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Halothane (2-bromo-2-chloro-1, 1, 1-trifluoro-
ethane ) is the most popular inhalation agent in today's
anesthetic practice. Its desirable properties include
high potency, nonflammability, patient acceptance,
a low incidence of nausea and vomiting, ability to
produce bronchodilatation, and ease of maintenance.
Prior to its introduction in 1956, it was subjected
to an intense examination for both general and he-
patic toxicity. Although these investigations disclosed
no evidence of adverse effects, reports of liver
dysfunction after halothane administration have ap-
peared constantly in the literature. Thus, although
the general safety of this drug continues to be excel-
lent, the clinician is confronted with a dilemma each
time he elects to use this agent. I hope to give some
perspective to this question.

The first thing to understand is that administra-
tion of any of the anesthetics currently in use may
be followed by mild and reversible evidence of liver
derangement. Studies conducted over twenty years
ago showed that administration of diethyl ether or
cyclopropane was followed by significant brom-
sulfalein retention, a phenomenon also observed
when spinal anesthesia was used. Subsequent in-
vestigations have shown this to be true in the case
of methoxyflurane and halothane. Other work has
indicated that clearance of indocyanine green (ICG)
is markedly diminished during anesthesia. It would
thus appear that all anesthetics have the ability to
produce mild and reversible evidence of hepatic
abnormalities; findings which are probably of no
physiologic significance. This property is shared by
halothane.

Halothane also produces reversible abnormali-
ties of hepatic mitochondrial function. Oxygen up-
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take of mitochondria stimulated by adenosine di-
phosphate is diminished in the prescnce of clinically
effective concentrations of halothane. Halothane,
however, is no different from methoxyflurane, diethyl
ether, and ethrane which also produce these changes.
Thus, although halothane has specific metabolic ef-
fects, it shares these in common with other inhalation
agents,

Perhaps halothane exerts its effects through
altered hepatic circulation. Studies performed in man
during halothane anesthesia indicate that splanchnic
blood flow decreases as mean arterial pressure is
lowered; ICG clearance is diminished also. How-
ever, when arterial carbon dioxide tension is ele-
vated, splanchnic vasodilatation occurs and splanch-
nic blood flow is increased. In spite of the return
of blood flow to normal, ICG clearance remains
depressed. Cyclopropane, on the other hand, in-
creases arterial pressure while hepatic blood flow
is decreased. Again, ICG clearance is lowered. When
hexamethonium is infused, splanchnic vascular re-
sistance decreases and splanchnic flow is elevated. As
in the case of halothane, the return of hepatic per-
fusion to normal does not result in a normal ICG
clearance. Again, we must consider the abnormality
in ICG clearance to be a nonspecific anesthetic ef-
fect rather than the pathologic manifestation of a
low perfusion state. We must also realize that halo-
thane does not have a specific effect, and that this
phenomenon is observed with all the inhalation
agents.

It is clear that the major question which must
be answered for any anesthetic agent concerns its
overall safety. It is because of this problem that a
retrospective study of anesthetic safety during the
years 1959-1963 was undertaken. This study, known
as the National Halothane Study, evaluated the
records of 865,515 anesthetics. In this group, 16,840
deaths were reported of which 11,289 underwent
autopsy. There were two significant questions which
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