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No. 156

UNIVERSITY OF MINNESOTA MEDICAL SCHOOL
CALENDAR OF EVENTS

May 5 • May 10, 1947
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Monday, May 5

9:00 - 9:50 Roentgenology-Medicine Conference; L. G. Rigler, C. J. Watson and
Staff; Todd Amphitheater, U.H.

9:00 - 10:50 Obstetrics and Gynecology Conference; L. J. McKelvey and Staff;
Interns' Quarters; U.H.

10:00 - 12:00 Neurology Ward Rounds A. B. Baker and Staff; Station 50, U.H.

11:00 . 11:50 Roentgenology-Medicine Conference; Staff; Veterans' Hospital

11:00 - 11:50 Physical Medicine Conference; Stretching in Poliomyelitis; Miland E.
Knapp; E-10l, U.H.

12:15 - 1:15 Obstetrics and Gynecology Journal Club; M-435, I.H.

12:30 - 1:20 Pathology Seminar; Hyaluronidase; D. E. Dereuf; 104 I.A.

12:15 - 1:20 Pediatrics Seminar; Newer Concepts of the Treatment of Newborns;
Robert Aldrich; 6th Floor Seminar Room; U.H.

12:30 - 1:20 Physiology Seminar; Thermo-osmosis; Charles W. Carr; 214 M.H.

12:30 - 2:00 Surgery Grand Rounds; A. A. Zierold, Clarence Dennis and Staff; MPls.
General Hospital.

4:00 - 5:20 School of Public Health Seminar; Rural Health Problems; Dr. Carl
Neupert; 113 MeS.

Tuesday, May 6

9:00 - 9:50 Roentgenology-Pediatrics Conference; L. G. Rigler, I. McQuarrie and
Staff; Eustis Amphitheater, U.H.

8:30 - 10:30 Surgery Reading Conference; John R. Paine; Small Conference Room,
Bldg. I, Veterans' Hospital.

10:30 - 11:50 Surgical Pathological Conference; John R. Paine and Nathanial Lufkin.
Veterans' Hospital.

12:30 - 1:20 Pathology Conference; Autopsies; Pathology Staff; 102 I.A.

2:00 - 2:50 Dermatology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III, Veterans' Hospital.

3:15 - 4:15 Gynecology Chart Conference; J. L. McKelvey and Staff; Station 54, U.H.
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3:30 - 4:20 Clinical Pathological Conference; Staff; Veterans' Hospital.

3:45 - 4:50 Pediatrics Staff Rounds; I. MCQuarrie and Staff; W-205, U.H.

4:00 - 4:50 Surgery-Physiology Conference; The Control of Uremia; George B. Eaves
and Roger M. Reinecke; Eustis Amphitheater, U.H.

5:00 - 5:50 Roentgenology Diagnosis Conference; Staff; Veterans' Hospital.

Wednesday, May 7

8:00 - 8:50 Surgery Journal Club; O. H. Wangensteen and Staff; M-515, U.H.

8:30 - 9:50 Psychiatry and Neurology Seminar; at Veterans' Hospital.

11:00 - 11:50 Pathology-Medicine-Surgery Conference; Bronchogenic Carcinoma; E. T.
Bell, C. J. Watson, O. H. Wangensteen and Staff; Todd Amphitheater,
U.H.

12:00 - 12:50 Physiological Chemistry Journal Club; Staff; 113 MeS.

4:00 - 5:50 Medicine and Pediatrics Infectious Disease Rounds; Staff; W-205, U.H.

Thursday, May 8

8:30 - 9:20 Surgery Grand Rounds; John R. Paine and Staff; Veterans' Hospital.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; Todd Amphi
theater, U.H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U.H.

10:30 - 11:50 Surgery X-ray Conference; Daniel Fink and John R. Paine, Veterans'
Hospital.

12:00 - 12:50 Physiological Chemistry Seminar; Lipid Metabolism; Walter O. Lundberg;
214 M.H.

1:00 - 2:00 Fracture Conference; A. A. Zierold and Staff; Minneapolis General
Hospital.

4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U.H.

5:00 - 5:50 Roentgenology Seminar; Results of Surgery and Radiation for Carcinoma
of the Breast With Axillary Metastasis; Osmund J. Baggenstoss; M-5l5,
U.H.

7:30 - Physical Medicine Seminar; William G. Kubicek; 111 MeS.
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Friday, May 9

9:00 - 9:50 Medicine Grand Rounds; C• .J. H'atson and Staff; Todd Amphitheater,
U.H.

9:00 - 9:50 Pediatric Grand Rounds; I. McQuarrie and Staff; Eustis Amphitheater,
U.H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-22l, U.H.

10:30 - 11:20 Medicine Grand Ro~~ds; Staff; Veterans' Hospital.

10:30 - 11:50 Otolaryngology Case Studies; L. R. Boies and Staff; Out-Patient
Department; U. H.

11:30 - 12:50 University of Mil~esota Hospitals General Staff Meeting; The Surgical
Nursing Committee; Fred Kolouch and Agnes D. Love; New Powell Hall
Amphitheater.

1:00 - 1:50 Dermatology and Syphilology; Presentation of Selected Cases of Week;
H. E. Michelson and Staff; W-3l2, U.H.

1:00 - 2:50 Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson, and Staff; Todd Amphitheater, U.H.

5:30 - 6:30 Surgery Literature Conference; Clarence Dennis and Staff; Mpls.
General Hospital.

Saturday, May 10

7:45 - 8:50 Orthopedics Conference; Wallace H. Cole and Staff; Station 21, U.H.

9:00 - 9:50 Neurology Grand Rounds; A. B. Baker and Staff; Station 50, U.H.

9:00 - 9:50 Surgery-Roe~tgenologyConference; O. H. Wangensteen, L. G. Rigler,
and Staff; Todd Amphitheater, U.H.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; M-5l5, U.H..

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; M-5l5, U.H.

10:00 - 12:50 Obstetrics and Gynecology Grand Rounds; J. L. McKelvey and Staff;
Station 44, U.H.

11:00 - 12:20 Anatomy Seminar; Effect of Urethane on the Cytology of Leukemic
Cells j Arthur Kirschbaum; 226 LA.
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II. CURARE IN ANESTHESIA

With Special Reference to
Combined Pentothal· Curare,
Nitrous Oxide Anesthesia.

curately assayed, extract from Chondo
dendron tomentosum. At the present
time, a solution of the active in
gredient, d-tubocurarine chloride, is
available for clinical work.

PHARMACOLOGY AND PHYSIOLOGY

The clinical application of into
costrin in anesthesia was first re
ported by Griffith and JohnSon in
1942.3 Later, numerous other reports
were published of which the works of
Cullen were most enlightening.

Curare is not an anesthetic agent
and has no significant'central simu
lant, depressant, or analgesic action. 4
Its main function is the production of
muscular relaxation by blocking the
traIlsfer of motor nerve impulses to
muscle at the myoneural Junction or
synapse. Block by curare is probably,
due to the possibility that the drug
raises the threshold of muscle to the
action of acetyl choline5 rather than
the destruction of acetyl choline.

Effect on the Intestines. In the
unpre~.dicated dog, curare caused only
mild and shortlived depression of tone
and peristalsis. In premedicated dog~

anesthetized with cyclopropane, curare
produced no appreciable change in the
gut. Retraction of the gut Within the
abdominal cavity following the admin
istration of curare to the anesthetized
patient may be due to the improved
abdominal relaxation rather than an
increased tonus of the intestines. 7

Bl~o~ pressure effect. Hypotension
can occur with large single doses or
with long continued administration and
maybe due to Widespread muscle relaxa
tion with reSUlting impairment of

Ward P. Johnson

Reference to curare and its unusual
properties was made by famous explorers
of South America as early as the 16th
Century. South American Indians used
curare on the tips of their spears, arrows,
and darts because of its ability to para
lyze their victims.

However, explorers and botanists found
that various plants were used in making
the poisonous brew and that there were
several different arrow head poisons used
by various tribes in South America. Thus,
at that time, curare was a mixture of
watery extracts of a number of poisonous
plants and because of the variation of the
types of plants used in its preparation,
it could be described only as a powerful
poison, the main action of which was the
paralysis of voluntary muscles. l Cardiac Effect. Intocostrin in

tnerapeutic doses does not produce
Curare was used therapeutically in the significant electrocardiographic 6

latter half of the 19th Century in tetanus, changes or vagus paralysis in man.
hydrophobia, epilepsy, and chorea. No at- However, overdosage of curare resulting
tempt was made, though, to standardize in apnea and anoxia might aggravate
preparations or to obtain curare in quanti- existing insufficiency of the coronary
ties, and as a result no clinically predict- arteries if respirations were not con
able work was achieved. Also chemical in- trolled artificially.
vestigation ~nd isolation of the active
principle of curare were handicapped by the
uncertainty of source and the variation in
plant species from which specimens could
be obtained.

In 1935, a highly active principle was
isolated from curare which was named d
tubocurarine chloride although the botani
cal species containing this substance was
not identified. Winter~teiner and Dutcher2
obtained a number of curare specimens and
were successful in isolating d-tubocurarine
chloride from Chondodendron tomentosum,
a curare plant employed by certain Indian
tribes of the Amaz~n region. This establi
shed the botanical orIgin of the compound.
Following this, SqUibb introduced
"Intocostrin" which is a pur1fied, ac,:,

I



venous return8 rather than vasodilatation
as a result of smooth muscle relaxation.
An increase of the blood pressure occurs
when depressed respirations result in an
accumulation of carbon dioxide.

Elimination. Curare is eliminated
fairly rapidly partly by destruction in
the liver and partly by exc~etion un
changed by the kidneys.9

Aotion on Skeletal Muscles. The in
jection of-Curare intrave];OUsly is follow
ed within two minutes by muscular relaxa
tion. Its aotion is selective - first af
fecting the muscles of the head and neck,
then the muscles of the trunk and extremi
ties, and lastly the muscles of respirQ
tion, the diaphragm being the last muscle
to be paralyzed. Recovery is in the re
verse order. 10

Side Effects. The only side effects
that have been recorded are bronchospasm,
which was transient,ll and marked saliva
tion. 12 It has been reported that curare
can produce histamine-like effects and
bronchospasm may be the result of such an
action. 15

Antidote for Excessive Curarization.
Prostigmine CO-unteracts the paralyzing af
fect of the curare and is used as an anti
dote for overdosages and residual curari
zation. Prostigmine potentiates the
action of acetyl choline at the myoneural
junction. 14 •

CURARE IN ANESTHESIA

Prior to the introduction of curare,
surgical procedures, under a general
anesthetic, requiring complete muscular
relaxation were carried out under deep
cyclopropane anesthesia or under ether
anesthesia. Under these conditions, each
agent had its drawbacks and the patient at
times was subjected to near lethal doses
of the agents. Cyclopropane alone with
voluntary respirations does not produce
adequate muscular relaxation in most per
sons. Relaxation can be improved by deep
ening the anesthesia to respiratory arrest
and resorting to controlled respirations.
However, high concentrations of cyclo
propane tend to predispose to cardiac
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arrhythmias and to postanesthetic hypo
tension.

Ether is capable of producing ade
quate muscular relaxation but is ac
companied by acidosis, overactive dia
phragmatic movements, and difficluty in
confining the intestines. Postanes
thetically there is a prolonged re
covery period with nausea, vomiting, and
generalized debility which predisposes
to postoperative complications.

Pentothal sodium intravenously can
be used as an anesthetic agent usually
in combination with nitrous oxide and
oxygen by inhalation. However, as
pentothal sodium is a parasympathomime
tic drl~, it enhances the laryngeal and
bronchial reflexes with the predisposi
tion to severe laryngospasm especially
in upper abdominal manipulations, perio
sttal strippings, and rectal dilatation.
Reflex movements occur unless large
amonnts of drug are administered.
There is a prolonged recovery period
which 1s related to the length of the
procedure and the amount of drug used.
For this reason the method has been
limited to short procedures requiring
little or no muscular relaxation and
where the amount of pentothal will not
exceed one or one and a half grams.

Curare in conjunction with a general
anesthetic makes the anesthetic pro
cedure safer for the patient, produces
bettor working conditions for the surg
eon and less concern for the anesthesio
logist. Experience has shown that with
light anesthesia, especially cyclopro
pane, curare produces excellent relaxa
tion, a quiet abdomen and retraction of
the gut without increase of risk to the
patient.

Curare is used most often with cyclo
propane as the anesthetic agent. Induc
tion is carried out in the usual manner
and the patient is leveled off in the
first or second plane of the third stage
of anesthesia. When the skin is incised,
60-100 units of curare are administered
intravenously and by the time that the
peritoneum is opened the full effect of
the dose 1s present. If relaxation is



not adequate smaller doses are adminis
tered until the maximum relaxation is ob
tained. At this stage, respirations may
be depressed with the characteristic
picture of intercostal paralysis and
jerky diaphragmatic excursions. This de
pression lasts about five minutes during
which time respirations are aided by
manual compressions of the rebreathing
bag.

At the University Hospitals when in
tubation of the patient is to be carried
out the induction and intubation is carried
out under pentothal and curare, the dosage
varying from 250-1000 milligrams of pento
thal and 60-100 units of curare. This
dosage of curare is usually sufficient for
the beginning of the procedure.

During the operative procedure, relaxa
tion is obtained by the administration of
small doses of curare rather than by deep
ening the anesthesia. Usually if the pro
cedure is of 45 minutes duration of less,
no further administration of curare after
the initial dose is required.

Ether can be supplemented with curare
but it has been shown that ether has a
curariform action. 15 Thus 1/2 to 1/3 the
usual initial dose is administered during
light ether anesthesia. Repeated small
doses are injected until maximum relaxa
tion is reached.

Curare is also being used to produce
relaxation during pentothal anesthesia.
At the University of Minnesota Hospitals,
Dr. Knight, developed a method of giving
pentothal and curare in a fixed ration in
conjunction Witg nitrous oxide and oxygen
by inhalation. This technique utilized
the advantages of each agent so that the
resulting combination produced an anesthes
ia with a rapid and pleasant induction,
adequate relaxation, abolishment of reflex
activities, and a rapid postanesthetic
recovery.

COMBINED PENTOTHAL, CURARE, NITROUS
OXIDE ANESTHESIA.

The technique, clinical results, ad
vantages and disadvantages, and conclus
ions resulting from the use of the three
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combined agents will be discussed.
When this technique was first intro
duced and used here, the pentothal and
the carare (Intocostrin) were injected
intravenously in conjunction with
nitrous oxide and oxygen by inhalation.
However, as pentothal sodium and Into
costrin are incompatible in the same
solution, a heavy precipitate forming
when the two agents are put in the same
solution, they had to be injected
separately via a two syringe method.
Each agent was injected into an intra
venous setup and carried into the cir
culation by the fluids so that there
was no mixing with consequent pre
cipitation. With this method it was
found that the ratio which was most
satisfactory was 10 units. (~ cc.) of
intocostrin to 25 milligrams (1 cc.2~)
of pentothal.

Baird17 recently reported the com
patibility of 2~ pentothal sodium and
d-tubocurarine chloride in the same
solution. This solution has become
popularly known in this institution as
"Baird's Solution". When first used,
Baird's Solution was prepared using
~he same ratio of pentothal and d-tubo
curarine as used when pentothal and
intocostrin were injected separately.
However, it was soon discovered that
the patients were receiving too much
carare in proportion to the ~entothal

sodium and so the ratio of 72 units per
cc. of 2~ pentothal sodium was tried.
This ratio also proved to contain an
excess of curare so finally the solu
tion was prepared to contain 5 units
of d-tubocurarine per cc. of 2~ pento
thal which in the majority of cases
proved to be satisfactory.

PREPARATION

At the present time d-tubocurarine
chloride is produced by both E. R.
SqUibb &Sons and Abbott &Co~any and
is obtainable in 5 and 10 cc. rubber
stoppered vials. Squibb labels their
product as containing 2.7 mg. of the
anhydrous salt per cc. for a 20 unit
potency and Abbott labels their product
as containing 3 mg. of crystalline d
tubocurarine chloride per cc. for a 20



unit potency. D-tubocurarine chloride
crystals ordinarily occur as a penta
hydrate having a potency of 6.57 units
per mg. which is approximately .15 mgms.
per unit.

Both companies determine the index of
potency of their product by the rabbit
"Head Drop Grossover ll method. Determina
tion of potency by this method reveals
that one head-drop of d-tubocurarine
chloride is approximately .15 mgms. and
this has been designated as the unit of
potency.

At the present time we are preparing
the solution in the following manner: 0.5
grams of pentothal sodium 1s dissolved in
15 cc. of sterile chemically pure dis
tilled water. To this 15 cc. of solution
5 cc. of d-tubocurarine chloride are added.
A light precipitate fo~ma at the junction
of the two solutions but redissolves im
mediately upon agitation. The resulting
solution contains 25 mg. of pentothal
sodium and 5 units of d-tubocurarine
chloride per cc.

ADMINISTRATION

The pentothal curare solution is in
jected intravenously in the same manner.
as that of pentothal alone. Because in
many cases the solution is administered in
small doses over a prolonged period of
time it is necessary to insure that the
needle does not clog. For this reason a
continuous intravenous is set up and the
solution is injected into the tubing near
the needle and carried into the circula
tion by the fluids. This is conveniently
accomplished by the incorporation of a
Gilson Y in the intravenous setup at the
needle.

Patients who are to receive pentothal
curare solution should be adequately pre
medicated with morphine a~d atropine or
scopolamine in the ratio of 25;1. Patients
who are not adequately premedicated, es
pecially with the Atropine group, are apt
to develop excessive salivation. It is
also felt that in prolonged procedures
ad.di'M.onal morphine and atropine should be
administered.
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INDUCTION

When the procedure is of such nature
that an endotracheal tube is to be in
troduced, the solution is injected slow
ly, one or two cc~ at a time, until the
patient loses consciousness and anes
thesia is sufficient for intubation.
This usually requires 15-20 ce. of
solution. However} if pharyngeal and
laryngeal reflexes are active upon the
introduction of the laryngoscope, an
additional 2 cc. of solution are in
jected. After waiting about 60 seconds
another attempt is made. This is re
peated until conditions are satisfactory
for the completion of the intubation.

Following intubation, nitrous oxide
and oxygen are administered by inhala
tion using the semiclosed method. The
gases are set to flow at a rate of 500
cc. of each per minute, this rate of
flow assuring adequate oxygenation of
the patient in addition to providing
nitrous oxide analgesia.

As a result of the depression of
respiration resulting from the induc
tion dose of the solution it is usually
necessary to resort to manually con
trolled respirations until the patient
assumes adequate respiratory exchange.
This will occur in one to ten minutes
depending upon the initial dosage.

MAINTENANCE

For maintenance of anesthesia small
doses of one or two cc. are injected at
intervals which become progressively
farther apart as the procedure continues.
The criteria for f~~ther injections are
rate and depth of respiration, reflex
movemento, and relaxation. If respira
tions are inadequate at any time, they
are supplemented by manual compression
of the rebreathing bag. We find that
with inadequate respiratory exchange
there is a definite rise in blood pres
sure which returns to normal with the re
establishment of adequate exchange.

In cases where an endotracheal tube
is not indicated, induction is carried



out in the same ~Bnner as described above.
When unconsciousness, is present, nitrous
oxide and oxygen are administered by face
mask. Sufficient solution is injected to
maintain adequate anesthesia according to
the criteria listed above.

TERMINATION

It has been found that it is possible
to have a large percentage of the patients
awake before leaving the operating room.
So, in terminating a case we attempt to
minimize the amount and frequency of in
jections so that only the anesthesia re
qUired for the closure is maintained.

After adequate aspiration of the phar
ynx and trachea is carried out, the
nitrous oxide is discontinued, the patient
is hyperventilated with oxygen and heliluu
and the endotracheal tube is removed.
Generally the patient responds within a
few minutes - intercostal breathing,
pharyngeal reflexes, and other protective
mechanisms having retv~ned. However) if
we find that signs of curarization are
still present, we do not hesitate to ad
minister small doses of prostigmine
intravenously, which in our experience,
effectively combatted the residual weak
ness.

Atrophine sulphate is administered with
the prostigmine in the ratio of gr. 1/100
of atropine sulphate to each 1 mg. of pro
stigmine in order to inhibit the para
sympathetic action of prostigmine on the
salivary glands and on the heart.

Another use we have made of pentothal
curare solution is the induction of anes
thesia and the passage of an endotracheal
tube prior to maintenance of anesthesia
with cyclopropane. In the series to be
reported an average of 16.8 cc. was re
quired. The minimum quantity used was
10 cc. and the maximum quantity was 29 cc.

CLINICAL USE

A series of 143 cases in which the com
bined pentothal-curare nitrous oxide and
oxygen ~nesthesia was used is being re
portedl and some of the results that were
obtained will be discussed.

In order to evaluate this series,
the cases were broken down into the
type of surgery performed. (Figure 1)

Nine cases were between 60 and 70
years of age and thirteen cases were
over the age of 70. (Figure 2 and 3)

Six cases had definite abnormal
cardiac findings. (Figure 4)

RESULTS

An analysis of 150 consecutive cases
using pentothal with or without nitrous
oxide and oxygen (Figure 5) revealed
that the majority of the cases were of
30 minutes duration or less and were
procedures that required little or no
muscular relaxation. There were no
cases lasting more than three hours
and the average amount of pentothal re
quired in cases lasting from two to
three hours exceeded l~ gms.

In the cases using combined pento
thal-curare nitrous oxide and oxygen
anesthesia, the majority of cases were
over one hours duration and the aver
~ge amount of pentothal used did not
exceed l~ gms. even in the longer cases
requiring a high degree of relaxation.

Figure 1.
Number

'l.'ype of Surgery of Cases Age Range

1. Neurosurgery 20 5 - 51
2. Bone & Joint 16 23 - 77

Surgery,. General Surgery 29 20 - 76
(excluding ab-
dominal)

4. Eye, Ear, Nose, & 14 8 74
Throat Surgery

5· Thoracic Sv~gery 24 12 - 68
6. Abdominal Surgery 28 26 - 75
7. Genito-Urinary 12 17 - 76

Surgery
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Figure 2.
Age Group 60-70
No. of Cases-9

Procedure Duration Outcome

1. Internal fixation of hip 3' Satisfactory
2. Excision of carcinoma of neck 1'25" 11

3. Amputation of leg 1'55" "
4. Radical mastectomy 3'45" "
5. Neck dissection 6' "
6. Debridement of leg 45" "
7. Rib resection 35" "
8. Exploratory thoracotomy 3' "
9. Transthoracic vagotomy 2'15" "

Figure 3.

Age Group over 70
No. of Cases-13

Procedure Duration Outcome

1. Internal fixation of hip
2. Cautery of vesicle neck
3. Radon implant
4. Biopsy of cervical node
5. Excision of cervical nodes
6. Excision of ulcer of heal
7. Enucleation of eye
8. Total laryngectomy

9. Suspension laryngoscopy
10. Colectomy
11. Gastrostomy
12. Colostomy
13. Closure of colostomy

l'
40"
20"
40"

2'
30"
25"

3 '25"

20"
4'45"
2'05"
1'40"
l'40 tl

Satisfactory
"
"
"
"
"
"

Postoperative shock which
responded to therapy.

Satisfactory
"
"

"

Age
Cases

Procedure

Figure 4.
with Abnormal Cardiac Findings

Duration Outcome

1. 46
2. 72
3. 76
4. 75
5. 74
6. 64

Manipulation of shoulder
Biopsy of cervical node
Excision of ulcer of heal
Colectomy
Closure of colostomy
Exploratory laparotomy

05"
40"
3°"

4'45"
1'40"

55"

Rapid pulse and cyanosis.
Satisfactory

"
II

"
Developed acute pulmonary
edema on 5th postoperative
day. This responded to
treatment.
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Figure 5.

TIME PENTOTHAL PENTO-CURARE SOLUTION
(Minutes) Alone or in combination with 50%,.!!2-0~-..::0.G:2 --=P:;.:1::.::us=-.:::.5.::.00ke:-=.N.:..;;2~0_-..::;.,02=--_

Cases Pentothal Mg. Cases Pentothal Mg.

0-30 118 534.3 18 431.04
31-60 20 715.2 19 702.9
61-120 9 1088.8 36 820.1

121-180 3 1666.6 43 999.12
181-240 0 14 1261.85
241-300 0 8 1049.87

! 301-360 0 3 1367.08
l 361-420 0 1 1300

481-540 0 1 1472.85

76% of the patients were awake or re
acting by the time that they had returned
to their room. That is, they were awake
and talking or responding to stimuli or
commands. As one becomes more experi
enced in the use of this teclmique, it is
possible to have a greater percentage of
the cases awake or responding at the end
of the procedure.

9% of this series showed residual
curarization at the end of the procedure
and prostigmine and atropine were admin
istered intravenously. This effectively
combatted the curarization.

68% of the cases were administered
nitrous oxide and oxygen by an endo
tracheal tUbe and 28% by mask.

Uncoordinated movements during anes
thesia occurred in 2% of the cases. This
was a complication that occurred early in
the series and it was felt that they re
sulted from stimulation during light anes
thesia and curarization. Experience
demonstrated that the movements could be
abolished and prevented by deepening the
anesthesia.

Hiccoughs occurred in 3% of the cases.
This was one of the most troublesome of
the complications occurring during anes
thesia and occurred mainly in upper ab
dominal surgery especially when strong
traction was applied to the viscera. With
release of the traction, the hiccoughs

gradually disappeared. However, at
times it was necessary to administer
cyclopro~ane for relief.

Excessive salivation occurred in 1%
of the series. It is believed that
this was due to insufficient premedi
cation at the time of surgery or to pro
longed surgery. Cullen18 had a similar
experience in using curare in unpremedi
cated dogs. The dogs were given into
costrin following which they salivated
profusely, had marked respiratory
difficulty, and muscular twitchings.

There was a minimum of postoperative
nausea and vomiting.

Postanesthetic hypotension attribut
able to the anesthesia was not seen.

Postanesthetic mania was rarely seen:

In 5 cases, the pentothal-curare
solution was discontinued and cyclo
propane anesthesia substituted.

Four deaths occurred in this series,
none of which were attributable to the
anesthesia.

The age range of this series was
from 5-77 years but at the present time
pentothal-curare nitrous oxide anes
thesia has been used in patients as
young as 11 months and as old as 85
years.
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As for postcperative complications at
tributable to anesthesia there were two
cases of cyanosis which cleared up after
being administered oxygen. One was in
the patient with cardiac disease who re
ceived a small amount of pentothal-curare
solution for the manipulation of a
shoulder. No oxygen was administered
durillg the procedure. The second one
showed mild cyanoais after a sequ€strec
tomy of the skull.

Bronchospasm was not seen.

ADVANTAGES

1. Minimal Effect upon the Cardiac
Conduction System. The combination of
pentothal-curare nitrous oxide has a min
imal effect on the cardiac conduction
system. As has been mentioned before,
it has been shown that curare in thera
peutic doses does not cause any signifi
cant electrocardiographic evidence of
cardiovascular effect or vagus paralysis.
Pentothal sodium does not produce dis
turbances of rhJ~hm nor does it tend to
make the heart more irritable. Nitrous
oxide has no effect on the heart when
sufficient oxygen is administered. Thus
we feel that this anesthetic is the one
of choice in cases of disturbances of the
cardiac conduction mechanism.

2. Rapid Recovery. A high percentage
of the patients are responding or talking
by the time that they reach their room.
This is a distinct advantage in that it
helps in avoiding postoperative compli
cations.

3. Reduction in Pentothal. The com
bined use of the three agents markedly
decrease the amount of pentothal used.
Even in long cases, the average amount
did not exceed l~ grams and consequently
there was a minimum of postanesthetic de
pression.

4. Postanesthetic Hypotension and
Mania. Hypotension immediately post
operative as a result of the anesthetic
agents very rarely occurs and the same can
be said for confused and disoriented re
covery.
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5. Nausea and Vomtinge Thero is
a minimal of postoperative nausea and
vomiting due to the anesthetic agents.

6. Explosion hazard. The olimina
t:l.on oftheexplosion hazard is of
great value in those cases where cautery
is to be used especially in cases
where it will be used in close proximity
to the respiratory tract.

7. Laryngospasm. The elimination
of this hazard which occurs with the
use of pentothal alone has made it
adaptable to those procedures in which
pentothal would not be used because of
the danger of severe respiratory ob
struction as a result of laryngospasm.

DISADVANTAGES

1. The main disadvantages of the
use of pentothal-curare are mechanical
i.e.: Difficult venapuncture, dis
lodging and plugging of the needle, and
leaky connections.

CONTRAINDICATIONS

1. Asthma. As Pl~tothal is a para
sympathomimetic drug and enhances
laryngeal and bronchial reflexes and
curare has been reported to posses
histamine-like properties it should not
be used in persons with a history of
asthma for fear of provoking a severe
seizure.

2. Myasthenia Gravis. It has been
demonstrated that myasthenicB are mark
edly sensitive to curare20 so con
sequently it is felt that pentothal
curare solution is definitely contra
indicated in patients suffering from
this disease. In certain cases where
the action of average doses of curare
have beon greatly exaggerated, it is
felt that a borderline case of myasthen
ia gravis exists in that patient.

3. l~~ompetent ~nesthet1st. It is
felt that this type of anesthetic should
be administered only by a trained anes
thetist wno has adequate facilities by
providing a patent airway and artificial
respiration.
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CONCLUSIONS

Combined pentothal-curare nitrous oxide
anesthesia has been used in all types of
surgery varying from the very short minor
procedures to vary extensive major surgery.
At the present time, it haa been used in
over 400 cases. It seems adaptable to
almo!t any type of procedure, but ~ s more
adaptable to those procedures lasting over
30 minutes. Short procedures requiring
profound relaxation and laryngoscopic and
bronchoscopic procedures may be performed
under this technique but the administra
tion of prostigm1ne and ~tropine will
usually be required at the termination.

At the present time, the combined
pentothal-curare, nitrous oxide technique
is being used quite freely in all types of
surgery. It is used frequently in ear,
nose and throat surgery and is the anes
thetic of choice for Lempert Fenestra
tions. It is felt that it is the general
anesthetic of choice in the elderly de
bilitated patient and in tho extremely
poor risks.

It is also felt that this form of com
bined anesthesia has a definite place in
open chest surgery. It has been used in
5 cases of heart surgery and it is hoped
that because of the minimum effect on the
cardiac conduction system that it will
prove to be the answer to the anesthesia
problem. ',However, only a large series of
cases will prove or d1saprove its value.

Because the agents used cause a mini
mum alteration of normal physiology this
t8chnique will probably prove to be of
g:eat value in surgery on patients with
rr~dical complications such as hyper
tnyroidism and diabetes.
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III. GOSSIP
•••••A traveling team of pub

lic health experts will visit the campus,
Monday and Tuesday, May 12 and 13. They
will be lead by Reginald M. Atwater, M.D.
Executive Secretary, APHA, and the group
will include: Walter J. Pelton, D.D.S.,
Mary Cross, M.D., Eleanor Palmquist,
Charles B. Frasher, Carl E. Buck, William
T. Ingram and Allan Twichell. The coopera.
tive sponsors are the American Public
Health Association, Minnesota Dept. of
Health, Minnesota Public Health Conferenc~

and School of Public Health, University of
Minnesota. Any one interested is invited
to attend••••• Next Friday and Saturday,
May 9 and 10, there will be a two day
course in community aotivities for public
health nursing committees and school
health councils. These are the citizens
who make the wheels go round in local pub
lic health service. The failure of the
last legislature to pass the redistricting
measure which would permit local communi.
ties to set up their own public health
service is regretable. It indicates fail
ure on our part to inform the people about
the inwortance of the measure. It passed
the Senate without a dissenting vote, but
it was buried in the House Appropriations
Conmdttee ••••This is Pharmacy Week. In
1946, 54,000 drug stores reported a total
retail sales of 3 billion, 600 million.
Of this amount, 800 millions were spent
for patent medicines, such as tonics,
headache pOWders, ointments, and laxatives.
Ethical prescriptions accounted for another
400 million. Ethical pharmacists regret
that they must pander to the public demand
by selling them products which they do not
approve but enormous advertising campaigns
force many of them to do so. Trends in
patent medicine exploitation show that for
the most part, harmless preparations are
now sold with extravagant claims. Great
est danger in self medication is the fact
that it is based on self diagnosis and
even though a physician may have made the
diagnosis in the first place, the course
of the disease may have changed••• lt is
estimated that the country will need 60
thousand public health nurses in the next
ten years. There is a shortage at the
present time which will continue unless
something is done to attract young women
to take the basic nursing course •..•Uni
versity fared well at the last session of
the legislature. The salary and mainten-
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ence items will approximate our needs,
but the building item will be short .
At a recent meeting of the Administra
tive Committee, Dean Diehl told us of
the splendid job that University of
Minn. Hospitals Superintendent, R. M.
Amberg, had done in working With the
Legislature. Apparently he gives them
such an intelligent picture of the Uni
versity and its needs, they are able to
act accordingly. Of special interest
is the second appropriation of 750
thousand for the Mayo Memorial BJg. The
public campaign committee has been re
vived and they are going out after 400
thousand dollars to complete the job of
financing the project. This monumental
structure will rise between 18 and 20
stories in the space between the Medi
cal Science Bldg. and the Hospitals. It
will face east and will be connected
With the present hospital structure by
building additions and ramps. Easiest
way to visualize where it will be is to
remember that it will cover the flower
bed in front of the hospital. If con
struction costs would come down a little,
it would be possibe to start •••.Dwight
L. ~~rtin, M.D. announces the opening
of hie offices at 653 Lowry Medical Arts
Bldg., St. Paul, with practice limited
to internal medicine. Albert V.
Stoeeser, M.D. announces that he is now
located in his new office at 1409 Wil
low Street, Loring Park (allergy, Pedia
trics). Everett C. Perlman, M.D. an
nounces the removal of his offices to
301 Kenwood Parkway, and hie association
with Max Seham, in the practice of ped
iatrics •••• The Veterans' Administration
calls our attention to the fact that re
lapsing vivax malaria is not a fatal
disease. In suspected cases, thick
smears should be made, and if parasites
are found, patient should be treated
with a total of 2.8 grams of quinacrine
(atabrine) over a seven day period. If
parasites are discovered Without clini
cal symptoms, a full course of treatment
is indicated. If the veteran has had
four or more relapses, 0.84 gra~~ of
pamaquine (aralen) and 27.3 grams of
quinine sulfate are recommended.
Suprossive therapy is not advised ex
cept for those patients whose attacks
are coming too close together.


