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EMERGENCIES IN GENERAL PRACTICE
BIRTH TRAUMA

BY

A. P. NORMAN, M.D., F.R.C.P., D.C.H.
Physician, Hospital for Sick Children, Great Oruwond Street, London; Assistant Paediatrician,

Queen Charlotte's Maternity Hospital

Birth is a traumatic process and many babies suffer some
degree of injury. There are, roughly speaking, three
principal mechanisms by which the damage may be
produced: anoxia, resulting from premature interrup-
tion of the blood supply to the foetus; compression,
producing injuries somewhat like those found in air-raid
victims: and torsion and stretching, causing damage to
the limbs.

In the foliowing account the effects of birth trauma
are discussed in order of importance rather than of
frequency. Asphyxia at birth is the cause of about
2,490 deaths a year in England and Wales, according to
the Registrar-General's returns, and some at least of

these might be prevented by effective treatment. Intra-
cranial injuries are of almost equal importance as a

cause of death, and perhaps more important as a cause

of lifelong disability, but little can be done for them.
Fractures of bones and injuries to nerve trunks are not
at all common, but they are apt to cause anxiety out
of all proportion to their importance, and a knowledge
of their prognosis and treatment is essential.
Some injuries are so extremely rare that further men-

tion will not be made of them. These are compression
injuries such as pneumomediastinum and rupture of the
liver, which are almost always fatal unless the diagnosis
is made at once and facilities for operation are imme-
diately available.
The commonest injuries of all, which include such

things as caput succedaneum, cephalhaematoma, minor
haemorrhages, and fat necrosis are mentioned only
briefly, although acquaintance with their appearance,
course, and prognosis is probably more useful and
important than a knowledge of many less common con-

ditions. if parents and relatives are to be reassured with-
out hesitation.

Asphyxia Neonatorum
Asphyxia in the newborn may be due either to failure of

the respiratory centre in the brain to respond to the stimuli
that normally cause it to initiate respiratory movements, or

to local obstructions of the respiratory tract which prevent
the air from reaching the alveoli of the lungs. Most com-
monly there is a combination of these factors.
The respiratory centre may be damaged as the result of

anoxia following interruption of the blood supply to the
foetus during labour, or as the result of intracranial haemor-
rhage or cerebral oedema during birth. Excessive sedation
or anaesthesia of the mother may greatly diminish its sensi-
tivity. Oxygen may be prevented from reaching the pul-
monary alveoli by amniotic fluid, meconium, debris, mucus,
or blood which has been aspirated into the lungs as the
result of an inspiratory gasp before the head is extracted.
Very rarely indeed some congenital abnormality may obstruct
the respiratory tract.

Consideration of asphyxia may be made simpler by taking
it in three parts, of which the first will be prevention, the
second the treatment of mild asphyxia, and the third the
treatment of severe asphyxia. It must, however, be clearly
understood that any division into mild and severe asphyxia
is artificial and that the one merges into the other. The old

distinction between blue and white asphyxia is of little
value, and, except in extreme cases, depends on the inter-
pretation of the child's appearance, which is very apt to
vary from one observer to another. A record of the time
elapsing between birth and the onset of regular respirations
is of greater value both for assessing the severity of the
asphyxia and from the prognostic point of view.
The general care of the baby should never be forgotten

whilst measures of resuscitation are being taken, and from
the very beginning the baby should be kept warm. The
room should be well heated and free from draughts, and as
soon as possible the baby should be wrapped in a well-
warmed light blanket. If hot-water bottles are used they
should be protected in order
to avoid any possibility of
an accidental bum when
everyone is busy. The ut-
most gentleness should be
used, particularly if thefh ,o y n a
baby has to be moved. w t y

Prevention of M.
It is obvious that efficient

obstetric practice is the pnost f bimportant factor in thepri-
vention of asphyxia, and
next in importance is the
care of the child once the t
head is delivered. A soft ~
piece of gauze should bep
used to clean out the mouth
as soon as this happen s, and
a mucus catheter (Fig. 1)
used to aspirate the back of a sml m
the pharynx; this is of par-f
ticular importance if there u t
has been any difficulty dur-
ing labour. When delivery ...
is complete the child should an c w c
be held up by its feet, with har
its head fully extended, to ~ '~
help clear the trachea and FIG. I.-Mucus catheter.
pharynx; it should then be
placed head downwards at an angle of about 40 degrees in
order to help drainage to continue. This is easily carried
out by tilting the cot beforehand, or by arranging a firm
pillow to form a slope over which the baby is laid. The
doctor is then free to attend to the mother.

Treatment of Mild Asphyxia
The baby is slightly cyanosed, fails to breathe or cry at

first, but has some tone in the muscles, and respirations begin
within about seven minutes. The first and most important
step is to make quite sure' that the airway is clear of any
inhaled material, and the pharynx should again be thoroughly
sucked out with the mucus catheter, with the baby in the
head-down position. Oxygen is not essential, but if it is
available it should be given through a small mask held near
the baby's face.
No rough methods should be used to stimulate the onset

of respiration, and. the old slapping and cold-water customs
should be abandoned as potentially harmful. If the respira-
tory centre has lost its sensitivity as a result of cerebral
damage or prolonged anoxia during birth, normal respirations
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will not start until it has recovered, and no way is known
of hastening its recovery. So-called respiratory stimulants
a re of little or no value.

Excess of rporphine administered to the mother shortly
before delivery may, however, produce a condition in which
the child is limp and pale, respirations are absent or
extremely shallow, or there is only an occasional gasp. The
intramuscular administration to the infant of nalorphine, a
specific antidote to morphine, may be followed by rapid
improvement; the dose is 1 mg.

Treatment of Severe Asphyxia
The child is limp, deeply cyanosed, or pale and greyish in

colour. There is only an occasional gasp, or no respirations
at all are occurring after about seven minutes. If breathing
does begin, but the child remains cyanosed and there is
obvious respiratory effort, with indrawing of the lower ribs
and sternum, it indicates that there is obstruction to the
entry of air to the lungs.
The two essential measures are to make sure that the

airway is clear and to keep the child oxygenated until spon-
taneous breathing occurs. For both, more equipment is
necessary than the practitioner usually has available in a
home confinement. In such a situation it is difficult not to
do something active, and mouth-to-mouth insufflation or
artificial respiration are usually resorted to, often with the
recovery of the child. Both are potentially harmful, as
inhaled debris may be forced further down into the lungs,
and the lungs themselves may be damaged. Artificial respira-
tion is perhaps the less dangerous, but it must be practised
with very great care and gentleness, and there are many
who feel that there is scarcely ever any need for it. The
child should be placed on its back, with its head turned to
the side, and with the body on a slope, head down to
facilitate the drainage of secretions. The chest should be
gently and rhythmically squeezed once every two seconds,
with the operator sitting beside the child. The rhythm

should be altered as soon
as spontaneous respira-
tions begin to reinforce

4t E4 the child's own breath-
ing, and not conflict with

Suction with the mucus
cfcatheter is a comparatively
feeble method of clearing
the airway of meconium
or mucus, and more ef-
typfective suction may be
obtained by the use of a
soft rubber catheter fitted
to the end of a length of
rubber tubing attached to
an ordinary laboratory
type water-suction pump.

FIG. 2 Fine-gauge double catheter These suction pumps can
for intragastric oxygen beiobtation fo mos

surgical instrument manufacturers are quite cheap, and can
be fitted with a umversal adapter or a short piece of rubber
tubing that will fit most taps Suction by this means is
often successful in aspirating tenacious mucus, and is
perfectly safe Any other type of portable suction apparatus
is equally useful but care must be taken not to use too
strong a negative pressure if an electrical pump is used.

If oxygen as well as some form of suction apparatus is
available the prospects for recovery in severe asphyxia are
much improved. The intragastric administration of oxygen
is at present having a vogue in hospital practice, and by this
means a child can be kept pink for a considerable time,
even in the absence of any discernible breathing. It is best
first to aspirate the stomach contents, and then two soft
(No. 3) rubber catheters are slipped over the back of the
tongue, after being moistened with a little water to lubricate
them -An passed into the stomac.Thi is, an easy

not the trachea. A fine-gauge double catheter for giving
intragastric oxygen (see Fig. 2) is now on the market.
Oxygen is passed into one catheter at a rate of about 200
ml. a minute and never more than one litre a minute, whilst
the other catheter acts as a safety valve. The end of this
one should be led into water in a small bottle, and it is
essential that the bubbles of oxygen should be seen leaving,
showing that there is no obstruction. This method seems
not only effective but perfectly safe, provided that these
precautions are observed.

Alternative methods of giving oxygen all require the
insufflation of oxygen into the child's lungs under some form
of intermittent positive pressure, and in any but skilled
and experienced hands carry some risk of damaging the
lungs by over-distending them.
Many methods of stimulating respiration and of oxygenat-

ing the baby have been invented and are used by those who
feel them to be of value. Some require the use of highly
ingenious machinery, and others are simple but potentially
dangerous in the hands of anyone who is not very expert in
their use. It is because it is so easy to do harm and
because in general a baby who is going to recover will do so
with the minimum of interference that none of these are
mentioned here.

Progno6is
It is very difficult to know whether an asphyxiated child

is likely to survive and to show no signs of cerebral injury
in later life, and so every effort at resuscitation must be
made. The prognosis depends very much on the occurrence
of damage to the brain from anoxia or haemorrhage.
Cerebral palsy and mental deficiency, separately or in com-
bination, are the sequelae to be feared in survivors.
The association of a difficult, and especially forceps,

delivery, with prolonged and severe asphyxia, strongly sug-
gests that cerebral haemorrhage is responsible and that death
is likely in spite of all efforts. Complete recovery is likely
if spontaneous breathing begins within about ten minutes,
and is still possible after as long an interval as forty-five
minutes, provided some form of respiratory exchange has
been maintained. Complete recovery is still possible after
a still longer interval, but becomes progressively more un-
likely. Persistent obstruction to the air passages is present
if, when breathing begins, each gasp requires great effort
and is accompanied by sucking in of the lower ribs and
soft parts of the neck. Death is likely if the obstruction
cannot be cleared, and recovery is often followed by the
later development of pneumonia. Prophylactic chemotherapy
should be given for about three days to prevent this.
The behaviour of the baby following resuscitation is a

valuable guide to the final prognosis. The appearance of
fits, the persistence of irritability and twitchiness for more
than a couple of days, and refusal to suck in the week
following birth are indications that cerebral damage has
occurred. In such cases the prognosis as regards later mental
development must be regarded with caution. A period of
one or two days during which the baby is irritable and
jumpy is not unusual and does not usually mean that
normal development will not follow. It is in any case very
difficult and generally most unwise during the immediate
post-natal period to make any positive pronouncement in
regard to the mental progress likely to be made by a baby.

Injuries to the Skull
Gross moulding of the skull often- occurs at birth, but

there is no need for alarm, however grotesque the appear-
ance, provided that it is not associated with severe shock
or asphyxia. Swellings such as the caput succedaneum, due
to oedema and congestion of the soft parts, are likewise of
no importance, even if associated with quite severe bruising
and with numerous petechial haemorrhages.
Cephalhaematoma.-A cephalhaematoma is a subperio-

steal haemorirhage which forms about three days after
birth.* It may be quite small or as large as half an

*See also the article in this series on " Haemorrhage in the
Newborn," by Professor W. Gaisford (December 3. 1955. p. 1379).
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orange; it is soft and fluctuant on palpation, and rapidly
develops a raised bony rim. There may be more than one.
It is apt to be mistaken for an abscess, an encephalocele, or
a depressed fracture. A small fissured fracture may in fact
underlie the cephalhaematoma, but none the less no harm
ever seems to result, and a cephalhaematoma should always
be left severely alone. It is probably best to lay the baby
down with the cephalhaematoma uppermost if it is large.
It will have completely disappeared within a couple of
months.

Fractures of the Skuill. Linear, fissured fractures are

fairly common after difficult forceps deliveries, and in the
bigger ones it is sometimes possible to feel the break in the
continuity of the bone where there is normally no suture,
together occasionally with a crackling sensation. As a rule,
however, these fractures are very small and not diagnosed
without an x-ray examination. The fracture is of itself of
no importance and may be ignored unless associated with
signs of cerebral irritation or with localizing neurological
lesions. A depressed fracture is a rare consequence of a

difficult delivery; it generally occurs somewhere in the
parietal region and forms a spoon-shaped trough an inch or
two in length which is easily seen and felt. It might be
expected that such an injury would be accompanied by
bleeding on the inner aspect of the skull, or that direct
damage to the brain with the eventual formation of scar
tissue would result, but it seems in fact that any injurious
result is most exceptional. The depression always becomes
less conspicuous with the passage of time, and no treatment
is required unless it is thought desirable to improve the
appearance by raising the flap of bone. The results of this
operation are very neat, but it is not a small operation, and
should be done by a surgeon with experience in cranio-
surgery. Most surgeons prefer to carry out the operation
as early as possible, generally in about the second or third
month of life.

Intracranial Injuries
Some form of intracranial injury may be anticipated after

any difficult delivery, especially after a difficult forceps or a
breech delivery, but also after prolonged labour and in
extreme prematurity. There may be damage due to intra-
cranial haemorrhage, to cerebral anoxia. or to oedema and
congestion.

Prolonged asphyxia at birth may be the first symptom of
an intracranial injury, or there may be recurrent cyanotic
attacks, particularly in the premature infant. Signs of cere-
bral irritation may develop immediately after birth, the
child becoming wakeful. twitchy, and irritable, the eyes
open, and the cry persistent and high-pitched. The fontanelle
may be full and the deep reflexes brisk. There may be
frequent convulsions if the damage is severe. Occasionally
the infant is flaccid and fails to respond to normal stimuli,
and the reflexes are difficult to obtain.

Active treatment is never indicated in the early stages.
The child should be allowed to lie quiet and undisturbed in
a darkened cot for at least the first eight hours, and a feed
should not be given by mouth for the first twenty-fourhours.
Sedation may be required if the restlessness, screaming.
and convulsions are marked or persistent. Chloral, in doses
of 65 mg. (I gr.) by mouth, may be given, and may be
repeated in four hours if necessary. Phenobarbitone, 8-16
mg. (4 gr.) may be given by intramuscular injection
instead, and repeated in not less than eight hours. One
ounce (28 ml.) of hypertonic saline (10,'.) per rectum may

produce some temporary relief, but its value is very doubtful,
and it is better not to disturb the baby at all.
Complete recovery may follow quite severe and prolonged

symptoms of cerebral irritation, but mental impairment or

cerebral palsy must always be feared as a late sequel when-
ever symptomshave been severe. Recovery is less likely and
residual cerebral damage more likely when intracranial
haemorrhage has occurred (for a fuller account see Professor
Gaisford's article already referred to). The immediate signs
that would lead to suspicions that the brain had been

permanently damaged have already been discussed under the
heading of asphyxia, and in the article by Professor Gaisford.
The latter ones vary a great deal, but in most severe cases
the child remains irritable and jumpy for many days, and
persistent screaming may follow the slightest stimulus. The
occurrence of convulsions is always a bad sign. The baby's
limbs are usually hypertonic and the deep reflexes abnorm-
ally brisk; feeding is usually difficult, as the child will not
take the nipple or teat. Sometimes the picture is different
and the baby is abnormally limp and lethargic; it makes
little response to any stimulus, and is difficult to feed on
account of this. An experienced nurse is often able to tell
that the baby is not developing like a normal child from
its behaviour when handled, although unable to express

precisely the difference in words.
Definite signs of a spastic palsy may appear within the

first weeks, when it may be noted that the tone of the limbs
is increased. One or both fists may be kept clenched and
the elbows held flexed and adducted; some adductor spasm
may be found if the hips are flexed and an attempt is made
to abduct them. The deep reflexes remain very brisk and
it may be possible to see that a definite extensor plantar
response has developed. The child should respond to its
mother's presence and voice at about 4 weeks; it should
begin to follow her movements with its eyes when awaiting
a feed, and it should be possible for the mother to induce
smiling, at about 6 weeks. Delay in developing these re-
sponses may indicate that there has been cerebral damage.
but, on the other hand, they may be late in appearing in a
normal child, and their early recognition depends very much
on the acuity of the mother's observation, and also perhaps
on the amount of stimulation and encouragement the baby
has received.

Fractures
Fractures of the long bones are fairly common, but are

always followed by satisfactory -union in the normal infant
and eventual complete restoration of the normal structure.
The minimum of treatment is required. Sometimes warning
that a fracture has occurred may be given by the sound, dur-
ing delivery, of the bone snapping.

Clavicle.- Fracture of the clavicle may be indicated by
the child's failure to move the arm on the affected side, or
by evident pain on handling that arm. Often nothing
abnormal is noted until the lump formed by the callus is
found at the age of 2 or 3 weeks. The child should be
nursed on its back and the arm on the affected side should
be placed in a sling, or be lightly bandaged to the child's
chest, in order to minimize the pain of unnecessary move-
mnent.
Humerus. Fracture of the humerus usually occurs at the

junction of the upper and middle thirds; and the deformity.
abnormal mobility, and crepitus at the level of the fracture
are generally obvious. The arm should be bandaged to the
side in order to limit movement, or the sleeve may be merely
pinned to the front of the child's dress (see Fig. 3).
Femlur.-Fracture of the femur is easily recognized by the

angulation and abnormal mobility which occur; there is
generally considerable overriding of the ends of the bone.
It is usual to apply some form of extension for two to three
weeks on account of the overriding. This is most simply
applied by tilting the cot and fastening the legs to a bar at
the foot of the cot with adhesive plaster; alternatively both
legs may be fastened to a beam above the cot.
A large amount of callus usually forms rapidly after a

fracture of any of the long bones, and it is generally possible
to cease any protective treatment after five or six weeks.

Dislocations
Dislocations of the knees and other joints have been

described, but are extremely rare. Separation of the
proximal epiphysis of the humerus may also occur, but is
also very rare; it causes pseudoparalysis of the affected arm,
which is held extended, adducted, and rotated internally as
in a brachial palsy.
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Congenital dislocation of the hip is relatively common,
but it is unlikely that birth trauma plays any part in its
development, which is due partly to genetic causes and
partly to intrauterine pressure. The test of abducting the
fully flexed hip should, however, be carried out on all babies
within a few days of birth in arder that an early diagnosis
may be made and treatment started at once. In the normal
child both hips will abduct to about 10 degrees from the
horizontal when fully flexed, whereas in congenital disloca-
tion the affected limb will abduct to only about 40 degrees.
Unfortunately this test is not always reliable in the first few
days of life, and x-ray studies should always be carried out
if there has been a previous case in the family.

Damage to Peripheral Nerves
Facial Nerve.-Damage to the facial nerve is usually

thought to be due to pressure from the blade of the forceps.
The facial weakness resulting from it generally recovers
completely within three to four weeks; in rare cases, how-
ever, the lesion is permanent. It is likely in the latter case
that the injury to the nerve is usually of intrauterine origin,
and does not proceed from birth trauma.

Brachial Plexus.-Traction on the brachial plexus by
pulling the head and shoulder in different directions may
cause oedema or haemorrhage in the nerve sheaths, with
paralysis of the muscles supplied by the injured nerves. The

common form is
"Erb's palsy," in

which there is loss

of power in the
arm; the upper

arm is adducted

and internally ro-
tated, and the

lower arm pro-

nated. Treatment

consists in resting
the arm in a posi-

tion which prevents
overstretching of

the affected mus-

cles. The sleeve of
FGthe affected arm is

pinned to the pil-
low above the
child's head so that

the upper arm is

abducted and the
forearm is at right

FiG. 3.-Position for arm in cases of angles to it (Fig.
Erb's palsy. 3). In the rare

"Klumpke
"

type of palsy the small muscles of the hand

are affected and the fingers are held flexed ; the forearm

should be lightly splinted so that the fingers are extended.

Recovery generally begins in about two weeks and is com-

plete in about six to eight weeks. If there is no sign of

recovering power within about a month it is possible that

irreparable damage has been done to the nerves of the
plexus. It is wise to obtain a neurosurgical opinion in that
case, although it is unlikely that any treatment is of much
help.

Damage to Soft Tissue
Fat Necrosis (Panniculitis). This is produced by the

pressure of forceps blades or a bony prominence on the
subcutaneous tissue of the baby. On examining the baby a

day or two after birth one or more firm nodules are found
which are attached to the skin but mobile on the deeper
tissues. Occasionally the overlying skin becomes a fiery red
in colour, strongly suggesting a superficial inflammation.
The skin discoloration disappears within a few days and the
lumps themselves disappear in a week or two without any
treatment.

Sternoinastoid Tumour.-This is a firm lump which forms
part of the sternomastoid muscle but which is palpable and
even visible on the surface of the muscle through the skin.
It is rarely palpable in the first days of life, and is usually
first noticed after two or three weeks. Torticollis is some-
times associated with it, or develops as a sequel. It seems
likely that it may be due to a tear of the muscle fibres and
haemorrhage into the muscle as the result of traction on
the head or shoulders, or that it may evolve as a congenital
lesion often associated with asymmetry of the skull. An
orthopaedic opinion is advisable if there is any torticollis,
and it is usual to splint the head and neck for a prolonged
period. In every case it is probably wise to arrange for the
mother to carry out manipulation of the head several times
a day, although this is not easy to do effectively and too
much should not be expected of it. The baby should be
laid flat on a firm surface, and with one hand holding its
shoulder on the side of the tumour its head should be
alternately flexed on to the opposite shoulder and rotated
with its face towards the affected side. Disappearanice of
the tumour is usual in about three to four months, with no

residual disability. In a small proportion of cases torticollis
persists or develops, but it is not known in which cases to
expect this.

Superficial Haemorrhages
Skin.-Multiple petechial haemorrhages with extensive

cyanosis and bruising over the upper part of the body may

produce a disturbing appearance which improves within a

day or two. It is probably due to prolonged venous conges-
tion affecting the upper part of the body.
Eye.-Haemorrhage within the orbit may cause unilateral

proptosis, but this is rare. Crescent-shaped haemorrhages
under the bulbar conjunctiva are more commonly seen, and
small haemorrhages into the retina are very common. Such
haemorrhages are of no importance in themselves and
rapidly resolve, but they are more frequent and more severe
in difficult deliveries, and are apt to be associated with more

serious manifestations of birth trauma.

Next- article on Emergencies in General Practice.-
"Paroxysmal Tachycardia," by Dr. Graham Hayward.

Refresher Course Book.-Copies of the second volume of
collected articles from the Refresher Course for General Practi-
tioners are still available at 25s. (postage-inland Is. 6d., over-
seas ls.) each. The first volume is now sold out.

Clinical Pathology Book.--" Clinical Pathology in General
Practice," a collection of 39 articles on clinical pathology that
appeared in the Journal as part of the Refresher Course for
General Practitioners, is now available, price 21s. (postage-inland
Is. 3d., overseas 9d.).
Both these volumes are obtainable from the Publishing

Manager, B.M.A. House, Tavistock Square, London, W.C.1, or
through any bookseller.

"Be moderate in all things " was the advice of a study
group of the World Health Organization on atherosclerosis
held recently at Geneva. This was the only suggestion that
could be made in the present state of knowledge. The
group, under the chairmanship of Dr. Herman Hilleboe,
Commissioner of Health for New York State, recommended
that an international research programme into the cause and
prevention of heart disease, with special emphasis on
ischaemic heart disease, should be undertaken. " Striking
and challenging differences " had been observed in the
mortality rate from ischaemic heart disease between one
country and another, and, while several factors such as diet,
weight, and occupation were known to influence the disease,
it was not clear that any particular factor caused it. As the
outcome of the recommended researches, the study group
hopes that preventive programmes will be established.
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