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Hemodynamic Responses and Changes in Oxygen Extraction When Using Amrinone,
Dobutamine and Isoproterenol in Cardiac Tamponade-Induced Dogs

Sung Won Chung, M.D,, Jin Mo Kim, M.D., Jae Kyu Cheun, M.D.
Ae Ra Kim, M.D,, and Youn Jeong An, M.D.

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

Background: Cardiac tamponade is most commonly treated by needle aspiration or surgical drainage.
During this process, it may be necessary to temporarily improve cardiac output and to maintain peripheral
perfusion by using vasoactive drugs and volume expanders. The purpose of this study is to examine
the hemodynamic effect along with oxygen availability on cardiac tamponade induced dogs caused by
the use of dobutamine, isoproterenol and amrinone following pentastarch infusion.

Methods: Twenty-four dogs were divided into four groups including a control group (group I), which
received only pentastarch 10 ml/kg after artifical tamponade was induced. Following the administration
of pentastarch, group II (n = 6) received dobutamine by dripping 10 pg/kg/min, and then by 20 pg/
kg/min, group I (n = 6) received isoproterenal (0.5 ug/kg/min, 1.0 xg/kg/min) and group IV (n = 6)
received amrinone (50 pg/kg/min, 100 pg/kg/min). The hemodynamic parameters were measured in
seven intervals: baseline, thoracotomy, tamponade, tamponade plus pentastarch, pentastarch plus dripping
(1st dose), pentastarch plus drug (2nd injection = two times the 1st dose), and pericardiostomy. Arterial
and mixed venous blood gas analyses were carried out in three intervals: after thoracotomy, tamponade,
pentastarch plus drug (infusion). Subsequently, oxygen extraction ratios were calculated from the oxygen
delivery and oxygen consumption.

Results: The heart rate increased significantly during the infusion of isoproterenol (P = 0.032) 1.0
£g/kg/min in group II and also during the dobutamine infusion when the pericardiostomy (P = 0.028)
was performed in group II. Compared to the control group, cardiac output increased significantly in
group I from the infusion of the 1st dose and also in group III with the 2nd dose infusion but there
were no significant changes in group IV. Although the average intrapericardial pressure was 0.93 mmHg
in each group and was increased to 8.23 mmHg during the induced tamponade, no significant changes
occurred in the groups with drug infusion. The oxygen extraction ratio fell significantly in the group
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I, IIT and IV during the drug infusion.

Conclusions:  As results of this study, it was concluded that the most effective hemodynamic
improvements during the induced cardiac tamponade occured in group II with pentastarch-dobutamine

while the least effective combination occurred in group IV with pentastarch-amrinone.

Anesthesiol 2000; 38: 139 ~151)
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Table 1. Demographic Data

Control Dobutamine  Isoproterenol Amrinone

(=06 (= 6) (n = 6) = 6)
Body weight (kg) 169 + 54 175 = 64 167 + 47 18.1 = 52
Injected intrapericardial volume (ml) 55 15 60 + 25 57 £ 19 62 + 10
Ty 105 = 05 109 + 0.7 98 + 1.1 109 + 14
Hemoglobin (gm%) T 97 + 0.7 10.1 + 0.6 97 + 13 103 = 1.3
T3 92 + 07 95 = 05 94 + 09 93 + 04

All the values are expressed as mean + S.E., Ty: thoracotomy, T>: tamponade, Ts: 45 min after pentastarch injection.
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Fig. 1. Changes in heart rate (above) and mean arterial
pressure (below) during infusion of dobutamine, isopro-
terenol and amrinone following the administration of pen-
tastarch in cardiac tamponade induced dogs. 30 min; 30
min. after pentastarch administration when the Ist dose
was infused, 45 min; 45 min. after pentastarch administra-
tion when the 2nd dose was infused, *P < 0.05; com-
pared to the baseline value, TP < 005; compared to the
values of pentastarch infusion, P < 005 compared to
the same time values of group.
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Table 2. Changes of Intrapericardial Pressure and Transmural Pressure in Cardiac Tamponade Induced Dogs

After pentastarch

Thoracotomy Tamponade Pentastarch
30 min 45 min
IPP (mmHg) G, 083 + 048 9.17 + 0.87* 128 + 0.83* 123 + 095% 115 + 0.99*
G: 1.10 + 080 8.67 + 1.54* 117 + 1.62* 107 + 1.20% 9.0 + 093*
G; 083 % 060 7.17 + 101* 127 + 1.05* 112 + 1.14*7 102 + 1.08*'
G, 100 + 089 783 + 1.13* 103 + 1.05* 80 + 146*T 70 + 161*T
TP (mmHg) G; 367 + 055 0.83 + 0.61* 150 + 0.35* 1.50 + 0.56*  1.33 + 0.33*
G, 4.00 + 033 2.17 + 0.67*  3.16 + 0.18* 316 + 081* 333 + 0227
Gy 416 + 054 233 + 042% 250 + 0.56* 233 + 021* 316 + 0547
Gs 416 + 070 250 + 0.56*  3.16 + 0.70* 333 + 098 3.00 + 0.81*

All the values are expressed as mean * SE.

Gi: control group, G2: group with dobutamine, Gy: group with isoproterenol, Ga: group with amrinone, IPP: intrapericardial

pressure, TP: transmural pressure.

* P < 0.05 vs baseline value, Y. P < 005 vs pentastarch, T. P<0.05 vs same time value of Gi.
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Fig. 2. Changes in cardiac (above) and stroke volume
(below) during infusion of dobutamine, isoproterenol and
amrinone following the administration of pentastarch in
cardiac tamponade induced dogs. 30 min; 30 min. after
pentastarch administration when the Ist dose was infused,
45 min; 45 min. after pentastarch administration when the
2nd dose was infused, *P < 0.05; compared to the base-
line value, 'P < 0.05; compared to the values of penta-
starch infusion, TP < 0.05; compared to the same time
values of control group.
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Fig. 3. Changes in pulmonary artery occlusive pressure
(above), systemic vascular resistance (middle) and central
venous pressure (below) during infusion of dobutamine,
isoproterenol and amrinone following the administration of
pentastarch in cardiac tamponade induced dogs. 30 min;
30 min. after pentastarch administration when the 1st dose
was infused, 45 min; 45 min. after pentastarch admini-
stration when the 2nd dose was infused, *P < 0.05;
compared to the baseline value, 'p < 0.05; compared to
the values of pentastarch infusion, P < 0.05; compared
to the same time values of control group.



AAY 2] 49 AR §4F ¥ Amrinone, Dobutamine o Isoproterenol®] E 3} 145

< Wt UgickEFig. D). AEEe] wHite dAE
FYAl pentastarch FJAJ B} Frlalgla o) A&
FPA A1EAS dzFe] FY AA e £X
2rh 99 A FrhetsichFig. 2). Y HEFE A
hzekyl FARE g Mo} dizFI Aele ¢l
UckFig. 2). RAEAAG L 7ha gro] Fdste] &
A8-F FUARE FLE 7 AFsen =g
uszate] 2le] QA FHAstgiekP = 0018, Fig. 3).
FAA Ut dHFApehE v e wits
BPer dxEHF FUA FAZ WL pentastarch
=ojA K} ZAstglth(152 mmHg — 13.5 mmHg).
)l xehelhe ofd-8-% 59 wfFE] pentastarch F
oA Bret Zhastglev FAA et HlFHA
gte] B Al dizFae Xoj7} §lolchFig. 3).
Alduigre] Wi3kE isoproterenole] FYo 2 FAE
fot =t ulzekol Zolrt YRTkTable 2).
Amrinone F@|7: Amrinone FYLoF 4wt

Hte JEx Zolrt gllen HFEUYE o
s8] ZAsn o]xHE3) 100 pghkgming FE33t
¥ "gh92.3 mmHg)» izF9] ¥<h(109.2 mmHg)
s F4EchFig. 1), g Y3uage
amrinone®] F4jo g AFE oL JFEXHbe o
A 74 A2 ARG ey AAYBAYgE
ZLEY. oA Lo g FHA b E F A
B9 opstAZ dzEEc 99 A FiEHe
U a1 e Axe s AckFig 2). AR
4 amrinone®] FQlo 2 1% wistsl glsiew =H
SR o X-4F 9] wiRe] Zh4= Qch(Fig.
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Table 3. Findings of Arterial and Mixed Venous Blood Gas Analysis

Thoracotomy Tamponade Drug infusion

pH G 737 + 0.02 735 + 0.02 734 + 003
G, 735 + 0.02 733 + 0.04 731 + 0.03

G; 741 + 0.03 741 + 0.03 737 + 0.03*

G, 731 + 002 730 + 002 728 + 0.02

PCO, (mmHg) G 374 + 154 373 + 201 355 + 1.15
G, 401 + 296 45.1 + 6.45 404 + 2.38

Gy 394 + 1.85 379 + 2.12 408 + 1.45*

Cs 415 + 2.34 395 + 2.19 422 + 1.63

Pa0, (mmHg) Gy 1948 + 7.1 1919 + 4.0 2036 + 5.7*
G 203.1 + 127 188.0 + 196 2198 + 14.1*

G 2058 + 6.6 2032 + 66 2019 + 9.6*

G 207.1 + 10.7 2086 + 88 2228 + 69*

Sv 0, (%) G, 81.1 + 15 620 + 3.1% 702 + 4.1*
G, 758 + 6.1 573 + 6.6* 853 + 3.9*1

Gs 873 + 1.8 710 + 2.8* 903 + 1.5*7

G, 864 + 19 70.6 + 3.6% 854 + 3.5+1

All the values are expressed as mean * S.E.

G1: control group, Gy: group with dobutamine, Gs: group with isoproterenol, Ga: group with amrinone, pH: arterial blood
pH, pCO2: arterial blood carbon dioxide tension, PaO;: arterial blood oxygen tension, Sv Oz mixed venous blood oxygen

saturation.
*: P < 0.05 vs previous value, TP < 0.05 vs Gu.
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Fig. 4. Changes in oxygen delivery (above), consumption
(middle) and extraction ratio (below) at the time of pre-
tamponade, during tamponade and 45 min after penta-
starch infusion. *P < 0.05; compared to the previous
data; TP < 005; compared to the control group.
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