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infection was unpleasantly high (12%), recurrent nerve
injury occurred in 2·1 % (1'4% of the nerves at risk) of
cases in which the nerves were displayed as a routine, and
clinical tetany occurred in 3'2%, but persisted in only 1
patient.

Thyrotoxicosis is rare in Africans, but less so in Indians;
a hospital incidence of 5'6% and 12% respectively is
probably an artificially high figure. Approximately 3 of
every 4 toxic cases in both races are primary, the remain
der supervening on nodular goitre. All occurred in women.

The incidence of carcinoma is approximately 6% and
8% of operated cases among Africans and Indians respec
tively. In 4_ of 6 Africans and 4 of the 5 Indian patients,
the n~oplasm occurred in a thyroid swelling of long stand
ing. Only 1 child with carcinoma of the thyroid was seen,
an Indian girl aged 5 years. The incidence of carcinoma in
multinodular goitres was 7'4% in Africans and 9'7% in
Indians. As with toxic goitre, the incidence of carcinoma

of the thyroid in this hospital is an artificially high one.
No accurate information is at present available on the

advent of toxicity and neoplastic changes in single nodules.
The relative infrequency of such nodules suggests that
in Natal these 2 complications seldom occur in them.

Three cases of thyroid abscess are included, I occurring
in a multinodular goitre which was later removed. No
patients with Hashimoto's or Riedl's disease were seen.
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IRRATIONAL POLYPHARMACY IN ANAESTHESIA*
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The present age is an age of anxiety and tension that
gives rise to psychosomatic disturbances with widespread
manifestations of depression; hypertension; coronary
disease; gastric, duodenal and intestinal ulceration; and
hormonal disturbances.

In our contemporary world vast numbers of the popu
lation, because of the tempo and pressure of modem
living, use some form of sedative, tranquillizer or anti
depressant drug. To these must be added antihypertensives,
anticoagulants, antihistarninics, drug combinations con
taining amphetamine or its derivatives, and steroids.

Drugs cannot change the circumstances that are making
life almost unbearable for so many people today and they
cannot cure emotional illness, but they can reduce tension
and help to restore morale. The whole medical profession
has grown to realize that the wise and safe use of sedatives
and antidepressives is one of the necessities of modem
life.

This paper is presented to draw attention to the dangers
to anaesthetized patients who have previously been sub
jected to one or more of the many forms of routine
medical treatment or other forms of therapy, and to the
dangers from drugs and combinations of drugs employed
by the anaesthetist for pre-operative medication, during
the course of anaesthesia, and in the postoperative. phase.

Iatrogenic maladies and abnormal states, produced by
physicians and surgeons and other therapists through
various forms of treatment, have made it imperative to
re-assess the action of commonly used anaesthetic agents.
Psyche and soma are altered to such an extent by modem
treatment that the physiology of anaesthesia will have to
be rewritten. These abnormal clinical and physio-phar-

• Paper presented at the 43rd South African Medical Congress, (M.A.S.A.)
Cape Town, 29 September 1961.

macological responses occur in anaesthetized patients who
have had those induced maladies superimposed upon
already existing pathological conditions.

Great care will have to be exercised in accepting find
ings from trials of new anaesthetic agents on animals and
humans who have not been subjected to modem drugs
which can cause iatrogenic disease. Anaesthetic drug trials
on animals are undoubtedly an important aid in carrying
out investigations, but it does not necessarily follow that
findings in animals will be identical and capable of dupli
cation in the anaesthetized human patients - especially
in cases of patients previously exposed to therapy with
dangerous potentialities.

Whenever a new anaesthetic agent is developed, the
usual procedure is to study its pharmacological action in
detail in animals, in biological laboratories. But animals
subjected to these agents are usually free of organic or
iatrogenic disease and, of course, have central nervous
systems which are not identical with those of man. This
method of investigation is certainly most valuable, but it
must again be emphasized that it is fallacious to apply
results so obtained without reservation to man, and take it
for granted that identical phenomena and reactions will
be duplicated in him.

When encouraging results are obtained from pharma
cological investigations in animals, these are usually
followed-up by clinical and pharmacological studies in
man. But here, too, as has been pointed out in the case
of animals, there are certain difficulties. There is, firstly,
the unpredictable individual factor in man. Secondly there
is the presence of organic disease which affects his physical
and psychical state. Thirdly there is today the possibility
of having had superimposed one or more of the so-called
diseases of medical progress which can further disturb the
already disturbed psyche and soma.
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TABLE I. IATROGENIC DISEA ES ( YNDROMES) -THEIR CAU ES D. AE TH.ETlC HAZARD *

Diseases (syndromes) Causes Anaesthetic hazards

General syndrome

Tracheo-bronchial infections

Prolonged, profound respiratory
depression

Ano-rectal syndrome causing
burning and melaena

eurologic disturbances (toxic
mechanism results in paraes
thesias) of hands, tongue and
circumoral areas - may last
a long time

lephrotoxic effects

Prolonged antibiotic therapy
resulting in resistant
staphylococcal infection

Teomycin and streptomycin
used intra-abdominally9

Broad-spectrum antibiotics

Streptomycin and polymyxin

Streptomycin and neomycin

Tracheal intubation might aggravate this condition. Unsteri
lized endotracheal tubes may introduce other pathogens

Effect of prolonged curarization may be produced

The use of the rectal route for admini tration of anae ..
thetic or premedication may be blamed for the production
of these yndromes

The a'naesthetist may be held responsible for malposition of
arms on the operating table - the u e of airways, gags and
packs may also be held to be the cause of these disturbance

Kidney function is of vital concern to the anaesthetist.
Every form of anaesthesia greatly reduces renal function 
in fact operations requiring anaesthesia are of no avail in
the presence of ecious renal disease. ephrotoxic effects
from antibiotics must be taken into account

Penicillin reactions Penicillin Many anaesthetists are aware of dangerous reactions 
sometimes fatal. Anaphylaxis and its danger must constantly
be borne in mind. History is important before administra
tion

Paroxysmal ventricular tachy
cardia

Cardiovascular effects

Digitalis
Quinidine

and arrythmias

Sixty per cent of all patients under general anaesthesia show
arrhythmias by electrocardiography. These may become
serious when superimpo ed upon arrhythmias of various
types induced by drugs used in treatment

Paroxysmal tachycardia
Ventricular fibrillation
Cardiac arrest

Procainamide

Premature contractions
2entral depression of vasomotor

system

Rauwolfia alkaloids Rauwolfia may drop pressure by 40 mm. or more and may
produce na al congestion; exce sive bleeding may result from
nasal intubation

Anti-hypertensive drugs should be stopped two weeks before
operation. Surgery may even have to be postponed. Anti
hypertensive therapy represents a real hazard when a so
ciated with anaesthesia

The coumarin preparations may be responsible for major
bleeding during and after operations. Severe bleeding has
taken place after dental extractions

Haematological effects

Phenylhydrazine, dinitro- Interference with immunological proces es
phenol, sulphonamides,
antithyroid drugs (thioura-
cil), antibiotics (strepto-
mycin), tranquillizers
('sparine', 'pacatal'),
barbiturates

Coumarin preparations

Chlorpromazine
(tranquillizers)

Thyroid drugs

Anti-hypertensive drugs

Anti-granulocytic reactors

Profound hypotension and
arrhythmias

Arrhythrnias

Angina pectoris'
Hypotension
Myocardial infarction
Cerebral vascular insufficiency

Haemorrhagic infiltration of
skin, subcutaneous tissues
necrosis, ulceration

Anti-erythrocyte reactors Sulphonamides, chloram
phenicol, phenacetin,
tranquillizers, (mepro
bamate)

One of the main obligations of the anaestheti t i to ensure
adequate supply of oxygen to ti ues of patients under
anaesthesia. Under these circumstances there i real hazard

Anti-platelet reactors Sedorroid, sulphonamides,
digoxin, etc.

Such a state of affairs i also hazardous for the anaestheti t
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Diseases (syndromes) Causes AnaestheTic hazards

Hepatic and gastro-intestinal
diseases

Liver-function derangements are common in anaesthesia,
but most anaesthetic agents, judiciously administered, pro
duce minimal damage. In the presence of iatrogenic disea e
this may not be the case

Hormone-induced diseases

Steroid therapy induces adreno-cortical in ufficiency, and
patients so treated die of adrenal exhaustion during periods
of stress such as surgery, anaesthesia, childbirth, accidents,
etc. Hypotension out of all proportion to blood loss, respi
ratory depression, and delayed recovery may be the results
of lack of care in handling such patients
N.B. History ·must be elicited adequately before ·the opera

tion; postoperative steroid therapy must be instituted
in uch cases

Chlorpromazine
chlorothiazide
'diamox', etc.

Cortisone
Prednisone } pituitary
Predni alone inhibitors

causing
adrenal
hypo-

function
Thrombo-embolic complications

Jaundice from intra-hepatic
obstruction

Adrenal exhaustion syndrome

Hepatic coma

Hypercorticism states and ste
roid withdrawal syndrome

Low-sodium syndromes

True iatrogenic plasma-sodium
depletion

Powerful diuretics

Low-sodium diets

Metabolic diseases

Muscular cramps, nausea, dro'wsiness, and diminution in
renal flow may result in uraemia. This is again an added
anaesthetic hazard

Anaemias of surgery
(a) ormocytic hypochromic

anaemia
(b) Megaloblastic anaemia

Radiation-therapy syndrome
(poor tolerance and sensitivity
of patients)

Citrate intoxication

Syndromes

Gastric resection

Radiation therapy

Massive transfusions of
citrated blood

of therapy

All anaemias are a hazard for the anaesthetist. Oxygen
carrying capacity is diminished under these circumstances

Patients exposed to radiation are very sensItive to cyclo
propane anaesthesia and show marked respiratory depression
at light levels of anaesthesia

Citrate intoxication manifested by a marked increase of
venous pressure and cardiovascular failure

• The above-mentioned list of iatrogenic diseases is by no means corn plete, but it serves to indicate how much greater responsibility the present~
day anaeslbetist has in carrying out his duties. It must be pointed out Ihat a1lbough much of modern drug lberapy is well-conceived and necessary,
a great deal of ignorant, irrational, irresponsible, dangerous, and reckless polypharmacy is neve.rlbeless practised.

TABLE n. COMBINATIONS OF DRUGS USED IN 11 CASES SELECTED AT RANDOM

Operation Premedication
Duration of

operation
Anaesthetic agents and drugs employed

in the operating theatre

Case 1
Dilatation and curettage 'Omnopon', gr. t

Scopolamine, gr. 1/150
10 min. 'Sodium pentothal'

aO/ O•
'Trilene'
Fluothane

Case 2
Laparotomy 'Phenergan', 50 mg. }

'Carbrital', gr. 6
Omnopon, gr. t
Scopolamine, gr. 1/150

igbt
before

150 min. Sodium pentothal
'Scoline'
NaO/O.
'Leostesin' (1 %), 30 ml.
F1uothane, 2t hrs.
'Methedrine', 1 ampoule

Case 3
Gastrectomy Omnopon, gr. t

Scopolamine, gr. 1/150
215 min. Sodium pentothal

Tubarine, 60 mg.
•0/0.

F1uothane, 3 hrs.
Atropine, gr. 1/100
'Prostigruin', 4 ampoules of O' 5 mg. each

Case 4
Bilateral hernia Omnopon, gr. t

Scopolamine, gr. 1/150
Phenergan, 50 mg. }
Carbrital, gr. 3

Nocte

45 min. Sodium pentothal
Scoline

.0/0.
F1axedil' 160 mg.

Atropine (2 ampoules of gr. 1/100)
Prostigmin, 2 ampoules of O' 5 mg. each
F1uothane ? %
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Operation

Case 5
Appendicectomy

Case 6
Dental extraction

Case 7
Laparotomy-appendicectomy

Case 8
Haemorrhoidectomy

Case 9
Cystoscopy, fulguration

Case 10
Prostatectomy

Case 11
Rib resection and empyema drainage ..

Premedication

Omnopon, gr. {
Scopolamine, gr. 1/150

Omnopon, gr. t
Scopolamine, gr. 1/150

Omnopon, gr. t
Scopolamine, gr. 1/150

Phenergan, 50 mg. }
Carbrital, 6 gr.
Omnopon, gr. t
Scopolamine,gr.l/150

Omnopon, gr. t
Scopolamine, gr. 1/150

Omnopon, gr. t
Scopolamine, gr. 1/150

Not stated

Nocte

Duration of
operation

30 min.

30 min.

55 min.

35 min.

55 min.

120 min.

?

Anaesthetic agents and drugs employed
in the operating theatre

Sodium pentothal
.0/0.

Scoline
Flaxedil
Fluotbane

Sodium pentothal
Flaxedil, 80 mg.
Fluotbane

.0/0.
Atropine, gr. 1/100
Prostigmin, O· 5 mg.

Sodium pentothal
Tubarine, 15 mg.
Flaxedi1, 80 mg.
Scoline
Fluotbane
Atropine, gr. 1/100
Prostigmin, 2 ampoules of O' 5 mg. each
'Lethidrone', 2 ampoules

Sodium pentothal
,0/0,

FluOlbane
'Leostesin' (caudal)
Adrenaline

Sodium pentothal
Fluothane

,0/0.
Flaxedil, ? mg.
'Valoid', 50 mg.

Sodium pentothal
Scoline
Flaxedil
Fluothane

,0/0.
Methedrine, 2 ampoules
Atropine
Prostigmin

Sodium pentothal, 200 mg.
Tubo-curarine chloride, 30 mg.

•0/0" 50 : 50
Halothane, 1%
External cardiac massage
'Wyamine'

This widespread and often injudicious use of potentially
harmful drugs - irrational polypharmacy as I have
aBed it - makes the study of induced diseases of medical

progress (iatrogenic diseases) one of continuing and dyna
mic interest to all anaesthetists and to all practitioners.

I have mentioned the high incidence of emotional illness
in the population. The class of drugs to whlch has been
given the name tranquillizers, sedatives, ataractics, central
ympathetic suppres ants, and calming or peace pills and

potions, are used universally.
\. There are at least lOO brands of these drug, each

with a different trade name. It was estimated 5 years ago
(I 9-6) that £50 million worth of tranquillizers were sold

in one year in the USA.1-3 The phenothiazine derivatives,
of which chlorpromazine is the most commonly used, have
a wide range of pharmacological action. A li t of actions
of chlorpromazine i most revealing, and many are of pro
found importance to the anaesthetist. Chlorpromazine has
adrenergic-blocking, local anaesthetic, parasympatholytic,
antipyretic, weak ganglion-blocking, antihi taminic, and
quinidine-like actions. The drug i capable of producing
allergy leading to dermatiti , jaundice, and agranulocytosi .
On the central nervou sy tern, low do es aboli h parkin
sonian tremor and large do e induce parkinsoni m. It
aboli hes spa ticity and tetany. It potentiates barbiturates
powerfully. It aboli bes conditioned reflexes, but not in-
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born reflexes. Chlorpromazine quietens aggressive rhesus
monkeys and prevents hyperthyroidism. Arousal reactions
induced by stimulating the frontal hypothalamus or as
cending reticular formation are suppressed; the EEG
studies are compatible with this being the principal site of
action. It is also a powerful anti-emetic.

2. CWorpromazine effects have been studied in detail
from the aspect of modifying the responses of patients to
anaesthesia. Long-term treatment can prolong duration
of narcotics and relaxants. There have been reports of pro
longed apnoea, delayed return to consciousness, and also
a marked potentiation of barbiturates.' The commonest
cardiovascular effects after the use of chlorpromazine are
hypotension and tachycardia.

The widespread actions of the tranquillizers, as indicated
above, and those of many other drugs and their common
usage in vast numbers of the population, indicate how
imperative it is for the anaesthetist to obtain a proper
medical history from the patient. Has he taken or had
prescribed any of these drugs for long or short intervals?

The approach to these patients for anaesthesia must be
cautious. It is necessary to take the greatest care in admi
nistering tranquillizers in the pre-operative and post
operative phases, and during operative procedures. It is
obvious that whatever anaesthesia is superimposed, due
consideration must be given to the physiological aberra
tions which may have been induced previously and which,
although not obvious in the conscious patient, can have
disastrous effects in the anaesthetized (unconscious) patient.

It would be profitable at this juncture to list a number
of iatrogenic diseases and their causes. Knowledge of
these is vital to the anaesthetist (Table I).

Special anaesthetic care must be given to these patients
because there may be serious consequences with possible
mortality for which the anaesthetist might be held respon
sible, although in fact these may arise entirely from pre
viously induced diseases.

Pre-anaesthetic Medication
Attention must now be directed to the dangers of poly

pharmacy in premedication of patients. These dangers
arise not only because of superimposed iatrogenic disease,
but from prescription of drugs by the anaesthetist which
might profoundly influence the course of anaesthesia and
the emergence from unconsciousness. Pre-anaesthetic
medication must be planned with the entire picture of
the patient, the operation, and anaesthesia in mind.

Few patients are so stoical that they do not need some
mental block before operation. Enough has been said
about tranquillizers in general to bar their use for pre
medication. Surely the best tranquillizer of all is the
anaesthetist himself. In his pre-operative visits he can,
by his art (this is still of paramount importance in the
practice of anaesthesia), reassure and instil confidence into
his patient without inducing morbidity. What can be less
harmful than a suitable dose of scopolamine? What better
amnesic is there? Furthermore, it is well known that many
undesirable phenomena from reflex irritability are pre
vented by judicious atropinization; and sensory (pain)
block may be assisted or enhanced by the administration
of a preparation of the total alkaloids of opium now

obtainable with a component which selectively antagonizes
the respiratory depression caused by morphine. These
simple innocuous measures should be sufficient for ade
quate and safe pre-operative medication.

Unfortunately the practice of prescribing combinations
of drugs is now the vogue. There are dangers in using
many of these drugs even singly, and in combinations it
must be quite impossible to ascertain or assess the benefit
or detriments of anyone drug in the combination.

A perusal of patients' treatment charts (Table mreveals
that many patients receive a tranquillizer, e.g. cWorproma
zine, 50 mg., combined with a large dose of a barbiturate,
the night before operation. On the morning of the opera
tion, one hour or an hour and a half before operation,
they receive 'ornnopon', 1/3 gr., with scopolamine, 1/150
gr. It has been proved5 that sympatheticotonic drug action
(by use of vasopressors) may be completely annulled when
even small doses of chlorpromazine have been administered
pre-operatively or during operation. Moreover, the tran
quillizers have a powerful potentiating action on barbi
turates. This exemplifies the irrational and potentially
dangerous polypharmacy in the pre-operative phase.

Polypharmacy During Anaesthesia
New anaesthetic agents and new techniques are con

stantly being introduced. They come in rapid succession
and even simultaneously, and claims which are often
extravagant are made for these new agents with reference
to their safety and potency. Each agent is said to have
advantages over others and even over those which have
stood the test of time.

Production of the state of anaesthesia is a complex
process, and the exact mode of action of anaesthetic agents
in order to produce anaesthesia is still undetermined. The
ideal agent has yet to be elaborated. Physiological trespass
occurs with every administration, and, although much has
been done to reduce mortality, morbidity remains incal
culable and may persist for a considerable period - some
times for a life-time! Cardiac arrest has become a frequent
occurrence. The anaesthetist is a clinical physiologist, but
it becomes impossible for him to gauge accurately the
clinical status of the anaesthetized patient when a multi
tude of anaesthetic agents are used simultaneously. The
frequency of this practice can readily be seen by referring
to operating theatre registers. These reveal a kind of
polypharmacy which is responsible for serious morbidity
and even deaths. It is not surprising that cardiac arrest
is on the increase.

The human body was never designed for such assault,
and much less is it able to tolerate such treatment when
there is some pathological process present.

There seems to be a widespread belief that each ingre
dient in this potpourri has a selective site of action on
specific organs or systems and leaves others unscathed.
No account is taken of, nor is it known, what effects
individual agents have on each other in combination, or
what happens to the body as a whole when it is subjected
to such combinations.

The position, of course, becomes even more complicated
when there is not only organic disease present, but also
superimposed iatrogenic disease.
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In view of this it has, for instance, become necessary
10 develop a special technique of pre-anaesthetic prepara
tion and anaesthetic management for patients who have
been treated for long periods by anti-hypertensive drugs.6

The method is based on the pharmacological action and
the subsequent haemodynamic effect of the various anti
hypertensive agents. Not only are new multiple anaes
thetic agents used, but the anaesthetist is per uaded to
u e drugs which derange even further, and even aboli h,
many of the vital compensatory mechanisms of the body.
I refer here to the widespread use of the hypotensive
ganglion-blocking drugs, which are so freely used in the
operating theatres. They are used mostly to promote surgi-
al facility, very often in trivial surgical procedures and

very often without the anaesthetist being fully aware of
lhe possible dangers and morbidity to which he exposes
his patient. The patient for surgery who has had previous
therapy which influences the course of anaesthesia' for
whom mUlti-ingredient type of pre-medication has 'been
pre cribed; and to whom a combination of anaesthetic
agents is administered, and then has superimposed a drug
10 induce purposeful hypotension, has certainly been ex
posed to grave danger. This is dangerous irrational poly
pharmacy and cannot be condemned too strongly. The
information in Table I exemplifies what is very common
practice among anaesthetists in certain parts of this
country. It may be even worse elsewhere.

It will be seen from this random selection of 10 cases
(Table m(the eleventh was published in a recent issue of
lhe Journaf) that 'methedrine' was administered to cases 2
and 10; 30 mg.. to the latter. Case 7 received 2 ampoules
of 'lethidrone'. Case 9 received with his cocktail, pre
sumably to prevent a hangover or in anticipation of one,
a substance called 'valoid' (anti-emetic). Case 11 was
classic. The patient received a potent conglomeration which
induced respiratory and cardiac arrest. External cardiac
ma sage was instituted and with this was combined a
potent vasopressor. Many of the above patients with such
sequences must have been on the verge of dissolution,
and one of these certainly had the luckiest escape from
death imaginable!S

Polypharmacy in the Postoperative Phase

There is no necessity for the anaesthetist, apart from
prescribing for the relief of pain, to indulge in poly
pharmacy. He is, of course, in this phase an important
member of the team and must concern himself with others
in lhe treatment of postoperative shock and other un
oward complications arising from anaesthesia and surgery.

Shock

In connection with the treatment of shock, attention
mu t be drawn to the danger of noradrenaline infusion
e pecially its prolonged use. This much vaunted treatment
ha resulted from time to time in extensive, severe
gangrenous ulceration. There should be little use, during
anaesthesia or in the postoperative phase, of va opressor

of any kind, especially where rational anaesthetic tech
niques are employed and where combination of drugs
whose actions are unpredictable are avoided.

Vomiiing

The incidence of vomllJng in the po toperative phase
has dimini hed greatly since anaesthetic techniques have
improved and ince the volatile anaesthetic agents like
ether, chloroform, and trichlorethylene are not in such
common u e. evertheles, vomiting can be a most un
pleasant sequel. The aetiology of vomiting i extremely
complex and there may be a multiplicity of cause. It
may arise from, but only very infrequently, a psychic
factor, but it is quite unwarranted to pre cribe a a pro
phylactic or therapeutic measure some form of tran
quillizer in every case. This again is irrational becau e
in the vast majority of cases vomiting results from mani
pulation or cutting of abdominal viscera or from ga tric
irritation of drugs. As nature's way of excretion of toxin,
it may thu be beneficial. If vomiting becomes evere and
results in dehydration and electrolyte di turbance, treat
ment should be carried out by parental administration of
appropriate solutions to restore electrolyte balance to
normal. This is a much more physiological approach and
certainly less harmful than to resort to tranquillizers with
anti-emetic action, but with potential dangers of cau ing
profound hypoten ion.

SUMMARY

1. Attention is drawn to the widespread use of drugs
and drug combinations (polypharmacy) which induce
iatrogenic disease. The anaesthetist must be cognizant of
the manifestations of these conditions.

2. Dangers to anaesthetized patients suffering from
diseases of medical progress are stressed becau e of com
pletely altered physiological and pharmacological reactions
in these patients to anaesthetic drugs.

3. Attention is drawn to the fact that patients are ex
posed to danger not only from irrational polypharmacy
practised by physicians generally, but also by anaestheti ts
in the pre-operative, operative, and postoperative phases.

In conclusion I should like to plead for a 'puristic' out
look in anaesthetic practice, i.e. one opposed to the em
ployment of multiple drugs by the anaestheti t. This is
especially the case when patients, even before the admini-
tration of an anaesthetic, are disrupted psychologically

and physiologically, not only by the tres es and strains
of modem life, but al 0 by iatrogenic di ease.
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