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Abstract

Vasoconstrictors, such as epinephrine and norepinephrine, are commonly con-
tained in local anesthetics to decrease systemic toxicity and prolong the duration of
action by retarding anesthetic absorption. These catecholamines have varying degrees
of « and S adrenergic effects, resulting in cardiac and hemodynamic changes. On the
other hand, several investigators have reported that clinical doses of these drugs have
little effects on cardiovascular system, as far as they are evaluated with such conven-
tional parameters as heart rate and blood pressure. Thus, the problems about the per-
missible doses of catecholamines contained in local anesthetics in dentistry have been
still in controversy.

In recent years, however, detailed studies have clarified that catecholamines, even
if in clinical doses, cause marked circulatory changes beyond expectation. Our date
using echocardiography demonstrated that 45 #g of epinephrine contained in lidocaine
caused significant increases in heart rate and stroke volume with a resultant increase in
cardiac output. Tachycardia was due to the action of epinephrine on 3, receptors of the
pacemaker cells. The increase in stroke volume was caused by an augmentation of
myocardial contractility and a decrease in afterload. Mean blood pressure was rela-
tively stabilized because of a reduction in total peripheral resistance in spite of the
increase in cardiac output. In contrast to epinephrine, more than 72 ¢g of norepinephrine
contained in lidocaine produced a remarkable increase in total peripheral resistance
and corresponding elevation in mean blood pressure. The reason for this was that
norepinephrine stimulated «: receptors of vessels in skeletal muscle, thus leading to
vasoconstriction. The elevation in mean blood pressure brought about the negative
chronotropic and inotropic changes of the heart through the baroreceptor reflex.
Felypressin, non-adrenergic vasoconstrictor, has been believed to have no direct effects
on the heart, although it is less effective than epinephrine in prevention of bleeding and
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anesthetic potency. For that reason, anesthetics containing felypressin are usually used
by choice in dental patients with cardiovascular disease. However, a large dose of
felypressin has been reported to constrict coronary artery. Recent investigations indi-
cate that felypressin has distinct effects on circulation and a depressant effect on car-

diac function in ischemic heart.

Consequently, the doses of epinephrine and norepinephrine contained in local anes-
thetics should be less than 45 and 72 rg, respectively. In cardiac patients, the admini-
stration of low concentration of epinephrine might be necessary according to the degree

of severity of the disease.
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