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INTERMITTENT DILUTE SCOLINE IN MAJOR AND MINOR SURGICAL
PROCEDURES*
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Cape Town

With the introduction of Scoline as a relaxant drug
of short-acting duration, a very definite advance has
been made in the progress towards the attainment of
smoother, more rapid and, at the same time, safer
anaesthesia.

The initial use of Tuberine and Flaxedil profoundly
influenced the whole trend of modern anaesthesia;
operative procedures which formerly were regarded as
being distinctly hazardous, especially in the aged, were
converted into merely unpleasant surgical interludes,
by virtue of the facility afforded to the surgeon by the
utilization 0'[ these relaxants. It was inevitable, however,
that the early use of these powerful relaxant drugs
would be accompanied by errors- of judgment, mis­
application and, possibly, even abuse, by those in­
experienced in their administration. The potential
danger of the prolonged paralysing effect acting syner­
gistically with other drugs probably accounted for
those fatalities which occurred in the immediate post­
operative period.

The advent of Scoline heralded a newer and safer
approach to the problem of the paralysed intercostal
muscle. Here we-have a drug which produced profound
muscular relaxation very rapidly, and whose action
tended to pass off ,within a very short period of time
with apparently no toxic or side effects-an ideal drug
for the sh'orter surgical procedure, and one which
could be used by the anaesthetist with reasonable
confidence that, because of its controllability and
relative wide margin of safety, resort to antidotes to
counteratt its paralysing action would rarely be neces-
sary. -

Investigators have reported no appreciable effect
on the cardio-vascular system with single-dose injec­
tions,! and as it does not liberate histamine it does not

* A paper presented at the South African Medical Congress,
Pretoria, October 1955.

produce bronchospasm. l It appears to be perfectly
safe to use in conjunction with other known anaesthetic
agents, ,but should not be mixed with Pentothal, which
it will precipitate.
. The early clinical use of Scoline was confined mainly
to intubation, electro-convulsive therapy and manipula­
tions. The present-day wide range of its use has been
described by numerous authors with varying techniques
for its 'administration.

Clinical experience seems to indicate that the dosage
and concentration of Scoline as used according to the
generally accepted standard is greatly in excess of
what is really required. It has always been my con­
tention that powerfully depressant drugs should be used
in as dilute a solution as possible, to minimize the
degree of ultimate depression, particularly where a
series of these depressant drugs are being administered
intermittently, and the synergistic effect of the whole
might well be profound. On this principle, a 2· 5%
solution of Pentothal is generally preferred to the 5%
solution, and a O' 5% solution of Pethedine (lOO mg.
diluted down to 20 C.c. with sterile water) is used for
intermittent injection, working exceedingly wel), and
never giving rise to any anxiety. In the same way,
Scoline can be diluted down to varying percentages,
viz. (a) 2 C.c. (lOO mg.) diluted down to 20 C.c. with
sterile water, making a 0·5 % sol ution, or (b) t6 10 c.c.,
making a I· 0 % solution, or (c) to 5 c.c., making a
2·0% solution.

If the drug is thus diluted, a considerably smaller
total amount is required, thereby increasing the margin
of safety.

The ultimate response to Scoline is dependent on
the level of pseudo-cholinesterase in the plasma2,3

(Scoline is destroyed by pseudo-cholinesterase). A
Iow serum-cholinesterase level is the cause of undue .
sensitivity to Scoline, the prolonged response being
due to the delay in the destruction of the drug.4
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It seems reasonable to assume, in the light of clinical
experience, that dilute concentrations of Scoline used
in smaller total quantities must, in the event of a low
cholinesterase level, be more efficiently dealt with by
the enzyme. Where dilute solutions are used, a more
rapid return of voluntary respiration is achieved, and
it is possible to maintain voluntary respiration for
long periods with a simultaneous adequate degree of
relaxation. Assisted respiration may occasionally be
required should a reduced amplitude of spontaneous
respiration occur for brief periods.

Continuous drip techniques are not always practical,
and it is suggested that by using intermittent injections
of O· 5 % Scoline, it is possible to obtain complete re­
laxation in the lower abdomen whilst retaining adequate
voluntary respiration.

When Scoline is to be used, premedication should
be light, e.g. Ij3rd gr. of Omnopon or 100 mg. of
Pethedine, plus IjlOOth gr. of atropine. Induction is
carried out with a 2· 5% solution of Pentothal. Inter­
mittent injections of 2·5 - 5 mg. of O· 5% Scoline will
provide complete relaxation with voluntary respiration.
Maintenance of anaesthesia is obtained by a choice
of either Pentothal gas and oxygen, gas-oxygen and
ether, or gas, oxygen and Trilene. The addition of a
small quantity of ether will lessen very considerably
the total amount of Scoline used, and I do not hesitate
to use it.

Some Indications for the Use of Scoline:
The following is a list of conditions in which the use

of Scoline is indicated:
1. Lower abdominal surgery, viz appendicectomy, prostatec-

tomy, herniotomy, hysterectomy, ovariotomy, etc.
2. Rectal surgery, viz for piles, fissures, fistulae, polypi.
3. Intubation.
A.. Bronchoscopy.
5. Bronchography.
6. Oesophagoscopy.
7. Pyelography.
8. Cautery to the mouth, nose and face.
9. Closure of peritoneum.

10. To overcome a prolonged or severe Pentothal spasm.
11. Manipulations.

TECHNIQUE OF ADMINISTRATION

.Appendicectomy, Herniotomy, Rectal Surgery, Hy­
sterectomy, Myomectomy, Ovariotomy, etc.

An initial injection of ±O' 5 g. of 2t % Pentothal is
given, followed by gas and oxygen: a Mitchell needle is
inserted and approximately 15-20 mg. of O' 5% Scoline
injected: During the initial period of apnoea ether
may be introduced if desired; it is usually tolerated
well. Intermittent injections of 2·5 - 5 mg. of Scoline
(0' 5 %) are administered during the operation to
maintain relaxation. The patient breathes voluntarily,
the degree of relaxation is excellent, and recovery
from the anaesthetic is rapid. Assisted respiration
may occasionally be required for brief periods, should

. spontaneous respiration of a reduced amplitude occur.
Anaesthesia can be maintained by a choice of several

methods, viz. (1) gas, oxygen and intermittent Pentothal .
or Pethedine, (2) gas, oxygen plus an ounce or two of
ether, or (3) gas, oxygen and Trilene.

With obese and muscular patients for hysterectomy,

ov~riotomy,etc., intubation is preferable; a few ounces
of ether is then administer,ed at the commencement,
and anaesthesia and relaxation are subsequently main­
tained by intermittent injections of 2· 5%Pentothal and
O' 5%Scoline.

Intubation
Anaesthesia is induced with 2·5 % Pentothal and,

dependipg on the build and age of the patient, the
initial dose varies from about 15 to 24 c.c. In the aged
and very young this amount is proportionately reduced,
and it is increased if necessary in the muscular athletic
type.

Two cubic centimetres of Scoline (lOO mg.) are now
diluted to 10 c.c. (a 1% solution) and after adequate
oxygenation 25-50 mg. are injected. After further
oxygenation, intubation is performed. Ether in a high
concentration can be introduced during the period of
apnoea, which is comparatively brief, ,and subsequent
anaesthesia can be 'maintained with either gas, oxygen
and ether (or Trilene), or gas, oxygen and Pentothal
(or Flaxedil or Tuberine). The application of topical
anaesthesia to the cords and trachea, where possible
will minimize the 'bueking' which often accompanies
the return of voluntary respiration. Intermihent
injections of Pentothal or O' 5 % Scoline (2' 5 - 5 mg.)
or dilute Flaxedil will also aid in overcoming the ten­
dency to 'bucking'.

In children, about 2e mg. of O' 5 % Scoline usually
suffices for intubation.

Bronchoscopy

In both adults and children, bronchoscopy can be
accomplished. with ease under Scoline. After anaes­
thesia has been induced with Pentothal; a Mitchell
needle is inserted and about 50 mg. of 1-"% Scoline is
injected, which is usually sufficient for the passage of
the bronchoscope. Oxygen is run through the broncho­
scope via the inlet, and gentle intercostal manipulation
can be resorted to, to aid oxygenation, should the
examination be prolonged; the simple manoeuvre of
occasionally plugging the mouth of the bronchoscope
with the finger will assist ventilation. Intermittent
injections of 5-10 mg. of Scoline are given when neces­
sary-and also Pentothal if required. ,

With, children O' 5 % Scoline is used and 10-20 mg.
are required for the passage of the bronchoscope;
intermittent injections of 2· 5 - 5 -mg. may be required
if the examination is prolonged.

Bronchography
One per cent Scoline is used, and after induction of

anaesthesia with Pentothal, 50-100 mg. are injected,
and the patient is intubated with a cuffed tube. Mter
adequate oxygenation, the Lipiodol is inserted via a
catheter, and the patient is postured and X-rayed.
Insufflation of oxygen through the catheter with oc­
casional intercostal ventilation will usually suffice to
maintain the patient adequately oxygenated. Sub­
sequent injections of Pentothal and Scoline (±10­
20 mg. per injection) are given via a Mitchell's needle
to maintain anaesthesia and apnoea, should further
plates be required.
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My initial enthusiasm for using Scoline for broncho­
graphy in children has been tempered very greatly
by three unpleasant episodes in which the apnoea
produced by the Scoline was followed, after the intro­
duction of the Lipiodol, by severe anoxia, which was
only relieved after withdrawal of the tube and inflation
with oxygen. In one instance the anoxia persisted for
some considerable while, even after withdrawal of the
tube. Frankly, I have never been very happy about
bronchography in children, and in this operation I
now consider Scoline as definitely contra-indicated, and
should greatly appreciate other opinions.

Oesophagoscopy
Cautery to the Mouth, Nose and Face

Intubation is performed under Pentothal and ±40-50
mg. of I %Scoline. Topical anaesthesia is an advantage,
but intermittent injections of Scoline can be given to
'hold' the tube. Gas and oxygen is administered
simultaneously.

Closure of Peritoneum
Intermittent injections of O' 5% Scoline will provide

adequate relaxation when the effects of the long-acting
relaxant have passed off.

Pentothal Spasm
A prolonged or severe Pentothal spasm can be

rapidly controlled with a small dose of Scoline.

Scoline Apnoea
In my early series of cases, where undiluted Scoline

had been used, two patients had prolonged apnoea,
lasting 35 minutes and 45 minutes respectively. In the
latter case, an intravenous injection of Coramine
restored voluntary respiration quite dramatically-but
this may have been coincidental. Lehman4 suggests
transfusion of fresh blood or plasma to counteract
'prolonged apnoea giving rise to anxiety.

As Prostigmine prolongs the action of Scoline,5 it
must only be given if one can be reasonably certain
that all the Scoline has been hydrolysed. l Gray records
a case which returned to a state of apnoea after Prostig-
mine.6 •
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THE WORLD MEDICAL ASSOCIATIO
. Appointments. The 26th Council Session of The World Medical

Association, convened in Cologne, Germany, from 29 April to
5 May 1956, made the following appointments to fill casual
vacancies: President Elect-Dr. Jose A. Bustamante, of Cuba
(Chairman of the Council of the Pan-American Medical Con­
federation); Council Memher-Dr. Hector Rodriguez, Chile
(Secretary of the Chile Medical Association -and Regional Secre­
tary for Latin America for WMA).

Afedical Education Conference. The Second World Conference
on Medical Education will be held in Chicago, Tllinois, USA
from 30 August to 4 September 1959. Officers of the conference
will be: President-Dr. Raymond B. Alien (Chancellor, University

'of California, Los Angeles); Deputy President-Dr. Victor John­
son (Director, Resident Training Program, Mayo Clinic, Ro­
chester, Minn.). In addition, the Council coopted Dr. E. L.
Turner (Secretary, Council on Medical Education and Hospitals
of the American Medical Association) as a member of the Council
Committee on Medical Education.

WMA Committee on International Health Services. The Council
appointed Dr. J. A. L. Vaughan-Jones (U.K.) Chairman of this
Committee. The former Chairman, Dr. Carl Peterson (U.S.A.)
died while in office. Dr. B. Dixon Holland (U.S.A.) was named
as a member of this Committee.

Medical Ethics and Medical Law. The 26th Council Session
adopted two principles relative to medical ethics and medical
law as a result of its own efforts in a joint committee studying the
subject of international medical law, and in view of the proposed
organization of an International Organization on Medical Ethics
and Medical Law with national chapters. This new organization

would be composed of sociologists, jurists and philosophers in
addition to doctors and its aim is to codify the principles of medical
ethics. These Principles are:

1. The same ethical code must govern the doctor in both
peace and war.

2. It is the function of the World Medical Association to
formulate any code of international medical law and not the
function of laymen even though they be lawyers.

The Counc.il is of the opinion that WMA should be unalterably
opposed to the attempts of outside groups entering a field in which
they are not competent.

Secretariat Liaison Conference. Secretaries and officials of the
National Member Medical Associations and the Editors of their
journals are invited to a meeting at the WMA Secretariat, New
York City, on 19-20 October 1956. The programme will be
planned to facilitate mutual assistance between the secretariats
of the National Medical Associations and the secretariat of the
WMA. The meeting is scheduled to follow immediately the
adjourning of the 10th General Assembly (9-15 October) and the
28th Council Session of WMA (16-17 October) in Havana, Cuba.
The Secretariat Liaison Conference is the outgrowth 'of a meeting
held at the WMA Secretariat in New York City in June 1955 for
National Medical Association Secretaries. The orientation and
discussion proved to be successful and those who attended the
first meeting were of the opinion that it should include additional
officers and officials of the member associations and that such
conferences should be convened whenever convenient for these
people to meet at the ew York Secretariat.

UNION DEPARTMENT OF HEALTH BULLETIN
Union Department of Health Bulletin. Report for the 7 days
ended 30 may 1956.

Plague: -Nil.
Smallpox, Cape Province. One (I) non-European case in the

Kenhardt district.
Typhus Fever, Cape Province. One (I) non-European case in

the Queenstown .district. Diagnosis based on clinical grounds
only.
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Epidemic Diseases in Other Countries.
Plague. iL
Cholera in Calcutta (Tndia); Chalna, Chittagong, Dacca (Pakistan).
Smallpox in Kabul (Afghanistan); Phnom-Penh (Cambodia);

Ahmedabad, Allahabad, Bombay, Calcutta, Delhi, Kanpur,
Madras, Tuticorin, Visakhapatnam (India); Djakarta (Indonesia);
Gwadar (Muscat and Oman); Dacca, Karachi (pakistan); Tourane
(Viet· am); Mombasa (Kenya).

Typhus Fever. iL.


