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To the Editor:—In May 1972, we com-
pleted a new bibliography on Electrical Shock
Hazards in the Hospital Environment. This
is available on application to interested per-
sons. The information has been set up on our
computer and will be brought up to date each
summer. The computer printout has been
lithographed and is available in the form of a
35-page booklet containing more than 1,000

references. Where funds are available a vol-

Shock Hazards

untary contribution of $2.00 is asked to cover
the cost of printing and mailing. Requests
should be sent to me at the address below.

PeETER GraystoNg, Pu.D., MIEEE

Coordinator of Biomedical
Engincering

The University of British Columbia

Faculty of Medicine

Vancoucer 8, B. C., Canada

(Accepted for publication August 1, 1972.)

Subarachnoid Injections for Intractable Pain

To the Editor:—To confirm the clinical im-
plications of the study, “Progressive Changes
in the Concentration of Ethyl Alcohol in the
Human and Canine Subarachnoid Spaces,” by
Drs. Matsuki, Kato and Ichvanagi (ANESTHE-
sioLocy 36:617-621, 1972), I wish to report
my experience with approximately 100 sub-
arachnoid injections of alcohol for relief of
intractable pain. The patients were turned to
the supine position 15 to 20 minutes after in-
jection with no untoward sequelae, such as
motor paralysis or excessive sensory loss. In
fact only one complication, prolonged leg and

bladder paresis, occurred, in a patient in
whom numerous blocks had been performed;
this complication clearly was not related to
the change in position.

Jorpax Katz, M.D.

Professor and Associate Chairman

Department of Anesthesiology

University of Wisconsin,
Mcdical School

1300 Unicersity Avenue

Madison, Wisconsin 53706

(Accepted for publication August 14, 1972.)

Brain Anesthetic Concentration—A Misleading Concept?

To the Editor=—Dr. Wolfson and his col-
leagues ! suggest that the brain anesthetic con-
centration at a particular endpoint may serve
as a basis for comparison of different agents.
However, such an idea may be misleading,
since the concentration in whole brain may
differ greatly from the concentration at the
anesthetic site of action.

The brain is a multiphasic system (about 78
per cent water, 12 per cent lipids, and § per
cent protein),” and anesthetics probably act in
hydrophobic subcellular areas®+ such as a

particular part of 2 membrane or of a protein
molecule. Solution of anesthetic agent in
other phases in the brain, such as water, is
incidental to, rather than essential for, anes-
thesia. Thus, the overall brain concentration
will vary with the proportion of essential to
incidental phases if the relative affinity of the
anesthetic is different for each. For example,
the rat brain halothane concentration midway
between the concentration permitting and that
preventing movement in response to tail clamp
was 27 mg/100 g (“BAC”).! Assuming a
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brain—gas partition coefficient of 6.0° and a
brain specific gravity of 1.07, 27 mg/100 g
will be produced by an alveolar partial pres-
sure of 0.0063 atmospheres (0.63 vol per cent)
—a figure which is not far from other data for
the anesthetic potency of halothane.® How-
ever, if the site of anesthetic action has hydro-
phobic solvent properties similar to those of
olive oil >+ (olive oil-gas partition coefficient
224 % and specific gravity 0.9), then at a par-
tial pressure of 0.0063 atmospheres the con-
centration at the site of action should be 1.2
2/100 g—a value greatly different from the
“BAC” of 27 mg/100 g. Such considerations
suggest that the brain anesthetic concentration
might deviate considerably from the concen-
tration at the site of action. Furthermore, the
deviations would be different for other anes-
thetics.

To avoid such difficulties, anesthetizing par-
tial pressures have been measured in the al-
veolar gas phase.® At equilibrium such par-
tial pressures will equal those existing at the
site of action, regardless of the concentration
differences. In the above example, the halo-
thane partial pressure of 0.0063 atmospheres
would apply to all sites in the brain. The ex-
periments reported by Wolfson et al. are an
interesting demonstration of the sharp cut-off
nature of the quantal response. However, for
comparisons between agents, the brain anes-
thetic concentration may be a misleading con-
cept.

Micnaer J. Harsey, D.Pmi.
Division of Anaesthesia
Clinical Research Centre
Harrow, Middlesex, England
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To the Editor:—In considering this tech-
nique initially, we did wonder about the pos-
sible dilutional effect of brain water on our
final concentration. We, too, looked at olive
oil-gas partition coefficients and compared
these with water—gas partition coefficients.
For halothane these are 244 and 0.74, respec-
tively, a ratio of 330:1. A brain lipid-to-
water content ratio of 1:6.5 (12 per cent: 78
per cent as quoted by Dr. Halsey) would lead
to a dilutional effect or error of approximately
2 per cent. Similar calculations for methoxy-
flurane would yield a possible error of 3 per
cent. On this basis, we considered it reason-
able to start our investigation.

Dr. Halsey suggests that our figure of 27
mg/100 g brain represents a concentration of
1.2 g/100 g brain at the site of action and
that this site consists of only 12 per cent of
brain volume. From this it may be calculated
that even in the total absence of halothane in
the rest of the brain (patently an oversimplifi-
cation) the concentration measured should be
144 mg/100 g. This, in turn, would repre-
sent an alveolar concentration of 3.4 per cent,
which is far removed from any published fig-
ures for MAC for halothane in animal or man.
However, the use of olive oil partition coeffi-
cients in the study of anesthetic agents is
based on tradition and availability rather than
the suggestion that brain lipids have the same
composition as olive oil. Indeed, it has been
pointed out that anesthetic potency is more
closely related to solubility in naturally occur-
ring lipids (lecithin and cephalin) than to that
in olive oil.!

Although recent work favors the lipid rather
than the clathrate theory of anesthesia, it has
certainly not been proven that lipid solubility
is the only factor involved, and I think it is
perhaps premature to refer to the presence of
anesthetic agent in any part of the brain as
“incidental” to the state of anesthesia. Indeed,
in one of the publications quoted by Dr. Hal-

sey,” the last sentence reads “. . . attempts to
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