SVR was significantly decreased during
induced hypotension and promptly returned
toward control value after induced hypotens-
ion. Pulmonary vascular resistance (PVR) in
isoflurane group was unchanged during and
after induced hypotension. PVR in halothane
group increased and was restored at 30 min
after induced hypotension. Left ventricular
maximum dp/dt (LV dp/dt max) decreased
significantly during hypotension in both groups,
but it increased rapidly to control values after
hypotension in isoflurane group, but not in
halothane group.

indicate that
isoflurane is preferable anesthetic in controlled

In conclusion, our data

hypotension because cardiovascular depression
by isoflurane is less than halothane and because
isoflurane is a potent systemic vasodilator as
other investigetors pointed out.

Key words: induced hypotension, hemodynamics, halothane, isoflurane
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