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particularly helpful, as patients and their relatives often feel
they need advice independently of the nationalized health
services and Gover=ent departments.
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ROAD ACCIDENTS AND THE FAMILY DOCTOR

Treatment of Soft Tissue Injuries at the Roadside

P. S. LONDON,* M.B.E., F.R.C.S.

British MedicalJournal, 1969, 4, 284-286

Any person who wants to do something helpful for the victims
of a road accident must be prepared first to acquire both the
necessary knowledge and the appropriate equipment. A doctor
may have two roles in this, one being to inform and equip
himself and the other being to help others to do the same.
Both roles will be considered in this article.

For all the theoretical value of standard first aid training its
full practical value cannot develop without experience of genuine
casualties in realistic conditions. First aiders should therefore
seek, be encouraged to seek, and should be helped in obtaining
practical experience in hospitals, factory surgeries, and other
places in which wounds, bleeding, dressings, and the behaviour
and management of injured persons can be studied. The diffi-
culties of this are acknowledged but they are not insuperable.
The management of injuries of the soft tissues may be sum-

marized as:
apply a dressing,
stop accessible bleeding, and
try to mitigate the effects of bleeding or burning.
Wounds of the face, chest, and belly need special attention.

Dressings

No first aid kit sold to a motorist is of much use after a road
accident, in which wounds are likely to be numerous, with some
very large ones-an entire limb may be stripped of its skin and
fat. If a doctor makes his own kit up, which is the best way,
he cannot look to commercial firms for dressings 40-50 cm.
square. Instead he will have to seek the help of an occupational
therapy or comparably productive department of a hospital, or
a sewing circle, and be prepared to provide them with gamgee
or similar tissue to make up into neat bundles with lengths of
bandage sewn on. He will also need help with sterilization
and protective wrapping.
An alternative worth considering would be unused-and

therefore at least clean-plastic bags, which could be used as
bags or after being slit and opened out, and then surrounded
by firmly bandaged absorbent material that would be kept off
the wound and therefore need not be sterile, or even clean.
Paper tissue is a satisfactory emergency dressing.

Surgeon, Birmingham Accident Hospital, Birmingham 15.

A dressing that is too small to cover a wound and too small
to absorb its blood and remain fairly dry on the surface is of
questionable value, however much better the person applying
it and the onlookers may feel.

Finding and Treating the Wound

The length to which one should go in diagnosis and treat-
ment of the wound depends to some extent on the condition
of the casualty, but perhaps rather more upon the length of
time available before the patient is removed to hospital. The
weather and the possibility of fire, explosion, subsidence, flood-
ing, and other dangers must also be taken into account. At
one extreme, therefore, a patient may be extricated with all
possible speed and put straight into a waiting ambulance with-
out any attempt at applying dressings. At the other, there will
be a careful search with displacement or even removal of
clothing and with covering of all wounds. In practice, many
wounds will go undressed, usually without serious disadvantage
to the patient.
The best application to any sort of wound at the roadside

is a clean, if possible sterile, dry dressing such as gauze.
Medicaments and cleansing are not required. The only local
treatment that should be undertaken is the removal of any
loose foreign bodies and the straightening out of any large and
distorted flaps of skin.
For therma burns a plain dry dressing is all that is required.

Chemical burns of all kinds should be irrigated as copiously as
possible with the cleanest water that is readily available. A
step that may prevent burns is to switch off the car ignition
at once.

Covering a wound and absorbing its blood with the aid of a
firm, snug dressing is sometimes possible, but it is frequently
prevented by the presence of fractures, the situation of the
wound, its sheer size, and other reasons for being realistic and
not idealistic. In any case, the easiest bandage with which to
secure a dressing is a " conforming " one, such as Kling or
Crinx, which are cheaper than crepe and less likely to be put
on too tightly. Triangular bandages will hold a dressing on
well enough but they are not easy to use for applying pressure.
Adhesive 2i5 cm. elastic and 12 mm. inelastic strapping, safety
pins, and scissors should be included in the first aid kit.
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Special Wounds

Open. Fractures.-Dressings should be applied with due care,

but if an inflatable splint is used it should be applied over the
dressing, in which case a bandage may be dispensed with.

Wounds of the Face and 7aws.-Dressings should be applied
with due regard to the airway, which may already be much
endangered by the injuries and sometimes by inhaled glass. If

possible, at least one eye should be left uncovered.

Wounds of the neck and chest carry the risks of air embolism
and of pneumothorax, which may be valvular and cause

increasing respiratory embarrassment as more and more air is
sucked in and exerts increasing pressure on the lungs, heart,
and great vessels. A fairly bulky dressing should be applied
to the leak without delay. Though the dressing may not at

first be airtight, it will usually become so as blood wets it. A
further and larger dressing may, if necessary, be applied on

top of the " emergency plug."
If an increasing pneumothorax is suspected because of

increasing cyanosis and respiratory distress-especially with
surgical emphysema and without evident damage of the chest-
it is reasonable to plunge as wide a bore of needle as is available
through the second intercostal space in front. A makeshift
valve is desirable but not essential in an emergency of this sort.

If the chest wall is rendered in effect soft by multiple frac-
tures the resultant paradoxical movement should be dealt with
by firm local support, sufficient to bring relief and reduce the
amplitude of paradoxical movement. One's own hands may

be used or the weight of the patient by turning him on to the
injured side. Otherwise persons with painful injury of the
chest may be better sitting up.

Abdominal Wounds.-Evisceration is unusual but the treat-

ment is the same as for any other wound-namely, a suitable
dressing.

Stopping Bleeding

The general rule is very simple; press where the blood is
coming from and press hard enough to stop it. Torrential
bleeding is rare. More often there is a more or less profuse
flow of venous and arteriolar blood from several places that are

not easy to identify; indeed, unless there are obvious, discrete
bleeding points, it is enough to apply general pressure using
a large, bulky dressing and firm bandaging that completely
encloses it. If possible, the part should also be raised.

Difficulties arise when the eye, brain, or neck are bleeding.
One has to be content with absorbing the blood and raising the
part in the first two instances, but a discrete source of bleeding
in the neck may need pressure with, if necessary, the bare finger
or thumb. The head should be kept low for fear of venous air
embolism.

For the anxious first aider it should be emphasized that,
however alarming he may find bleeding, it is not often the
mortal danger that he may be inclined to think and that it
usually responds favourably to firm dressing. With the excep-
tions mentioned one should not seek merely to absorb the
blood. Under a loose wrapping scalp wounds in particular may
bleed profusely but unseen-and unnecessarily-with the risk
of sudden collapse and possibly grave consequences.

Arterial pressure points should be used only when a firm
dressing does not control the bleeding. In many parts of the
body, however, even if the main artery can be closed by pressure,
collateral vessels will enable quite brisk bleeding to continue.

Artery forceps should be used only when the bleeding vessel
can be seen. They should never be used blindly because of the
risk of inflicting damage on nerves and further damage on

large blood vessels.
Tourniquets and other constrictions have no place in the

equipment of-an ordinary first aider, and it must be very rare

for them to be the only means of stopping the bleeding; used
as they all too often are, tourniquets increase bleeding more
often than not.

Mitigating the Effects of Bleeding

It is helpful to have some idea from the blood stains or from
the site, severity, and nature of the injuries how much blood
they are likely to remove from the circulation by the time the
patient will have reached hospital. There need be no anxiety
about the gradual loss of up to 20-25% of the total blood
volume (equivalent in an adult to 2-3 donations), for which
it is sufficient to keep the patient comfortably recumbent and
protect him from chilling. At least 25% loss would result
from most open fractures, from displaced closed fractures of
the large bones, from serious injuries of the trunk, and from
wounds damaging more than about a fist's mass or a hand's
area of soft tissue. Though these rules are subject to modi-
fication by the particular circumstances, they are useful as a
guide to the severity of bleeding.
With more serious injuries the best treatment is usually

removal to hospital in comfort and without avoidable delay,
but it is occasionally necessary to summon a resuscitation team
to a person that is trapped and bleeding. Venepuncture is not
something to learn or to practise at the roadside, which means
that few passing doctors are likely to be able to put infusion
apparatus and physiological saline to any useful purpose even
if it were needed.

Pain

To most persons it is self-evident that an injury causes pain,
-he degree of which bears some relation to the degree of injury.
In many cases the behaviour of the injured person supports this
belief. In fact, whereas mild injuries leave a person's anxieties
and senses unimpaired, severe injury dulls them to the point at
which there may be not only no complaint of pain but little
acknowledgement of pain. The person that makes a fuss is
likely to be badly frightened rather than badly injured and will
often respond well to firm reassurance.
Those persons that are in pain or are likely to experience

pain while being removed from wreckage or during the journey
to hospital should be given relief. This is not just a matter of
injecting morphine or pethidine. Unless the injection is given
into a vein it may well not be absorbed into the circulation
until after the painful period is over. If the drug is given into
a vein no more than the usual dose is necessary.
Morphine and pethidine should not be given to any person

who is in a worse state of consciousness than mere confusion.
If these drugs are given by intravenous injection they may mask
the manifestations of internal injury but the effect will soon
wear off.

General Anaesthesia.-Any person undertaking to give a
general anaesthetic at the roadside should be clearly aware of
the fact that for all practical purposes he has to contend with
all the dangers of anaesthesia without any of the usual safe-
guards. Only as a last resort should it be undertaken by a
doctor without good experience. All anaesthetic drugs are
potentially dangerous, and in a dangerous situation the one to
choose is the one that one knows best.

The Crush Syndrome
This follows prolonged crushing of large masses of muscle.

If the trapped limb has clearly been crushed or mangled beyond
salvation a tight constriction should be applied at the proximal
edge of the irreparable part and left in place until the limb is
amputated. Usually the damage is much less severe and it is
enough to bandage the limb firmly or put it into an inflatable
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splint. Drinking should not be allowed if the injury carries
any possibility of a general anaesthetic in hospital.

Suggestions for First Aid Kits *

Dressings
Gamgee tissue or incontinence pad 45 x 45 cm. with fastening

tapes attached.
Two 15 X 15 cm. pad and bandage of the mines or shell dressing

type.
Three 5 x 10 cm. pad and bandage dressings.
One 15 cm. crepe bandage.
Two 7-5 cm. conforming bandages.
One packet sterile cotton wool balls.
One packet gauze swabs 10 X 15 cm.
Two triangular bandages.
One 2-5 cm. elastoplast roll.
One 12 mm. zinc oxide plaster roll.

Six large and medium-sized safety pins.
One pair scissors,
One squeeze bottle containing 1% cetrimide (for cleansing, not

antisepsis).
One small squeeze bottle of Swarfega.

* Further details about equipment for use at roadside accidents are given
in the article by Dr. Peter Aston (see B.M.7., 25 October, p. 214).

Inflatable Splints
The whole set is not necessary. The maximum is one for a

child's and one for an adult's leg.

Protective clothing, a good flash-light, and warning signs are
highly desirable for all would-be rescuers.

Suitably experienced doctors may choose to carry further
equipment:

Two pairs artery forceps.
Intravenous giving set with saline or dextran.
Artificial airways-Guedel's.

,, ,, -Brook's.
Bag and mask for artificial ventilation.
Sucker. (Laerdal's equipment is neater and more elegantly

packed than the cheaper but effective Ambu gear.)
Tracheostomy set,

ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Yellow Fever Vaccination and Hepatitis

Q.-Is there any reason why a man who
had homologous serum jaundice in 1944 and
an attack of infectious hepatitis nine months
ago, but whose liver function tests are now
normal, should not be vaccinated against
yellow fever?

A.-The question arises because, on the
one hand, the outstanding pathological effects
in yellow fever are signs of degeneration in
the liver, kidneys, and heart accompanied by
haemorrhages and jaundice, and, on the
other, acute hepatitis was a relatively fre-
quent complication of vaccination with 17D
strain yellow fever vaccine before 1942.

All available evidence indicated that the
occurrence of acute hepatitis after vaccination
was due to the presence of an icterogenic
agent in the human serum used as a medium
in the preparation of the vaccine. In 1942
the use of human serum was discontinued,
and since then no case of hepatitis has been
reported among the millions of persons
immunized with 17D yellow fever vaccine of
the serum-free type.

Yellow fever vaccination is not contraindi-
cated in this case.

Progestogen-only Oral Contraceptive

Q.-Has the use of small, continually
administered doses of a progestogen such as
chlormadinone acetate without added oestro-
gen been proved to be an effective method of
oral contraception ?

A.-This method of oral contraception has
not been proved to be effective. When cor-
rectly taken almost no contraceptive failures
occur with the usual oestrogen-progestogen
combinations. The lowest estimation of the
failure rate of chlormadinone acetate, the
compound most commonly used in the pro-
gestogen regimens, is 1 per 100 woman years,'
and a recent authoritative report put it as

high as 12 per 100 woman years. Such a
high failure rate alone would make this form
of contraception unacceptable to western
women, but in addition there is an increased
incidence of irregular bleeding.
The untoward effects of mixed oral contra-

ceptives are caused by the oestrogen com-
ponent, and an oral contraceptive which omits
this is urgently needed. The present genera-
tion of progestogen-only compounds are not
an adequate answer. The solution may lie
in quite a different approach, possibly in pre-
venting implantation, which offers less endo-
crine insult than suppressing ovulation.
Various compounds, notably some with anti-
oestrogenic properties, offer promise in this
respect.
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Umbilical Arteries and Congenital
Abnormalities

Q.-Is it true that there is an association
between congenital abnormalities and the
absence of an umbilical artery at birth?

A.-Approximately 1% of infants born in
hospital are found to have one instead of two
arteries in the umbilical cord, and associated
congenital abnormalities detected in the early
neonatal period are considerably higher in
such babies than among those with the nor-
mal complement.1
A missing artery is nearly three times as

common in white infants as in negroes,2 and
there may be similar differences between
other ethnic groups.' It is also more fre-
quent in twins, whether or not they are
identical.4 A recent survey in this country
of over 12,000 infants showed an incidence
of 0-9%. Accompanying anomalies were

found in 34% of those with a single artery;
and they were frequently severe and multiple.
Oesophageal atresia and imperforate anus
occurred more often than other lesions.P

It seems likely that agenesis of an umbili-
cal artery and other associated malformations
have a common cause. In the majority, how-
ever, absence of an artery may be due to
secondary degeneration or developmental
arrest. This occurrence after the completion
of organ formation would account for the
fact that in most surveys at least 60% of the
children with this condition appear normal.
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Rotary Lancet for Vaccinating

Q.-What are the relative merits of the
rotary lancet and the two-pronged needle in
vaccinating against smallpox, and where
may specimens of these two appliances be
obtained ?

A.-The use of the rotary lancet or rotary
drill has been abandoned in all but a few
parts of the world and the technique can no
longer be recommended. It is unacceptably
painful to recipients, since the points of the
multipronged vaccination instrument are
inserted into the skin and twisted. It is also
wasteful of vaccine.
The bifurcated needle is still somewhat

experimental but likely to prove satisfactory.
It has an added advantage in that it can also
be used for withdrawing vaccine. Unfor-
tunately it is somewhat costly for mass vac-
cination campaigns. I have not been able
to find a British manufacturer who markets
the bifurcated needle.
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