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Footwear
What are the essentials for an ideal shoe? The idea is pre-

valent that the foot needs support. But as there is not a true
arch that is about to collapse, and as no support can correct
the rotation of the talus, support can serve no useful purpose.
A stiff heavy shoe tends to encourage out-toeing, which is
harmful. Playing barefoot tends to encourage foot action, and
therefore proper balance, so should be encouraged. The less a
shoe interferes with foot action the better. The ideal shoe should
therefore be flat and flexible.

Old-standing Cases with Fixed Deformity
Treatment must vary with the age of the patient. In child-

ren and young adults it should be possible to manipulate the
foot under an anaesthetic and maintain it in the corrected
position in a plaster-of-Paris cast (nothing else can hold it in
the corrected position). The patient walks in the plaster casts
for two months and will then need considerable postural
training to maintain the correction.

In older adults without symptoms leave well alone. With

slight symptoms forget the deformity, because it cannot be
corrected at this stage without operation. Try merely to improve
gait and function with physiotherapy. If there are more severe
symptoms an osteotomy of the calcaneum is a satisfactory
procedure. A wedge is taken from the medial side of the
calcaneum which brings it to the vertical instead of leaning
over, and this restores the proper balance of leg on foot. In
elderly patients some can be helped simply by trying to improve
foot action. In many there is an associated splaying of meta-
tarsal heads with forefoot pain, which an arch support might
relieve. In a number the pain is in the ankle joint, because the
calcaneum is leaning over, and also in the talus, with resulting
abnormal wear and tear on the ankle joint. Wedging sole and
heel can often alleviate this to some extent.
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TODAY'S DRUGS
Drugs used in Vomiting

With the help of expert contributors we print in this section
notes on drugs in current use.

Numerous remedies are available for the control of nausea and
vomiting, but few are of proved efficacy. Prescribers need only
use these few-which are the basis of this account. The choice
of drug depends upon the aetiology and mechanism of the
vomiting. There are obvious instances, such as when it is in
response to the ingestion of toxic or irritating substances,
when vomiting is in the best interest of the patient and should
be encouraged rather than suppressed. In other circumstances,
such as digoxin toxicity, the symptomatic treatment of the
nausea and vomiting may allow an undesirable situation to get
worse by suppressing its most striking manifestation. Serious
mistakes can be made when nausea and vomiting are treated
uncritically as if they were primary disease processes rather
than signs and symptoms.

Mechanism of Vomiting
A brief discussion of the mechanism of vomiting is essential

to an understanding of drug action upon it. There are two
centres in the brain stem concerned with vomiting, the more
important of which is the emetic centre, which mediates all
vomiting and is situated in the lateral reticular formation.
This centre is activated directly by gastrointestinal afference
and by fibres from higher centres and near-by brain-stem
nuclei. A further vomiting centre is situated on the surface of
the medulla and is known as the chemoreceptor trigger zone
(C.T.Z.). This zone, which, as its name-implies, is stimulated
directly by centrally acting emetics such as digoxin and mor-
phine, cannot directly induce vomiting but does so indirectly
via the emetic centre, which is therefore the final common
pathway. The vomiting of uraemia, of diabetic ketoacidosis,
and of endocrine origin is probably mediated by the C.T.Z.
Drugs such as atropine and its derivatives and certain anti-

histamines inhibit the emetic centre and can therefore prevent
all vomiting, irrespective of origin. Drugs such as phenothia-
zines, which inhibit the C.T.Z., suppress only vomiting that is
mediated by the C.T.Z., and they are therefore valueless in
conditions in which the vomiting is due to direct stimulation
of the emetic centre.
There is some value in dividing the causes of vomiting into

two groups: (1) responses to afferent stimuli in the gastro-
intestinal tract-peripheral vomiting, (2) responses to various
mechanisms operating in the brain stem and from higher
centres-central vomiting. Nausea, an unpleasant autonomic
syndrome characterized by sweating, salivation, and tachy-
cardia, is usually more severe in vomiting of central origin.

Central Vomiting
Emotional
A wide variety of assaults upon the senses, such as un-

pleasant smells or tastes and repulsive or frightening sights,
cause vomiting. This is not subcortically mediated-if it were,
all medical students would have to cut short their first visit
to the dissecting rooms. Certain psychologically disturbed
patients, usually with anxiety states, often with hypochondria,
steadfastly vomit in the absence of an organic cause. Specific
drug therapy or psychotherapy might be of avail in such
patients.

Organic Brain Disease
Vomiting almost always occurs when there is raised intra-

cranial pressure. It is thus a feature in hypertensive en-
cephalopathy, cerebral tumour, and certain other conditions,
such as encephalitis, meningitis, and subarachnoid and cere-
bral haemorrhage, where medullary irritation may also play a
part. The symptomatic treatment of vomiting in such condi-
tions is important, prochlorperazine or cycizine being ideal
drugs, but such drugs can alleviate the symptoms of some of
the above conditions and so obscure a diagnosis. In appro-

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5694.481 on 21 F
ebruary 1970. D

ow
nloaded from

 

http://www.bmj.com/


Today's Drugs

priate circumstances a potent rapidly acting diuretic such as
frusemide or a suitable hypertonic solution such as 20' ,N,
mannitol relieve both the condition and the vomiting that is
a part of it. In gross depression of the central nervous system
there is inhibition of vomiting-a factor that is important in
poisoning with substances that would normally be vomited.

Disturbances of the Vestibular Connexions
There are well-defined associations between the vestibular

system and the medullary vomiting centres. Powerful vesti-
bular stimulation, such as motion in a car or at sea, and in-
appropriately in Meniere's disease, can arouse vomiting. Acute
lesions of the central connexions of the vestibular system,
such as vestibular neuronitis, or damage to or ischaemia of
the vestibular nuclei in cerebrovascular disease, have similar
effects. Irrespective of its cause, vestibular vomiting is best
treated by hyoscine or cyclizine.
Motion sickness is more common in children, but it may be

a life-long affliction. It is caused by variable acceleration in a
horizontal plane, and is usually less troublesome when the
sufferer lays his head on one shoulder or lies down. It is
useful to advise that small amounts of food be taken, since
this prevents gastric atony. The effects of concentration upon
a conversation are beneficial, but reading frequently makes
matters worse, as does any concentrated effort of visual ac-
commodation. Hyoscine is the most potent agent available and
can suppress vomiting in 75"', of those susceptible at a dose of
1.2 mg. Side effects would be prominent at this dosage, so a
more usual dose is of 0 6 mg. An antihistamine is effective in
milder cases, cyclizine and meclozine being most satisfactory
with promethazine being rather more sedative. Any drugs for
travel sickness should be taken an hour before dep-arting, for
obvious roasons.

Central Emetic Agents
Digoxin in toxic doses and morphirne and its analogues in

ordinary doses stimulate the C.T.Z. Patients sensitive to o;r
over-dosed with digoxin will normally have had anorexia and
nausea prior to vomiting. Some patients vomit every time they
have morphine, others never; increasing the dose of morphine
in those susceptible leads to inhibition of the emetic centre so
that C.T.Z. stimulation no longer causes vomiting. Pheno-
thiazines, notably chlorpromazine or prochlorperazine, inhibit
vomiting due to C.T.Z. stimulation. The vomiting which fol-
lows cardiac infarction is not always due to morphine, but is
sometimes caused by stimulation of afferent nerves from the
heart: in such cases cyclizine would be a better choice of
anti-emetic. A combination of morphine and cyclizine is
available for use parenterally.

In anaesthetic practice vomiting may occasionally occur
during induction, but is rarely troublesome if the patient goes
to the theatre with an empty stomach; however, in the majority
of cases an anti-emetic, such as atropine, is part of the pre-
operative medication. The majority of anaesthetic gases are not
completely excreted from the system for many hours following
recovery, and they undoubtedly contribute to much of the
postoperative vomiting during that period. Atropine, given as
a premedication, will often cover the early post-anaesthetic
period, but a further injection can be given if necessary.
Chlorpromazine is equally effective. Morphine and other potent
analgesics also contribute to vomiting in the surgical patient,
and if the procedure has been within the abdomen gastro-
intestinal factors also play a part. Atropine and its derivatives
are not satisfactory anti-emetics in such patients because
they contribute, as does morphine and its analogues, to the
paralytic ileus that commits the patient to intravenous therapy
and gastric suction. Cyclizine by injection is safe and effective
in postoperative vomiting, and the combination of morphine
and cyclizine is preferable to morphine alone for the control
of postoperative pain.
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Metabolic
The vomiting of diabetic ketoacidosis and uraemia com-

monly contributes to the metabolic problems, so symptomatic
measures may be useful while the basic process is being con-
trolled. Chlorpromazine or prochlorperazine are specific, but
cyclizine or meclozine are just as effective. None of these are
contraindicated in renal disease. Vomiting in liver disease is
probably only partly central and is considered below.

Endocrine
Oestrogens cause nausea and vomiting in some patients,

which may be a problem in those on the contraceptive "pill"
or receiving oestrogen therapy for gynaecological or other
reasons. Vomiting in pregnancy is probably related to oes-
trogen-induced vomiting and is virtually physiological be-
tween the fourth and eighth weeks, at which time oestrogen
output is rapidly increasing, but usually ceases thereafter
while the oestrogen output remains high. Psychological and
nutritional factors may also be concerned, and when vomiting
is established the ketosis of starvation stimulates the C.T.Z.,
causing further vomiting.
A great variety of drugs are used in pregnancy vomiting,

including derivatives of atropine, antihistamines-cyclizine,
meclozine and promethazine, and phenothiazines-
chlorpromazine, prochlorperazine, and thiethylperazine. Many
of the available drugs contain pyridoxine, but it is doubtful if
this agent is significantly anti-emetic. A very popular drug
(Debendox) is a combination of an antihistamine (doxylamine)
an antispasmodic (dicyclomine) and pyridoxine: the active
anti-emetic is almost certainly doxylamine, but the dicyclo-
mine reduces gastrointestinal motility, and may play some
part. This drug is effective in mild pregnancy sickness, but is
no more effective than promethazine, which is a phenothiazine
antihistamine with potent atropine-like actions, and thus has
a wide spectrum of anti-emetic activity. Either preparation
should be taken at night to prevent morning sickness, but
promethazine should be regarded as the drug of first choice.
Sufferers may also find it useful to have some food prior to
rising. Phenothiazines are useful in more serious cases, but
these patients are best managed in hospital where intravenous
therapy of the chemical disturbance can be undertaken.
Thiethylperazine suppositories have proved successful in quite
severe cases. Though they are widely used, there is still a
suspicion that cyclizine and meclozine might be teratogenic.

Radiation and Anti-cancer Drugs
The aetiology of vomiting during radiotherapy, after acci-

dental exposure to gamma radiation, and during therapy with
anti-emetic or antimetabolic drugs is unexplained, but is
probably central. Phenothiazines, of which chlorpromazine is
the best, are highly satisfactory. Metoclopramide has
recently become available and specially recommended in
these conditions, but it has not been proved superior to
phenothiazines.

Peripheral Vomiting

A variety of somatic mechanisms invoke vomiting, including
stimulation of the pharynx and various stimuli to the sensory
nerves of the heart and viscera. Irritation of the stomach ard
duodenum may be due to drugs, notably salicylates, and oral
iron preparations.

A drug history is always important in any patient com-
plaining of nausea and vomiting. Vomiting is an important
symptom in peptic ulceration and gastric neoplasm-the
mechanisms are multifactorial and include hyperacidity and
pyloric obstruction in the former case, and infection, tissue
damage, and obstructive features in the latter. Vomiting is an
ultimate consequence in any condition in which anti-
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TABLE I-Drugs for Vomiting

Drug Adult Dose
Frequency
of Dosage Tablets

Elixir or
Syrup Injection Other

Anticholinergic
Atropine. 06-1 0 mg. 6 hourly'I 1-2 mg./ml.
Hyoscine. 0-61-2 mg. 6 hourly1 0-3 mg. 0 4 mg./ml.
Propantheline .15 mg. Three times daily 15 mg. 30 mg./ml.
Dicyclomine 10 mg. f 10 mg. 2 mg./ml.

Antihistamine
Cyclizine .50 mg. 6 hourly 50 mg. - 50, 100 mg. suppositories
Meclozine .25 mg. Twice daily2 25 mg. -_
Promethazine .25 mg. j 10, 25 mg. 1 mg./ml. 25-50 mg./mil.

Phenothiazine
Chlorpromazine .25-50 mg. nThree times daily 10, 25, 50, 100 mg. 5, 25 mg./ml. 10,25 mg/ml. 100 mg. suppositores
Prochiorperazine.. 125 mg. f 5, 25 mg. 1, 5 mg./ml. 12*5 mg./ml. 5, 25 mg. suppositories
Thiethylperazine .. .. . . |10 mg.Twice daily 10 mg. - 10 mg./ml. 105mg. suppositonres

Miscellaneous
Metoclopramide .10 mg. Three times daily 10 mg. 1 mg./ml. 5 mg./ml.

Combination-Debendox
Doxylamine 1 10 mg.
Dicylomine 10 mg.
Pyridoxine J 10 mg.

1-2 tabs. At night Tablet

I Should not be given for longer than 36-48 hours
2 Take at night for pregnancy vomiting

peristalsis occurs, and it is an important symptom in intestinal
obstruction and paralytic ileus. The more potent anti-emetics
are not beneficial in these conditions, but an antispasmodic (a
synthetic derivative of atropine) may slow gastric emptying
and inhibit the vagal component of hyperacidity in patients in
whom the rate of transit of acid to the duodenum is the cause

of vomiting. Antispasmodics, dicyclomine particularly, are

useful in infantile colic and vomiting.
The vomiting of liver disease is both of central and

peripheral origin, and the choice of drugs is best limited to
those which are not metabolized in the liver. However, drug
metabolism is rarely impaired, except in severe liver cell
disease, such as infective hepatitis. An antihistamine anti-emetic
is safe enough, but the dosage and frequency of administration
should be reduced.

Pharmacology

There is considerable overlap between the pharmacological
properties of the main groups of anti-emetics. Antihistamines
are similar to atropine derivatives in many respects including
side effects. Promethazine, though an antihistamine, is a

phenothiazine chemically.
The potent atropine-like anti-emetics cause profound

blurring of vision, inhibition of salivation, tachycardia, and
reduction in gastrointestinal motility. Hyoscine itself can

cause some central stimulation, leading to euphoria. The anti-
spasmodics are atropine-like but have no C.N.S. effects. All
of these drugs are undesirable in patients with glaucoma or a

tendency to retention of urine. In overdosage the picture is
dominated by hyperpyrexia, with impaired sweating, tachy-
cardia, and convulsions, and eventually respiratory depression.
A similar syndrome can sometimes occur with antihistamine
poisoning. Atropine is metabolized by enzymic hydrolysis in
the liver, but some is excreted unchanged in the urine.

In addition to their atropine-like effects, the antihista-
mines are usually sedative, promethazine particularly, doxy-
lamine moderately, and cyclizine and meclozine slightly. They
are metabolized in the liver and excreted as glucuionides in

the urine. Promethazine
compared with cyclizine.

and meclozine are long-acting

The phenothiazines have a variety of side effects. Chlor-
promazine causes drowsiness and hypotension; a number of
patients experience parkinsonian tremor, but this, and other
extrapyramidal symptoms, such as dystonia, are more common

with prochlorperazine and other more potent derivatives.
However, as potency increases, the tendency to hypotension
and sedation decreases. Hypersensitivity, jaundice, photosen,
sitivity, and blood dyscrasias are other well recognized adverse
reactions. Phenothiazines are widely distributed, and are

metabolized as glucuronides and sulphoxides by the liver and
slowly removed from the body.
Pyridoxine is part of the B-vitamin complex B2 and is

essential for certain aspects of amino-acid metabolism. It does
not appear to have toxic properties. Metoclopramide is a re-

latively new agent that is unrelated to the phenothiazines and
atropine. It appears to hasten gastric emptying, which would
make it unsuitable for vomiting in gastrointestinal disease.
Dystonia is the most troublesome side effect. The drug is
rapidly metabolized and is safe in renal insufficiency. Claims
have been made for the anti-emetic properties of C.N.S.
depressants such as barbiturates and C.N.S. stimulants such
as caffeine. Under experimental conditions these drugs have
no anti-emetic properties in motion sickness, and any benefit
seems to be indirect.
Table I indicates the adult-dosage and frequency of ad-

ministration of the drugs recommended for use. The dosage
for children is reduced according to the scheme: under 1
year I to I adult dose; 1 to 5 years I to < adult dose; 5 to

12 years-' to I adult dose.

Conclusion
The causes and treatment of vomiting are so various that it

is not possible to give a concise general conclusion. If there is
a principle, it is to know the cause of vomiting, and to ad-
minister the correct dose of the appropriate drug by the most

suitable route. There are few situations in which therapy can

have such generally satisfactory results.
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