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During the course of the last twenly years sub-
dural haemaloma in infancy has been increas-
ingly accepted as a clinical entity which is more
common than had previously been  thought.
Korwitz (1911), in a very large series ol
autopsies on slill-born infants and those up to
two years, found that 16 per cenl. had intra-
cranial haemorrhage and thal the percentages
were highest in the still-born and those dying
within the first weeks of life.  Subdural
haemaloma was the most common abnormality.
More recently studies have shown that ol deaths
in the new born, between 25 and 50 per cent.
are due to intracranial bleeding (De la Villa,
1942; McGuiness, 1943), though subdural
haemaloma is not as common a finding as in
Korwilz’s time. Although the number ol cases
associated with birth trauma may well be on
the decrease, it is likely that in the past the
condition has been overlooked on many occa-
sions, particularly when in the chronic slage
or an erroneous diagnosis such as hydrocephalus,
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cerebral palsy, pylorospasm or febrile convul-
sions has been made without the possibility of
this disorder being borne in mind or the proper
tests performed to establish the fact. [ urther-
more, antibiolics have resulted in saving the
lives of many severe cases of acute meningitis
which previously would have died, and it has
been noled that in a large number of these cases
there is an effusion into the subdural space
complicaling the primary disorder which, clini-
cally and histologically, is indistinguishable from
subdural haematoma due to other causes. An
analysis of 21 cases is presented illustrating the
problems of pathology, diagnosis and trcatmenl.

HistoricarL NotTe

Although the written history of subdural
haemaloma in adulls goes back to the sixteenth
century, little attention was given to this con-
dition in infants until the turn of the present
century. LUp to 1896 only 57 cases had been
reported and none of these had been cured
(Herter).

Finkelstein (1901) appears to have been the
first person lo make organised allempts at
diagnosis and therapy, and recommended “punc-
ture of the fontanelle,” as a subdural tap was
then called, with the injection of gelalin into
the space to absorb the fluid and prevent its
re-accumulation.  This treatment was also re-
commended by Rosenberg (1913), who pub-
lished the first large series ol cases. Of his
00 patients, 30 died; and of the 15 who could
be traced, very few were normal.

Apart from a few isolated references, interest
in the condition then waned until after the
classical work of Putnam and Cushing (1925)
had served to put logether the clinico-patholo-
gical picture in adulls.

Interest was revived by Sherwood (1930),
who published a comprehensive historical re-
view and reporled nine cases. His patients
were trcated by aspiration ol the haematoma
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alone. On this conservative regime three of his
cases were normal, one died and the other five
were either institutionalised or retarded. He
wondered if operation would he advantageous.

Peet and Kahn (1932) undertook the radical
therapy and reported nine cases. Once the
diagnosis was established by subdural tap, these
authors turned down a craniotomy flap and
removed the haematoma and membranes. Four
patients did well and subsequently developed
into normal children, while five died.

Two years later Naffziger and Brown (1934)
observed that the clinical picture in infants varied
from that of adults and that the problems were
quite different. They pointed out that .
“infants do not tolerate satisfactorily the sudden
change in the content of the sacs with the re-
sulting alterations in the intracranial pressure
relations . . . on the other hand, one is con-
fronted with the importance of relieving the
intracranial pressure and compression of the
brain before permanent alterations occur.” They
treated five cases by aspiration alone or with
surgical drainage tkrough trephine openings.
Of these, two died, one had impaired vision and
mental retardation, one was normal and one was
still under treatment. They stressed the im-
portance of distinguishing between hydrocephalus
of congenital origin and subdural haematoma,
and they believed that . . . “if sufficient atten-
tion were given to this problem, subdural
haematoma would be found to occur frequently.”

This work paved the way for the basic studies
of Ingraham, Heyl and Matson, who have re-
ported the largest number of cases so far treated
(219). While agreeing with Naffziger and
Brown on the basic principles of treatment, they
feel that removal of the subdural fluid alone is
inadequate and hold that when the infant is
sufficiently improved by slow decompression,
radical removal of the membranes, if present,
is essential if the child is not to suffer lasting
damage.

Other reports have been published by Dow-
man and Kahn (1942), Elvidge and Jackson
(1942), Kinley, Riley and Beck (1951), Gul-
kelch (1953), Smith, Dormont and Prather
{1951), Everly Jones (1953), Wertheimer
(1956), Ormiston (1956), Hankinson and
Amador (1956).

AETIOLOGY AND PATHOLOGY

Although many aetiological agents have been
suggested, only two of them are known to be of
common occurrence—lrauma and meningitis.
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Personal search of the literature published in
the last forty years discloses some 535 cases ol
subdural haematoma which have been reported
in varying detail. Of these, 132 were directly
related to meningitis, while of the remaining
103, 177 had an antecedent history of trauma,
or traumatic, or abnormal birth (excluding
caesarian section). Two hundred and twenty-one
cases were of mixed or unknown aetiology. In
most cases the primary cause was completely
unknown, while in others, congenital syphilis,
diphtheria (Rosenberg), otitis media (Penfield,
1923), mastoiditis and brain abscess (Chambers,
1925), haemorrhagic disease of the newborn,
scurvy, sepsis, pertussis, venous congestion
(Sherwood, 1932), saggital sinus thrombosis
(Gutkelch, 1953) and cerebrovascular anomalies
(Peterman, McLean, Matson and Ingraham,
Authors) have been suggested. Because the
clinical presentation and problems associated
with this cryptogenic group, the largest group of
all in fact, closely resemble those associated with
trauma, they will be considered as one mixed
group. In addition, it has been accepted [or
many years that even minor degrees of trauma
may be responsible for the development of this
condition in the adult (Trotter, 1914). [t may
well be that in a number of cases minor degrees
of trauma may have escaped nolice, while some
parents may have been reticent of admitting to
such a history for fear of being considered
negligent.

The meningitic group will be discussed
separately, mainly on account of present custom,
although the resulting pathology and the prob-
lems associated with their treatment are identical
with those of the former group.

In our series there are 14 traumalic cases, six
of unknown aetiology and four following menin-
gitis.

Traumatic or Cryptogenic Group (Mixed
Group) ; 103 Cases Analysed; 177 Traumatic
and 226 Unknown.—This disease is one of neo-
natal life. Of 135 cases in which the age at
onset of the symploms is noted, 79 (59 per cent.)
appeared during the first three months of life.
A history of trauma or abnormal birth was
recorded in 13 per cent. of cases. In 122 cases
in which the nature of the trauma was recorded,
25 (20 per cent.) have a history of post-natal
injury and the remainder one of abnormal birth.
The group is therefore distributed as follows:

Postal-natal head injury ...
Birth injury ... ..

9 per cent.
34 per cent.
Unknown aetiology .. 57 per cent.
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When the files of 50 infants admitted to Uni-
versity Hospital, New York City, for non-neuro-
logical complaints were examined, only 16 per
cent. had a history of abnormal birth, or less
than hall that of the corresponding value in the
subdural group.

Skull fractures were noted in only 25 of the
103 cases, or 5 per cent., and fractures of the
long bones occurred in 13 cases (2.5 per cent.).
Eight of these latter cases have no history of
trauma and this seems to suggest that even
quite major traumata may pass unnoticed or
that the parent is unwilling to make the admis-
sion. Of 287 cases, 186 (or 65 per cent.) were
in males. Matson and Ingraham have suggested
that the increased incidence is due to the fact
that males are slightly larger than females at
birth, and Perlstein and Hood have shown that
there is an increased incidence of intracranial
birth injury in both premature and large infants.
All these figures indicate that whereas trauma
is an important factor, it is not the only one.

Hypoprothrombinaemia and vitamin K lack
are known Lo occur in the newborn, the deficiency
becoming increasingly marked during the first
72 hours of life. It is particularly low in pre-
mature infants. This deficit of prothrombin,
throughout the first months of life, renders the
infant more susceptible to the eflects of head
trauma than its elders, since small vessels, which
if ruptured would normally clot at once, may
continue lo ooze insidiously for a longer time
instead. Sharpe (1925 and 1926) has shown
that some degree of intracranial bleeding may
occur in as many as 10 per cent. of apparently
normal births,

Whereas in the past there was much discussion
aboul the origin of the condition, most are now
of the opinion that a venous haemorrhage is the
first occurrence, followed by organisation and
the [ormation of a membrane around the clotted
blood, and a number of bleeding points have
actually been observed in adults—the superior
longitudinal sinus (Oldberg), parietal veins
Laudig et ol., Authors), bridging and arach-
noidal veins (Leary), while several authors have
seen lears ol the tentorium cerebelli and straight
sinus in infants.

Anderson has reporled Lhree cases in which a
subdural haematoma complicated an operation
for the relief of hydrocephalus. It seems that
in these three cases intracranial pressure had
been high prior to surgery and that when this
was relieved, following ventriculo-ureterostomy,
the thinned cortex tended to pull away from the
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vault, thereby tearing the veins running to the
superior longitudinal sinus.

It may well be that when at delivery the com-
pressive effects of forceps, prolonged or preci-
pitate labour are suddenly removed, there is a
rapid readjustment of the suture lines, a sharp
drop in intracranial tension, a pulling away of
the cortex from the dura, with laceration of the
bridging veins, clotting of the blood being de-
layed by hypoprothrombinaemia.

Trotter (1914) observed that the brain was
protected from lateral movement by the falx,
but that when movement of the head was in the
sagittal plane there was nothing to prevent the
brain from continuing to travel if the head
stopped sharply, thereby putting the arachnoidal
bridging veins on the stretch and even rupturing
them, which likelihood is enhanced by the soft-
ness, easy mouldability and rapid growth of the
infant skull. Herein may be the cause of the
haemorrhage in the post-natal traumatic group.

It has been suggested that the falx and ten-
torium serve to limit the extent of the bleeding
centrally and posteriorly. Of 401 cases, 291
(72 per cent.) are bilateral, and this suggests
that numerous vessels are torn on any one occa-
sion. One of Peet and Kahn’s cases communi-
cated beneath the falx, and possibly one of ours
(R.G.). The clots are usually situated in the
temporo-parietal region and are rarely found
elsewhere, although they may occur in the
midline (Ormislon, 1956), in the posterior fossa
(Coblentz, 1938; Crawford, 1935; Ormiston,
1956) and also several in which, the subdural
membranes extending down into the thoracic
region, the symptomatology mimicked a bulbar
palsy. We have thought that at times the fluid
may extend all the way down into the lumbar
region.

The initial bleeding cannot be long sustained,
since the mere presence of blood within the sub-
dural space must increase the intracranial
pressure and tamponade the bleeding point. The
future course of the patient seems to depend
upon the amount of blood extravasated and on
the possibility of its being connected with the
subarachnoid space and draining away, when
no symptoms will arise. 1f the quantity of blood
is large and confined to the subdural space there
will be an early increase of intracranial pressure,
with rapid onset of symptoms; if the quantity
is small, the onset of symptoms is delayed. Dur-
ing the course of the first few days after the
haemorrhage the blood clots and haemolysis
commences. Zollinger and Gross have shown
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that when blood is haemolysed it is five times
more osmotically active than when unhaemolysed.
Being closed in a pocket between the dura and
the arachnoid, it is believed that the clot begins
to atiract tissue fluid of low osmolic pressure
from surrounding interstitial spaces, and Gardner
{1932) in fact has placed cellophane sacs con-
taining blood in the subdural spaces of dogs and
observed an increase in size.

At the same time organisalion commences.
Capillaries, round cells and fibroblasts invade
the clot from the inner surface of the dura, and
in the course of the next few days a thin, fibrous
membrane is laid down. From the edge of the
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this distinction inlo two membranes may or may
not be apparent and depends upon the amount
of fluid that has been drained preoperatively and
the degree of organisation. It seems for some
reason at present unknown that this particular
region of the body cannot remove an haematoma
in the usual manner and can only make a poor
allempt at organisation.

During the course of the next few days or
wecks there is a progressive increase in the size
of the fluid content as well as a progressive
breakdown of the osmotically active proteins to
diffusable sizes.  The haematoma, therefore,
increases Lo such a size as lo make itsell mani-

1llustration la.—Medium power cross section of the outer membrane which has heen separated
from the dura mater. Organisation is proceeding from the lower portion of
the picture which was formerly attached to the dura mater upwards into the
blood clot, which can be seen on the upper portion of the picture. Capillaries,
round cells and fibroblasts are steadily invading the clot from below, leaving
behind them an organised membrane as they advance into the clot.

clot the process of fibrosis creeps inwards on
the arachnoidal surface of the haematoma. Thus,
rather than becoming a solidly organised mass,
a hollow cyst forms by this ingrowth of granu-
lation tissue from the side of the clot on to the
inner, or arachnoidal, surface (illustration 1).
The arachnoid itsell, however, plays little part
in this process of organisation, although it may
become a litile glazed in colour. The inner
membrane resembles that of the dural surface,
but is invariably much thinner. At operation
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fest or, much more rarely, becomes stabilised at
a size which is inadequate to produce serious
symploms. As the haemaloma enlarges. further
haemorrhages may occur from other veins which
become stretched or from torn granulation tissue,
and the condition becomes aggravated. The rate
at which changes occur in the fluid and in the
production of membranes was estimated by
Munro and Merritt in adults. In an analysis
of 17 cases in which the exact date of trauma
was known they found that from four to five
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Illustrations 1b and lc.—The edge of the sac showing the continuity of inner membrane (upper)
with outer membrane (lower). The cavity contains some red blood
corpuscles which will later on be organised.
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days after the injury there was a definite thin
layer of fibroblasts heneath the dura mater, and
that by 17 days there was a thin membrane on
the arachnoidal surface of the clot as well. No
membrane was seen in any of our cases before
the seventeenth day after the occurrence of the
haematoma, and then it was very thin. In one
patient there was no membrane on one side at
96 days. Five cases operated on after 96 days
showed thick membranes.

Munro and Merritt found that, shortly after
the occurrence of the haematoma in adults, the
protein value of the supernatant fluid begins to
rise and reaches its maximum at around the
twentieth day. [t then drops rapidly until. at
about thirty days, it begins lo stabilise. In
several of our cases whose fluid was examined
for protein the value was found lo vary between
2.5 gm. per cent. al seven days, 0.9 gm. per cent.
at 56 days and up to 5.2 gm. per cent. at 180
days in different patients. Both these findings
suggest that the whole process of disintegration
of blood, as well as organisation of membranes,
occurs much more slowly in the infant than in

the adult.

The average duration of haematoma in 11 of
our cases, in which the date ol origin can he
accurately fixed, is 61 days. In a chart pre-
pared by Munro and Merritl the average dura-
tion of 41 adult cases from trauma to operation
is 39 days or Lwo-thirds of the time it takes for
a haematoma in an infant to come to operation.
It seems that this delay may be due both to the
slower process of organisation and destruction
of the blood clot and the decompressive abilities
of the infant skull (illustration 2).

From the standpoint of intracranial mechanics
there seem to be two very important factors in
the infant which are not present in the adult
and which account for the difference in symp-
tomatology in chronic cases. In the adult the
chronic  subdural haematoma produces its
symptoms by the interaction of increased intra-
cranial pressure and a space occupying lesion
pressing on a non-expansible skull and well
developed brain. The infant, on the other hand,
has open fontanelles and suture lines, which
provide a ready means of decompression.

Papilloedema, vomiting, headache and stupor
are accepted symptoms in the adult, but in the
child enlargement of the head and opening of
the suture lines may well be all that occur. It
is this expansibility of the immature skull, there-
fore, that is one of the most important causes of
chronicity of the condition in infants,
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Another and extremely important factor is the
growth of the infant brain. Coppelletta and
Wolbach have estimated that the infant brain
doubles in size during the first three months
and again during the next six months. The brain
may fail to develop at the usual rate, so that a
mentally retarded infant is produced and. by
remaining small. allow space for the haematoma.

Four cases showed unusual fluid findings, but
it was not possible to delermine accurately the
date of occurrence of the haematoma nor to
establish the aetiology. These cases are all
characterised by low values for the subdural
fluid protein, which range from 31.4 mg. per
cent. to 141.3 mg. per cent. Two developed
thin membranes, while the other two did not.
These cases [all into that group which has been
described as “subdural hygroma” and which
Munro and Merritt feel is caused by the admix-
ture of blood with cerebro-spinal fluid in the
subdural space. With their lower protein values
they have a greater tendency to stabilise and
become chronic and may well represent some
group intermediate between the traumatic and
the infective (meningitic) types.

Examination of the clinical types shows that
they can be divided into three groups: 1, Acute;
2, Chronic; 3, Chronic Relapsing (Davidofl and
Dyke).

1. The Acute Type manifests itsell al any
tlime and there is frequently a history of trauma.
There is a severe haemorrhage, together with a
greater rise in intracranial pressure than the
brain and skull can tolerate. The child shows
early signs of acutely increased intracranial
pressure and possibly signs of brain injury as
well.  The latent period is short and deterioration
rapid.

Case Report No. 1:

P.D., age six days. The patient weighed 9 lbs. at
birth and was the third offspring of a healthy mother.
Labour was spontaneous, with a normal presentation.
but was rapid and was completed in two hours. The
child appeared well for six days, when she had a
generalised convulsion. On admission to University
Hospital a tense fontanelle 7 x 5 em., a wide sagittal
suture and occasional twitchings on the left side were
noted. The right pupil was larger than the left. The
child vomited after each feeding, occasionally projectile,
and had a slight bronchitis. Skull X-rays showed no
fracture. A subdural tap revealed 8 c.c. of bloody
fluid from the right subdural space; the left side con-
tained no fluid. The child was treated by aspiration
of the subdural space, but despite this her head con-
tinued to enlarge, and five days after admission measured
375 ecm. as compared to 36 cm. on admission.

Despite repeated subdural taps which ultimately
hecame less productive, the child hecame grey and
stuporous and the fontanelles very tense. The subdural
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fluid at this time consisted of thick old blood. Surgical
intervention was forced by the patient’s condition nine
days after admission, when a trephine hole was made
on the right side and very many old clots were washed
out. There were no membranes. The space was
drained and the wound closed. The patient improved
and continued to do well. There are no sequelae three
years following operation.

In this case a large amount of bleeding
occurred, presumably at the time of labour.
Treatment hy aspiration was attempted, but was
unsuccessful because of the thickness ol the
blood and clots. Symptoms occurred so rapidly
that liquefaction did not have time to occur and

Illustration 3.—Air in the subdural space (Dr. T. I
Hoen). (Case report No. 2.)
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aspiration had to be abandoned in favour of a
trephine operation.

2. The Chronic Type of Late Infancy or
Early Childhood.—A history of trauma may or
may not be present and vague symptoms may
have been noted for one or more months. Ulti-
mately the abnormality is observed or acute
symptoms supervene.

Case Report No. 2:

R.G., male, age five months. There was no history
of birth trauma. The child was admitted because of
difficulty in eating, vomiting and left-sided convulsions
of one month’s duration. The anterior fontanelle and
sutures were open and bulging. Electro-encephalo-
graphy showed diffuse abnormality. Subdural tap with
the injection of air demonstrated large bilateral sub-
dural haematoma with marked cerebral agenesis
(illustration 3), and membranes were removed through
enlarged bilateral trephine holes. When last heard of
two years and four months later, he was doing well,
but was still slightly retarded. The electroencephalo-
gram had become normal.

Here the skull allowed a decompression and the
failure of development of the brain likewise created
space for the enlarging lesion. However, despite this,
the lesion expanded more rapidly than the decom-
pressive abilities of the skull and brain could tolerate
and he developed signs of increased intracranial
pressure.

Case Report No. 3:

J.F., male, 2% years, was admitted hecause of retarded
development. There was a history of prematurity and
of birth injury, labour being induced and lasting
approximately 13 hours. On admission his head was
found to be small for his age and he made noises, but
said no words. There were no abnormal neurological
findings. Pneumoencephalography was suggestive, in
that there was poor filling of the subarachnoid spaces.
Trephine holes showed bilateral subdural haematoma
with membranes on both sides, which were removed
by craniotomy. When last seen, approximately 1% years
later, he was found to be doing well. He was much
more alert and communicative than previously and
was classed by his pediatrician as only slightly sub-
normal.

In this case the child's head was not enlarged; if
anything, it was slightly small. The space occupying
lesion was present at the expense ol the normal develop-
ment of the brain.

3. Chronic Subdural Haematoma Dating from
Infancy.—These cases show essentially the long
term results of those of Group 2, which have
not been detected earlier. There were no cases
of this nature in this series, but their existence
has been well documented by Davidoff and Dyke
(1938), Critchley and Meadows (1932-33),
Goldhahn (1930)., Wadsworth-Schwartz (1952)
and Spiller and McCarthy (1899), all of whom
have reported cases in adults or older children
who clearly have harboured the lesion since
infancy. Seizures and mental retardation are
the commonest symptoms.
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This group underlines the importance of early
diagnosis and treatment if permanent damage
is to be avoided.

MEeNINGITIC GROUP

Cured cases of acute meningitis are commonly
associated with a severe morbidity and, whereas
meningococcal meningitis was at one time the
commonest infective disorder of the meninges,
Anglin et al. (1952) found that /1. influenzae
was now more common and accompanied by the
more severe sequelae. Bloor et al. (1950)
found that among 39 cases of meningitis due to
/. influenzae, there were 10 deaths and 11 poor
results. Among the 11 poor results there were
one severe behaviour problem, three with bi-
lateral pyramidal signs or hydrocephalus, one
hemi-paretic and one was deaf; 10 were retarded.

In a review of the autopsy records of the
children’s hospital in Boston, McKay, Ingraham
and Matson (1953) found that 25 patients out
of a total of 218 dying from acute meningitis
had been noted as having significant amounts
of fluid in the subdural space. Smith et al.
(1951) suggest that this fluid may occur fre-
quently, since in 43 proven cases of meningitis
under the age of two years they found increased
quantities of subdural fluid in 20 of them. They
found that the incidence of those suffering from
effusions was highest in children under one year.
This observation is supported by McKay et al.,
who found fluid in 27 of 46 case (56 per cent.)
under the age of one year, five of 45 (11 per
cent.) between one and two years, and one of
14 (2.2 per cent.) between the ages of two and
three. Of 36 other recorded cases, the average
age was seven months and only one of these was
over the age of one year. McKay et al. found
that there was no uneven sex incidence except
in so far as, in their series, males suffered from
meningitis more than females.

Of 132 reported cases, the infecling agent has
heen as follows:—

H. influenzae 12 times
D. pneumoniage . 39
N. meningecoccus ... 19
Sterile culture . 17
H. influenzae and pneumococcus 3
Streptococcus 4
Staphylococcus 2,
B. coli ... 2,
Paracolon bacillus 1,
P. aurugingsa | .
M. tuberculosis - 1 .,

It is felt that the clinical course of patients
in the past may have been rendered more hazard-
ous by pressure on the brain caused by this
fluid, and that subsequently organisation of the
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exudate with membrane formation may be re-
sponsible for the continuation of that pressure,
with long-term morbidity in some cases. More-
over, the significant reduction in the mortality
cffected by the antibiotics may result in an
increase in this type of lesion in the severer
cases and the development of abnormalities pre-
viously seen but rarely.

Fluid may be detected in the subdural space
in significant quantities quite early in the disease,
and when this occurs is evidence of a very
severe illness. In one of our cases it was found
on the third day. On the other hand, in another
case it was found on the nineteenth day, al-
though taps had been performed as early as the
second day because of the child’s poor condition,
while in one of Smith’s cases it was not found
until the sixty-second day.

Smith et al. have likened the process to that
of a pleural effusion. Gitlin (1955) has
examined the protein content of subdural fluids
obtained from infants whose lesions were either
traumatic or inflammatory. In both cases he
finds that there is a disproportionate increase in
the amount of smaller moleculed serum albumen
compared to globulin. This suggests that some
degree of capillary damage has occurred in both
cases, presumably of an inflammatory nature,
and that in both cases the fluid is at least in
part exudative in nature.

This opinion is supported by Crosby and
Bauer (1956), who have examined the radio-
activity of the skull after the ingestion of P2
in these cases. They find that P32 activity is
greatest when membranes are present and that
the level of radioactivity varies with the actio-
logy, cases associated with malnutrition having

‘a lower value than those associated with trauma.

These authors believe that their findings support
the thesis that all subdural collections are effu-
sions resulting from change in the vascular
permeability and that osmosis forms only a parl
of the process.

The fluid, in the first instance, is either turbid
or xanthochromic. Organisms can occasionally
be grown from it, but of the antibiotics, peni-
cillin at least enters the subdural space in
quantities adequale to control susceptible infec-
tions (Arnold, 1951). Where the fluid is turbid
there is usually a considerable outpouring of
fbrin which appears to involve both arachnoid
and dura mater, and while at operation it can
be readily removed from the latter, it may not
be so freely separated from the arachnoid. Or-
ganisation of these flecks of fibrin is responsible
for the dural and arachnoidal thickening and
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Table [

Chart showing changes in spinal fluid and subdural fluid (C.P.). In this case fluid did not appear until two weeks after the start of

the illness and while the spinal fluid was returning to normal. The appearance of convulsions was the indication [or subdural puncture.

Fluid then continued to form in increasing quantities, though it was not always removed “in toto” on each and every occasion that the

space was tapped, and then began to diminish in quantity, though at operation it was obtained [rom both sides. On the right side the

fluid became increasingly bloody and dark, though the protein value did not increase very much and the number of white cells remained
more or less constant.

C.P—Aged 7 Months.

T
LuaBar PuNcTURE RicHT SUBDURAL SPACE LEFT SUBDURAL SPACE
Date Colour I BC Prot. Sugar Cult. Amt. Colour Cells Prot. Sugar Cule. Ame. Colour Cells Prot. Sugar Cult.
(me. %) ((mg. %) (g. %) | (me. %) (2. %) |(me. %)
I L S| O —— ! .. Il =
2/21 Yellow 3,000 280 25 H. Inf.
Grey B.
| 4 . 1 L
2/25 370 12,000 180
Turbid
2/26 | Turbid | 85% 268 100 Neg. Neg.
Polys
14.000
2/27 Turbid 6.000 320 87
2/28 Turbid 85% 216 9
Polys
2500 |
3/1 Clear 370 ‘ 210 04
3/4 Yellow 125 l 200 70 + l
3/10 | 6u-100 90 | 190 8 | T
Clear
L 1 | L . .
3/11 4 c.c. Yellow 71.500 3.79 Ster. 4 drops
RBC
7,500
wBC |
3/12 3 ce. 20 Yellow 1.400 1.051 |Sterile
RBC
130
wBC 1.054 Sterile
3/13 6 c.c. Yellow 4.400 3
RBC
56 WBC 1.7 71
3/14 22 Turbid 1.200 1.47 6
RBC
1,585
WBC
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also, in some cases, for cortical scarring and
adhesion.

As the inflammatory process subsides the
production of fluid usually lessens, until even-
tually none can be obtained at subdural tap.
On the other hand, it sometimes happens that
the fluid, far from becoming less in quantity,
increases and may become blood-stained, so that
a dark-brown fluid may be obtained. That this
colouration is not primarily due to bleeding
caused by trauma al the time of the subdural
tapping is shown by our case, L.B., in which
the fluid discovered at ventriculography was a
dark hrown, yet no subdural taps had been
performed, and presumably it originates by rup-
ture of distended vessels in the inflamed
meninges. Clearly, however, it is possible for
bleeding Lo be caused by traumatic attempts to
obtain fluid (see case report No. 6). When
the fluid becomes deeply xanthochromic and
bloody, or is infected or turbid, the tendency
towards membrane [ormation appears to be
greater than when it is light yellow; on the
other hand, the length of time that the fluid is
present may be significant. A typical sequence
of changes found in cerebro-spinal and subdural

fluids is illustrated by Table I (C.P.).

The process of the development of the mem-
branes appears to be identical in all cases, no
matter what the primary aetiology. There is
the same invasion ol the clot or the fibrinous
exudale by fibroblasts, histiocytes and capillaries
from the inner aspect of the dura, with the
laving down of a thin fibrous membrane which
thickens as organisation proceeds. A similar
process occurs on the inner surface, but the flecks
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Illustration da.—The dura mater
has been reflected together with
the outer membrane. and the
inner membrane is held in the
forceps and is being separated
from the underlying and slightly
glazed arachnoid (Dr. 1. S.
Cooper). (Meningitic group.)

of fibrin cause the membrane to become more
intimately related to the arachnoid and thicker
than in the traumatic type (illustration 4a, b
and c).

Of 10 reported cases, 25 (62 per cent.) were
bilateral and 15 (38 per cent.) were unilateral.

Clinical cases car be classified into two
groups, acule and chronic.

The Acute Lesion.

Case Reporl No. 4:

E.P., a male child, aged six months, was admitted
to Bellevue Hospital, New York City, on the 30th
January, 1955. He had a three-day history of convul-
sions with cough, fever and irritability for two days
and vomiting for one day. On the day of admission
he developed a slight paresis of the right leg and arm.
He had had a lumbar puncture after his first convulsion
which had been negative, and he had been given
Gantrisin syrup. On admission he had a temperature
of 103.5° F. and was stuperous and irritable. His neck
was stiff and there was hyperreflexia, a bilateral babinski
response and a right hemiparesis. There was a slightly
bulging fontanelle and the disc margins were blurred.

W.B.C. was 18,000/c.mm. with 61 per cent. lympho-
cytes. Lumbar puncture showed a clear fluid, with
387 white cells, 77 per cent. being lymphocytes. Protein
was 90 mg. per cent. and sugar was 62 mg. per cent.
Culture grew beta-haemolytic streptococci. The child
continued to have right-sided convulsions and on the
same day subdural taps were performed. That on the
left side yielded 8 c.c. of turbid yellow fluid. Subdural
tapping on the right side was negative. Penicillin,
chloromycetin and sulphadiazine were administered.

The following day subdural taps on the right side
produced 12 c.c. of cloudy pink fluid with only 1 c.c.
from the left side. Lumbar puncture on the third day
showed a marked improvement, while a small quantity
of turbid fluid was obtained from the left subdural
space and 28 c.c. of pinkish fluid from the right side.
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The child was very much improved, convulsions had
ceased and he was taking lluid by mouth.

Subdural taps were not repeated until the eighth
day, when the left side was dry, but the right side
vielded 30 c.c. of bloody and xanthochromic fluid.

Two days later a further 40 c.c. of xanthochromic
fluid were obtained from the right side, and on the
eleventh day after admission the right side again yielded
30 c.c. of grossly bloody and xanthochromic fluid. The
left side, which had heen turbid at the start and was
the hrst side to become positive, remained negative.

On the 11th February the child's condition was excel-
lent, the temperature had heen normal for several days
and the C.S.F. normal for five days. Under general
anaesthesia a trephine hole was made on the left side.
This showed a thick outer membrane which, when
opened, released about 10 c.c. of a dark xanthochromic
fluid. A trephine hole was then made on the right
side, and when a very large cavity extending down
beside the frontal lobe was seen with a memhrane on
the surface of the dura, this was converted into a small
flap. The membrane was removed from the dura.
There was no inner membrane. The whole of the
frontal lobe was seen to he compressed medially to
accommodate a very large quantity of xanthochromic
fluid, possibly as much as 70 c.c., which was lying in
the subdural space. [Penrose drains were inserted
hilaterally and the wounds closed. Drainage of clear
fluid was profuse and the protein content of the fluid
obtained from the right side, from which all blood
clot had been removed, was 1.8 gm. per cent. The
drains were removed on the second day, despite the
presence of some discharge, to prevent excessive loss
of protein.

On the 25th February left temporeparietal craniotomy
was performed. A thick outer membrane was found,
extending forward under the dura, anteriorly 1o the
flap and upwards towards the fontanelle. This was
removed piecemeal and histologically was identical with
the organising membrane which is found in the chronic
type of haematoma. There was no inner membrane,
but the arachnoid was dotted with grey areas of
fibrinous material which, on removal, also showed early

Hlustration 1h.—Section of the

outer membrane in the above

case (L.B.). Note the area of

advancing organisation with the

well-developed membrane in the

top right-hand corner. (Menin-
gitic group.)
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organisation. Unlike the inner membrane of the trau-
matic variety, which is easily separable from the
arachnoid, flecks. of fibrin, some of which measured up
to 1 cm. in length and several mm. wide and deep,
were part of the arachnoid and had to be excised from
it.. For this reason not all the bhits of hbhrin were
removed for fear of doing further damage to the under-
lying cortex, but the dangers inherent in the organisation
of this material with the formation of duro-arachno-
cortical scars were fully appreciated,

Nonetheless, as much of the membrane as possible
was removed and the wound closed without drainage.
Pneumoencephalography performed later showed only
a slight dilatation of the anterior horn of the lelt
lateral ventricle. When last seen, three months after
discharge, the child appeared completely normal.

At the time of admission the child was extremely
ill with meningitis and the superimposed lesion. Drain-
age of the subdural fluid from the left side alleviated
the right-sided convulsions almost immediately and, by
repeated subdural taps, the pressure was kept low until
the inflammatory reaction had had time to subside and
the child's condition was sufficiently improved to permit
trephination and craniotomy. However, the fact that
drainage of fluid continued profusely from the right
side with a high protein value, even after operation,
suggests that the inflammatory process was still preseit
at that time and the risks of reaccumulation of fluid
might have been minimised by delaying surgery further.
Nevertheless, fluid did not reaccumulate in the subdural
space.

The Chronic Type.
Case Report No. 5:

L..B., a hoy, aged 31 years. On the 23rd May, 1952,
the patient had a chill followed by convulsions and
fever. He bhecame stuporous and fnally comatose and
was admitted to hospital. The diagnosis was acute
meningitis. C.S.F, studies showed 53 W.B.C. with 24
polymorphs and 29 lymphocytes/cu, mm. and a protein
of 100 mg. Culture, however, was negative. He was
treated with antibiotics. He remained comatose, and
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two days later his C.S.F. white cell count had risen to
1,300/cu. mm., 92 per cent. of which were polymorphs.

By the 30th May he had become conscious once more,
but was aphasic. He tended to become drowsy, and
repeatedly his condition was found to be improved by
lumbar puncture. He presented a considerable diag-
nostic problem, developing papilloedema and making
no improvement in his aphasia. His EEG showed a
depressed voltage in the right parieto-occipital area,
with some ahbnormality on the left side, but not sug-
cestive of encephalitis. His head was not enlarged.
On the 9th July bilateral trephine holes were placed
in the parietal regions and bilateral subdural haema-
tomata with membranes disclosed. The membranes
were removed subsequently by craniotomy and the
patient did very well, speech returning to normal in
several months (illustration 5). Unfortunately the
bone flap on the left side bhecame infected and required
removal. When last seen he was apparently mentally
normal.

In this case the child suffered from acute meningitis,
but the complicating subdural haematoma was not dis-
covered until one and a half months later, when signs
of increased intracranial pressure developed. The
membranes showed active organisation with phagocytosis
of degenerating red hlood corpuscles, which are present
throughout the newly-formed membrane. This section
should be compared with those of the traumatic group
(illustrations Nos. la and b and 4).

The further pathology of such lesions was well
described by Spitz et a!. (1945), who described two
such cases which came to autopsy--one in a hoy of
three years and one in a man of 61 years of age.
Both had purulent exudates over the surface of the
brain, with exudates on the dura as well as the arach-
noid, and the boy also had an organising duro-
arachnoidal adhesion. In the latter case there was also
a necrotising involvement of the bridging veins which
had allowed their infected contents to escape. The
organising purulent exudate over the dura resembled
that of a traumatic subdural haematoma.

The mode of spread of the infection to the subdural
space has raised some speculation. In Spitz's cases it
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appeared as though it had passed through thrombosed
and ruptured dural veins. However, in the case of
E.’. (No. 1), the hbrinous exudate was intimately
involved with the arachnoid and, although the organism
could not be cultured from the turbid fluid obtained
from the left side, this former suggests that the normal
lining effect of the arachnoid had bhroken down and
the membrane had allowed penetration hy the inflam-
matory process.

In our group of four cases there was one
death which contains some interesling autopsy
findings and is therefore reported further.

Case Report No. 0:

R.C., a two-months-old child, was admitted to Bellevue
Hospital on the 15th July, 1955, with a three days
history of fever, lahoured breathing and coughing. On
examination he was found to be lethargic, with a full
fontanelle and moist rales over hoth bhases. White
blood count was 9,000 cu. mm. Lumbar puncture
showed a cloudy fluid with 127 wbes/cu. mm., 60 per
cent, heing polymorphs, a protein of 110 mg. per cent.
and a sugar of 20 mg. per cent. and, on smear, showed
numerous pneumococci confirmed by culture. He was
treated with penicillin and Gantrisin. The patient had
intermittent seizures on the day after admission, with
periods of apnoea and the passage of black tarry stools
during the next two days. The temperature fell and
rose again. He was given a blood transfusion. On the
19th July his condition was still poor and he had
several focal convulsions, the seizures starting each
time in his left leg. The fontanelle was bulging and
pulsating.  Suhdural puncture showed only a few
drops of whitish fluid from the left subdural space. He
remained in a very poor condition for several days and
was given intrathecal pancreatic dornase.

A further subdural puncture was performed on the
27th July, when 10 c.c. of xanthochromic and cloudy
fluid were removed from the left side and 12 c.c. from
the right side. The following day the right side
yielded 9 c.c. (1,500 whes/cu), protein 2 gm. per cent.
and sugar 68 mg. per cent, while the left side yielded

Ilustration dc.—Section of the
outer membrane of a traumatic
case. Note the similarity to the
inflammatory membrane with
fibroblasts, histiocytes containing
haemosiderin and red blood cor-
puscles in various stages of
organisation.
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INustration 5.—The subdural sac
has been removed and the cavity
wherein it lay has been exposed.
The arachnoid is glazed and
contains some small portions of
fibrin inferiorly. The forceps
are pointing to an area of in-

farcted brain (Dr. 1. S. Cooper).

5 c.e. (1,000 whe, 30,000 RBCs, protein 2.5 gm. per
cent., sugar 68 mg. per cent.). The following two
days the fluid was obtained in diminishing quantities,
but it became steadily more bloody and xanthochromic.
On 3lst August a secondary invader, H. influenzae
para B, was grown from this subdural fluid and anti-
hiotic therapy was restarted. The infection rapidly
subsided. Subdural taps were continued, and after
being negative for one day produced increasing quan-
tities of bloody fluid with an extremely high protein
value and frequently with the suggestion of very recent
bleeding.

On the 10th August bilateral trephine was performed
and, on the left side, much fluid was obtained, hut
no membranes were present. Because of the child’s
poor condition no attempt was made to remove them,
and drains were inserted. On the fourth post-operative
day, when he was apparently heginning to eat well and
do satisfactorily, he suddenly collapsed and ceased to
hreathe.

At autopsy there were numerous ante-mortem sub-
dural clots still present and numerous purulent yellowish
areas throughout the subarachnoid spaces, especially
over the left cerebral hemisphere and around the base
of the brain and in the interpeduncular space. There
was congestion of the cerebral veins and pial capillaries.
There was a large encapsulated subdural haemorrhage
over the upper part of the right hemisphere and a
similar one over the left hemisphere, near the superior
longitudinal sinus.

This patient certainly died from the effects of the
overwhelining infection, but the interesting and im-
portant point was the encapsulated blood clot over the
cerebral hemispheres just at the point where the needles
had been penetrating the dura mater overlying the
anterior fontanelle. It seems likely that this patient
was tapped too frequently and possibly unskilfully, and
that the underlying subdural effusion was complicated
by bleeding resulting from trauma to the meninges,
with the formation of an encapsulated haematoma.
There was no herniation of brain nor depression of the
cortex, so it is unlikely that this haematoma was the
cause of death: however, the organisation of the blood
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clot and the formation of membranes is one of the
very things that we are aiming to avoid by removal of
the effusion by tapping. Clearly, improperly performed
subdural aspirations may he as harmful as no aspiration
at all.

Meneghello and Aguilo (1951) and Hankinson and
Amador (1956) report several cases in which it appears
that the meningitis occurred in patients already har-
bouring a subdural haematoma, and from the record
one of Sherwood’s cases may have been similarly
affected.

SIGNS, SYMPTOMS AND ASSOCIATED FINDINGS
ta) Traumatic and Cryptogenic Group

The symptoms and signs of 339 reported cases
are tabulated in Table ITA (including Authors
cases) as follows:-

Table 114

Per cent.
189 cases of convulsions 55
153 cases vomiting 18
1353 cases hyperreflexia 42
133 cases tense fontanelle 38
121 cases fever 36
108 cases irritability 32
91 cases coma, stupor 28
83 cases retinal haemorrhages 26
79 cases large head 24
61 cases paresis 18
54 cases anaemia i 17
32 cases increased W.B.C. 10
26 cases pallor 8
22 cases diarrhoea . 7
22 cases failure to gain weight and mal-
nutrition ... .. .. . .. 7
10 cases open sutures .. ... 3
8 cases feeding problem 3
8 cases impaired vision 3
7 cases prominent scalp veins 3
7 cases eyes turned down 3
3 cases broncho-pneumonia . 1
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The following symptoms and signs in the
author’s 20 cases occurred with the following
frequency :-

Table 1B
Per cent.
15 cases convulsions 75
7 cases hyperreflexia 35
7 cases vomiting 35
7 cases irritability 35
6 cases coma, stupor 30
5 cases tense fontanelle 25
4 cases retarded 20
3 cases paralyses 15
3 cases enlarged head 15
3 cases retinal haemorrhages 15
2 cases open sutures 10
2 cases fever . 10
1 case vitreous haemorrhage S
1 case prominent scalp veins 5

As previous authors have noted, convulsions
are the most [requent symptom and are found
in 55 per cent. of cases. These, however, may
be misconstrued as teething convulsions, febrile
convulsions or idiopathic epilepsy.

A ten-months-old girl (B.A.S.) was admitted
to hospilal semi-comatose. She had been ill for
only one day and had had a convulsion. She
was discharged with the diagnosis of febrile
convulsions and the correct diagnosis was not
established until seizures reappeared and she
developed a hemiplegia.

Vomiting occurred in 48 per cent. of cases.
In four of our seven cases it was projectile and
in the other three varied from a slight dribbling
over the edge of the mouth to more obvious re-
gurgitation.  Although vomiting is a [requent
symptom in this and other intracranial condi-
tions, it is understandable that when it is the
only symptom a diagnosis of gastro-intestinal
disorder is made first.

A two-months-old girl (M.Z.), brought to
hospital with the complaint of dribbling vomit-
ing, was diagnosed as having pylorospasm and
she was discharged. Persistence of regurgitation
required re-admission and subdural taps demon-
strated the presence of a subdural haematoma.

Hyperreflexia is present in 12 per cent. of
cases, which may be bilateral or unilateral.
Fifty-eight patients, or 18 per cent., showed some
paresis pre-operatively as well. Three, or 16
per cent., of our patients had this finding. The
most severe case was that referred to above
(B.A.S.), who, after having severe convulsions,
developed an area of infarction with paralysis
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of the arm. [t is most imporlant that cases such
as these, relatively few though they may be, are
not labelled cerebral palsy without adequate
invesligalion (as happened in one of Marinacei’s
cases), because this diagnosis carries with it the
connolation of incurable disease.

Varying degrees of drowsiness, ranging from
retardation to stupor and coma, are found in
one-third of the patients. Sometimes this symp-
tom may not be noticed by the parents until
quite late, when irreparable damage has been
done (e.g., case report No. 3). In another casc
a child of 74 months (T.F.P.) was admitted in
poor condition with the complaint that he was
sleepy, did not play or grasp things nor lift his
head, and that he had a poor appetite and was
constipated. On physical examination the find-
ings were those of a stuperous child with a high-
pitched cry and hyperactive deep tendon reflexes.
The fontanelles were closed. A subdural tap was
performed through the coronal suture, and on
the right side 20 c.c. of slightly bloody and
xanthochromic fluid obtained. Despite this, his
condition remained poor and he died the nexi
day. Aulopsy was refused.

A tense [ontanelle is a sign that is easily
missed unless a specific examination is made for
it. Nonetheless it was present in 38 per cenl.
of all cases. In other cases it is normal, or may
even be depressed if the child is dehydrated from
vomiting, or collapsed. Eighty-three infants
(26 per cent.) showed retinal haemorrhages and
nine of these, or 3 per cent. of the total, showed
papillocdema or secondary optic atrophy. These
figures almost certainly do not represent a true
proportion, because Statten found haemorrhages
in 17 of 23 cases for which they were examined.
It is likely that this condition has nol been
noliced, either because it has not been looked
for or because of the difficulties involved in
making the examination. However, haemorr-
hages were found in only three of our palients.
despite the fact that a search was made in each.
One of ours showed, in addition, a severe
haemorrhage in both eyes, causing temporary
blindness, which disappeared after the haema-
toma was removed.

Enlargement of the head is found in one case
in four, and in only hall of these is the enlarge-
ment so gross as to be noticed by the parent.
This condition may be diagnosed rather vaguely
as “hydrocephalus,” and without any investiga-
tion a rather gloomy prognosis, without justifica-
tion, given. Not only do a number ol cases
of hvdrocephalus respond to therapy, bul occa-



NoveMBER, 1957

sionally one of these is found to be mimicked
by a chronic subdural haematoma (cf. case re-
port No. 2).

Skull X-rays were performed on all our
patients, but were abnormal in only three of
them—spreading ol the sutures twice and frac-
ture of the occipital bone once. Only one
patient had a pre-operative pneumoencephalo-
gram, and probably the only use for this test in
this condition is in the investigation of cases
with mental retardation and few other symptoms.
[ts routine use in the presence of increased intra-
cranial pressure is contraindicated. Air was
injected into the haematoma on Llhree occasions
{illustration No. 3), but in each case the diagno-
sis had already been established by the subdural
tap and it served only to outline the extent of
the space. One patient M.McS.) was found to
have a fractured clavicle as an incidental finding.

Little help is to be gained from an examina-
tion of the cerebro-spinal fluid. Xanthochromia
is supposed lo be a common finding in this
condition, yet was present in only two of 13
cases in which a lumbar puncture was performed
and was associated with an increase in the pro-
lein content. Both these children had had recent
traumata and il seems likely that the xantho-
chromia was due Lo the escape of blood into the
cerebro-spinal fluid at the time of injury rather
than a diffusion of blood pigment from the
haematoma itself. There was a slight increase
in the white cell count in four cases.

The electroencephalogram has not been found
to be of great value in diagnosis. It was normal
in four cases where a haematoma was present.
In seven others it showed abnormality in the
parieto-temporo-occipital area on one side or the
other, even where bilateral membranes were
present; while in two cases it showed a diffuse
abnormality without localisation. Marinacci et
al., however, found a definite depression of am-
plitude over the region of the haematoma in
seven cases with focal abnormalities also.

The condition may be masked by concurrent
disease, coryza. otilis, tonsillitis, anaemia, pallor
and wasling. Fever is present in 36 per cent.
of cases and the white blood count elevated in
10 per cent., so that where these are the most
obvious symploms it is quite understandable that
the hasic pathology may be missed.

The extremely variegated clinical picture that
may be produced by this disease is illustrated
by the admission diagnoses of the 20 cases in
this series:-
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Subdural haematoma
S.D.H. or hydrocephalus
S.D.H. or cerebral palsy
Pylorospasm

Febrile convulsions
Tetany

Retardation

No diagnosis ... ..

= N W = N O

Matson and Ingraham have emphasised that
the diagnosis was only to be made for certain
by subdural tap. This principle has been fol-
lowed in every one of our cases in which the
diagnosis was suspected and in which it was
practicable to perform the test. Of our 20
lraumatic cases, 17 had a subdural tap and this
was diagnostic in 15 of them, in that fluid was
obtained; the remaining two were doubtful.
Because it was felt on other grounds that a
haematoma might be present, despite the doubt-
ful tap, bilateral trephine holes were placed in
these palients, with positive results. In three
other patients the diagnosis was established by
trephine on the basis of clinical evidence and
in the presence of closed suture lines. This
suggests, since the diagnostic taps were done by
a variety of medical men, that in most hands
this test is only correct in 88 per cent. of cases,
and it should he emphasised that where there
are strong enough grounds for believing that a
haematoma is present, even when the subdural
tap is negative, exploratory trephine seems jus-
tified. It is usually in the recent case in which
gross clots clog the needle that difficulty is
encounlered with the interpretation of the results.
Ormiston (1956) had a similar unsatisfactory
experience.

Subdural tap is a procedure that is approached
with considerable timidity by a great many
physicians, who are unaware of the simplicity
of its performance. Although the technique is
easily mastered, it is not, however, a procedure
that should be undertaken without adequate
preparation.

In the first place, a needle is being introduced
into a space whose reaction to foreign material
is known to differ from the rest of the body,
and therefore great concern must be exercised
lo ensure that no infection occurs.

Secondly, ill-judged and unskilled efforts to
obtain fluid may result in some cortical damage,
il not actually in the production of a subdural
haemorrhage itself.

Because the haematoma usually lies in the
fronto-parieto-temporal regions, the puncture
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should be performed through the lateral angle
of the anterior fontanelle or the coronal suture.
Only on rare occasions, if the haematoma is sus-
pected of being elsewhere, should the location
differ. With the skin well shaved and using full
aseplic lechnique, a small lumbar puncture needle
should be inserted al the laleral angle of the
fontanelle in an inferolaleral direction. The re-
sistance of the dura mater will he felt at a depth
of two to three millimetres, and as soon as this
is penetrated the stillete should be removed.
Aspiration with a syringe should not he prac-
tised and fluid should he allowed to drip slowly
into a sterile container (illustration 6).

Somelimes, on lapping the subdural space, a
quantily of clear Hluid is obtained. This fluid
may come [rom the subdural space or it may
come from the subarachnoid space which has
been accidentally opened. It is very unusual
lo be able 1o get more than about 1 c.c. of
fluid from the subarachnoid space of a child
without waiting a long time unless there is gross
cerebral agenesis, so that if more than that
amount is obtained it must be assumed to be
coming [rom the subdural space.

The fluid should be immediately examined for
cells and protein. A small quantity should be
withdrawn for cell count and the rest should
be centrifuged and the protein in the supernatant
fluid estimated. 'This can then be compared with
that of the cerebro-spinal fluid obtained in the
lumbar region if there is cause for doubt as lo
ils origin. Protein values as high as 11 gm. per
cent. were reporled by Merrit and Munro
(1936) in adults. The highest value noted by
us was 5.7 gm. per cent. (J.M.).

(b) Post-Meningitic Group

The signs and symptoms and associaled find-
ings of 115 cases in which a subdural haematoma
or effusion complicated meningitis are recorded:

Table 111

Per cent.
69 cases irritability 61
58 cases persistent fever 53
34 cases convulsions .. . 35
31 cases listlessness proceeding to coma 26
27 cases focal signs g 23
p 5 v
Illustrations 6a and 6b.—A subdural puncture. The needle BN voml.tmg 19
enters at the lateral angle of the fontanelle 19 cases bulging fontanelle 15
in a downward and lateral direction, After 14 cases increased head size 3 13
two or three millimetres the dura is pierced 5 cases dehydration 5
and the stillette withdrawn. Any further ,- . -
5 : 5 cases hyperreflexia 4.3
advance except in very large haematomata {
risks traumatising the cortex. (Illustrations 5 cases stiff neck = 4.3
by kindness of Miss Patricia Archer.) 4 cases anorexia = = 34

Page Four Hundred and Fifty-Two



NOVEMBER, 1957

Per cent.

4 cases opisthotonus ... 34
4 cases otitis media ... 2 - 2.7
2 cases chronically increased intracranial

pressure o 3 1.7
2 cases diarrhoea 1.7
2 cases chronic meningitis . 1.7
2 cases blurred discs . N — 1.7

In one of our four cases lhe symptoms were
those of chronically increased intracranial pres-
sure with aphasia after subsidence of the menin-
gitis, while in the others there was a profound
toxaemia, with convulsions in two cases and
increasing fever with attacks of opisthotomus in
the last one.

Failure of the disease lo respond rapidly lo
treatment, shown by continuance ol the fever,
irritability or convulsions in ahout one-third of
the cases, are the most important suggestive
points. McKay, Ingraham and Matson believe
that if the temperature does not subside within
72 hours, or if the symptoms have not made a
substantial improvement hefore that time, the
subdural space should be tapped for the presence
of fluid.

We have felt. however, thal the occurrence of
repeated convulsions is an indication for sub-
dural 1apping, even before the 72 hours have
elapsed and have been gratified to find that
they have heen rapidly relieved by the removal
of fluid when present. On the other hand, if
fluid is not found on the first occasion, but the
child’s condition remains poor, subdural taps
should be repeated as indicated later.

In our cases fluid was found at periods vary-
ing between the third day (first day of admis-
sion) and the forty-seventh day. (In this latter
case, L.B., fluid had clearly been present for
some time, since membranes were present.)

Arnold (1951) has noted that the skin over-
lying the fontanelle may be inflamed, and the
fact that a bulging fontanelle does not cease to
bulge aflter lumbar puncture is very suggestive
of the presence of fluid.

Retinal haemorrhages are nol found in this
group and fundi are usually normal, though
blurring of the discs was found in two cases.

Focal signs, such as paresis, are present in the
same percentage in both aetiologies, and since
they are presumably directly related to pressure
on the cortex, this is to be expected.

TREATMENT

(A) Prophyluctic—The incidence of those
cases associated with birth trauma can and is
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being reduced by increasing standards of obstet-
rics and the maintenance of an adequate vitamin
K intake by the mother.

(B) Therapeutic.—Our general rouline of
treatment is essentially similar to that recom-
mended by Matson and Ingraham (1949) and
has been as follows:—

(1) Larly decompression by repeated sub-
dural tapping, usually on alternate sides, on
alternate days, removing between 10-20 c.c. of
fluid on each occasion. If the fluid rapidly
disappeared (after two or three tappings) and
the child remained well, no further therapy was
given.

(2) If fluid continued to form, and particu-
larly il it became increasingly xanthochromic,
taps would be continued until the child’s condi-
tion became much improved, signs of active
infection subsided and the child became fit for
operation. Bitemporal trephine holes were then
made and the fluid drained. If the child’s
condition were good enough and membranes
were present. craniotomy would be performed
on one side on that occasion, the trephine holes
being so placed that they could easily be con-
verled into a small temporo-parietal flap. In
the infectious cases great care must be exercised
to ensure that the inflammatory process has
settled down and that all cultures have been
sterile for some time, as infection of the bone
flap or re-accumulation of fluid is likely to occur.
If indicated, craniotomy on the other side would
be performed one or two weeks later.

TrauMATIC AND CRYPTOGENIC GROUP

Two patients were treated by subdural tap
only. One was a 2l-day-old hypertonic infant
(E.H.), in whom initial taps produced 2 c.c.
of fluid on the right side and } c.c. from the
left side. Subsequent taps produced less fluid
and, improving, he was discharged for observa-
tion and continued to do well. The second
patient (T.F.P.) was admitted as an acute prob-
lem and did not do well, despite subdural
tapping. His condition was too poor for surgery.
Therefore only one patient did well on aspira-
tion alone, and he clearly had only a small
haematoma.

In seven cases operation had to be undertaken
before conditions were judged optimum. Two
of these were neonatal. Fluid did not drain well
by subdural tap, largely owing to blood clots,
and, the patients’ condition deteriorating, surgi-
cal intervention was undertaken. In another
(R.L.), surgery had been undertaken as an
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emergency procedure, after subdural taps had
been doubtful, on an infant in very poor condi-
tion who did not survive. The last case (R.G.-
case report No. 2) had a very large chronic
haematoma, which it was felt inadvisable Lo
drain repealedly bhecause of the great protein
and electrolyte loss involved. After diagnosis
had heen established by subdural tap, the mem-
branes were removed through enlarged trephine
holes. Despite the sub-optimal conditions, all
these patients except one did well.

One palient was treated by aspiration and
trephine only al the optimum time (K.R.). No
membranes were present and she made an ex-
cellent recovery.

[Nustration 7.—Wound immediately after removal of
the stitches to show position.

Seven patients had repealed subdural taps and
subsequently underwent craniotomy with re-
moval of membranes. Two cases required uni-
lateral craniolomy only; the rest required
bilateral craniotomy.

In three patients the condition was diagnosed
by bilateral trephine. In two, trephine alone
was salisfactory; while in the other, bilateral
craniotomy, with removal of the membranes, was
necessary. These three patients did well.
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A total of 11 unilateral or bilateral trephine
operations and 18 craniotomies were performed
on 18 patients. Seven patients had bilateral and
four had unilateral craniotomies. (One patient
(R.L.) died in the immediate post-operative
period. This gives an operalive mortality of
one death in 29 operations (3.4 per cent.) and
a surgical case mortality of one case in 18 (5.5
per cent.). Of 20 cases, however, two died-—
an over-all case mortality of 10 per cent.

Of the 18 patients who survived, treatment was
complicated in only one of them (A.J.), who
developed a small area of necrosis of the scalp,
necessitating a small plastic procedure.

Post-operatively, pyrexia was [requent, and
every effort was made to keep the temperaltures
of such patients below 101.5° . by the use of
cold sponges, oxygen tents and, if necessary, ice
water enemas. In no case did severe hyper-
thermia occur. No operation was commenced
without a satisfactory intravenous infusion run-
ning, and this was maintained post-operatively
until the haemoglobin had been checked and the
infant was found to be taking fluids satisfac-
torily. In everyv case the infant had responded
satisfactorily by the day following operation and
was taking fluids by the second post-operative
day (illustration 7).

MENINGITIC GROUP

Attention was directed in the first instance to
the control of the infection, and for this purpose
penicillin, gantrisin and chloromycetin were
used. Intrathecal pancreatic dornase was used
in two cases in an eflort to cut down the organi-
sation of fibrin. Subdural taps were performed
on three patients. After the presence of fluid
had heen established the patients were tapped
[requently, as before, 1o keep the intracranial
pressure as low as possible and relieve the com-
pressive effects of the fluid.

These were continued until either the produc-
tion of Huid ceased or the patient’s general
condition was considered adequate to allow
drainage by trephine and examination of the
subdural space for the presence of membranes.
If membranes were present, they were removed
by craniotomy.

In one case (C.P.), instead of tapping the
space repeatedly, a small polyethylene catheter
was inserled into the subdural space through a
spinal needle and connected Lo a drainage bottle.
Drainage was not very good because of the
tendency for the tube to curl up, and movements
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of the child made it difficult to keep the whole
apparatus sterile. However, it seems a worth
while method if it will drain properly and saves
the repeated traumata to the dura mater of
subdural tapping (see case report No. 6).

The fourth case has already been described
(case report No. 5).

Three unilateral or bilateral trephine opera-
tions, five craniotomies and one bone flap re-
moved were performed on four patients. There
was one death.

ForLow-ur StTuUDIES

Traumatic Group.—Of the 18 patients who
were discharged from hospital, follow-up is com-
plete to August, 1955, on all of them. The
longest period is five years and ten months
(JM.) and the shortest three months (M.L.).
One patient has since died of an unrelated cause
(F.C.—pneumonia) and has been excluded from
the series. He had, however, been well up to
that time, with fewer seizures, but had been
slightly retarded. Thus 17 are now available
for study.

Thirteen have been classed as normal child-
ren. Four have some residual disability— threc
of them are mentally retarded (though two arc
greatly improved compared to their pre-operative
state) and one has a hemiplegia, but is a bright
child in all other respects. Therefore, of those
17 still living, 13 or 76 per cent. are normal.
two or 12 per cent. are improved though still
backward, and two or 12 per cent. have a re-
sidual neurological disability. This series of
cases is compared with four other series similarly

treated (Table 1V).
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Matson and Ingraham (1919) reported the
largest series. They have had no hospital deaths
since 19144 and have had only six deaths in 169
cases (mortality 2.9 per cent.). Five children
died after discharge from hospital {from causes
unrelated to their disease. Seven had residual
seizures, two were blind, two hemiplegic and
two had facial weakness. They believe that over
70 per cent. are developing normally.

Statten (1918) presented an interesting and
comparative series of cases, with one group
trealed prior to 1915 by haphazard and radical
methods and one group treated subsequent to
that date by the principles laid down by Matson
and Ingraham. Of 13 cases treated in the first
group, only three were known to be living and
eight were dead—a morlality of 61 per cent.
Of the group treated after 1945, ten were normal,
three were retarded and two were dead. Two
died belore their condition could be adequately
improved for surgery.

Good results speak for themselves. [1 is, how-
ever, ol great importance to analyse the poor
results and to determine the factors responsible.
In our series two patients died; the first (R.L.)
was an infant of three months and had been ill
for only [our days prior to admission. Subdural
taps were nol performed for two days and, when
they were inconclusive, were not repeated for a
further two days, by which time the fontanelle
was very tense, she had developed spasticity of
the upper arm and was almost moribund. Bi-
lateral haematomata were drained through
trephine holes as an emergency procedure, but
the child died the next day. Autopsy was
refused. It is possible Lhis child might have

TABLE 1V

Comparison of Five Series of Treated Subdural Haematomata in Infancy.

(Non-Meningitic Cases)

Deaths Un- Number of
Hospital and related to Number Number of Children with
Series No. of Cases| Disease Condition | Living and | Normal Some Mental
Mortality and Post- | Followed Children | or Physical
| Discharge Defect
|
The author’s : 20 2 (10%) 1 17 13 (76% ) 14 (249)
Gutkelch 18 [ 3 (16.6%) 15 11 (73%) 4 (27%)
| |
Stattens L2 WE__ i 15 2 (13%) 13 10 (79%) 3 (21%)
{
Matson and Ingraham| 169 6 (29%) 5 158 Over 70% Under 30%
Kinley, Riley and Beck| 22 1 (4.4%) = 18 13 (12%) | 5 (28%)
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been saved by more energetic trealment following
the first subdural tap and serves to demonstrate
the fact that there is little time lo lose hefore
decompression is commenced in the acule case.
The second fatalily in our series was also seen
as an emergency problem at the age of seven
months (T.F.P.). Subdural tap was not per-
formed for seven days after admission, when
the patient’s condilion was very poor. He died
before surgery could bhe undertaken. It is im-
possible to escape the conclusion thal had there
been a greater awareness of the condition and
treatment instituted sooner, the result might
have been more satisfactory.

Four children have some residual disability.
M.O’N. is mentally retarded and has poor
vision. He had been vomiting since being taken
home {from hospital at birth and had recenlly
had seizures and drowsiness. On the day of
admission to hospital subdural taps were found
to be positive bilaterally, but he did not drain
well and intervention was forced after two days
by his deterioration. Afler drainage of the right
side a subdural tap on the left side was found
to be negative and he was sent home.

Six weeks later re-admission was necessary
for seizures and poor vision. Membranes were
removed [rom the left side by craniolomy. It
is possible that this visual defect. il not the
mental retardation, might have heen avoided by
placing a left-sided trephine hole at the time of
his first operation, instead of relying on a sub-
dural tap. Although only six weeks elapsed
between his first and second admission, this has
been long enough for the development of per-
manent damage. The conservative Lreatment ol
the left side involved an accepted risk which,
justified in the case of E.H., caused sequelae in
this case.

Two other cases are mentally retarded. How-
ever, they are improved over their pre-operative
condition, and it must be borne in mind that
“one cannot make a silken purse out of a sow’s
ear,” so that these cases must be classed as
improved rather than failures of treatment.

B.A.S. has a residual hemiplegia. The con-
sequences of her misdiagnosis have already been
discussed.

MEenNinciTic CASES

Three cases are alive and well in periods
varying from three months to three years and
three months. One patient has a residual dis-
ability (L.B.), in that the bone flap required
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removal after a second craniolomy. He awails
a plastic procedure at a later date. These cases
cannot be compared with any other series except
in so far as they form part of a group of cases
of acule meningitis, and the results can only be
properly assessed within the framework of such
a group. Nevertheless a case such as L.B.,
where a residual aphasia only disappeared after
membrane removal (there was no improvement
between the time the fluid was drained off and
the membrane removed) can only serve to im-
prove the figures of any series of which they
form a part.

The one case that died has been previously
discussed.

DiscussioN—TuHE PROBLEMS OF SUBDURAL
HaraaTtona

Numerous problems remain unsolved in this
rather peculiar lesion.

Whereas the aetiology in a number of cases
is clear cul, either trauma or meningitis being
the provoking factor, a large number of cases
have no known aetiology, although hypopro-
thrombinaemia may be an important factor in
many of them. Symptomatically, most of the
latter cases resemble either the acule or the
chronic condition, while somelimes the subdural
fluid has a very low prolein value and sometimes
high values with thick membranes. In infants
there is clearly some other factor rendering the
infant skull liable to the production of the lesion,
over and above the direct effects of trauma or
infection.

During the course of the last century the
origin of the membrane which appeared in
adults and was then called pachymeningitis
haemorrhagica interna, caused much discussion.
Sperling and Wiglesworth believed that bleeding
occurred first and was followed hy organisation
of the clot and production of the membranes,
while  Virchow believed that the bleeding
occurred after membrane formation. Nowadays
we know that an identical membrane may be
formed, ecither by the organisation of a blood
clot or ol an inflammatory exudale. The only
difference between them is the greater tendency
towards duro-arachnoidal adhesion in the in-
flammatory group.

It is by no means clear, at the present moment,
what is the difference hetween the subdural
space and other tissue spaces in relalion to the
absorption of blood. In the majority of cases
of extravasation elsewhere, even into the pleural
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cavities, it is rare lo find organisation ol any
but the biggest haematomata, and nowhere do
we observe the steady increase in size seen so
regularly in the subdural haematomata.

Whereas the theory of osmotic allraction
appears lo provide a satisfactory explanation for
the increase in size of the traumatic group, il
can scarcely be the only factor in the inflamma-
tory variely. Gitlin’s and Crosby and Bauer’s
observations on subdural fluids tend to suggest
that both types of subdural fluid (traumatic and
inflammatory) have an exudative element and
the very close histological resemblance of the
membrane produced in both groups imply thal
the mere presence ol blood within the subdural
space is irrilaling and sets up an inflammatory
reaction with outpouring of fluid and invasion
of the clot or exudate by phagocytic cells. In-
deed, it is only on the basis of the perpetuatlion
of the inflammatory reaction thal one can account
for the occasional persistence in the production
of fluid, even after complete surgical drainage
of the space, and somelimes even after the com-
plete removal of the membranes.

In one of our traumatic cases (A.R.) aspira-
tion was necessary several times after an
operation [or removal ol membranes which had
been left quite dry, to evacuate accumulating
fluid which bulged the skin over the trephine
holes around the bone flap. It seems that the
old and rather mechanical theory of osmotic
pressurc must be considered outmoded, and
whereas this undoubtedly plays a large part in
the process, we have now Lo think of it as a
combination of osmolic pressure and inflamma-
tory reaction logether.

Convulsions are not a common symplom in
subdural haematoma in adults, yet they occur
as a presenting symptom in over 50 per cenl.
of cases in the mixed and in 35 per cenl. of the
meningitic group. Presumably that is due lo
increased irritability of the infant cortex com-
pared to that of the adult, since removal of the
fluid by tapping frequently results in a remark-
able amelioration of the patient’s condition. In
the majority of our cases suffering from seizures
a left-sided seizurec was relaled to a right-sided
clot, and vice versa, while bilateral or generalised
convulsions were usually found when bilaleral
lesions were presenl. There are many cases of
convulsions occurring soon after birth, many of
which are not amenable to treatment; nonethe-
less the possibility of this eminently curable
lesion being the basic cause should always be
borne in mind and the proper diagnostic mea-
sures laken to exclude it.
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Persistent fever was found in 53 per cent. of
the post-meningitic cases and 35 per cent. of
the traumatic cases. This tends to support the
thesis that even though the primary bleeding
may be caused by lrauma in certain cases, the
subsequent reaction of the meninges is inflam-
matory in both cases, with fever following
thereon and producing a similar pathological
picture.

Much discussion has developed around the
significance of the subdural membrane and the
necessity for its removal. Few surgeons feel
that the membranes are of any significance in
the adult unless they are so thick that the
subdural space does not collapse when the fluid
is removed; bul in the infant, on the other hand,
many feel thal their removal, especially of the
inner membrane, is essential if brain damage
is not to occur. It is held that the membrane
does nol grow at the same rate as the skull and
brain itsell and stretches across the vault of the
skull like the string of a bow, compressing the
underlying brain. Sherwood’s and Naflziger
and Brown’s series, which did not do particu-
larly well on drainage alone, and the good
results obtained by craniotomy also, have led us
lo agree that in the majority of cases removal
of the membranes should be carried out when-
ever Lhey are present. On the other hand,
Everley Jones (1952) has presented a series
following meningitis in which craniotomy was
not carried out on any patients, and states that
all are doing well. Under these circumstances
one has to agree that the question as to which
patients should be subjected lo radical surgery
and which should not is as yel subjudice. From
our own experience we have [elt that when
membranes are present, better results are ob-
tained when they are removed than when, if
of any thickness, they have been left in situ.

On the other hand, there can be no question
regarding the advisability of removing fluid when
it is present, cven though in a number of the
meningitic cases it may be reabsorbed as the
inflammation subsides. The presence of Huid
causes pressure on the brain, and the remarkahle
alleviation in symptoms obtained on tapping the
subdural space bears ample testimony to the
value of the procedure. In addition, removal
of the fluid removes some cells and fibrin, all
of which are likely to contribute towards the
presence and thickness of the membranes.
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Appendix A SUMMARY OI' CASES

. Birth and Neonatal History of Present

Initial ‘ Age and Sex Eistory | liness Sym ptoms and Signs
i ‘ Pata il froml Lefti-.sided convulsion;
P.D 6 days. | Spontaneous normal de'th_th until day of admis.| Yomiting. Head 36 em.
= Female. livery; 2 hr. labour. £y Wide &uture. Rt. pupil
BI01Y larger than It.
\ | | B Pl ReTlaar . Mizce s fo: [(fygnoy‘ed since birth: Cyanosis. Bruise over
M. McS. Female o artificial respiration anc | right eye. Hyperrefexia.
: > Sieos: ‘ oxygen suppliced. | Dehydration.
| Patient hit head one week ‘
P oriie IInjury to nerves of arm | prior to admission and | Lelt - sided convulsions.
C.B. e ' during delivery; bruised | again three days p.t.a.| Projectile vomiting.
: by forceps. Vomiting and convulsion: Hyperreflexia.
| ‘ after second blow. |
. ) | Vomiting since soon afte) | R
E.H. 1 i; days. | Normal. { birth.  Irritable at al ‘Vo{mtl.nsg. Hypertomut.y.
[ Male. Do g e . | Irritability. Hyperreflexia.
' I times. ypertonic. |
| e i e = e L | _ | Convulsions.  Drowsiness.
RI 3 months, T lwees il Well until  four days | Fever. Fontanelle normal.
‘ Female. y. e | prior to admission. | Skull flattened posterior-
| ourse. | ly. Nasal congestion.
| . b e :
| ! ,‘Sleepy. Does not play,
| 1 | grasp things, lift head.
Membranes ruptured onc| Has always been slecpy. ‘ ?3 SunooK Sll('kf:r am{wl)jb
Lo 7 months. week prior to delivery. | Never ate much. Neve. 2 vp}(:ord a].)pe:tlte. ! T
LFP Male. lLabour lasted one hour. |lifted head. Did A | paseXai ang
Post-natal course normal. grasp objects  hyperactive, High-pitched
I i S L : lery. Head 42 ¢m. Fon-
| tanelles closed. Hyper-
| | reflexia,
M B = 4
! | Screaming. Vomiting. Ir-
ritable. Semi-comatose.
[ Hit  head ne week | Convulsions.  Fontanelle
3 months. Forceps, but perfectly i e e o d | | full. Fixed pupils; eyes
S.L. ’ Female. normal after. - af,:,am f1LECgtays )e-\ to right. Hyperreflexia.
ore admission. Haemorth i ot
| Haemorrhages in fundi
and vitreous. Left ankle
‘ clonus.
| " Convulsions 2} weeks ago
Well  until 2! weeks ‘:::lllng‘ll: dz;f!erf h:ldmr:‘lf”.r
5% months J jit-aaiw hen  spanked. sion lrrilahlg . };lill('irl:'
M.ALR. : Normal. Went limp and then spas-|; - y Bk
Female. A Tl | s fontanelle. Internal stra-
tic. Hospitalised ; no | |- mus Oy i
diagnosis. VIsmus. titis . Mmedia.
' Right _patellar jerk ab-
| | sent. Brudzinski positive.
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Subdural Tap

ST oy Treatment
| Patient’s condition  he-
Subdural tap: Right 8 c.c.| came very poor despite
Left dry. Spinal tap: | subdural taps. Head en-
Xanthochromic, 51 mg.|larged to 37.5 cms.

Surgery forced because of
poor state.

protein per cent.

First subdural tap nega-

ive il Wos oy litive Patients condition be-

left’ A eio Rwh[: £ (| came very poor so that

S:pinal lz;[; Drdltin: 426‘lreph|nallon .])e('ame es-
‘ sential.

mg. per cent.

None. Bilateral trephine.
‘N fl d I d f
X i | No fluid obtained after
Sllhd"{f‘}[ t*ap. R'ghl. '7\ two subdural taps. Child
c.C [ Uple ) U ’discharged for observa-
tap not done. ‘

lion

Subdural tap: Left 2‘ c.c. ‘Sul)dural taps were un-

clear fluid. Protein 9 satisfactory and the
mg. per cent. Spinal|child’s condition became
tap: 10 whe, 1,000 rbe|precarious. Bilateral
Pandy. pos. trephination was forced.
y. I
Patients condition  be-
Subdural tap: Right 20 rfm}e rapxd].y pagsenand
c.c. xanthochromic fluid.| W35 mot G e itpith,
Spina.ﬂ fap EGkin, 3016 dural tap. He went down
i ok . hl“ and died 7 days after
g 1 3 | admission. Right  side
only contained fluid.
|

‘ - -
| Patients  condition not
, . | adequately improved by |
Pos. bilaterally. |suhdural taps. Trephine

l essential.

Subdural taps positive hi-

laterally. Spinal  tap:| Improved on subdural |

elevated pressure, protein|tapping. lLater had crani-
227 mg. per cent., whc| otomy.

| Follow-up and

Operative Findings Progress

| [ Result
| s
‘ 34 years post-op.
Right enlarged trephine.| Very good after One seizure during
drainage estabh- .
| Numerous clots. No mem- lished. febrile attack,

branes. otherwise normal.

J[ Left trephine. Numerous
| clots, No membranes.
| Right side later negative.

Very good after | 31
drainage estab-
lished.

years post-op.

' Normal child.

|Bilaleral trephine. Clots

Very good after years and 1
|on right side. No mem-|drainage estab-  month post-op.
branes. Left normal. lished. Normal child.
| - e
| Very good after |33 years post-op.

No aperation.

1
|
.
|
|

2 1aps. Normal child.
H H o J 1
hlatera] e o g | Died 1 day Dead
) after surgery. :
membranes.
Died 1 day
after establish-
No operation. ment of diag- Dead.
nosis and drain-
age. ]
|
| |' -
| |
Bilateral. Blood clots. No| Very good after| Three months later

| membranes. | drainage. normal.

| \

Membranes with bilateral
haemangiomata of the

el

|

|

| Very rood after|3% ycars post-op.
| cerebral hemispheres.

esta blishment | Well, but has in-
of drainage. | ternal strabismus.
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SUBDURAL HAEMATOMA IN INFANCY

SUMMARY OF

THE CENTRAL AFRICAN
JourNaL or Mebicing

CASES

Initial Age und Sex
|
L 9 months.
K.R. Female.
i
|
10 months.
BAS. Female.
|
s 6 months.
Y.G. l Female.
M. O’N. | 8 weeks.
| Male.
|
I 6 months,
J.M. Male.
12 months.
AR. Male.
g 5 months.
K.G. Male.
2% years.
J.F. Male.

Birth und Neonatal
History

Labour induced because
of full term. Forceps
and scars therefrom.
Neonatal course normal.

Normal delivery. Post-
natal condition normal.

Premature Dbirth,

(aesarian section. B. wt.
8 1b. 9 oz. Irritable
since taken home.

Normal delivery twin. B.
wt. 4 1h. 12 oz

Normal Dbirth.

Delivery three weeks be-

fore term. Normal.

Difficulty in eating since
birth.

seven months,
Labour induced and

Born at

lasted 13 hrs. Difficulty
in breathing; 24 hrs. ’

History of Present
Iliness

Patient was well until
10 a.m. on day of illness,
when she had a spasm

lasting 3-5 mins.  She
became cyanotic and
pale. Had three more

attacks that day.

Had a convuision follow-
ing fever on day of first
admission.  Dieg-febrile
convulsions. Re-admitted
later with hemiplegia,

Enlarging head and re-
tinal haemorrhages seen
at three weeks.

Patient  cried continu-
ously since coming home.
Was very irritable and
fretful, and one day he
had a seizure; head and
eyes turned to the right.

Spat up food from time
of going home. Had a
convulsion one week
p.t.a. Vomits 15 minutes
after feeding; projectile.

Fell

two  weeks
Unconsciousness.

p.t.a.

Occasional difficulty in
eating since birth. Vomit-
ing projectile; two
months. Had a

sion one month ago.

Retarded development.
Talked 1} years. Walked
23 months.

convul- |

Symptoms and Signs

Lethargy.
Fundi

Convulsions.
Soft fontanelle.
normal.

Convulsion.  Hemiplegia
(second adm.). Pupils
constricted and not react-
ing. Semi - comatose.
Twitching right lower
limb. Hemiparetic.

Vomiting. Convulsions.
ILarge  head.  Retinal
haemorrhages. Hyperre-
flexia. Open fontanelle.
Does not sit up.

Continuous crying. Seiz-
ures. Drowsy hyperre-
flexia. Fontanelle not

bulging. Mild U.R.IL.

Seizures. Vomiting. Fail-
ure to gain weight;
larger head than twin.
Irritable,  Visible scalp
veins. Multiple retinal
haemorrhages. Ant. font.
3 fingers, soft.

Vomiting, Lethargy. An-

orexia. Irritability. Con-

vulsions. lLeft internal

strabismus. Retinal haem-

orrhage. Head increased
in size.

Projectile vomiting. Sits
with support only. Difli-
culty in cating. Convul-
sions. Enlarged head. An-
terior  fontanelle and
sutures open and bulging.
Fundi normal. Mentally
retarded.
Retarded development in
walking and talking.
Makes noises but no
words. Small head. No
abnormal neurological
findings.
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Subdural Tap
Spinal Tap

Subdural taps positive bi-

laterally. Protein 141

mg. per cent.  Spinal

tap: protein 18.5 mg.
per cent.

Treatment

Patient improved on sub-
dural tapping alone. Bi-
lateral trephine holes per-
formed to allow drainage
and establish the pre-
sence of membranes.

Subdural tap not done.
Spinal tap: LP. 290 cm.
of fluid. Protein 185

mg. per cent,

Positive Dbilaterally.

Subdural tap positive bi-

laterally.  Protein 900
mg. per cent. No spinal
tap.

Subdural tap bloody on

right with xanthochromic.

Negative on left. No
spinal tap.

Positive bilaterally.

Subdural tap positive bi-

laterally.  Protein 2.98

em. per cent. Spinal tap
not donc.

No subdural tap.

cent.

|

| Patient’s  condition
manded immediate treat-
ment. Left-sided trephine
holes inserted. Right-
sided trephine holes made
subsequently, negative.

de-

|
Repeated subdural taps,

| followed by bilateral
‘ craniotomy.
Had several subdural

taps but did not improve,
in fact convulsions be-
came worse and drowsi-
ness more marked. Crani-
otomy forced because of
! degeneration.

Repeated subdural taps
until dry. Craniotomy for
removal of membranes.
| Left  side dry. Right
always prolific.

bilateral
fluid
Lelt craniotomy
removal of thin
membranes.

by trephine
when
lated.
with

Bilateral craniotomy (en-
larged trephine holes)
after diagnosis established.

After diagnosis was sus-

Spinal | pected on PEG, bilateral
tap: Protein 14 mgm. per | trephine holes made for| Bilateral thin membranes.
WBC 23/cu.mmc. | confirmation, followed by

craniotomy.

re-accumu- |

Operative Findings

I (

!Sul)dural taps followed |

| Very good after
| Membranes on left side.| membrane re-
‘ moval.

Rilateral thick membranes. :
| craniotomy,

: |
| |

I Did well after
craniotomy.

Progress ‘

-

20 c.c. of fluid on right,! Very good after
none on left. No mem-|establishment|
branes. of drainage.
|
Bloody fluid with necro- l(’?‘l)fd_ha“e: esi
sis of temporal and fron-|'3"1S merh 0
tal lobes. draigaze. ‘pgmi-
plegia persisted.
i |
Bilateral membranes. Very good.
|
Right  {fronto - temporal
flap-luid subdural. Hae-
matoma drained. No mem-| Fair after sec-|
branes. Left side done 1%{ond admission.
months later, demonstrat-
ing membranes.
- —
!
] ~
|Right craniotomy, 'l‘hick’((]'o.od a.[tir
membranes rainage estab-
\ ’ lished.

Follow-up and
Result

31

years post-op.
Normal child.

41 years post-op.

Well. Residual

hemiplegia improv-
ing.

Three
post-op.
ch

months
Normal
ild

3% years
Retarded.

vision,

post-op.
Poor

5§ years post-op.
Normal child.

Eight months later
normal,

Much  brighter

Very good after | child one year ten

months later.
Slightly retarded.

Much brighter

child than pre-op.

one year eight
months later.
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SUBDURAL HAEMATOMA IN INFANCY

I'ne CENTRAL ArmicaN
JourNaL oF MebicINE

SUMMARY OF CASES

A ¢ )
Initial Age and Sex Birth ;’;}fto]y;(mmal Hl.stor;'ll(,)l/eslsresent Symptoms and Signs
0 . Vomited after each feed- e
vz 2 monss, | BT, foree delveny, 1n 7 215G S Vomuing Fopanale de
e Female. 0 yﬁ’e - %r Ib 1iele% aYS: | vets attacks of clenching | P " head y
o e i 0z her fists and shaking. :
Convulsions two weeks
[ ) . |pta. which lasted 1%, . . i
. 3 months, ' Breech presentation; minutes and  recurred (,on.\ul:«lo‘ns. Hypenre
F.C. abour 4} hrs. Neonatal | ¢ 3 . | Hexia. Fontanelles soft.
Male. = d five minutes later. Hospi- % Rlind
ourseNsood: talised elsewhere; no : ’
diagnosis.
_ - ‘ _ I— - ~
! | Was well until two days| t(;(r)lr:’:iu];rlnm}::.f! }jiflid /{I:::
Normal spontaneous de- p-ta, when he ha(.i aIant open P.upil.e. é\‘s‘y:
3 months, M= generalised  convulsion; 2 N T
D.G. livery; labour 2 hrs. Neo- | ®% ; metrical, left/right ankle
Male. . with eyes rolling up and 2 :
natal period normal. 15 i clonus during convulsion.
extremities trembling, re- . :
icurrin 3h ¢ cyanosis. | Developed ~left  Hemi-
| g g y ; plegia.
N wo s Y | _ ‘ bl - —
‘ Vomiting. Failure to do
9 months e e Very little gain in weighl; well. Fever. Acute and
AlJ. 5 - s Dpreg Y3 |since birth.  Frequent | chronically ill. Tense
Female. 24 hrs, labour. )| | . A
vomiting, | fontanelle. Kernig posi-
tive. Ears injected.
Appendix B
Initi ‘ . ‘ . - ) d Indications for
nitial | Age and Sex History Signs and Organisms Subdural Tap
- SR » -
‘ |Trritable. Sl neck.
Cough three days. Fever | Bulging fontanelle. Hy-
d Iy' bili gH i Semi
. two ays. rritability. | perrefiexia. emi-coma- | L ]
E.P. gl:;:nlh" Vomiting. Paresis  of | tose. Right hemiparesis."l¥l"]"]’l".1g forhlant‘:“e. ‘(_,on-
: i right side.  Convulsion | Bilateral Babinski. Or-| ‘iston- emiparesis.
one day. lganism, B.  haemolytic
|
strep.
[ Acutely ill. Lethargi(‘.l
- o . ... |Cough  and dullness | .
~ | . .| Loug . § .
C.P. alarlrllgnlh.. \Rhmms. bhtietver. Irrita Right base. Stiff neck. lncrease(:h {:;ﬁl; Opis
: : Y Grunting respiration. Or- 0 ’
‘ ganism, H. influenzae. |
2 months Runny nose. Temp. ele- Full fontanelle. Or, an-'“ll]uin" fontanelle. Con-
R.p. Mal - [ vated three days. - TH el e S
Male. T ism, pneumococci. ‘ vulsions.
| | | |
. . .
31 years | Fever three days. Con-|Comatose. Spastic facial
I..B. [ \falye ’ | vulsions three days. |reactions. Organism un- None performed.
. : known, ‘

| Lethargic. ‘
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|
Subdural Tap | Operative Findings ‘

Progress |

Follow-up and

Spinal Tap Treatment Result
Subdural taps positive bi- | Bilateral subdural drain- Bilateral membranes. One year six
laterally.  Spinal tap|age by tapping until con-| Large sylvian vessels on|Did well after| months  post - ap.
bloody. Proteins 817 dition satisfactory  for |left side. Right side, outer‘ craniotomy. |Very active; acts

mgm. craniotomy, membrane only seen. |like normal child.
Bilateral subdural taps &
performed but were in-
sufficient and trephine Afterssremoval Died after dis
. . | operation forced hy charge from pneu-
Subual s o b LY oo embranes |, b i L
y- sp P-| Discharged bhut re-admit- e el from follow-up.
ted and after subdural } p ; Dead.
| tap positive on left side, l
| craniotomy performed.
_ S. R | n_x r
Had subdural taps, but '

f . ... |these were inadequate |
lsalilc:;ialll'idl ll)arg:eipnos(;énr:"l::l- and bilateral trephine Thin membranes on lefl‘ Did well after | Two years post-op.

Y- . =" | holes were made bhecause g 1 | craniotomy. Good. Normal
per cent. Spinal tap fi - . d side. | hild

g e of increasing seizures an child.

' paresis. Later had left |
craniotomy. | I
a4 L Sl i el N h = pnl . SR

by . | Repeated - subdural _taps Bilateral membranes Art- |Normal child one
Subdural tap positive bi-|to reduce pressure. Right| . <" : " 1Good after, : hs
laterally land left craniotomy 1o ET'OYEMOUS angioma over| craniotomy ySanEsey n, months

: | y right side. : later.

remove memhranes.

Mexivcitic Grour
1
Day of 1Ul- |Day of Taps| Subdura
ness. Taps 5 . 5 B,
First Fl.fs.t Fluid Treatment Operative Findings
Pe e el ‘ Positive ‘ Culture ‘ |
|
}\ tibiosis. Subdural ] |Meml)ranes bilater-
Third day. | Third day. Negative, | ~Tyipiosts. oubcura 1aPs- | ally; much fibrin or
| Bilateral craniotomy. .
[ left side.
|
‘ |Antihi'osis. Subdural taps.
; Seventeenth . Pancreatic dornase intra-| ‘I'hin membranes
F : h . .
ourth day. | day. Nagative. thecally. Left trephine. right side.
| | Right craniotomy.
_ o — | | I I
| Negative a’ | Antibiosis. Pancreatic
Six davs ‘ Fourteen |[frst. Later| dornase, hlood transfu-|Bilateral fluid righ:
- ys. days. H. para flu| sion, subdural taps and membranes.
B trephine.

’Suhdural haematoma dis-

|
|
|

Progress and Result.

!

Steady improvement after
first subdural tap and
antibiotics. Normal child
‘ three months later.

|

| Improved after hirst posi-
tive tap. Good. Normal
child four months later.

Died four days post-op.

Much inflammatory ma-
terial in basal regions.
Bilateral encapsulated

haematomata beneath an-
terior fontanelle.

. Left | fl inf i
| ’ closed at venticulography | a:d r';:gvedap lef‘(;t;;
— for . 1ln('reased lntra(i Bilateral membranes. disappeared. Doing well
Grania ap}:’:sis:re an | three years post-op.
' | | pnasia. | |
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Chronic Brucella Pyelonephritis
with Calcification

SHORT REVIEW OF THE LITERATURE
AND REPORT OF A CASE

BY

R. M. HONEY, r.r.cs. (Ed.)
Consulting Urologist, General Hospital, Salisbury ;

M. GELFAND, 0.B.E., M.D., F.R.C.P.

Consulting Physician, General Hospital, Salishury;

AND

N. H. MYERS, B.A., M.B., CI1L.B.
Pathologist, Salisbury.

The localisation of brucellosis in the urinary
tract is an infrequently reported condition. The
paucity of recorded cases may be due to the
rarity of the condition or to the fact that the
profession as a whole is not sufficiently aware of
the possibility of urinary tract involvement in
brucellosis.  Having recently investigated a
patient who is suffering from pyelonephritis and
cystitis occurring as a complication of brucello-
sis, we were prompled to publish his case record
with the aim of calling the attention of the
profession 1o the various aspects of this disease
and emphasising its localisation in the genito-
urinary system.

Histortcar, Data

[n 1887 David Bruce was the first to demon-
strate that the Micrococcus melitensis was the
causative organism of Malta fever. He showed
that no less than 50 per cent. of the goats on
the island were infected and that the disease
was transmilled through their milk. He also
recovered the organism from the spleen of per-
sons dying of the disease.

In 1897 Bang—a Danish veterinary surgeon

first isolated the Brucella abortus and demon-
strated its causalive role in contagious abortion
in cattle. In 1917 Alice Evans demonstrated
the similarity between the cultural, morphological
and serological characteristics of Brucella abortus
and Micrococcus melitensis, and grouped them
under the generic term Brucella. The disease
caused by these organisms became known as
brucellosis or undulant fever.

In 1921 Bevan, working in S. Rhodesia, was
the first to show that the organism causing
contagious abortion in caltle was infectious to
man, and he and Orpen demonsiraled a case
from whom Brucella abortus was cultured from
an infected joint.

Tue CENTHAL AFRICAN
JOURNAL ofF MEDICINE

In 1924 Keefer reported the first human in-
fection with Brucella abortus in the United
States.

Many observers have pointed out the dificulty
of diagnosis in this disease and how it mimics
other diseases affecting many organs, such as
the heart, bones and joints, as well as the genital
and urinary systems. Relatively few reports of
urinary involvement by brucellosis appear in the
literature, although brucella orchitis, epididy-
milis and prostatitis have heen described some-
what more frequently.

In 1929 Simpson and Frazier reported three
cases of seminal vesiculitis, prostatitis, epididy-
mitis and orchitis occurring in 63 cases of
undulant fever. In the same year Wainwright
held that 20 per cent. of patients with melitensis
type and 41 per cent. of those with abortus type
developed orchitis.

In 1937 Boyd reported a case of a man who
had suffered a chronic febrile illness for eighteen
years, during which time several agglutination
and other laboratory tests for brucellosis had
been negative. He was known to have prosta-
titis, and after 18 years of ill health Br. abortus
was eventually cultured from his prostalic secre-
tion. [t was eventually also cultured from the
gall hladder and stools.

Clark (1939) siressed that brucellosis was
frequently encountered in the south and south-
west of the United States and that it affected
the urinary tract more often than was suspected.
He reported two cases of brucella prostatitis,
but did not say on which laboratory tests he
based his diagnosis. He claimed complete cure
of the urinary complications by using the appro-
priate treatment for undulant fever, but gave no
details of the treatment used. The main interest
of this paper lies in its references to previous
publications.

In 1938 Buckley reported a case of orchitis
as a complication of brucellosis, the agglutination
litre being 1: 7280.

Reports of cases of pyelonephritis associated
with brucellosis are rare. Strong and Musgrave
in 1900 reported an autopsy on a patient dying
of Malta fever, in which the kidneys showed
haemorrhages.

In 1911 Casaneuve reported a case of Malta
fever in which renal complications expressed in
atlacks of haematuria were present. In the same
year Cantaloupe and Thibauld also reported
haematuria accompanying the disease. In 1934
Sharp pointed out that renal damage occurs and
that brucellosis with renal insufficiency had been
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known to cause death. Shuller in 1937 men-
tioned pain in the region of the kidneys and
bladder and pus in the urine. Hardy said that
cases with initial symptoms of cystitis and pyelo-
nephritis thought to be tuberculous had been
diagnosed as undulant fever through isolation
of the organism from the urine and positive
agglutination tests.

In 1950 Greene and Albers and again in 1952
Greene, Weed and Albers described two cases of
chronic pyelonephritis due to Brucella. The first
patient had been suffering from known brucello-
sis for four years prior to the onsel of urinary
symptoms of increased frequency of urination
and suprapubic distress. The urine examination
disclosed gross pyuria, and culture on the usual
media was sterile. A plain roentgenogram of the
urinary tract disclosed fine clacific shadows
scattered throughout the renal parenchyma.
Cystoscopy showed diffuse sub-acute cystitis and
pyelograms revealed dilitation and clubbing of
the calyces, with scarring and narrowing of some
of the infundibula to the calyces. The aggluti-
nation of the serum for brucella occurred in a
dilution of 1 in 200. On blood culture micro-
cocci were cultured.  Brucella melitensis was
cultured from the urine and recovered [rom the
spleen of a guinea pig two months after injection.

The second palient was a butcher who ten
years prior lo lhe onset of urinary symploms
had experienced an attack of brucellosis. When
examined he had been suffering from attacks
of urinary frequency, dysuria and haematuria
for two years. Urinary examination revealed
gross pyuria. The results of routine culture of
the urine and culture for M. tuberculosis were
negative. Culture on hormone blood agar plates
under 10 per cent. Co, tension incubated at 37°
C. grew Br. suis. The agglutination reaction for
brucella was positive in a dilution of 1,/1,000.

On roentgenography extensive areas of calci-
fication were noted in each kidney, and cysto-
scopy revealed a bladder capacity of 100 c.c.
and scattered areas of acute inflammation. On
pyelography the calyces and pelves were nol
distorted.

In a valuable paper in 1955, Abernethy, Price
and Spink gave details of a further case of
brucellar pyelonephritis which closely simulated
tuberculosis. Their patient was a 46-year-old
man who had suffered from urinary frequency,
dysuria and haematuria for four months, and
who had recently suffered from renal colic and
had passed a stone. Gross pyuria was discovered.
Cystoscopic examinalion revealed severe diffuse
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granular cyslitis. X-ray films of the ahdomen
showed an enlarged left kidney with multiple
calcification in its upper portion. DPrograde

pyelogram showed no dye excretion [rom the
left and moderate hydronephrosis on the right.
Br. suts. was isolated from culture of the urine.
Agglutination tests for Brucella were negalive,
which was shown to be due to the presence of
blocking Brucella antibodies.

Fig. 1—Notice the widespread but patchy and rather
faint calcified foci in both renal areas.

This report is of considerable value on account
of the detailed histological description of the left
Kidney, which was removed surgically on the
diagnosis of renal tuberculosis a week hefore
the urine culture hecame positive for Br. suis.
The microscopical examination of the kidney
showed the close similarily between the lesions
caused by Br. suis. and those of tuberculosis.

ReEvort or A Case

The orthopaedic aspect of this case was reported
previously by Trevor Jones (1955).

E.J., aged 50, is a Rhodesian European male who
is employed in the civil service. In 1947 he developed
a fever and a rash. The illness was diagnosed as
“tick fever.” The acute illness lasted three weeks.
During the next six months he had a slight afternoon
pyrexia and experienced pains in the joints of his
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hands and feet. In February, 1948, while on holiday
in Denmark, he sought medical advice about the pains
in his knees and shoulders. He was referred to the
Copenhagen Institute, where blood examination revealed
a high agglutination titre to Br. abortus. No special
therapy was advised, as it was considered that no
specific remedy was known for brucellosis, which in
any event was considered as a self-limiting disease.
After six weeks he recovered and remained well until
October, 1948, when he returned to Rhodesia. He then
suffered pain in his left hip and right knee. Blood
examination carried out in Salishury gave a positive
titre of 1:640 to Br. abortus, but blood culture was
negative. The affected hip was swollen and tender and
movements were markedly limited and painful. No
hony abnormality was revealed on X-ray. He was put
to bed with weight extension to the left leg, was treated
with polyvalent militensis vaccine and with Bayer 205.
After two months the meovements of the hip had re-
turned to normal. A plaster spica was applied for
six weeks, followed by a weight-bearing caliper for six
months.

Fig. 2 Poor concentration of dye on intravenous pyelo:
graphy.

He remained well until October, 1949, when he
suddenly developed pain in the right hip. After a
short course of chloromycetin, thick pus was aspirated
from the right hip joint, from which Br. abortus was
grown. Following this, in succession he developed an
arthritis of the right ankle and abscess over the dorsum
of the left foot and one over the lower end of his
sternum. During this period he received terramycin
and chloromycetin in large doses over a two-week
period. He was then prescribed a polyvalent brucella
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vaccine. During 1950 the acute phase again subsided.
Movement of the hips was only slightly limited, and
ankle movements full and painless.

In 1953 he suddenly developed an acute pain across
the front of his chest, which proved to be a coronary
thrombosis.  Typical cardiographic changes were de-
monstrated. At this time also it was discovered that
he had hypertension.

In 1954 he began to experience a stinging sensation
at the end of micturition, and noticed that he was
passing urine more frequently than usual by day and
rising occasionally at night.  In December, 1955, he
passed bloody urine for two days, the hleeding being
most marked towards the end of micturition,

In 1956 the pain on micturition was worse and he
was experiencing marked increased frequency—hy day
and night. He was rising as often as eight times at
night. He again noticed blood in his urine, which
lasted for two days.

At no time did the patient complain of backache
and, apart from the early acute phase in 1947 and a
slight evening temperature in 1949, he has heen afebrile
throughout his illness.

On examination he was a small-built, well-propor-
tioned man of fairly healthy complexion. The range
of movement of all joints was full. There was a
chronic abscess over the lower sternum. On the right
leg above the lateral malleolus were three thin adherent
scars, one of which had heen draining pus off and on
for three years. Just above these was a large diffuse
reddened fluctuant area, which was only very slightly
tender. Sixty ml. thick pus was aspirated, which ¢n
culture gave a growth of Br. abortus.

The blood pressure was 210:120. The heart was
moderately enlarged, the enlargement being mainly
left ventricular in type. The heart sounds were normal
and the cardiograph showed deep and widened Q2 aud
03 with inversion of T2, T3, Tv5 and TAVF. The
retinal vessels were unaffected and the discs normal.
The liver and spleen were not palpable.

Neither kidney was palpable. Both testes and epi-
didymi were normal. The prostate was normal, and
vesicles were not palpable.

The urine contained a large number of pus cells,
bhut no growth was obtained on any media.

An X-ray of the abdomen revealed diffuse patchy
rather faint calcifcation throughout hoth kidney areas<
(Fig. 1). The concentration of dye on intravenons
pyelography was poor and did not demonstrate the
calyceal systems (Fig. 2). Blood calcium 10.4 mg.
per cent. Serum phosphate 2.6 mg. per cent. Blood
urea 47.5 mg. per cent. Urea clearance test 10.9 per
cent, normal. Urine concentration test yielded a maxi-
mum specihc gravity of 1009. The Addis count in a
12-hour concentrated specimen yielded a urine volume
of 510 ml. leucocytes 101, 388,000 RBC, 6,528,000, epith.
cells 62,500, hyaline casts 6,100.

On cystoscopic examination under pentothal anaes-
thesia the hladder capacity was found to he 160 ml.
The bladder walls were acutely congested, with several
superhcial ulcers measuring about 1 to 1} em. dia-
meter, to the surface of which flakes of purulent
material adhered. Appearances were similar on the
vault and on the base. Both ureteric orihces were
normal in situation and appearance, except that the
mucosa surrounding each was oedematous.

Catheters passed up each ureter with ease.
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Retrograde pyelograms (Fig. 3) show pictures typical
of chronic ulcerative pylonephritis with distortion of
the calycael outlines by ulceration in some places and
cicatricial contraction in others. The calcium deposits
are numerous and situated round all the calyces.

COMMENT

This case demonstrates well numerous features
of this disease. The bone and joint involvement
is well shown, as well as the persistent abscesses
in solt tissues. The hypertension can be attri-
buted to the severe pyelonephritis, presumably
caused by Br. abortus, and the coronary disease
in turn being associated with the hypertension.

Fig. 3—Retrograde pyelogram showing distortion of
the calyceal outlines by cicatricial contraction.
The calcium deposits are numerous.

The urological features are very similar lo
those in the cases reported by Green and Albers,
which showed a similar late involvement some
years after a known acute febrile onset. with
renal calcification and cystitis with decreased
capacity.

The calcification is extensive and splashed over
all areas of the kidney. It is somewhat different
to that seen in tuberculosis, which usually in-
volves and outlines definite groups of calyces,
except when an entire kidney becomes quiescent
and calcified. It also differs from nephrocal-
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cinosis associated with hypercalcaemia, in which
the calcium deposits are usually limited to the
pyramids.

Apart from the difference in calcium deposi-
tion and the history of brucellosis, there is a
great similarity between the ulcerative pyelo-
nephritis seen in this case and that met with in
tuberculosis.

In spite of the persistent draining sinus over
the sternum and a constant abscess on the right
leg from which pus may be aspirated every few
weeks, a gross pyuria and obvious renal damage.
he remains apyrexial. feels well, has a good
appelite, is well nourished and has lost little
time off his work.

We should like to stress that in all cases of
cystitis and pyelonephritis which do not respond
to ordinary therapy, and in which the urine is
sterile on culture on the usual media, brucellosis
should be suspected.

SUMMARY
A case of brucellosis ol nine years’ standing.
with marked pyelonephritis and cystitis, is
reported.
The close similarity between renal brucellosis
and clinical renal tuberculosis is demonstrated.

The literature is reviewed.
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The Place of the Humanities in
Medical Education

BY
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I'.R.C.S., F.R.C.0.G.
Consulting Gynaecologist, St. Mary's Hospital, and
Consulting Obstetric Surgeon, Queen Charlotte’s
Hospital, London.

The word science is derived from the Latin
scientia, which means knowledge. There are
many compartments of science such as moral,
political and natural, but the word “science” in
its modern sense means an organised body of
knowledge.

Natural science is that which comes from
awareness of the material environment in which
we live. It is gained firstly by observation and
also from the results of experiments which may
be defined as situations planned to test the truth
of an hypothesis. The words “truth” and
“logic” prepare us [or the idea of the “scientific
method,” which is a system of accurate reason-
ing whereby knowledge hecomes objectively exact.

Observation and the use of the scientific
method date from the earliest known civilisations
in various primitive attempts lo explore the
universe around them, but it is only during the
past three centuries that steady progress in the
study of natural science, with ever-increasing
momentum, has been achieved. The modern
forward thrust in the biological sciences began
in the middle of the nineteenth century under
the stimulus of Darwin’s theory of evolution,
followed by T. H. Huxley’s fiery enthusiasm for
its interpretation and his innumerable zoological
researches. 1L was an amazing galaxy of nalural
scientists who appeared during the latter half
of the century. There were Lyell, the geologist,
Hooker the biologist, Tyndall the botanist, Clerk
Maxwell the physicist, Adams the mathematician.
who predicted the time and place in the sky
where Neptune would be found, Michael Foster
the physiologist and J. J. Thompson, who dis-
covered that the little round particle which was
considered to be the ultimate atom was in fact
a complex system of revolving charges of elec-
tricity  which he called electrons; Sigmund
IFreud, on the border line. who laid the founda-
tions of modern psychopathology and many other
equally famous pioneers until the present day.
These men unrolled some of Nature’s secrel
parchments. The gathering momentum of scien-
tific discovery has overwhehned mod-rn thoughi
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to such an extent that the people of to-day, in
all civilised countries, are being conditioned o
believe that the study and knowledge of the
natural sciences are the essential and almost the
only form of education which is worth while.
This is not surprising in view of the modern
applications of both biological and physical dis-
coveries to the prevention and curing of disease
on the one hand and the increasing amenities
and pleasures which physics has made available
for social and domestic life in the home. [Further,
the threats of war which have disturbed the easy
enjoyment of life in all the nations of the world
for many years, and especially since the end of
the last war, have turned men’s thoughts to
their dependence on the military application of
scientific discovery [or the defence of all thal
is inherent in modern civilisation. The more
terrible are the bombs and missiles, ultimately
derived from the laboratories of the physicists,
the surer it is hoped will be defence in war.
Again, is il surprising that the sciences have
fastened men’s minds almost to the exclusion of
any other form of education and learning?

We, as students of medicine, have not escaped
the universal worship at the shrine of natural
science. It is obvious in the modern trend of
our early training and later in our approach to
the patient. who is coming to be regarded as
no more than a vehicle of some form of bio-
chemical disorder which can only be resolved
by resort lo chemical tests, radiology and elec-
trical analysis. It is certainly true that these
purely physical and chemical methods of diag-
nosis and treatment of illness have immensely
increased our knowledge and revolutionised the
success of treatment. We have only to remember
the lengthening span of life, the dawn of hope
when there was none, the reliel of distress, pain
and limitation of normal activity, the advances
in anaesthesia which have made possible the
widening extent of surgical access, the pheno-
menal reduction of maternal mortality and loss
of the youngest children, the defeat of infections
by the sulpha drugs and antibiotics, the destruc-
tion of diphtheria and, perhaps most promising.
the therapeutic prospects of the alleviation and
even cure of much mental illness. There remain
the rigid problems of cancer and degenerative
nervous diseases.

This review is obviously nol complete; it is
merely a sketch of progress in medicine which
can be expanded by all my readers as they
review the advances during the past forty years.
It is truly an impressive progress which has
never known an equal in all the centuries.
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Surely it may be claimed by the teachers of
medicine that such an astoniching progress in
so shorl a time justifies the scientific mould of
the curriculum and, perhaps, with still more
scientific specialism, progress may be cven more
rapid. [t is certainly true that further advances
in physiology and of pathology will be gained
by application of the scientific method, but what
we must ask ourselves, is the question of how
far can this modern change in teaching students
turn out the best doctors.

Let us depart for a moment from the special
consideration of medical education which, of
course, marches in step with the general scien-
tific trend of all education to-day, and very
briefly review the intellectual fashions in this
country since the Reformation of the seventeenth
century. Until this epoch men were constrained
by the authoritarian teaching of the all-embrac-
ing Catholic Church. The Relormation released
thought and enquiry into the mysteries of Nature
which encouraged scepticism and scientific
materialism. The first hall of the seventeenth
century, dominated by the works of Voltaire and
other sceptics, divided the nation into the lower
orders, brutalised by gin and loss of faith-—so
well portrayed by the pictures of Hogarth--and
an upper class, equally faithless, devoled to the
sceptic ridicule of all that belongs to the spirit.
The materialism of science was their god. Bul.
as always, a reaclion followed in the second half
of the century under the influence of John
Wesley, who taught the hungry masses a new
hope in faith; and the romantic poets, who,
delving into the past, brought back to the people
the scope and beauties of the imagination. They
taught, as | think, the reality of unreality, which
is romance. Again, in the latter half of the
nineteenth century, another reaction of scientific
materialism followed, like that I have already
described, which has endured to our time with
an increasing grip on our people. History never
quite repeats itself, though there are general
phases and trends which roughly follow the past.

As | see il to-day, we are passing through the
sterile phase of the age of the faithless sceptics
and scientific materialists of the first hall of the
eighteenth century. Not sterile in the advance
of scientific knowledge, command over Nature,
capacity for destructive violence in war or pro-
gress in domestic amenities, but sterile in
idealism and all that this means for the happiness
of mankind. We live in an age of technocracy.

Let me now take you back two thousand five
hundred years to ancient Greece. Spengler, the
German historian, tried to show in his Decline
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of the West that each of his postulated eight
civilisations had produced an outburst of cul-
tural achievement at an early stage in its life
history which flowered at its ideal for only two
or three hundred years. In the West we call
this strange phenomenon the “Renaissance”
hecause it was believed to be a rebirth of art
and knowledge derived from the then recently
discovered treasures and writings of the Greeks
ol the fifth to the third centuries B.C. During
this astonishing period the Greeks reached
heights of speculative philosophy on man’s
nature and his relation to the universe, the art
of logical reasoning, the drama, poetry, history
and the plastic arts of sculpture and architec-
ture which have never been surpassed. But they
had no sense of time, no clocks. no Gothic
aspirations, painting or music as we know it in
the Wesl. Not only did the Greeks excel in the
cultivation of their arts, but also they seemed
to worship the beauty of the human body, which
reached its highest form by physical training
and sport. Their Olympic Games played so great
a part in the life of Greece thal il the festival
clashed with one of their many city-state wars,
a truce was declared to allow of no interference
with the meeting of the champions. This briel
reference to the Greek ideals is enough to show
that they cultivated and admired man in the
round. They hated specialism, despite the high
training of athletes, for these champions were
more Lhan athletes. The specialist was con-
sidered to be lopsided and therefore one who
missed the other essentials of the full life. The
Greeks had a word for him, “banausos,” which
originally meant a technical mechanic or a “low.
vulgar, illiberal” fellow. He was despised by
the Greeks to such an extent that when Themi-
stocles had saved his country by defeating the
might of the Persians. as one of the greatest
Athenian generals, they turned on him because
they argued that so skilful a soldier must be a
specialist and therefore without a liberal cdu-
cation.!

Now have we anything to learn to-day from
the Greek way of lile? In the modern world
it is obvious that some degree of specialism is
essential.  We must have engineers, doclors.
lawyers and many others devoted to the practice
of their chosen skills. and so great is the corpus
of knowledge in any one calling that, as we
know in medicine, specialism within a specialism
is necessary for the [urther advance of the grow-
ing points of enquiry. Nevertheless are we not
in danger of pursuing our various crafts to such
an exclusion of what we know as the “humani-
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ties” that we are producing lopsided students
and graduates? But does it matter if we are?
What are the humanities? We may define the
concept of the word as the whole content of
thought, culture and creative activity which does
not belong to the natural sciences. They are the
arts in the widest sense of the word, including
our literature, history and the classics of Greece
and Rome. More and more is the study of the
arts neglected in the early education of the
modern student in this country in order to save
his time for learning chemistry, physics and
biology as early as a schoolboy of 16 years.
When al 17 or 18 he joins his medical school
he has said good-bye to any further general
education, for both pre-clinical and, later, clinical
studies will absorb all his time and energy.

As the purpose of medical education is to
produce a doctor equipped with knowledge of
his craft and practical skill in its application
to the diagnosis and treatment of patients, il
would seem that the present-day scheme of train-
ing would be eminently successful. It is cer-
tainly true that the new graduate will have a
wide knowledge of biochemistry, methods of
diagnosis and the indications for new trealments
far ahead of Lhe students of my early days, but
it is questionable whether all this acquaintance
with disease will equip him as a doctor really
fitted to handle patients. It teaches him to re-
gard the patient as the disease. Despite the
efforts of the various sub-specialists to include
time for their own narrow lines into an extending
curriculum, one serious defect of medical educa-
tion is the failure to exalt the necessity for
teaching the motives and mechanism of the mind.
Psychology is the basis of any intelligent under-
standing of the psychosomatoses and psychiatry,
but as the structure of the curriculum is laid
down by the preclinical professors, biochemical
physicians and the craftsmen of surgery, how
can we expect that training in psychology is
regarded with anything but impatience? And
vet all experienced general praclitioners and a
few enlightened specialist physicians well rea-
lise that the majoritv of their patients are
suffering at first from disturbances of function
due to emotional storms or defects ol personality.
It is true that psychology is not a test-lube
science and does nol lend itsell to exact mea-
surement. but then man is not an exactly
reacting animal to any stress which may erode
his physical health. Psychology teaches us the
working of the mind and emotions, which are
the chief part of ourselves—not the body, for
the upward movement f{rom primitive barbarism
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is the product of men’s minds. [t must be
admitted, therefore, that this one of the humani-
ties at least is essential for understanding the
nature of illness and thus an important part of
the equipment of a good doctor. There is or
should be no difficulty here, but what of the
value of the other humanities which comprise
the arts and literature? How can some know-
ledge of and an interest in them so mould a
student of medicine that he will be a belter,
more understanding and efficient doctor than
he who has been trained only in the natural
sciences from his boyhood? Is it possible to
maintain that a well-read man or one who
delights in music or finds some inner joy in a
knowledge of the pictures of the great masters
of the world is better equipped for removal of
the appendix, diagnosing an anaemia or manag-
ing a young mother through her pregnancy and
labour? It is quite clear that our “scientific”
surgeon can be and usually is a master of the
technique of appendicectomy and other opera-
tions, but is he as able to make the diagnosis
of organic appendicitis as clearly as one who
has been trained in a knowledge of man as a
thinking and sentient individual? We have
only to remember the number of normal appen-
dices which are found at operation to realise
that diagnosis has failed because of the inability
lo appreciate Lhe emotional antecedents which
may be the causes of pains, vomiting and many
other symptoms, but so often are attributed lo
organic conditions. Examples can be indefi-
nitely multiplied. The humanities teach us that
man is a personality distinct from most other
men and therefore as a patienl must be indi-
vidualised in diagnosis and treatment.

Some knowledge of men, and especially
women, which is unconsciously gained by a study
of the humanities, gives us insight into their
minds and emotions and an understanding of
the reactions of the physical body to emotional
disturbances. These reactions, often described
as psychosomatoses, rejected by many medical
scienlists, are becoming more and more recog-
nised as realities of illness related to the
emotional background.  Many illnesses are
clearly based upon emotional stress—for example,
gastric spasm and hyperchlorhydria, which are
so often the result of tense anxiety—but it is
not so clearly recognised that the same kind of
stress can influence the defences of the body
againsl common pyogenic infections. It may
seem lhat | am stretching my thesis beyond the
limit of acceptance if I invite you to associate,
for example, some cases of repealed attacks of
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boils with emotional stress, but 1 am certain by
my own experience that this is true.  Within my
own speciality of the diseases of women | feel
still more justification in attributing many non-
specific infections to an antecedent anxiety stale.
As our knowledge of psychology in relation to
physical medicine is further unfolded, it is very
probable that the intimate relation of the
emotions and the body will be more widely
recognised.

And now let me give you a totally different
reason for the value of a study of the humanities.
The practice of medicine may claim nearly all
our thoughts and energies, but for even the
busiest there are, from time to lime, some hours
of relaxation. It is then that refreshment of the
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tired mind can be drawn [rom reading the old
and modern English classics, from history, music
and the arts. Not only refreshment but even
ardent interests which will extend the horizon
of mental enjoyment. My earnest advice to my
young and not so young readers is to cultivate
man in the round——the ideal man of the ancient
Greeks. Not only our life’s work, which must
obviously be our chief concern, but also outdoor
games, exercise and indoor devotion to some-
thing of the humanities which will both make
us betler doctors and expand our whole per-
sonality. Then, my son, you will be the whole
man.
REFERENCE
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Disease in the European and
African Child

A comparative study of disease in the European
and African child would reveal much useful
information and might provide clues to many
of the problems affecting the health of children.
The time is now opportune for an investigation
of this nature to be undertaken in Africa. It
need not necessarily be carried out in a large
centre, but can be done as effectively on small
stations.

The main difference between the two races
lies in their civilisation. Not all Africans to-day
are backward in their living standards, but it
can be accepted that the great majority are still
backward and cannot appreciate the significance
of Western ideas. Comparison of the infant
mortality rates in the two races at once reveals
the difference. That in the European compares
favourably with those in the rest of the world.
This is due to the urderstanding and education
of European parents, the healthier environment
—better housing, better food, better clothing—
more medical men per head of the population
and better child welfare clinics. Prophylactic
measures against diseases like diphtheria and
whooping cough and, especially more recently,
preventive measures against malaria, bilharziasis
and other tropical diseases help to guard the
health of the child living in town. It is true
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the country child is less fortunate, but owing to
propaganda, improved communications and
planned attacks on known parasites, the number
suffering or dying from these diseases is markedly
reduced.

Although the advantages are weighty the Euro-
pean child has some disadvantages in its early
upbringing. This is noticeable, for example,
during an epidemic of poliomyelitis. It is be-
lieved that too much stress is laid on a hygienic
environment. Most white children are dis-
couraged from playing with dirt, and it is con-
sidered that as a result they grow up with little
immunity. The same applies to African children
brought up with similar care. Then there is
the risk that the European child may be over-
treated for trivial complaints—either because of
over-anxiety on the part of the parent or it may
be that doctors tend to over-treat them. The
baby or child is far too readily given antibiotics,
sulphonamides and other powerful remedies.
This applies 10 surgery as well. Ten or fifteen
years ago tonsillectomy was almost universal,
but to-day this operation is performed much less
often. The European mother is apt, although
less than formerly, to regard breast feeding as
a nuisance and likely to spoil her figure.
Further, it interferes with her outside activities.
She may, therefore, either not breast feed her
child at all or condescend to do so for a few
months. Some believe that neurosis is far more
often seen and more severe in the European than
in the African child. On this point one cannot
make a definite statement. It may be that the
African mother does not consider it worth while
to consult a doctor on behaviour which she attri-
butes to naughtiness or difference in temperament.

On the other hand, infant mortality is much
higher in the African infant. Figures are diffi-
cult to give in this country, and no doubt the
ratio varies from area to area or town to town,
depending on the facilities available. But it is
probably not an over-estimation if one accept.
a figure of 200, based on Shaul’s sample survey
(1955). This rate is extremely high and is
largely due to the environment of the African,
his poor educational background, poor living
conditions and his ignorance on matters of health
and hygiene. His diet too is on the whole most
inadequate.

A visit to the children’s ward in any African
hospital will reveal the frequency with which
babies and children are adorned with charms
and amulets to protect them against disease.
The African mother fears that “evil” will pass
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through the soft, unprotected fontanelle—this is
the weak spot, and therefore she aims at ensuring
its rapid closure by means of sympathetic magic.
She therefore procures a small piece of the
occipital bone of the baboon or sheep and sus-
pends it round the baby’s neck. This charm is
known in Mashonaland as chipande.  Another
charm worn either around the neck or waist is
the zango or tumwa. It consists simply of a
root of a particular plant enclosed in a small
piece ol cloth and is designed o protect the
child against the wilch. So greatly is the wilch
feared that the mother makes cvery effort lo
procure a zango for the baby lo wear as soon
as it is born. A third common charm is that
known as the chifamuro. 1{ this charm is worn
it protects the baby against illness that might
befall it if it is touched by a menstruating
woman. This imporlant aspect of the African
mother’s views on disease has been siressed
because il explains the great problem with which
we are faced.

As with the Europcan, so with the African
child we find certain advantages in his upbring-
ing. These are few, yel worth mentioning. On
the whole the African child is more conslantly
breast-fed than the European one and for a
longer period—so long that some wonder how
much nourishment it receives aflter it has been
on the breast over a year. In addition, it is
fed from birth on maize, which is regarded by
the mother in her ignorance as more nourishing
than the breast, which is given merely as a
dummy to keep the child contented. This prac-
tice, in which the child has access to the breast
at will, may be a factor accounting for the
alleged rarity of neurosis in the African child.
It is argued that he is happier and more con-
tented than the Europecan one. Thumb-sucking
is rare in the Bantu child and certainly less often
encountered than in the European. Another
factor which might account for the happicr dis-
position of the child is that he is rarely separated
[rom his mother. There is a great love and
friendship between the two. In fact, the more
primitive African mother will never consent to
leave her child in hospital, but insists on re-
maining there with it. The European child is
greally upsel mentally by watching its mother
leaving it behind in a strange environment, and
one wonders how much future trouble emanates
from this practice, even though it is the more
sensible and practical one from the point of view
of the hospital staff. Another example which
may be included in this category is the rarity
of infantile eczema in the Bantu child.
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Other  diseases unusual in the African are
congenital pyloric stenosis and mongolism, but
the reasons [or this are unknown. Diphtheria
and scarlel fever are also [ar less common in
him. Scarlet fever is for practical purposes not
encountered. The rarity of scarlel fever may
be accounted for by the interesting observation
made clsewhere in the tropics of Africa thal
the haemolytic streplococcus is rarely found in
the African’s throal.

The disadvantages of the African  child’s
cnvironment, however, [ar outweigh any advan-
tages it may have. Diseascs like bronchitis and
gastroenteritis are serious and carry off many
children cach day. Then comes tuberculosis,
which is far more common in the African child
than in the European one, and the two forms
mosl often seen arc those of the glandular and
pulmonary varieties.  Another important dis-
order is congenital syphilis, which probably
accounts [or a considerable number ol nconatal
deaths. Also not uncommon, in our experience,
is tetanus neonatorum—a frequently fatal form
of tetanus. The disease is introduced by the
dirty instruments employed by the African mid-
wife when she culs the umbilical cord. Bil-
harziasis, malaria and hookworm disease are
more [requent in the African child because of
his increased risk of exposure to these infections.

Much has been written on malnutrition in the
Alrican child in the last two years, but despite
the considerable amount of valuable papers on
the subject, the position is not clear. Rickets
and scurvy are both interesting, but rarely seen
in the African infanl.  Despite several reports
on the prevalence of rickets, especially of the
congenital variely, we rarcly sec a typical case
in African practice.

The most important form of malnutrition in
Africa- kwashiorkor—is very prevalent in the
African and not seen in the European, and it
is largely due to the cfforts of Trowell of Uganda
that the extent and gravity of the disease have
been realised. All agree thal the disease is one
of malnutrition, bul the nature of the factor
lacking in the diel is not known for certain. At
first the disease was likened to pellagra and it
was cven relerred lo as “infantile pellagra.”
More recently opinion favours a lack in the
essential animo acids.

Although it may appear to the reader that the
outlook is not a happy one [or the African child,
it is improving daily because of the benefits of
medical science. More and more African child-
ren are being saved by our ministrations.
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Golden Jubilee of the Royal
Society of Tropical Medicine

It is fifty years this November since the Royal
Society of Tropical Medicine was founded. A
banquet will be held in London on 12th Novem-
ber o celebrate this historic occasion and will
be attended by His Royal Highness Prince
Philip, Duke of Edinburgh.

There are many famous societies in Europe
with great traditions of which men can be proud,
but there is probably none with such a fine
record of service to mankind as the Royal Society
of Tropical Medicine, whose founder, Sir Patrick
Manson, was one of Lhe greatest doctors the
world has known. His discovery that the
mosquito was the intermediary host for the
transmission of filariasis to man opened up a
new field of knowledge. It revealed that the
spread of disease in humans could occur through
insects. His encouragement led Ross to the
discovery of the role played by the mosquito in
the malarial cycle. It is fitting that these two
great men should have been the first President
and Vice-President of this society.

There is hardly a field in tropical medicine
which has not been explored by fellows of this
society. They contributed greatly towards the
revelation of the causes and cure of diseases
such as kala-azar, (rypanosomiasis, leprosy,
amoebic dysentery, yellow fever and bilharziasis.
Almost every tropical scourge known has been
tackled by fellows of the society. And it is not
only the great giants in medicine we should
remember on this occasion, but also the many
fellows of the society who spent their lives in
unhealthy regions and tried out the different
remedies—those who played a less spectacular
part in the magnificent history of the society.
Nor should we forget the many men who, [rom
their own hospitals and outposts, corroborated
or disproved the various theories and recorded
the picture of disease as seen in the enormous
expanses of territory in the tropical world. Their
work too helped to give a better idea of disease.

The society set out with the clearly defined
object of stimulating enquiry and research into
the causes, treatment and prevention of tropical
disease, and through its “Transactions” has
brought to the world the experiences and dis-
coveries of the men working in the dominions
and colonies. Not only have its fellows helped
the indigenous populations of the tropical world
by making their countries healthier to live in,
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but they have also made it possible for Euro-
peans to settle in these parts and so helped to
develop the countries of their adoption.

Although it is possible for only a few fellows
lo he present in London for this happy occasion,
our sincere congratulations and those of fellows
from far and wide go to the President and com-
millee of this noble society.

A Dental Contribution

Recent stalements in England have emphasised
the great inadequacy of the number of dental
surgeons coming on to the Dental Register. So
far the number qualifying annually has only just
replaced those retiring; however, in approxi-
mately 1960, because of the high average age
of the profession in the United Kingdom, large
numbers of dental surgeons will be retiring, and
in actual fact the register will drop considerably.
Although al the moment dental schools are full
and prospective students in some cases cannot
he accepted, it is necessary that further dental
schools should be opened so that the numbers
qualiflying per annum can be markedly stepped
up.  Not only is it a question of inadequate
numbers of dental surgeons, but because of the
advancement of education and the growing rea-
lisation by the public of the benefits of a healthy
mouth, the demand rate for dental treatment is
steadily increasing.

Dental caries is world-wide and affects people
in all walks of life; no other disease of any one
part of the body requires so much expenditure
and loss of time to the patient throughout his
life. As medical and dental practitioners it is
patently absurd to imagine that it is possible lo
view the mouth as an isolated portion of the
body and therefore with no effect or consequence
to the whole individual. It is the duty of all of
us to recognise the seriousness of this most
prevalent disease, so much on the increase and
so much a scourge that it is accepted by the
average person as being inevitable under modern
conditions of living. 1t is paid scant attention
by many authorities, because for the most part
denlal sepsis and disease is of a chronic nature
and seldom results in death. Dental surgeons
are made aware daily of the aesthetic, functional,
economic and psychological effects of dental
disease. The medical practitioner nowadays vir-
tually ignores the patient’s dental health; there
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has been a great swing away from the days when
teeth were the point of focal infection and there-
fore a whipping post for all conditions which
did not have an obvious etiology. Whilst it is
not suggested that we should return to the point
where teeth were blamed for a large number of
our ills, it would be well for us to consider dental
disease as a condition which in its ramifications
does affect the individual quite seriously and
therefore is worthy of careful consideration by
doctor and dentist alike. As in medicine, pre-
vention and an awareness by the general public
of methods by which they can reduce or eliminate
the main causative factors is of great importance.

However many new students to dentistry are
enrolled and however many new dental schools
are opened, these will never be a complete answer
when compared 1o the effects of an over-all
medical campaign—and here I include dentistry
—to a realisation of the enormous contribution
which they can make by helping their patients
to be fully aware of their responsibilities in
fighting dental disease.

This is not an epidemic disease or one where
a suitable antibiotic can be employed to control
the condition. Every meal where refined carbo-
hydrates are consumed provides the necessary
pabulum for its initiation. Various factors of
tooth contour, texture, arrangement and function
accelerate or retard the onset or progress of the
disease. It is largely, therefore, brought about
by those items of diet which are consumed by
civilised man. As the primitive race moves
towards civilisation or their economic level rises,
so directly is that race affected by the scourge
of dental disease. Unfortunately the very cheap-
ness in comparison to other items of civilised
diet ensures that large quantities of refined
carbohydrates are consumed.

There is ample evidence to support the conten-
lion that here we have a reasonably preventable
disease. How can it be prevented? It would
be a foolhardy and impractical idea to suggest
that nations would now alter their entire dietetic
habits. Therefore a compromise of sorts must
be sought. Raw natural foods with their fibrous
content have no deleterious effects; therefore let
us employ nature herself to remedy some of the
effects of civilisation. A raw natural fruit or
vegetable when masticated as a last item on a
meal will by its texture cleanse the teeth of
cloying carbohydrates.

What else can be done? Institute a few new
personal habits. Meals are the menace, therefore
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clean the teeth immediately after food. Either
by brushing when facilities exist or by rinsing
the mouth vigorously with water. To rinse one’s
mouth at table with the drinking water is con-
sidered NON “U”; how much better to suffer
these noises every meal than consider countless
clicking dentures that torment the wearer and
the spectator. The countless faces ravaged by
lines, sags and filled in with gleamingly artificial
tombstones.  Senility! Ageing! That process
that occupies so much research medically is
brushed aside as of no consequence in the dental
field. The average man or woman’s face may
not be his fortune, but after the loss of teeth
he or she is living on a painfully obvious over-

draft.

These preventative measures cost nothing
except a little time. Time is in very short supply
these days in the life of the average citizen;
there is time enough only to catch the disease.
Rather later they waste hours being cured.

Let us try and halt this thing before civilised
man makes more of a nonsense of his dental
anatomy than he does now.

Dental surgeons throughout Southern Rho-
desia will no doubt have heen more than pleased
to receive the Central African Journal of Medi-
cine, which has been sent to them through the
courtesy of the editorial staff.

Whilst we are all pleased to receive these
journals, it would be appreciated if dental
surgeons could make an effort and send sub-
scriptions to the Journal; though it is a non-
profit-making concern, such contributions would
be helpful in producing working funds for
schemes which are proposed for the benefit of
the medical and dental professions.

It is hoped that the medical and dental library
will be housed in “84 Baines” Avenue, which
is going to be both a library and a place where
lectures can be held and films seen.

It is hoped that the Journal will be eventually
the journal of the Dental Association of Southern
Rhodesia as well, and therefore dental surgeons
throughout the Federation are asked to contri-
bute articles or forward items of dental news for
incorporation in future issues.

D. HamirToN RiITCHIE.
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Mashonaland Association of
Surgeons

A general meeting of the Mashonaland Associa-
tion of Surgeons was held at 81 Baines Avenue
on Saturday, 30th September, at 2.30 p.m.

The future of the associalion was reviewed
by the President and tribute paid to the editorial
hoard of the Central African Journal of
Medicine in providing premises which
could be used by the medical associa-
tions.

It was agreed that the association
should continue in its present form, al
any rate until the proposed Society of
Medicine should be formed, and that
reqular meetings would be held here-
Llofore.

A resolution was also passed that
voluntarily each member be asked 1o
contribute towards the library at 81
Baines Avenue and that the council of
the association should be a liaison com-
mittec to the board of the Journal for
discussion on the application of these
funds.

Four surgeon~ caught in a flippant mood.

After the mecling a tour of Harari
hospital was made and interesling cases
were kindly shown by Dr. Sparrow and
Messrs. Gordon, Wright and Shepherd Wilson.
An excellent tea was kindly provided by Mes-
dames Gordon, Wright and Sladden.

SURGEONS OF MASHONALAND
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SUNDOWNER FOR Mr. E. G. MUIR
Mr. N. C. G. Gane, President of the Mashona-

land Associalion of Surgeons, held a sundowner
at 81 Baines Avenue on 1st October, 1957, in
honour of Mr. E. G. Muir, a senior surgeon of
King’s College Hospital. London.  Thirly sur-

geons were present and enjoyed a very pleasant
evening.

Mr. Muir, who had delivered a brilliant

(From left to right:
Mr. E. J. Nangle, Mr. N. Moss, Mr. R. M. Honey and
Mr. J. H. G. Robertson.)

address the previous night on carcinoma of the
reclum, was very interested lo mect all the
surgeons, no matter what their speciality, and
to hear about practice in Rho-
desia.

Salishury now has a number
5[ active clinical groups and
the time will soon arrive when
il may be necessary lo form a
sociely of medicine on the lines
of the Royal Society of Medi-
cine, London, 1o co-ordinate the
different sections.

Mr, Gane shows Mr. Muir the

library of 84 Baines.
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The Borradaile Trust,
Marandellas
BY

COWAN YOUNG, M.B., CH.B.

Muarandellas.

HisToRY

The idea of the Borradaile Trust was conceived
in 1951 by its founder, Mrs. Dorothy Chadwick
Bell, a1..e.  The object was to provide homes
which could be let at rents these people could
afford for old age pensioners and others in like
financial circumstances. The aim was to pre-
serve the independence rather than to provide
an institution for the aged.

The scheme was launched in June, 1952,
shortly after six acres of Whiteways Estate had
been donated through the influence of the State
Lottery Trustees, with the digging of the first
cottage foundation. The first three cottages were
occupied in November, 1952, and by 1954 there
were 19 old people living in 14 coltages. On
31st October, 1953, an official opening of 10
cottages was performed by Sir John Kennedy,
Governor of Southern Rhodesia.

The coltages are all separale or semi-detached
and consist of a lounge-dining room, one or two
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bedrooms, a kitchen, bathroom and verandah,
set in a small plot of ground, which in cvery
casc is now a [lourishing garden.

1t soon became obvious that as people became
older and more frail they were unable to cater
and fend completely for themselves, and an estab-
lishment was necessary 1o provide for this. This
led to the inauguration of Scheme “B,” known as
the “Cloisters,” and consisted of a number of bed-
sitting rooms with private bathrooms, all joined
to a communal lounge, dining-room and kitchen,
where the residents could be looked after by a
trained staff.

The building of the Cloisters was begun in
July, 1954. In July, 1955, ten rooms, the dining-
room and the kitchen were completed and
occupied, and the official opening by the Governor
of Southern Rhodesia, Vice-Admiral Sir Peveril
William Powlett, took place in November, 1956.
By March, 1957, the scheme was completed
except for the chapel, giving 30 rooms for tenants
and staff quarters for three.

Chronically ill patients and bed-ridden cases
became a problem; and as the local government
hospital has only ecight European beds and can-
not cope with a large number of chronic patients,
the nursing of these patients caused serious
difficulty. Tt was therefore decided to build an

e B

The Reverend Lionel Borradaile Bell <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>