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A suhdural haematoma is quite frequently encountered in 
obstetric post-mortem material ( N a u j o k s ,  1934; K a n g a s ,  
1949). T h e  lesion is defined here as all collections of I)lood ac- 
cumulating le tween  the du ra  and  the surface of the h a i n .  Some- 
times there is a more complicated lesion of which a subdural 
haematoma is only part. However, in Kangas’ series of 222 cases, 
where it was prohahly the main cause of death, it  occurred alone 
in only 60 of them. I t  is less well known that subdural haematomas 
a r e  common in pediatric hospital practice. I t  has been shown that 
the pachymeningitis haemorrhagica interna described I)y Vi r c h o w  
(1857) is identical with traumatic subdural haematoma ( P u  t n a m  
and C u s h i n g ,  1925; M u n r o  and  M e r r i t ,  1936; G a r d n e r ,  
1932.) Inflammation is rarely the cause. In  addition to trauma, 
the following aetiological factors have lxen  estahlished : Haemor- 
rhagic diathesis, avitaminoses, arteriosclerosis and  alcoholism. In 
the so-called chronic cases the bleeding presumal)ly Ixgins from 
a tear in the emissary veins between the 1)rain surface and  the 
sagittal sinus. T h e  interval between the trauma and  the onset of 
clinical symptoms is thought to IK due to the fact that the haema- 
toma, which surrounds itself hy a semipermeable pseudo-mem- 
1)rane. gradually grows by  osmosis (G a r d n e r). Surgical treat- 
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ment has proved beneficial in cases diagnosed at  a sufficiently 
early stage ( T r o t t e r ,  1914; C u s h i n g ,  1925; S j o q u i s t ,  1937; 
M a k e 1  a, 1949). Methods of diagnosis and treatment in pediatrics 
have greatly improved in recent years ( I n g r a h a m  et. al. 194.4), 
and the clinical importance of subdural haematomas in the new- 
Imrn infant has thus increased. We are  mainly interested here in 
obstetric prophylaxis, diagnosis and surgical treatment . 

Material and Object of the Iwrst igat imi  

W e  have calculated the rate of incidence of subdural haema- 
toma from the autopsy reports and case histories of full-term 
foetuses who died during and after labour a t  the Women's Clinique 
during the period 1925 to  1941. W e  have placed in different 
groups cases, where subdural haematoma was the chief cause of 
death, and cases where it was associated with other severe lesions. 
Since there is no corresponding record for the children discharged 
from hospital alive, we have supplemented our material with post- 
mortem reports from the Children's Clinique for the years 1946 to 
1950, and with the histories of cases treated surgically during the 
years 19-19 to 1950. In both series we have separated cases, where 
a subdural haematoma was the only finding from those, where the 
injury and cause of death were complicated. We have thus tried 
to evaluate the significance of subdural haematoma ante partum, 
intra partum and post partum in relation to  infant mortality, and 
i ts  effect on the development of those who survive. 

Disturbances in the normal development of pregnancy and 
labour noted'in the caSe histories, have I m n  studied to clarify the 
aetiology of subdural haematoma. Points to which we paid 
particular at  tent ion were the spontaneous o r  operative character 
of labour, its duration, and the age and parity of the mother. 

In order to get an idea of the clinical picture of the condition 
and its prognosis the pathology of subdural haematoma in dif- 
ferent cases of our series was studied. The possible signs and 
symptoms accompanying subdural haematoma were largely for- 
mulated from the histories of cases treated at  the Children's 
Clinique. The last part of the investigation is devoted to an ac- 
count of the treatment of cases diagnosed during life. 
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Obstetric Factors irr Siibdiiral Haeinatoma 

T h e  causes of perinatal su ldu ra l  haematoma a r e  manifold and 
may IK due  to birth trauma, o r  to an  a1)normality in the mother 
or the foetus. Without going into details, we have found that 
perinatal su1)dural haematomas, like traumatic subdural hema- 
tomas in the adult, fall into three groups, - acute, subacute and  
chronic. I n  cases of acute su l~dura l  haematoma the trauma has 
been consideral)le, o r  the predisposition great,  resulting in profuse 
and  rapid bleeding into the suhdural space, and  quickly followed 
by death. O the r  serious lesions of the Ilrain occurring simultane- 
ously, generally play a n  important ride in these cases. Under the 
heading suhacute can  IK grouped the cases, which exhihit  symp- 
toms of Ijrain pressure at birth,  but d o  not d ie  at once. T h e  
chronic cases a re  characterized by a symptom-free interval be- 
tween the t rauma and  the onset of symptoms of brain pressure. 
T h i s  phenomenon has  k e n  explained in various ways, but 
G a r d n e r ’ s  (1932) theory of growth of the haematoma by 
osmosis has  I e n  upheld by several investigators. T h e  main dif- 
ference hetween subdural haematomas in adults and  infants lies 
in the fact that  the child’s skull has greater elasticity and  the open 
sutures can give way. Thus  the rise in intracranial pressure is not 
so likely to he fatal. A slight haemorrhage in infants frequently 
does not lead to death. T h e  success of surgical treatment has  made 
chronic cases of particular interest in pediatric practice. W e  have 
attempted to estimate the incidence of sulldural haematoma and  
i t s  bearing on infant mortality using the autopsy reports from the 
Women’s Clinique of the University of Helsinki dur ing  the years 
I925 to 1941. T h e  infant mortality for 38.826 full-term deliveries 
was  2.1 f0 .07percent  (weightof full-termchild 2 2 5 o o g . ) .  Autopsy 
revealed 120 cases of sul)dural haematoma in this series, viz. 0.31 
per cent of the  whole series (19.93 per cent of 602 autopsies). 
T h a t  the  incidence is actually still higher hecame apparent when 
the material from the Children’s Clinique of the University of 
Helsinki was  examined. Dur ing  the years 1946 to 1950, 7990 
1)al)ies (under I year old) were treated in this clinique and  among 
these, I I cases of su1)dural haematoma were diagnosed dur ing  life 
and  58 were found a t  autopsy. Thus  the incidence was 0.86 per  
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Table I .  

a. p. i. p. P. P. 

% 0-2 days 3-14 days > 1 5  days Total 
an 

c 1 v S  am 
cases c a w  caxs 

Spontan. 

Auxil. 
man. 

Extractio 

Forceps 

Dilat. + 
forceps 

Versio 

I-para 2 6 Y 3 2 22 

21 - M-para 4 I 1 0  6 

Total 6 7 I Y  9 2 43 35.8 

I-para 4 4 2 1 0  

M-para 4 4 

Total 4 4 6 14 11.; 

I-para 5 I 

M-para 3 1 

I-para 
M-para 

I-para 
M-para 

I-para 

9 5 Y 
7 I - 

7 2 4 
2 I I 

I 

intr. + extr. M-para 3 I 

I-para 
M-para Correctio 

I 

2 2 

6 
4 

23 
3 

13 
4 

1 

52.5 

I 

4 

Total  6 44 35 33 2 1 2 0  

cent even among infants who had Ixen hrought for pediatric treat- 
ment. The incidence is thus fairly high. 

Birth Trauma as ajz Aetiological Factor 

Instrumental lalmur in itself means trauma to the head of the 
foetus. Table I shows clearly that the majority of subdural haema- 
tomas occurred in connection with instrumental labour ( 5 2  per 
cent), and when breech presentations are  included, i t  occurred in 
64 per cent of the cases. In spontaneous deliveries the incidence 
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was only 0.13  per  cent of 33,846 cases, while subdural haema- 
tomas were found in 1.62 per cent of the 3,893 cases of instru- 
mental labour and  in 1.29 per cent of the 1.087 cases of breech 
presentation. 

Table  2 shows that the trauma caused by instrumental lalmur 
is more serious than the t rauma associated with other modes of 
delivery. There  were only 6 cases of rupture of the tentorium or 
the falx following spontaneous delivery, while following surgical 
delivery, which is a much less common mode of delivery, ruptures 
of this kind occurred in 30 cases. 

I t  is ol)vious from these figures that obstetric injury is a major 
cause of complicated (acute and  suhacute) sul)dural haematoma. 

Rupt. ant. Rupt. fax. Rupt. tent. + falx. Total 

Sp0n.t aneous labour 5 1 6 
Auxilivm manuale 2 I 3 
Extractio foetus I I 

Forceps 7 4 2 13 
Deprompt. ped. + extractio 2 2 

Forceps + dilatation 4 2 6 
Versio interna 4 I 5 

Total 25 8 3 34 

A review of our material reveals nothing conclusive on the part  
played by a nar row pelvis and prolonged labour in the aetiology 
of sul)dural haematoma. Since, however, subdural haematomas oc- 
curred much more frequently (66 per cent) in the infants of 
primiparae than in the infants of multiparae (34 per cent), the 
duration of labour has 0l)viously some bearing on the occurrence 
of suhdural haematoma, probably in i t s  less acute form. 

Factors irt tlrc Alotlicr 

An important condition in the mother, associated with cases of 
subdural haematoma, i s  late toxaemia of pregnancy. Fifteen per 
cent of the babies who died, came from mothers suffering from 
toxaemia in some form (albuminuria 5 ,  eclampsism 7, eclampsia 
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4, and some other kidney disease 3 cases). In  three cases out of 
the I I who survived, the history mentioned similar complications. 
The  weak foetus of a toxaemic patient probably does not even 
stand the strain of normal lalmur. Syphilis ( I  case) and tulxrcu- 
losis (2 cases) in the mother a re  pro1)ably not of any major 
importance in the incidence of subdural haematoma. 

Factors in tlic Foctits 

In addition to the information obtained from the mortality rate 
of full-term babies, we have also investigated the incidence of 
subdural kaematoma with the aid of autopsy reports from the 
Children’s Clinique of the University of Helsinki. In classifying 
the material we have only considered prematurity and the age a t  
death of patients brought to the Children’s Clinique. The  material 
obtained from the autopsy reports of this Clinique is distributed 
a s  follows: 

Premature delivery 0- 2 days 10 cases 
3-14 

” 7 ” 

15-90 ” 5 I ’  

Full-term delivery 0- 2 ” 7 ” 

3-14 ” 13 ” 

15-90 ” 12 ” 

> w  ’I 4 ” 

Hol los i  (1936) and Y l p p o  (1926) stress the important part 
played by premature labour in the aetiology of subdural haema- 
toma, a fact that is obvious in our series, the frequency of pre- 
maturity k i n g  22 in 58 cases, or 38 per cent. There was not one 
surgical delivery among the premature births if 4 auxilium 
manuale a re  excluded. Debility is probably the cause of death in 
these cases. In the group of full-term births a preponderance of 
the subacute and chronic forms of subdural haematoma will be 
noticed . 

In summing u p  tire information obtained from mir autopsy re- 
ports it may be said that important factors iw the aetiology of 
subdural haematoma are instritmctital labour, prcmattire delivery, 
late toxacmia of pregnancy, and tiarrow pelvis. 
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Diagii osis 

I f  all su1)dural haematomas are taken into consideration, the 
chances of making a diagnosis during life are small. As we have 
already shown, a considera1)le numl~er of the cases, especially 
subdural haematomas associated with other severe brain lesions, 
are diagnosed in stilllmrn infants or at  autopsy in those who died 
during their first day of life. The material from the Children’s 
Clinique shows, however, that the numher of survivals is con- 
siderable and that they even seem to do well a t  first. Among the 
7,990 infants (under I year of age) treated at the Children’s 
Clinique during the years 1946 to 1950, autopsy revealed 58 cases 
of su1)dural haematoma. It  is most pro1)al)le that in 20 cases death 
was due chiefly or solely to su1)dural haematoma. I n  addition, 1 1  

cases were diagnosed during life in the course of the years 1949 
to 1950, when particular attention was given to the diagnosis. 
Thus, of the total of 7,990 infants (under I year) treated at the 
Children’s Clinique during the years 1946 to 1950, there were G<) 
cases, i. e. the incidence of infants admitted to hospital for treat- 
ment was 0.86 per cent. Taking into account the age at  death or 
at  the esta1)lishment of the diagnosis, the cases from the Children’s 
Clinique fall into the following groups: 

0- 2 days LO case> - 3  diagnosed during life 
- 6 ’‘ 3-14 

” 25 ” 

15-90 
” 18 * *  

over yo ” 6 ” 

I. ,, - I ” 

- I ” 

The failure to esta1)lish the correct diagnosis in the 38 cases, in 
which a su1)dural haematoma was associated with other severe 
lesions or diseases, was relatively unimportant. On the other hand, 
in the 20 cases where death was principally due to subdural 
haematoma, the diagnostic error is unfortunate. I3y performing 
test punctures, these cases might have k e n  referred for surgical 
treatment, and their lives might have l e n  saved. Generally, 
during the first days of life too much attention is paid to symp- 
tomatic treatment of prematurity, jaundice and respiratory diffi 
culties, the possibility of a subdural haematoma ]wing disregarded. 
The picture presented I q  those 1)rought in for treatment at a later 
stage is usually complicated by nutritional disorders and infection. 
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as a result of which the vague clinical symptoms o f  sul)duraI 
haematoma d o  not attract  the necessary attention. A test puncture 
performed when there a r e  only slight indications of the condition, 
i s  of decisive diagnostic importance. I n g r a h a m  (1949), in his 
extensive series, has shown that n o  clinical symptoms a re  constant 
or characteristic. Non-characteristic symptoms of brain pressure 
a r e  more common. However he found, for instance, papillary 
stasis in only 20 per cent of the cases. T h e  diagnosis in o u r  cases 
which survived, was  made as a result of exploratory puncture. 
T h i s  was  performed in the usual manner on either side of the 
coronal suture. A few drops of transparent fluid excluded the 
possibility of su1)dural haematoma, while uncoagulated Mood- 
stained fluid was  evidence in favour of it. Three  of ou r  cases 
were bilateral. In  cases, where the haematoma was surrounded by 
a very thick outer memhrane, a puncture which was too cautious 
sometimes, produced negative;results, although a second puncture 
penetrating the membrane unmasked a n  extensive haematoma. In  
addition to  vague symptoms of h a i n  pressure, somnolence, 
and  lack of tone were usually found. T h e  fontanelle was found 
to IE tense in 90 per cent of the cases, and  the liquid from 
lumhar punctures was  mixed with I)lood o r  was yellowish in 
alniost 80 per cent. Convulsions, on the other hand, were observed 
only exceptionally, and  vomiting occurred in 4 caws  out of I I .  

Various paralyses or signs of cerehral irritation were transient 
i n  5 cases, and  papillary stasis was  present on  the side affected 
by the haematoma in 4 cases. T h e  history of the pregnancy and  
the character of labour d o  not suggest birth trauma often enough 
to  he of value in diagnosis. Moreover, diagnosis is made still 
more  difficult hy the fact that the so-called “chronic” subdural 
haematoma has a symptom-free interval, typically, between the 
trauma and  the manifestation of symptoms of brain pressure. In 
only one of o u r  diagnosed cases were suspicious symptoms noticed 
immediately after hirth. In  two cases the symptoms appeared one 
day  after birth, in four 2-4 days later, and  in another four a still 
longer time after birth. In  one  case symptoms of brain pressure 
manifested themselves on  the third day of life, disappeared in the 
course of two weeks, only to reappear in a n  alarming form one 
and  a half months later. Thus  the diagnosis was conclusively 
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Fig. I .  Diagrammatic Representation of a Pneumoencephalogram of an 
8-month o1,d Infant. 

proved by puncture during the first  days of life in only 3 cases, 
in the course of two weeks in 6 cases, and  in 2 cases still later. 
In  practice, owing  to  the vague nature of the symptoms, we  
decided to make the exploratory puncture as often as possible. 
In consequence, superfluous, but in no  way dangerous punctures 
(if the right technique is employed) were performed 3 to 4 times 
fo r  every positive result obtained. W e  feel that this deliberate 
search for sulxlural haematomas is the only way to disclose them. 
Some of the infants, who died a t  an  early stage, might have k e n  
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saved by this procedure. T h e  fact that the post-mortem reports 
from the Children’s Clinique revealed 20 uncomplicated su1)dural 
haematomas, not diagnosed dur ing  life, dur ing  the years 1946 to 
1950 urges one  to  extend the indications for exploratory puncture. 
I n  ou r  opinion this is amply justified, because the incidence which 
we established in living babies f o r  the years 1949 t o  I950 suggests 
that the so-called chronic subdural haematoma does not cau.se a n  
equally high mortality in children as in adults. T h e  open cranial 
sutures and  the elasticity of the head prevent a fatal rise in the 
intracranial pressure. Therefore i t  would appear that spontaneous 
recovery is much more frequent than in adults, hut i s  followed 
by such cerelxal defects as “subdural hygromas”, external hydro- 
cephalus, etc. As a n  illustration, w e  present a diagrammatic re- 
presentation of a pneumoenceplialogram of a n  8-month-old infant 
(Fig.  I ) .  

Treatineiit 

Su1)dural haematoma in adults i s  treated by evacuation of the 
haematoma. I n  children, the growth of the Ijrain gives rise to 
certain therapeutic problems, the younger the patient, the greater 
the problems. Most frequently the haematoma involves a n  entire 
hemisphere o r  even the surface of Imth hemispheres. I t  has a 
capsule formed by a thick neomemhrane consisting of connective 
tissue and  containing a1)undant hemosiderin crystals. I f  the 
development of the brain is to continue undisturl)ed, the mem- 
branes must be removed as radically as possi1)le. According to 
the principles laid down by I n g  r a h a m (1949)~ treatment was 
initiated I)y evacuating the haematoma through a puncture, allow- 
ing the contents t o  ooze out  a t  the rate of 5-15 cc. per day o r  
every second day. T h e  general condition of the child, often dis- 
couraging a t  f irst ,  was quite quickly relieved, while the haema- 
toma fluid gradually l m a m e  paler and  thinner. When the weight 
curve showed a tendency to rise, a small temporal exploratory 
trepanation was  made. I f  haematoma fluid was then found under 
the dura ,  but n o  dark  1)rown o r  greenish membranes were seen, 
the treatment was  restricted to drainage of the su1)dural space 
and  to a short  period of canalization, the maximum k i n g  24 
hours. In  5 of our  cases such a conservative operation was con- 
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sidered sufficient, and the further development of the children 
who have been followed up, has  so fa r  revealed no  disturlmnces. 
I f  the greenish-brown mem1)rane already referred to was  found 
under the du ra  a t  exploratory trepanation, it was  felt that a later 
osteoplastic trepanation antl extensive removal of the membranes 
was indicated. Th i s  condition was present in 5ix o f  ou r  cases; in 
two, moreover, Imth sides were affected. W e  performed tlie opera- 
tion under local anaesthesia, which we felt involved the least 
strain for a n  operation lasting about one hour antl n Iialf. F i r s t  
an  extensive dural flap was incised from the ternpro-parietal  
opening:, and from under i t  the external memllrane o f  tlie Iiaema- 
tonia, sometimes as much as 4 mm thick, was separated and  
removed as extensively as possi1)le. T h e  internal memljrane i s  
nearly always very thin and  largely adherent to the surface of 
the h a i n ;  one  is therefore not always successful in stripping 
it off without causing unnecessary hemor rhage .  IIowever, 
I n g r a li  a m (1949) considers i ts  partial removal of importance. 
After all Ijleeding had I e n  arrested, the  tlura was  closed as 
exactly as possible, tlie Imne fixed in place with metal thread, and  
the wound carefully closed. I n  all ou r  cases the operation pro- 
ceeded without mishap. One  case had a memlirane .+ mm. thick, 
and  a considerable part  of it could not be reached through the  
opening; it is therefore dou1)tful whether the operation in this 
case was  sufficiently extensive. In  this case tlie lateral ventricle 
was  also opened while the internal mem1)rane and  tlie coagulated 
1)lootl were 1)eing removed. Su1)sequent encephalography showed, 
however, that tlie ventricles of the Ilrain had a normal site and  
shape, and tlie development has so f a r  ( i .  e. for  7 months) Ixen 
fully satisfactory. The  necessity for such a radical operation i s  
readily understood when one i s  confronted with these thick mem- 
1)ranes. Within such a short  period of o1)servation we do not feel 
justified in saying definitely whether a further attempt should be 
made to remove the membrane remaining on the periphery, in the 
most serious cases. Among I n g r a h am’s (1949) cases subjected 
to radical treatment, follow-up examinations revealed disturbed 
mental development only as a n  exception. O n  the other hand, 
mental defects a r e  fairly general among those left untreated or 
treated conservatively. 
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SUM MARY 

T h e  authors have tried to  determine the frequency of perinatal 
subdural haematoma, its diagnosis and  the principles of treatment. 
I he investigation is based upon experience gained in the Women’s 

and  Children’s Clinique of the University of Helsinki, and  the  
material has  k e n  collected from the autopsy reports of both 
cliniques (120 cases from the 1Vomen’s Clinique seen during the 
period from 1925-june I s t ,  1941, and  5K cases from the Child- 
ren’s Clinique observed dur ing  the years 1946 to 1950). The  in- 
cidence of suljdural haematoma after full-term delivery is a t  least 
0.3 I per cent; this f igure increa.ws considerably i f  premature 
deliveries a re  included. Aetiological factors were found to be 
prematurity, late toxaemia of pregnancy, disproportion between 
head and  pelvis, and  surgical delivery. Such a high incidence 
shows the necessity for a more thorough examination of infants 
after hirth. Symptoms, such as drowsiness, lack of tone, etc., a r e  
in no  way characteristic, and  therefore the possibility of a sub- 
dural haematoma k i n g  present is often disregarded in premature 
babies, o r  cases of icterus and  laboured respiration. T h e  best 
diagnostic procedure is an  exploratory puncture performed in 
t ime and  using the correct technique. In  the autopsy material of 
the Children’s Clinique 20 such neglected cases (34 per cent) were 
found in which surgical treatment would prol)al)ly have k e n  suc- 
cessful, a fact which indicates that exploratory punctures should 
be performed more  often. O n  the other hand, we know that the 
open cranial sutures and  the elasticity of the head in newborn 
infants often prevent a fatal increase of the intracranial pressure, 
so that  all cases d o  not die. 

T h e  acute and  suhacute forms of subdural haematoma a r e  fatal 
in most cases, while forms that develop less rapidly may IK 
treated surgically. The  principle of surgical treatment is a gradual 
emptying by means of punctures a t  an  early stage, and  the removal 
of the haematoma membranes later, should such membranes have 
developed. By following these methods of treatment a satisfactory 
result was  obtained in I I  cases both quo ad vitam and  quo ad 
resti tutionem. 

I .  
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