


a cavitary pulmonary lesion was being treated with aqueous
penicillin G, 600 000 units intravenously every 6 hours by
volutrol, immediately after a bronchoscopy. On the next day,
while a chest X ray was being obtained, he suddenly became ex-
tremely anxious, with clammy extremities and a thready pulse,
and he complained of dizziness. The ffuid being infused through
the volutrol was noted to be milky, and its administration was
immediately stopped. Within 5 minutes the patient had com-
pletely recovered. Arterial blood gases, electrocardiogram re-
sults, and chest X rays were unchanged after this episode. It
was learned later that a nurse had inadvertently added 600 000
units of procaine penicillin to the volutrol instead of the
aqueous penicillin prescribed. Intravenous aqueous penicillin
G therapy was continued without further untoward reactions.
He was subsequently found to have a squamous-cell carcinoma
of the lung.

Discusslon

In 1951 Batchelor, Horne, and Rogerson (1) f irst
described an acute, nonallergic reaction to aqueous pro-
caine penicillin G, when it was administered intramus-
cularly in doses of between 600 000 and 1 000 000 units.
Characteristically, symptoms begin within a minute of in-
jection, and consist of vertigo, tinnitis, feelings of marked
anxiety and impending doom (angor animi), violent be-
havior, hyperventilation, visual and auditory hallucinations,
and elevated blood pressure and pulse rate. Syncope,
grand mal seizures, and sudden death have also been
described (2-6\. The incidence has been estimated to be
from I to 3 per 1000 injections (1). Allergic manifesta-
tions, such as urticaria, wheezing, or laryngospasm are
not part of the syndrome, and patients tolerate subsequent
iniections or other penicillin preparations without compli-
cation. The reaction is usually short-lived, subsiding within
15 minutes. In these cases it has been generally assumed
that aqueous proiaine penicillin G inadvertently reaches
the intravascular space during the injection, with subse-
quent microembolization to the lungs and brain (6). Pro-
caine penicillin G is an aqueous suspension with a solubility
in water of ohly l:250 (wtlwt). After intravascular in-
iection, insoluble aggregates varying from 5 p to 100 p in
size are formed, producing embolization. Bell, Rannie, and
Wynne ( l0) noted similar reactions to aqueous procaine
penicillin G when it was administered intravenously to cats.
Manifestations of hyperventilation, dilation of pupils,
violent behavior, grand mal seizures, or coma developed
within seconds of injection. Death was dose-related, and
súblethal doses were associated with complete recovery. At
necropsy, multiple small emboli were found in pulmonary
vessels; most were found in the dilated precapillary ar-
terioles. The number of emboli found was directly related
to the dose of aqueous procaine penicillin G administered.

Although microembolization is the most popular expla-
nation for this "pseudoanaphylactic" reaction of aqueous
procaine penicillin G, some of the manifestations may be
owing to the direct toxic effects of the procaine com-
ponent of the antibiotic. About 6Vo of. procaine penicillin
is unconjugated, so that in 2 400 000 units of the anti-
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