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HALOTHANE CONCENTRATIONS IN CLINICAL ANESTHESIA

R. H. Sarrti, M.D., anp Perry P. Vovrpitto, M.D.

Froat a review of the literature, it would ap-
pear that 1-2 per cent concentrations of halo-
thane (Fluothane) are commonly required for
anesthesia.’-* We have had a clinical impres-
sion that we frequently used smaller concen-
trations. One hundred twenty-four anesthetic
records were therefore reviewed for this study.

METHOD

The halothane vaporizer employed was cali-
brated from 0.1 to 4 per cent. It was stand-
ardized against a spectrophotometer using
298-millimicron light as recommended by
MacKay and Kalow.® The anesthetic records
of the 124 patients were analyzed for age, sex,
physical status, operation and duration of
anesthesia. The duration of flow of each con-
centration of halothane and the sum of the
minutes cach concentration was used were de-
termined in each case. Alveolar concentra-
tions of halothane were not determined.

Technique of Anesthesia. For premedica-
tion, atropine or scopolamine, with or without
pentobarbital or meperidine, was given as indi-
cated by the patient’s condition. A dose of
pentobarbital 100 mg. and meperidine 50 mg.
was never exceeded in any patient. Anes-
thesia was induced with thiopental, thiamylal
or hexobarbital. These drugs were used for
induction only and averaged 185 mg. per pa-
tient. Oxygen, 4 1./minute, was then given
by mask, succinylcholine chloride was injected
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to facilitate tracheal intubation, after which
nitrous oxide, 2.5 L—oxygen, 1.5 1., was given
by controlled respiration until spontancous res-
pirations were adequate. Halothane was then
added gradually. Anesthesia was maintained
with nitrous oxide, 2.5 l—oxygen, 1.5 1., and
halothane as required for the procedure, Res-
pirations were assisted or occasionally con-
trolled.  Ventilation, although not usually
measured, was considered clinically adequate.
Succinylcholine by intravenous drip was used
in 11 patients, 300 mg. was not exceeded in
any case. In 7, the succinylcholine used was
under a 90 mg. per hour rate. An endo-
tracheal tube was used in 118 patients.

Resurts

The age distribution and physical status of
the 124 patients are shown in table 1. There
were 67 males and 37 females.  Operations
were as follows: intra-abdominal, 16; kidney,
4; perineal, 6; extremities, 3; surface, 18;
brain, 34; back, 33; neck, 4; thvroid, 4. The
shortest operation was 20 minutes, the longest
450 minutes, average 137 minutes.

The halothane vaporizer was found to be
accurate at 0.1, 0.2, 0.3, 0.4, 0.8, 1.0 and 1.5
per cent graduations.  Graduations of 0.5, 0.6
and 0.7 per cent were found to produce vir-
tually the same (0.7 per cent) concentrations
of halothane. At 4 liters gas flow for vaporiza-
tion, the metered concentration was the one
the patient received, except at 0.5, 0.6 and
0.7 per cent. At these flows, all received 0.7
per cent halothane.
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TABLE 1

Age Distribution

Age (vears) 0-10 |
Number 10 j 10 ‘ 16 15

" ’7 77‘ B °
10-20 ‘ 20-30 | 30-10 1 40-50 ‘ H0-60

Physical Status

|
S 3and 6 ‘

AGE DISTRIBUTION AND PHYSICAL STATUS 0F 124 PATIENTS RECEIVING HALOTHANE ANESTHESIA

60-70  70-80 ‘ 80—
! 28 2R ] ‘ n . ]
| I
| .
o .
! 16 b ]

TABLE 2

AVERAGE DURATION OF ANESTHESIA FOR EACH CONCENTRATION 0F HALOTHANE

Status 1 and 5 | 2

Number 24 52 ’ ‘ 22 ‘
Concentration 1 or 0.9 0.8 0.7

(per cent) over
Minutes 5.5 1.1 5.8 1.2

The duration of administration of halothane
was measured and summated for the 124 cases
(table 2). The average duration of anesthesia
was 157 minutes. In 52.9 per cent of that
time the patient received 0.3 per cent halo-
thane or less. Four-tenths per cent or less
was administered 80 per cent of the time, and
0.7 per cent or less was used in 92.3 per cent
of the average duration of anesthesia. In 77
of the 124 patients, a flow of 0.8 per cent
halothane was never exceeded, and in 46 of
the 77, 0.6 per cent was the maximum concen-
tration employed.

Hypotension due to halothane concentra-
tion was noted in 20 patients (maximum drop,
40 mm. Hg, average drop 21 mm. Hg). This
was treated by rapid reduction of alveolar
concentrations of halothane. A vasopressor
was used three times to treat hypotension
thought due to traction reflexes which ap-
peared to remain active under halothane in
the concentrations employed.  Bradycardia,
thought due to an active carotid sinus reflex,
was observed in one patient. This was treated
with atropine.

Sumaary AND CONCLUSIONS

The anesthetic records of 124 patients anes-
thetized with halothane were analyzed to
ascertain the concentrations needed for anes-
thesia. We found that low concentrations of

0.6 0.5 0.4 0.3 0.2 0.1

8.8 10.6 31.2 329 40.7 19.5

halothane were needed when this agent was
used with 2.5 1. nitrous oxide-1.5 1. oxygen
after barbiturate induction. The halothane
concentrations were under seven-tenths per
cent 92.5 per cent of the time. From this
experience it would seem advisable and ad-
vantageous for manufacturers to calibrate
halothane vaporizers in tenths below 0.5
per cent.
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