
HEAD INJURIES IN CHILDHOOD*
BY

PHILLIP HARRIS
From the Department of Surgical Neurology, Royal Infirmary, Edinburgh

In most respects the mechanisms and effects of
head injury in children are the same as in adults, but
there are several differences, and these are discussed
with particular reference to the 150 children who
were seen in the Department of Surgical Neurology,
Edinburgh, during the five-year period 1950-54
(Table 1). During this time 450 adults with head

TABLE 1
TOTAL NUMBER OF PATIENTS, 1950-54

Age in Years Males Females Total

0- 1 10 6 16
2- 5 20 14 34
6-12 50 1 1 61
13-16 31 8 39

111 39 150

injuries were also treated. It is realized that these
are selected groups of patients with head injury.

Sixty-one per cent. of the children had mild head
injuries, requiring only a brief stay in hospital, they
usually had no residual neurological abnormalities
and did not require special surgical treatment. The
remainder had severe injuries. In the adult series
32% had mild and 68 % severe head injuries.

Pathology
In the adult a dynamic head injury is more liable

to produce severe displacements of the brain and its
blood vessels than is the case in children, where a
higher proportion of depressed fractures, and on the
whole a lower morbidity and mortality are found
(Table 2, Fig. 1). Greater re-organization of ner-
vous function appears to be possible in the child, but
babies and young infants have delicate skulls, ner-
vous tissue, and blood vessels, and do not withstand
head trauma well. In Table 3 the type of injury is
analysed.

Basal fractures of the skull were uncommon in
children, but linear, diastatic and in particular com-
pound fractures were frequently seen (Table 2).

* Read at the annual meeting of the British Association of Paedi-
atric Surgeons, Edinburgh, June 6, 1957.

TABLE 2
TYPES OF SKULL FRACTURE

Linear ...... 26
Depressed, simple .....9
Depressed, compound .....52

(1) Involving frontal air sinuses:
(a) Minimal cerebral damage 10
(b) Severe cerebral damage .. .. 2

(2) Other regions:
(a) Minimal cerebral damage 30
(b) Severe cerebral damage 10

Total 87

.S ......:..

FIG. 1.-Radiograph showing depressed fracture in left parietal
region.

TABLE 3
TYPE AND SEVERITY OF INJURY

Mild Severe Tutal
Acceleration (including penetrating in-

juries) 44 25 69
Deceleration 40 23 63
Crush 7 4 11

91 52 1 143

I

Although accurate comparisons between the child-
hood and adult series is not possible, 350% of the
former category had depressed compound fractures,
which were present in only 12% of the adults.
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HEAD INJURIES IN CHILDHOOD

Possibly because of the late formation of the frontal
air sinuses (6th-7th year) in children, they were in-
volved less frequently than in adults.
Ingraham and Matson (1954) analysed the records

of 1,330 children with head injuries seen during a
13-year period. Twenty-eight per cent. had cere-
bral concussion, 11 % had depressed and 4- 5 % com-
pound skull fractures. Two per cent. had an extra-
dural haematoma, and 24% subdural haematomas.
Regarding the latter, they state that the frequency
with which it is found is proportional to the intensity
with which it is sought. Although half of their
patients with an extradural haematoma were under
2 years of age, this has not been our experience.
The adherence of the dura to the skull and its fusion
with the fontanelle may partly account for this
(Voris, 1950). Seven per cent. of our children had
extradural haematomas, 40% subdural haematomas
and 6% intracerebral haematomas; the correspond-
ing percentages in the adult series were 4, 13 and 2.
Even a mild head injury in a child who happens to

have hydrocephalus can have serious effects, thus a
patient with 'arrested' hydrocephalus may show evi-
dence of rapidly increasing intracranial pressure.

Cerebral thrombophlebitis and venous sinus
thrombosis account for some of the neurological
signs seen in patients with head injuries and appear
to be more significant in children than in adults.

Clinical Aspects
Clinical neurological evaluation is often difficult

in the young, especially in the first three months of
life, and a reliable history and careful, repeated
clinical observation are important.

Eleven patients had an extradural haematoma, the
ages varied from 4 to 11 years, and on the whole the
history was briefer than was obtained in adults and
there was often no initial period of unconsciousness.
Epilepsy was not a feature. Voris (1950) had no
patient below the age of 10 years with an extradural
haematoma.
A characteristic syndrome was not found in in-

fants with chronic subdural haematomas, but irrita-
bility, restlessness, epilepsy, vomiting, fever, a bulg-
ing fontanelle, retinal haemorrhages and drowsiness
were sometimes present. The ability of the infant's
head to enlarge to accommodate the haematoma
probably accounts for the differences in the clinical
picture in the child. Bilateral subdural haematomas
are more commonly found in children than in adults.

Birth Injuries
In addition to the 150 children under discussion,

64 patients with cerebral birth injuries were treated
in the same five-year period. The true incidence

and significance of cerebral birth injuries is unknown,
but they appear to be common (Anderson, 1952).
Of the 64 patients, 33 had epilepsy, 16 amentia and
hemiplegia, 11 hydrocephalus and four had chronic
subdural haematomas. Much is to be learnt about
these sequelae of birth injury, and it is suggested
that closer cooperation amongst the various speci-
alists involved is necessary.

Special Methods of Investigation
Skull radiographs are important to demonstrate

the size and location of the fragments of a de-
pressed fracture (Fig. 1), and the presence of radio-
opaque foreign bodies, otherwise they are of limited
value. Three of the 11 patients with an extradural
haematoma had no fracture, five had linear and
three compound depressed fractures.

Occasionally a slowly progressive intracranial
expanding lesion in a child may cause local enlarge-
ment and thinning of part of the skull. This was
seen in the left temporal bone and middle cranial
fossa of a 9-year-old boy, who had a chronic sub-
dural haematoma (Fig. 2).

FIG. 2.-Radiograph showing enlargement of left middle cranial fossa
with thinning of the skull, due to a chronic subdural haematoma.

Lumbar puncture is of very limited value in diag-
nosis and in fact may be dangerous in the uncon-
scious or in the restless child. Thus, tentorial im-
paction may be induced if there is an intracranial
haematoma.

In the early stages of a head injury in a child,
electro-encephalography has been unhelpful in our
experience. Even in the later stages, it may be
difficult to interpret the findings in an infant.

Associated Injuries
These usually consisted of fracture of a limb bone

(femur in seven cases, tibia in three, humerus in
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ARCHIVES OF DISEASE IN CHILDHOOD

three, ulna in one, clavicle in four. Two patients
had maxillo-facial injuries necessitating special
treatment. One patient had a vascular and peri-
pheral nerve injury.

Infection
In one patient a scalp laceration became infected,

and in another a brain abscess developed as the
result of the penetration of the right frontal lobe by
a garden fork.

Sequelae
Twenty-six per cent. of the patients had post-

traumatic epilepsy (Table 4). In half there were
clinical motor or sensory components. Only five of
the children with epilepsy had a compound fracture
of the skull with direct cerebral contusion and lacera-
tion. Twelve had had no initial period of un-
consciousness associated with the head injury. As
Livingston (1954) observes, children sustain very
many bumps and bruises, and the significance of a
head injury in a child in causing epilepsy can be
difficult to decide. But on the other hand, 'crypto-
genic' epilepsy has a definite stigma, and parents
may thus prefer to over-stress the history ofa previous
head injury. Of 82 children with head injuries studied
by Rowbotham, Maciver, Dickson and Bousfield
(1954), only four had epilepsy.

Thirteen per cent. of our series of patients had
psychological changes (Table 4) and in half of these

TABLE 4
SEQUELAE

Epilepsy . . 39
Persistent psychological changes 20
Dysphasia . . 12
Other neurological abnormalities .. 27

they persisted. When there has been profound
depression of all higher functions from a severe
brain injury the early phase of recovery of normal
alertness is probably shorter in children than in
adults. The next phase, in which there is normal
alertness but lack of normal self-control, is com-
monly more striking in children, but again is usually
of shorter duration and less frequently requires pro-
longed psychiatric care. The late phase, in which
there may be full neurological recovery but in which
residual unfavourable psychological reactions are
still present, is relatively infrequent in children.
Compared with adults (25 %), the typical 'post-
concussional syndrome' was rare in children (6 %).
Six of the latter were over 15 years of age. Adult
attitudes appeared to be important. However,
Rowbotham et al. (1954) found that 33% of children
who had head injuries developed changes in tem-
perament, and eight showed an intellectual injury of
some degree. Bakwin (1949) also discusses behaviour
disorders in children as a result of cerebral damage.

Recovery from brain injury is probably more
rapid and complete the younger the individual, but
adequate assessment is always necessary since child-
ren are relatively uncomplaining patients, and quite
serious disabilities may go unnoticed by ordinary
methods of investigation. On leaving hospital they
may then either be kept off all schooling for unjusti-
fiably long periods, or else be subjected to educa-
tional pressures which are beyond their capacity.
This is perhaps particularly the case with language
disabilities, in which difficulty in learning to spell
and read may persist long after oral speech appears
to have recovered. Oral speech indeed may not
have been suspected of abnormality, for frank jargon
is rare in children and muteness in the early stages of
recovery may have been regarded as due to un-
willingness rather than to inability to speak.

Dysphasia occurred in 12 of our patients and per-
sisted to an important degree in four. It is interest-
ing that if the brain injury occurred at an early age
(before 2 years) and involved the left cerebral hemi-
sphere, several of these patients became left-handed
and developed speech normally. Other neurologi-
cal abnormalities consisted mainly of varying
degrees of hemiparesis, and, especially in those with
the more severe dynamic head injuries, extra-
pyramidal signs.

Fatalities
There were 15 deaths (10%), and this number

reflects the type of patient that tends to be referred
to a neurosurgical department. Nine of these
deaths were inevitable, as severe primary or early
secondary brain-stem damage was evident when the
patient was first seen. One of the other patients,
who had an associated fractured femur, died from
fat embolism. The most important group were those
patients with an extradural haematoma, four ofwhom
died. In each there was delay in instituting treatment.
The fatality rate in the adult series of patients with

head injury was two and a half times that of the
series in children.

Treatment
If the clinical features or radiological appearances

in a patient with a depressed skull fracture suggest
brain damage, surgical exploration of the wound is
indicated. The depressed bony fragments are ele-
vated and necrotic brain and blood clot removed.
A serious contracting scar must be avoided
(Penfield and Erickson, 1941).
The brain grows rapidly in the first years of fife

and therefore intracranial space-occupying lesions
must be promptly removed. If not, cerebral atrophy
may result, often with important psychological and
physical abnormalities (Fig. 3).

Small skull defects in young children recalcify, but
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HEAD INJURIES IN CHILDHOOD 491
for protective, cosmetic and personal reasons
cranioplasty, using tantalum or acrylic, is necessary
for large defects. It was carried out in 13 of the
series of patients under discussion. In the initial

FIG. 3.-Encephalogram demonstrating enlargement of the left lateral
ventricle as a resuilt of cerebral atrophy secondary to delayed evacua-

tion of a subdural haematoma.

stages of a severe head tnj'ury, warmth was previ-
ously used to treat shock, but nowadays cooling of
these patients has been often found to be life-saving.

Less vigorous cooling is necessary in children than
is required in adults. Other recent advances in the
surgical treatment of certain types of epilepsy-the
cause often being a head injury in infancy-include
temporal lobectomy and hemispherectomy.

There appears to be no real evidence to suggest
that the prophylactic use of anti-epileptic drugs pre-
vents the development of post-traumatic epilepsy in
children.

Causes and Prevention of Accidents
There were 56 traffic accidents, seven of the child-

ren being cyclists, nine passengers, and 40 pedes-
trians. Thirty-seven patients fell, and most of the
remainder received direct blows to the head by
stones, pickaxe, javelin, etc. Children tend to have
poor judgment, are impulsive, and the movements
of the younger ones are rather incoordinate, and
they are therefore susceptible to accidents. There
is a striking sex difference (Table 1) in that males
predominate in a ratio of 3 to 1.
Many of the accidents occurred because parents

permitted young children to play in the street.
Education and example are very important in the
prevention of accidents to children; however, warn-
ings can be overdone, and the child may develop a
'deaf ear'. The causation and prevention of traffic
accidents are fully discussed in 'Medical Aspects of
Traffic Accidents' (The Sun Life Building, Montreal,
1955). Dietrich (1954) also discusses the problem.

A few of the patients under discussion appeared to
show accident proneness, and, as Langford (1953)
points out, this is not quite the same as is found in
adults. The children tended to be of the over-
active, impulsive type, often with insecure home
conditions.

Conclusions and Summary
The main features of head injuries in childhood

are discussed, with reference to 150 consecutive
patients, and comparisons are made with head
injuries in adults. The greater number of male
patients was striking (3: 1). There was a higher
percentage of mild head injuries in children (2: 1),
and a correspondingly higher mortality rate in
adults (2- 5: 1). Whereas depressed fractures were
common in children (3: 1), basal fractures were in-
frequent. Hydrocephalic children may be more
severely affected by a head injury than normal child-
ren. Clinical neurological assessment can be diffi-
cult in young children. Greater cooperation of
doctors in different specialities may permit of a
better understanding of the incidence, significance
and management of birth injuries.
Lumbar puncture and electro-encephalography

are of limited use in diagnosis. The incidence of
post-traumatic epilepsy was 26%; neither obvious
cerebral contusion nor an initial unconscious period
were necessary for the appearance of epilepsy.
Psychological disorders were not uncommon; their
diagnosis and significance are discussed. A medical
psychologist is an important member of a head
injury team. 'Post-concussional syndromes' are
rare in children.

Propel treatment of compound fractures of the
skull and the timely evacuation of intracranial
haematomas are important.

Accident susceptibility, proneness and prevention
in relation to head injuries in childhood are discussed.

I wish to acknowledge with gratitude the valuable help
given to me by Dr. J. A. L. Naughton, M.C., medical
psychologist, in the management of psychological dis-
orders occurring in these patients, and also for his help
in the preparation of this paper. I am indebted to
Professor N. M. Dott and Mr. F. J Gillingham for kindly
allowing me to include certain of their cases in this series.
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