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Tue intravenous administration of short-acting barbituric acid deriva- S
tives has become popular for induction of anesthesia and to complement g
other types of analgesia. Despite their deserved popularity, llo\vevbr,g
anesthesiologists have become cognizant of various complications that EL
barbiturie agents may produce. One type of complication that may be > 3
encountered is attributable to the result of increased respiratory vaga]
reflexes characterized by laryngeal spasm, bronchiolar constriction and 8 g
coughing (1). These troublesome complications, in the human bemg, 3
usually are unpredictable. Since phurmncologlc observations have<
shown that these effects vary in different species and with different 2
barbiturie acid derivatives many barbiturie acid compounds have heen 5
produced and assayed both in the laboratory animal and in the human g
heing in an effort to find a drug with the least possible untoward side & =
cffects. One of the earlier barbituric acid derivatives used clinically is ®
evipal. In a re-evaluation of this drug, its use in 10,000 cases during 8
the last three years has been so satisfactory that the present report N
seemed justifiable.

Chemically, evipal is N-methyl-eyclo-hexenyl-methyl-barbituric acid.
Its sodium salt, known as evipal sodium,t is a white powder that
dissolves readily in water. It was first used elinieally in 1933 and it
gained popularity rapidly in the next few years. At that time, it was
recommended to administer evipal intravenously in a 10 per cent solu-
tion. At present, it is deemed preferable to employ a more dilute
concentration such as a 2 to 4 per cent solution. Other present safe-
guards used for other barbiturates are also recommended. These in-
clude preanesthetic medication with either atropine or scopolamine
combined with a suitable opiate administered subeutaneously one hour
previously. The desired effect following the intravenous injection of
this barbiturate should not be to produce general anesthesia proper by 5 a
it alone ; rather, one should use this drug for its somniferous effect only @
and obtum analgesia in some other, safer manner. Finally, since there
is some indication that this drug, hke other barbiturates, may produce
liver damage when given in large doses, it is recommended to limit its
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* From the Department of Anesthesiology, The Hospital for Special Surgery, New York,
New York.
t The evipal sodium in this study was furnished by Winthrop-Stearns, Ine.
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use for induction of anesthesia only. When used in this way, the
desirability of evipal sodium soon becomes apparent.

TecuNIC
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A 4 per cent solution of evipal sodium was found to be optimal.
The contents of two ampules, each containing 1 gm., of evipal sodium3S
are dissolved with 50 ce. of sterile distilled nonpyrogenic water in a3
glass, rubber stoppered bottle. This affords a stock solution which
may. be used repeatedly in the next forty-eight hours. The average £
amount of solution administered intravenously to produce induetion §
of anesthesia in adults 16 to 60 years of age is 10 cc. (400 mg.). Theg
rate of injection is fairly rapid, taking about one minute for 10 cc.g
Smaller appropriate doses may be given to younger patients 10 to 153
years of age and to adult debilitated patients. In patients between 3
60 and 70 years of age, caution should be used; if the preanestheticZ
medication has produced a satisfactory effect, evipal need not be used; &
if the patient is apprehensive, 5 ce. (200 mg.) may be injected intra-
venously slowly. Evipal is not used in patients over 70 years of age
or in children under 10 years of age. (In the latter group, the chil-
dren are given an hypnotic dose of a short-acting barbiturate rectally
in their own room (2).) As soon as the patient loses consciousness,
general anesthesia with nitrous oxide-oxygen or cyclopropane-oxygen
is started.

Of particular interest is the fact that evipal sodium produces, in
humans, less effects of respiratory vagal stimulation (laryngeal spasm,
hronchiolar constriction and coughing) than pentothal sodium used ing
like manner. Volpitto and Benton (3) reported similar observations s
in their study of evipal sodium combined with d-tubocurarine for endo-§
tracheal intubation. The following case reports from our files areg
illustrative in this regard.

Rerorr oF Casks

Case 1.—A 45 year old man sustained severe multiple injuries in an auto-3
mobile accident. Numerous operations were required to treat his fractured 2
pelvis, fractures of both legs, extensive burns, ruptured urethra and intestinal3
obstruction. His first 32 operations were performed with general anesthesia=
using sodium pentothal intravenously combined with nitrous oxide or cyelopro-g
pane. The patient liked the inductions with sodium pentothal and repeatedlys
requested that agent at his next session. However, each time that he lost cone
sciousness following the intravenous administration of sodium pentothal he@
began to cough severely until a deep plane of inhalation anesthesia was at—§
tained; coughing was eliminated then but bronchiolar obstruction was per-o
sistent despite varied therapeutic measures such as administration of helium,
positive intermittent breathing pressure and intravenous administration of atro-3,
pine or isuprel. It was decided to use evipal sodium for his next operation ton
produce induction of anesthesia. The results were so gratifying that evipal®
induction was used for the remaining nine operations, with satisfaction on the
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part of the anesthesiologist and of the patient. Coughing, laryngeal spasm and
bronchiolar obstruction were not encountered in the last ten operations.

Case 2—A 44 year old man had bilateral direct inguinal hernias. e was
obese and gave a history of bronchial asthma. The surgeon decided to repair
the hernia on one side at a time. The right inguinal hernioplasty was done on
February 6, 1951. Preanesthetic medication consisted of morphine sulfate, 10
mg., combined with scopolamine hydrobromide, 0.4 mg., administered sucu-
taneously at 7:30 am. At the same time he was given 500 mg. of procaine
amide by mouth in capsule form. Fifty minutes later anesthesia was induced
by intravenous injection of 300 mg. of sodium pentothal in a 2 per cent solution.
The patient began to cough violently as soon as consciousness was lost. Cyelo-
propane in oxygen by means of a closed carbon dioxide to-and-fro absorption
technic was started immediately but the severe voughing continued. Despite
the 60 per cent oxygen concentration being delivered to the breathing mixtare,
cyanosis developed and it became apparent that the patient had marked laryn-
geal spasm. The blood pressure rose sharply from 140 mm. systolic and 90
mm. diastolic to 210 mm. systolic and 120 mm. diastolic, while the pulse rate
increased from 82 to 120 per minute. Manual pressure on the breathing bag
was ineffective in overcoming the laryngeal barrier. Endotracheal intubation
was quickly attempted and accomplished with difficulty owing to the persistent
adduction of the true and false vocal cords. Compensated respirations by
manual pressure on the breathing bag during the inspiratory phase partially
improved the patient’s condition. The respiratory pattern was that of bron-
chiolar constriction characterized by a short gasping inspiratory phase followed
by & prolonged forceful expiratory phase. Ausculation of the chest corroborated
this diagnosis by revealing loud rilles during expiration. Addition of helium
to the breathing mixture, injection of 0.6 mg. of atropine sulfate intravenously
and the addition of ether to the breathing mixture did not overcome the bron-
chiolar constriction. Compensated respirations were maintained and since the
circulatory status had improved, surgical intervention was allowed and com-
pleted in about one hour.

The postoperative course was surprisingly uneventful and the patient re-
turned to the operating room one week later for hernioplasty of the other side.
The same preanesthetic medication was administered and anesthesia was started
by the same anesthetist at the same time interval after the premedication.
Evipal sodium was used instead of sodium pentothal, 400 mg. of a 4 per cent
solution being injected intravenously. The patient was asleep by the time the
injection was completed (about 60 seconds). Respirations were maintained
normally. There was no coughing. Cyclopropane anesthesia was immediately
started in the same manner as previously. A pharyngeal airway was inserted,
without reaction. Anesthesia was uneventful thereafter and the operation was
completed without further complications.

Case 3.—A 54 year old man had multiple large tophi of zout on his feet,
hands and elbows, which necessitated surgical excision. Induction of anesthesia
by the intravenous injection of 300 mg. of sodium pentothal in a 2 per cent
solution was followed by nitrous oxide-oxygen anesthesia and then by cyclopro-
pane-oxygen. Two minutes after the injection of sodium pentothal, the patient
had a bout of coughing which subsided as second plane inhalation anesthesia
was attained. A ‘‘crowing’’ phonating noise at each inspiration then developed
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‘“crow-

and was maintained. Pulmonary ventilation seemed adequate but the
ing’’ persisted during the entire procedure.

Two years later the patient returned for a similar operative procedure.
Evipal sodium, 400 mg. in a 4 per cent solution, was used instead of sodium
pentothal for induction of anesthesia. Anesthesia proper was again main-
tained by nitrous oxide at the beginning followed by cyclopropane. There were
no respiratory or other complications.

There were at least 20 other patients in whom it was possible to compare the
effects of induetion of anesthesia by administering sodium pentothal at one time
and evipal sodium at another time. In every instance in which sodium pento-
thal produced signs of respiratory vagal stimulation these signs were either absent
or greatly diminished following the administration of evipal sodium.

In the entire scries observed during the past three years, it cannot bhe
claimed that the signs of respiratory vagal stimulation in question were never
observed following the intravenous injection of evipal sodium. Coughing, laryn-
geal spasm, and bronchiolar constriction did oceur at times, but the rarity of
serious complications of this type was sufficiently convineing so that the use of
evipal sodium was adopted as the barbiturate of choice to produce induction of
anesthesia. .

Sunarany axp CoNcLusloNs

A re-evaluation on the use of evipal sodium for the induction of
anesthesia has heen made. Good results have heen obtained by the
intravenous injection of 10 cc. of a 4 per cent solution for the average
adult patient.

The main advantage of this procedure is the marked decrease in
quantity and in severity of signs of respiratory vagal stimulation
characterized by coughing, laryngeal spasm and bronchiolar constrietion
ordinarily observed with other short-acting barbituric acid derivatives.

REFERENCES

1. Burstein, C. L., and Rovenstine, E. A.: Respiratory Parasympathetic Action of Some
Shorter Acting Barbituric Acid Derivatives, J. Pharmacol. & Exper. Therap. 83: 42-50
{May) 1938, .

2. Mark, L. C.; Fox, J. L., and Burstein, C. L.: Preanesthetic Hypnosis with Rectal Pentothal
in Children, Anesthesiology 10: 401—405 (July) 1949.

3. Volpitto, P. P., and Benton, C. C.: Evipal Sodium—d-tubocurarine for Endotracheal In-
tubation; Preliminary Study, Ancsthesiology 11: 164-167 (March) 1950.

AMERICAN BOARD OF ANESTHESIOLOGY

Written examinations of the American Board of Anesthesiology
will be held in various locations, July 18, 1952. The oral examina-
tions will be held in Swampscott, Massachusetts, September 28-
October 1, 1952.
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