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ASPECfS OF ROAD SAFETY
The alarming increase in the number of road accidents Motorists should be aware of the dangerous implications
has in recent years become a crucial problem. This of certain conditions that may arise. For instance, a serious
problem has, in fact, assumed epidemic proportions, and, degree of depression of the level of consciousness may
in most Western countries, is regarded as a national result from an overdose of these drugs. Lay people often
catastrophe. A close scrutiny of the problem and a recon- have the misconception that a double dose of medicine
sideration of its implications seems therefore to be oppor- is twice as effective as the normal pharmacological dose.
tune. In this article we should like to draw attention to This fallacy may lead to the abuse of drugs, resulting in
one facet of the general problem, i.e. the apparent con- unnecessary and destructive road accidents.
nection between road accidents and the indiscriminate use The use of some of the drugs to which we have referred
of certain drugs which have dangerous effects when used may also result in a delayed reaction-time in persons taking
singly or in combination with each other or with other them. Bearing in mind that most modern cars are swift
depressant substances such as alcohol. and powerful, it must be realized that the delay in re-

In recent years experts have pointed out that, apart action-time is an extremely serious factor in the occurrence
from the usual road accidents caused by carelessness or of road accidents.
recklessness, a conspicuous number of accidents seem to Another fact which must be pointed out is that many
occur for no apparent reason. This is the kind of accident people take two or more of these drugs at the same time.
which takes place at any time of the day or night, and This leads to a synergistic reaction since the drugs, when
the persons involved are known to be steady, safe drivers used in combination, have a stronger sedative or narcotic
with a good driving record. An extensive investigation effect than can normally be expected from them in terms
organized by the American Medical Association indicates of the amounts used. Furthermore, it is common know
that some of these accidents may result from the effect ledge that the use of alcohol, which by itself without the
of sedative, tranquillizing, or narcotic drugs taken by the additional use of drugs presents a threat to road safety,
drivers of the cars involved. enhances the potential action of certain drugs when these

It is, of course, a well-known fact that certain groups are taken at the same time.
of people have to take specific medicines or drugs con- All these factors and many others which we have not
tinually. Diabetic persons, for instance, who are not well touched upon here, give significance and a new urgency
controlled, may at any moment develop a hypoglycaemic to the complicated problem of road safety. It is imperative
reaction. Epileptics form another group of persons who that this serious problem be confronted in its entirety by
have to take anti-epileptic drugs at regular intervals, and all responsible members of society. The time has come
they are always potentially subject to epileptic seizures. for doctors and pharmacists to join forces with the general
For such persons the responsibility of driving a car rests public in combating this dire threat to public safety.
both with themselves and with their doctors. It would be Motorists should continually be warned against the
harsh flatly to deny these people the right to drive a car. dangers pointed out here, i.e. the dangers resulting from
It should, however, be stated categorically that medical impaired judgment and insight, the menacing sedative
practitioners should regularly reassess the ability of such effect of certain drugs, delayed reaction time, the syner
persons to continue driving their cars. gistic effect of two or more drugs taken simultaneously,

In addition to these specific groups of patients, there and the implication of the use of alcohol by itself or in
are many other people who either regularly or occasion- combination with other substances.
ally take tranquillizers, analgesics, stimulants, antihista- Doctors should emphasize these dangers, and organi
minics, etc. Most of these drugs can be bought without a zations such as the National Council for Road Safety and
prescription and are often used indiscriminately. Even its affiliated bodies, in carrying out their national cam
though it is often necessary to take these drugs, it must paigns for road safety, should pay particular attention to
be stressed that they should be used under adequate super- this aspect of the problem - the indiscriminate use of
vision. drugs and the dangers resulting from this practice.

THE EARLY RECOGNITION OF RESPIRATORY FAILURE AND
SIMPLE METHODS FOR ITS ASSESSMENT*

S. ZWI, B.Sc., M.B., B.CH. (RAND), M.R.C.P. (LOND.), and R. KAMENER, M.B., B.CH. (RAND)
Department of Medicine, University of the Witwatersrand and the Johannesburg General Hospital, and the
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Respiratory failure may occur in many different con- there need not be primary pulmonary disease. The clinical
ditions, but they all have one factor in common - hypo- picture of respiratory failure is the result of two factors:
ventilation or underbreathing. It must be emphasized that (1) the cause of the hypoventilation, and (2) the effect

of the hypoventilation.
The causes may be classified as follows:
1. The obvious one of airway obstruction whether
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resulting from foreign body, trauma, oedema of the glottis
or bulbar palsy. '

2. Pulmonary conditions such as asthma, bronchitis and
emphysema, pneumonia, or pulmonary oedema.

3. Musculoskeletal conditions such as kyphoscoliosis,
stove-in-chest, ankylosing spondylitis and muscle dystro
phies. Gross obesity may also be included here.

4. Neurological disorders such as head injuries, polio
myelitis, polyneuritis, myasthenia gravis and motor-
neurone disease. .

5. Iatrogenic conditions such as surgery on the abdomen
or chest, anaesthetic drugs (especially muscle relaxants),
and overdosage of narcotics.

This classification is an oversimplification, since many
of the above conditions usually occur together. A patient
with emphysema may be precipitated into respiratory
failure by an acute chest infection, especially if he is
heavily sedated. Reluctance to cough after thoracotomy
or laparotomy, especially in obese subjects, may result in
atelectasis and then respiratory failure.

CLINICAL PICIURE

The clinical picture of respiratory failure will vary accord
ing to the cause, and the examples mentioned above indi
cate that the clinical presentation cannot be uniform.

The underlying condition gives rise to symptoms and
signs upon which are superimposed those of respiratory
failure itself - namely hypoxia, hypercapnia and disturb
ances of heat regulation.! Awareness of the condition and
its consideration in every seriously ill patient will prevent
its diagnosis being missed.

Early on there is breathlessness or apparent hyperven
tilation, headache, somnolence, intermittent mental con
fusion, weakness, lassitude and irritability. The skin is
warm, flushed and sweating. There is tachycardia and the
blood pressure may be raised. Signs of cor pulmonale and
right-sided heart failure may appear.

If the condition remains untreated and the hypoxia and
hypercapnia increase, varying disturbances of conscious
ness occur, ranging from extreme restlessness to coma.
Reflexes become depressed and muscle twitching and
tremors of the extremities or face are common. There may
be flaccid immobility; dilated, unequal or constricted
pupils; or convulsions.2 Obvious respiratory depression
with deep cyanosis develops. Sweating ceases and the
extremities become pale and cold, but if the trunk is felt,
the high central-body temperature is easily appreciated. l

If the patient is not energetically treated, coma deepens,
blood pressure falls to unobtainable levels, and death
ensues.

Perhaps worth mentioning as a physical sign of hypo
ventilation is the venous engorgement noted in the fundus
of the eye. This can progress to papilloedema with retinal
haemorrhages.M When this is detected in a patient with
signs in the central nervous system, headache and som
nolence, the resemblance to an intracranial lesion, especial
ly a tumour, is very great.5 If an intracranial lesion is
diagnosed instead of respiratory failure, it may have the
gravest consequences for the patient.

REGIME OF MANAGEME T

Once a patient is suspected of having respiratory insuffi
ciency, it is worth while adopting a regime of management

and observation to assist in deciding what measures of
treatment to carry out. Simple bedside observations are
often all that are necessary.! The observations include: the
mental state, the respiratory rate, the pulse rate, the blood
pressure, the patient's colour (i.e. degree of cyanosis), and
the rectal temperature.

A table of these observations is drawn up and from
the record of these signs made at regular intervals it is
usually easy to judge if the patient's respiratory function
is unchanged, improving, or worsening. The frequency
of observations will vary for each patient, from every 5
minutes to hourly. The patient's changing therapeutic
requirements can be determined with objectivity as they
arise and the effect of resuscitative procedures is manifest
almost immediately from these simple observations. Fig. 1
illustrates the rapidity of response in a confused, stuporose
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Fig. 1. Response to oxygen administration.

patient given oxygen by nasal catheters. After 10 minutes
the patient's pulse rate had dropped from 160,to 100, the
respiratory rate had increased, cyanosis had disappeared,
and the patient was talking rationally.

SIG S OF RESPIRATORY FAILURE

Hyperventilation

The importance of hyperventilation as a process of
adaptation to either lung pathology or the increased
oxygen requirements in other diseases is illustrated in
Fig. 2. The resting minute volume (the amount of air
breathed per minute) is plotted against the resting arterial
oxygen saturation. Many of the patients with pulmonary
or cardiac disease have virtually normal arterial oxygen
saturations, but have notable increases in minute ventila
tion, that is, they require to hyperventilate.

The patients with arterial m.-ygen saturation of less than
80% have relatively small minute volumes compared to
the others. It may be deduced that hyperventilation is the
means by which a patient with pulmonary disease or in
creased oxygen requirements can maintain a normal supply
of oxygen to the tissues. When hyperventilation can no
longer be maintained and ventilation falls to normal levels
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the tongue should be observed. If there is uncertainty, the
ear lobe should be warmed to 37 - 40°C. and its colour
judged. If still in doubt, the \varmed skin should be pricked
and the colour of the blood observed immediately it
appears. Cyanosed blood rapidly becomes red on exposure
to the atmosphere, whatever the cause of the cyanosis,
with the exceptions of met- and sulphhaemoglobinaemia.

In general, the presence of cyanosis is an indication for
oxygen therapy. If the patient is breathing room air and
is not cyanosed, it can be inferred that ventilation is ade
quate (but not necessarily normal) for bo,th oxygenation
and removal of carbon dioxide, and there is little' danger
of carbon-dioxide narcosis. However, it must be remem
bered that, owing to the form of the oxygen-dissociation
curve in blood, ventilation must be moderately depressed
before a fall in oxygen saturation is detectable - oxygen
tension may be reduced by almost 50%.

Hyperpyrexia

Hyperpyrexia is not generally appreciated to be part of
the syndrome of respiratory failure. l Fig. 4 illustrates
hyperpyrexia encountered in 4 patients going into respira
tory failure. One had emphysema with an acute chest
infeotion, one developed bilateral atelectasis after a
cholecystectomy, one was being maintained on a respirator
after a thoracotomy, and one had had a mitral valvotomy.

Fig. 4. Temperature curves in 4 patients who developed
hyperpyrexia.

In each case, for approximately 24 hours before hyper
pyrexia was detected, there was increasing tachycardia and
tachypnoea and the skin was warm and moist. Oral tem
peratures were normal. Then, over the space of a few
hours, marked deterioration in the patients' condition
occurred with loss of consciousness and coldness of the
extremities. The observation that the trunk felt hot to the
touch led to the measurement of rectal temperature, which
was lO6°F. in the first case. In this case, oral temperature
remained normal, even when the rectal' temperature rose
to lO8°F., after which the patient died.

In the second patient the illness ran a similar course, but
in the third and fourth the hyperpyrexia was energetically
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Fig. 2. Relationship between ventilation and arterial
oxygen saturation at rest in nonnal subjects and in
patients.
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in such a patient, arterial oxygen desaturation or cyanosis
occurs.

Cyanosis
The assessment of cyanosis clinically is generally re

garded as unreliable, but we have found it valuable.
This is probably due to the fact that the arterial oxygen
tension in Johannesburg is considerably lower than at sea
level, making a fall in tension more easily detectable as
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Fig. 3. Oxygen haemoglobin dissociation curve (data of
Dill, pH 7'40, temperature 38° C.).

a' fall in saturation. This is explained by the nature of
the oxygen-dissociation curve (Fig. 3).

In respiratory failure one is concerned with central
cyanosis, not peripheral cyanosis, therefore the colour of
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treated by physical methods (fan, sponging, ice enema) and
these patients survived.

The points that deserve emphasis are: (1) the unrelia
bility of oral temperature measurements in dyspnoeic
subjects; and (2) the importance of frequent estimates of
rectal temperature, so that a rise can be detected early
and treated before dangerous levels are reached.

In acute respiratory failure, body temperature may be
raised, owing to infection, hypoventilation, increased work
of breathing, or combinations of these factors. Normally
the skin is the most important heat-regulating agent of
the body since it provides a large surface area for radiation
and evaporation.

Ventilation accounts for about 15% of heat loss by
warming inspired air to body temperature and saturating
it with water vapour. In ill patients, the major heat-losing
mechanism, the skin, is ineffective. This is because the
patients are usually covered with blankets, leaving only
the face exposed to the atmosphere for heat loss. They
are often dehydrated with reduced sweating, yet metabolic
work and therefore heat production are often increased.
The patient then has to rely on hyperventilation to lose
heat. If he is unable to breathe adequately his temperature
will rise; if this is not controlled, hyperpyrexia may occur
and result in death. Physical methods must b used to
cool the patient and ventilation may need to be assisted
mechanically to save the patient's life. This situation of
hyperpyrexia arises particularly in hot, humid weather,
overheated wards, or overheated operating theatres.

During inspiration, by convection and evaporation, water
and heat are added to the inspired air by the mucosa of
the upper respiratory tract.r. This cools the mucosa so
that on expiration from the lung some heat and water is
recovered by convection and condensation. There is a net
loss of heat and water with each breath, however, since
the expired air, though cooler than alveolar air, is warmer
than inspired air and is fully saturated with water vapour.

The amount of heat and water exchanged between the
body and the inspired air depends on the environmental
conditions. For example, in a temperate environment
(25°C. and 50% relative humidity) inspired air is 50%
saturated with water vapour. During its passage to the
alveoli of the lung its saturation increases to 100% and
at the same time its temperature rises from 25°C. to
3rc., to conform with the alveolar environment. On
expiration, the alveolar air is cooled from 37°C. to 32°C.
with the recovery of some heat. As the temperature of
the alveolar air drops, it is able to hold less water. Thus
some water condenses and is recovered by the mucosa.
With each breath, therefore, some heat and some water is
lost from the body. In a cold, dry environment much heat
and water is lost by ventilation, but in hot, humid environ
ments little heat is lost in this manner. During surgical
anaesthesia the ability of the respiratory tract to eliminate
heat and water may be greatly decreased. CO2-absorbing
canisters both saturate inspired air and warm it to as high
as 47°C. The respiratory tract may gain rather than lose
heat under such conditions.6

TESTS FOR RESPIRATORY FAILURE

Carbon-dioxide Tension
Arterial carbon-dioxide tension (PC02) shows a rapid

response to· any ventilatory change and is an excellent
index of ventilation. However, carbon-dioxide tension can
not easily be estimated clinically. As proof of hypoven
tilation demands the detection of a raised carbon-dioxide
tension in the blood, this will be discussed in some detail.
Campbell has stated that knowledge of the pC02 in
respiratory failure is as valuable as measurement of blood
sugar in diabetic coma, urea in renal failure, or sodium
in adrenal failure.7

The arterial pC02 equals the ratio between the volume
of CO2produced in the body and the alveolar (or effective)
ventilation. If alveolar ventilation is inadequate, the pC02
rises; if alveolar ventilation is excessive, the pC02 falls.
There are various ways of measuring arterial pC02, but
most of them require expensive apparatus or are time
consuming and difficult.

Only Collier's method,S as modified by Campbell and
Howell,9 will be discussed. These workers showedlo that by
rebreathing from a bag containing 2 litres of 100% 02
for 90 seconds, a C02 mixture could be prepared which
had a higher tension (4 - 10 mm.Hg greater) than that of
mixed venous blood, i.e. the blood entering the pulmonary
capillaries. If after a 2-minute interval the patient re
breathes from this simply prepared C02 mixture, the gas
in the bag mixes with the alveolar air in the lung after
a few breaths and the venous blood equilibrates with the
CO2 in the bag. At this stage, blood enters and leaves the
lung without changing its pC02. This equilibration must
occur in less time than it takes the blood passing through
the lungs to recirculate, because blood which has passed
through the lungs without being able to offload any CO2
picks up more C02 from the tissues and returns to the
lungs with a hIgher pC02 than before. It takes approxi
mately 20 secunds before this recirculation causes the
alveolar and bag CO2 to start rising.

If at the end of the period of equilibration, the C02 in
the bag is measured, it equals the CO2 of mixed venous
blood. To derive the arterial pC02, 6 mm.Hg is subtracted
from the mixed venous pC02. The whole procedure takes
5 - 10 minutes and yields results sufficiently accurate for
clinical purposes. The apparatus required to measure CO2
is either a rapid infra-red analyser or a modified Haldane
apparatus.u This method has been used for detecting
respiratory failure in emphysema, carbon-monoxide poison
ing, cerebrovascular accidents, hypothyroidism, poly
cythaemia and other conditions.9

Ventilatory Volume
While measurement of the C02 tension is the best

method of estimating the extent and progress of respiratory
failure, the measurement of ventilatory volumes is both
a simple and a valuable alternative method.l There are
various ways of doing this: (1) by spirometry; (2) by
collection of expired air in a Douglas bag; (3) by dry-gas
meter or gasometer - an instrument which resembles and
works like the domestic gas meter, the amount of air
breathed per minute being read directly off a dial; and
(4) by placing ventilation meters such as the Wright
anemometer in continuity with the air-Nay.

With any of these instruments, the minute volume (MY)
of a patient can be measured and compared with standard
tables to determine if ventilation is subnormal or not, but
it must be remembered that most ill patients require to
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ventilate more than normal subjects. Also, it is alveolar
ventilation (minute volume minus dead-space ventilation)
that is the important index. An arbitrary, but clinically
satisfactory, estimate of the respiratory reserve may be
obtained from the ratio MBC: MY,l where MBC is the
maximum breathing capacity, i.e. the maximum amount
of air that can be breathed per minute. It is measured
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on the same apparatus that is used for the minute volume
The ratio MBC: MY is normally about 15: 1. In respi
ratory insufficiency this ratio may be reduced because of
a decrease in MBC and/or an increase in MY. When this
ratio is greater than 4: 1 there is no immediate danger.
As this ratio decreases to 2 : 1, carbon-dioxide narcosis is
imminent.

Fig. 5 compares the maximum breathing capacity with
the resting minute ventilation in a group of patients and
normal subjects. The respiratory reserve of the patients is
decreased. Five patients who required tracheotomy in the
treatment of their respiratory failure are indicated by open
circles and they all had a respiratory reserve (ratio MBC:
MY) in the region of 2 : 1.

Fig. 5. Respiratory reserve (ratio of maximum breathing
capacity to minute volume at rest) in normal subjeds and
in patients.
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SUMMARY

Respiratory failure should be considered in the differential
diagnosis of every seriously ill patient. The cause of the
respiratory failure and its effects (hypoxia, hypercapnia
and hyperpyrexia) must be detected and treated. The
measurement of blood carbon-dioxide tension is the single
most useful test for the condition, but measurement of
ventilation is simple and valuable.
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COCCYDINIA ITS TREATMENT BY SACROCOCCYGEAL ARTHROPLASTY*
ALEC SI GER, Senior Orthopaedic Surgeon, Somerset Hospital, and Orthopaedic Surgeon, Croote Schuur Hospital,

Cape Town

Coccydinia is a symptom rather than a disease, and is the
result of several aetiological factors. It is not the purpose
of this paper to discuss the aetiology, but rather the treat
ment. 'Patients suffering from this disability are not
neurotic, it is only that their symptoms have not been
understood. '1

The condition has been known for a long time; coccygec
tomy was first recommended for the painful coccyx by
Petit in 1758 and subsequently performed by Nott in
1844.2

For many years surgeons had been dissatisfied with the
results of the operation of coccygectomy. Thus, Edwards3

stated that there was 'more or less continuous disagree
ment' about the effectiveness or otherwise of operation
and concluded that 'because of the frequent failure of
excision to effect a cure, conservative measures should be
persisted with for longer periods than is generally the
practice'. It was considered possible that the general lack
of good results in this operation might be associated with

'" Paper presented at the 43rd South African Medical Con
gress (M.A.S.A.), Cape Town, 24 - 30 September 1961.

the extensive disruption of the functional anatomy of the
area, either during, or following the operation.

ANATOMY

It is well known that the attachment of the powerful
levator ani muscle, and also of the coccygeus muscle is
on the anterior aspect of the coccyx. The gluteus maximus
derives part of its origin from the posterior surface, and
the superficial portion of the sphincter ani externa
originates from the tip of the coccyx.

Moreover, the filum terminale of the spinal medulla is
attached to the posterior surface of the canal in the 1st
segment. From the 1st segment, also, a rudimentary trans
verse process projects laterally and slightly upwards. This
helps to complete the foramen for the passage of the
anterior division of the 5th sacral nerve. The posterior
division of the nerve descends on the back of the trans
verse process.

Normally the coccyx curves forwards and the degree
varies with individuals. It seems that this curve is usually
more pronounced in females, and possibly accounts for




