CHRONIC

SUBDURAL HEMATOMA
DAVID

IN

INFANTS

SHERWOOD, M.D.
BOSTON

Chronic subdural hematoma has been used as a name to signify a
condition more commonly spoken of as pachymeningitis interna hemorrhagica. The latter name signifies infection, but the literature shows
no authentic proof of infection as an etiologic factor in this disease. In
using the term chronic subdural hematoma, I am following the example
of Putnam and Cushing and others who have written on this condition.
Chronic subdural hematoma occurs most frequently in infants during
the first year and in adults past middle life. A serosanguineous xanthochromic encapsulated fluid is found under the dura, which condition
in infants often causes enlargement of the head, vomiting, irritability,
hemorrhages in the eyegrounds, downward displacement of the eyes
and symptoms of the central nervous system, the most prominent being
convulsions.
One of the first cases on record was described by Ambroise Par\l=e'\,
The case was that of Henry II, who was wounded in a tourney in 1559.
Before Virchow's time the condition was recognized, and trauma was
given as an etiologic factor. In 1856, however, Virchow described the
disease and suggested infection as a cause for the condition. Since
that time much discussion has taken place in regard to the etiology.
Some investigators maintained that infection was present, while others
asserted that trauma was the important factor. The disease was thought
to be rare until recently. Finkelstein, in 1904, thought the condition
was uncommon and later in 1911 described six cases.
Rosenberg, in
1913, described thirty-eight cases, and since that time the literature has
included a growing number of case reports. Much of the work has
been reported in German and French, but now the English literature
also contains many reports in regard to this condition, in some of
which the disease is called chronic subdural hematoma and in others,
pachymeningitis interna hemorrhagica. The most comprehensive recent
work was published by Putnam and Cushing in 1925 and by Putnam
in 1927.
In this paper nine cases, one of which came to autopsy, are reported,
which clinically form a definite syndrome. These cases were observed
within an interval of approximately four years.
Submitted for publication, Dec. 17, 1929.
From the Infants and Childrens Hospital, Boston, and the Department of
Pediatrics, Harvard Medical School.
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REVIEW

OF

LITERATURE

The literature on pachymeningitis is extensive. Some of the con¬
tributions mentioned have reference to cases in adults, but it was thought
wise to include them in order to make the review of this subject more

comprehensive.

Prescott Hewett,1 in 1845, described the pathologic process of chronic
subdural hematoma much as it is described today, except that he con¬
sidered the inner lining of the dura to be the "parietal arachnoid." He
did not believe that infection was responsible, and gave hemorrhage
which later became encysted as the etiology for this condition. He
described the encystation of hemorrhages elsewhere in the body in order
to prove this point. Cases in adults were described with symptoms and

pathologic changes.
Virchow,2 in 1857,

demonstrated that the lesion of pachymeningitis
subdural and not within the layers of the dura or under the sub¬
arachnoid. He believed that the dura was inflamed and that a pseudomembrane was formed as a result. This was rich in blood vessels which
ruptured and caused hemorrhages.
Huegenin,3 in Ziemssen's "Cyclopedia" published in 1877, wrote con¬
cerning the pathologic process of this disease and described the various
stages in which he believed it occurred. He upheld the theory that
hemorrhage was the etiologic factor and was opposed to Virchow's infec¬
tious theory. The occurrence of the hemorrhage, he believed, might be
due to trauma, but there were many other cases in which degeneration of
the blood vessels and venous congestion were of importance. The pial
veins were thought to be an important source of hemorrhage. Statistics
were given which showed the disease to be present in infants less than
1 year of age in 2.7 per cent of all cases which came to autopsy. After
one year there was a falling off in the incidence up to the age of from
30 to 40 years, when it began to increase. The largest percentage of
cases occurred in persons between 70 and 80 years of age.
Huegenin
classed fresh subdural hemorrhage as pachymeningitis and found that
in most of his cases the disease ran a course of from one day to six
months. He found recovery to be rare, but all of his cases were in
adults.
Macewen,4 in 1885, reported a case in an adult in whom cerebral
hemorrhage had occurred after trauma, causing general weakness and
especially weakness of the left arm. There was also a right facial
was

1. Prescott Hewett: Tr. Med.-Chir. Soc. London 28:45, 1845.
2. Virchow: Verhandl. d. phys.-med. Gesellsch. zu W\l=u"\rzburg 7:134, 1857.
3. Huegenin, O.: Ziemssen's Cyclopedia, New York, William Wood & Company

12:386, 1877.

4. Macewen:

Lancet

1:881, 1885.
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paralysis, sluggish reaction of the right pupil and slight twitchings of
the right facial muscles. Weakness increased over a three months'
period. The patient was finally operated on, and a clot was found
overlying the right cerebrum. This was removed. Eight months later,
the patient was apparently normal.
Bevan Lewis favored the hemorrhagic theory. 1. The cyst is only
slightly adherent to the dura. 2. In the majority of cases there is no
evidence of pachymeningitis, as the dura is not thickened or vascular.
3. The early pathologic process is simply an extravasation of blood
5

into the subdural space. 4. Vascular disease is often coexistent with
this condition to render hemorrhage frequent.
Doehle,6 in 1890, reported cases of pachymeningitis found in 395
autopsies done on children up to the age of 10 years. Two hundred and
sixty-nine of these were done on children less than 1 year of age and
126 on children from 1 to 10 years of age. Of these patients, 48 were
found to have pachymeningitis, and of these, 38 were less than 1 year
of age and 10 were between 1 and 8 years. Pachymeningitis, then, was
found in 14.1 per cent of the children less than 1 year of age and in
8 per cent of the children between 1 and 8 years. No pachymeningitis
was found in children in the ninth or tenth year.
Pachymeningitis was not found to be the direct cause of death in
any case. It was accompanied by various diseases, such as congenital
syphilis in 7 cases, diarrhea in 17, pneumonia in 11, diphtheria in 5,
tuberculosis in 1, bronchitis in 2, purulent meningitis in 4 and rickets in 9.
Doehle believed that the membrane was formed by hemorrhage and
organization. He stated that injury at birth might be a responsible
etiologic agent in many cases, and he suggested that in the blood vessels
of the brain there might be lesions which trauma at birth would cause
to bleed and in this way produce pachymeningitis. Doehle believed a
fatal hemorrhage could result from the bleeding of the blood vessels
in pachymeningitis. This however, was unusual.
Cant,7 in 1891, reported a case of traumatic epilepsy in an adult
treated by operation. A large amount of sanguineous fluid and blood
clots were removed from underneath the dura, apparently with excellent
results in relieving the patient's symptoms.
Wiglesworth,8 in 1892, objected to the theory of infection as an
etiologic factor as proposed by Virchow, for the following reasons :
1. Bleeding often occurs without typical formation of membrane. 2. The
dura is roughened by the membrane but strips easily from it, leaving
5. Lewis, Bevan:
pany, 1889.

Textbook of Mental Diseases, London, C. Griffin & Com-

6. Doehle: Verhandl. d. Inter. Cong., 1890,
7. Cant: Lancet 1:542, 1891.
8. Wiglesworth, J.: Brain 15:431, 1892.

Berlin, vol. 5, section 17,

p. 40.
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signs of inflammation. 3. The membrane resembles an organizing
thrombus. 4. At the age at which chronic subdural hematoma usually
occurs, arterial degeneration is often present. 5. In fifty cases, twenty
were unilateral. Wiglesworth maintained that if infection were present,
6. The
more cases would have shown pathologic changes bilaterally.
is
which
below
the
tentorium,
prevents extra¬
pathologic process rarely
vasation of blood but not infection. 7. Insane and alcoholic patients
are likely to develop chronic subdural hematoma, suggesting possible
cerebral degeneration. Virchow would not have agreed with Wiglesworth
concerning the fact that the pathologic process was not that of inflam¬
mation and organization, and that the lesion resembled an organized
thrombus. Wiglesworth, however, brings out some salient points against
the theory of infection.
Wells,9 in 1892, reported a case of subdural hematoma in an adult
which caused symptoms with the onset three weeks after an injury.
The only premonitory symptom was headache after the injury. The
patient was cured by the removal of a subdural blood clot.
Robertson,10 in 1893, in discussing the etiology, suggested a third
theory which never received credence. He thought that the spinal fluid
pressure in some way became reduced so much that hemorrhage
occurred and suggested that the mechanism was similar to dry cupping.
Boudurant,11 in 1893, reported eight cases in adults which occurred
during ninety consecutive autopsies on insane patients. He did not
believe in the inflammatory theory, but thought that primary hemor¬
rhage accounted for the lesion. Evidence of endarteritis chronica
diffusa was found in some of his cases. In one case, there was a
recent subdural hemorrhage ; another showed extravasated blood in the
subarachnoid space ; four cases showed recent extravasation of blood
with membranes of earlier date ; two showed membranes but no
no

hemorrhages.
Sutherland,12

in 1894, reported two cases of subdural hemorrhage
associated with scurvy, one in a patient aged 14 months and one in a
patient aged twenty-four months, but he could not prove that this was
more than a coincidence.
Bowlby,13 in 1895, described a case of epilepsy in an adult due to
subdural hemorrhage and mentioned another case with a large sub¬
arachnoid cyst which caused no symptoms.
9.
10.
11.
12.
13.

1895,

Wells, F. L.: M. Rec. 41:541, 1892.
Robertson, G. M.: J. Ment. Sc. 39:203, 1893; ibid. p. 368.
Boudurant, E. D.: Alienist & Neurol. 14:1, 1893.
Sutherland, G. A.: Brain 17:27, 1894.
Bowlby, K.: Surgical Pathology, Chicago, Chicago Medical Book Company,
p.

598.
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Ford Robertson,14 in 1896, discussed the theories put forth explain¬
ing the pathologic changes. He believed that primary hemorrhage was
responsible for some cases and that other cases resulted from a morbid
process in the dura which he found in microscopic sections of the
dura in autopsies on the insane. He thought that the theory put forth
by Robertson in 1893 was untenable.
Herter,15 in 1898, reported two cases, one in an infant aged 5^/2
months and one in an infant aged 22 months. The diagnosis in each
case was confirmed by autopsy.
He stated that the majority of cases occurred in patients less than 1
year of age, most of them being in patients less than 6 months.
Ford Robertson in his "Pathology of Mental Disease" admirably
described the pathologic changes in pachymeningitis.
He discovered lymph channels in the dura which he thought carried
cerebrospinal fluid which seeped through to the subdural space from
the subarachnoid space and hence to the blood sinuses via these lymph
channels. Interference with this flow, he believed, might cause the
degenerative processes he observed in the dura. Robertson also dis¬
covered capillaries in the inner layer of the dura which are not ordi¬
narily described. These he believed to be the source of hemorrhage in
the degenerated dura.
He suggested again, as he had in a previous article,14 two theories
concerning the etiology of the subdural membranes. One concerned
degeneration of the dura, which was found only in the insane, the
other, a rupture of a pial vein.
Robertson found membranes in 25.5 per cent of the autopsies done
on insane patients and thought that most of them were of recent origin.
Five of the hemorrhages originated from pial veins.
Barrett,17 in 1902, did some careful research in regard to the pathol¬
ogy of this condition. He noted as a fairly constant observation that
there was an intravascular separation of fibrin. This observation was
best made with Weigert's stain. He found no organisms by staining
10

cultural methods, which were other than contaminations. The organ¬
isms found as contaminants were those that would have caused path¬
ologic changes of a different nature from those found at autopsy.
Barrett also implanted pieces of the membrane from the hematomas in
the brains of cats and failed to reproduce the pathologic changes of
chronic subdural hematoma in this manner. His conclusion was that
or

14. Robertson, Ford: J. Path. & Bact. 4:119, 1896.
15. Herter: Am. J. M. Sc. 116:202, 1898.
16. Robertson, Ford: Pathology of Mental Disease,
Clay, 1900.
17. Barrett, J. O. W.: Brain 25:181, 1902.

Edinburgh, William F.
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morbid process in which the essential lesion is a separation of fibrin,
a great extent within the blood vessels, was responsible for this
condition.
Starr 18 described the pathologic process in his book in 1903. He
thought inflammation of the dura was followed by a thin vascular mem¬
brane the vessels of which ruptured to cause a hematoma. He men¬
tioned that some pathologists believed that the hemorrhage came first
and that later the clot became adherent to the dura. He described the
laminated membrane in connection with the dura found in the insane.
He reported a case in a child, aged 9 years, who had hemiplegia after
a fall, which was followed by epilepsy. The child was operated on, and
a thin, red, velvet-like lining of the dura was found and removed.
Recovery took place, and the child had no attacks for two years.
Finkelstein,11' in 1904, reported a case of pachymeningitis in an
infant, aged 7 months. The onset of symptoms began at the age of 6
months. When seen at 7 months, the patient was spastic, the head was
enlarged and hemorrhages were present in the retina. The fontanel
was bulging.
Lumbar puncture showed increased pressure, which
quickly sank to a minimum but did not relieve the bulging fontanel.
Puncture of the fontanel showed dark hemorrhagic fluid 3 or 4 mm.
under the skin. Finkelstein believed that syphilis had played a part in
other cases, but found no evidences of it in this case. He stated that
intercurrent infections were usually the cause of death, and believed
the disease to be rare.
Peter Misch,20 in 1905, reported two cases in infants. One was in
an infant aged 3J/2 months who died six weeks later with coma, con¬
vulsion and hyperpyrexia. Autopsy showed a membrane beneath the
dura and 400 cc. of bloody fluid. The patient in the second case was 6
months old and died at 12 months of age with pneumonia. Autopsy
showed bilateral pachymeningitis. No fresh blood was present, but
the membranes showed organized tissue. They were red and injected
in some places and showed brown spots in others. Misch drew no
definite conclusions with regard to the etiology.
Göppert,21 in 1905, reported three cases which he had observed
within two years. The onset of the disease in these infants was at 3j4,
6 and 12 months. Rickets was present in two cases and tuberculosis
in one. Two of the patients died, and one recovered and was well at
the age of 2 years. Convulsions were present in all three cases, enlarge¬
ment of the head was mentioned in two cases and hemorrhages in the

a

to

18. Starr, N. A.: Organic Nervous Diseases, New York, Lea &
p. 709.
19. Finkelstein: Berl. klin. Wchnschr. 41:403 (April) 1904.
20. Misch, P.: Jahrb. f. Kinderh. 62:229, 1905.
21. G\l=o"\ppert, F.: Jahrb. f. Kinderh. 61:51, 1905.

Febiger,

1903,
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In one case the onset of
case.
Puncture of the fontanel was evi¬
dently not done in these cases, and it was thought that lumbar puncture
afforded relief.
Finkelstein,22 in 1905, reported three cases and described the disease.
At this time he did not believe the disease to be rare among infants.
Colds, bronchitis, tuberculosis and syphilis were thought to be possible
factors in the etiology of the disease. Finkelstein divided pachymen¬
ingitis into acute and chronic forms, and described one case in which
the patient died sixteen days after onset at > / months of age as illus¬
trating the former type and two cases in patients aged 6 and 8 months
illustrating the latter. In the case representing the acute form, the
onset occurred with convulsions. Hemorrhages in the eyegrounds were
present in two cases. Puncture of the fontanel was done in the two
chronic cases and yielded a bloody fluid. One patient died after an
acute onset and two died with pneumonia. Cultures of the spinal fluid
and fluid from the cyst gave negative results. The diagnosis of pachy¬
meningitis was confirmed by autopsy in all three cases. Puncture of
the fontanel and injection of gelatin were recommended for relief from
symptoms. Antisyphilitic treatment was thought to be worth while
unless syphilis could be ruled out.
Oppenheim.23 in 1908, gave a good description of pachymeningitis
and mentioned various etiologic agents, among which he named scurvy.
No special mention was made of the disease in regard to children, how¬
ever.
Among the therapeutic agents mentioned for relief from symp¬
toms were ice packs, bleeding, laxatives, skull puncture, occasional
lumbar puncture and radical removal of the hematoma.
Hahn,24 in 1911, reported one case of pachymeningitis in an infant
months
of age which had an onset with convulsions. The head was
8
enlarged, the neck was stiff, reflexes were increased and strabismus was
present. Active rickets and bronchitis accompanied the disease. Lum¬
bar puncture showed a bloody sterile fluid. Puncture of the fontanel
showed a brownish-red sterile fluid on the second attempt. The eyegrounds showed hemorrhages, and the disks were choked. Injections
of gelatin were given, but the infant died. The diagnosis was confirmed
by autopsy. Hahn believed that trauma might play an occasional role
but that a bleeding diathesis was present. He recommended lumbar
and fontanel punctures and injection of gelatin for relief.

eyegrounds

were

mentioned in

symptoms occurred after

one

trauma.

22. Finkelstein: Lehrbuch der S\l=a"\uglingskrankheiten, Berlin, Fischer's Med,
1905.
23. Oppenheim, H.: Lehrbuch der Nervenkrankheiten, Berlin, S. Karger, 1908.
24. Hahn, H.: Deutsche med. Wchnschr. 37:1518, 1911.
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Finkelstein,25 in 1911, reported six

cases

children, in five of which the condition

of
was

pachymeningitis in small
confirmed by autopsy.

Puncture of the fontanel was thought to be necessary to establish the
diagnosis. Infection, rickets and trauma were mentioned as etiologic
factors. Injury at birth was also thought to be of importance. Injec¬
tion of gelatin was recommended for relief from symptoms.
Henschen,20 in 1912, reported the results of 14,659 autopsies and
found that 8 per cent of the infants who are born alive but die by the
eleventh day die of intracranial hemorrhage, and that 2.27 per cent die
without other cause for death except subdural hemorrhage. These sta¬
tistics are interesting only in relation to the possible effect of injury at
birth in producing pachymeningitis and the frequency of the occurrence
of such injury.
Meigs,27 in 1913, reported two cases of pachymeningitis, one in an
infant aged 3 months and the other in one aged 4 months. His first
patient showed enlargement of the head, right conjugate deviation of
the eyes, spastic left arm, convulsions and a temperature of 101 F.
No syphilitic process was demonstrated. His second case showed no
other symptoms or signs than an enlarged head and failure to gain
weight. Autopsy verified the clinical diagnosis. No syphilitic process

found to be present.
Rosenberg,28 in 1913, reported thirty-eight cases of pachymeningitis
in infants. He divided the disease into three types : In the first, the
child became restless and there was slow enlargement of the head and
separation of sutures ; in the second type the nervous symptoms became
more acute, the child cried a good deal and convulsions occurred ; in
the third type the symptoms were fulminating and might come on
during a severe illness. Deep coma, severe convulsions and abnormal
reflexes might be present. Retinal hemorrhages occurred in one third
of the patients observed. Rosenberg considered puncture of the fontanel
harmless and important in diagnosis. The course might be from three
to five months and the disease might then become arrested. The mor¬
tality in his clinic was 60 per cent and resulted mostly from intracranial
infections. Rosenberg had seen good results from injection of gelatin
as suggested by Finkelstein. He thought that puncture of the fontanel
relieved pressure and that measures to build up the general condition
to guard against intercurrent infections were of great importance.
Rosenberg found capillary damage in the meninges and a fibrinous
exúdate under the dura. Injury at birth was thought to be of possible
was

25.
26.
27.
M. A.
28.

Finkelstein: Jahrb. f. Kinderh. 74:451, 1911.
Henschen, K.: Arch. f. klin. Chir. 99:67, 1912.
Meigs, G.: Report of Two Cases of Pachymeningitis Hemorrhagica, J. A.
61:2186 (Dec. 13) 1913.
Rosenberg: Berl. klin. Wchnschr. 50:2272, 1913.
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importance as an etiologic factor. Nosebleed was noted in twentythree of thirty-eight cases reported, and in eleven of these the cultures
were positive for diphtheria.
Eight per cent of the patients had
chronic rhinitis. Syphilitic rhinitis was thought to provide the basis for
other nasal infections that might be superimposed. As a prophylactic
measure, Rosenberg suggested care to avoid grip and diphtheria, signi¬
fying that he thought infection important, at least as a terminal mani¬

festation of the disease.
Duperie and Dubourg,29 in 1913, reported a case of tuberculous men¬
ingitis associated with pachymeningitis which was confirmed at autopsy.
The pachymeningitis, however, consisted of only a few plaques of mem¬
brane and hemorrhage lying underneath the dura bilaterally.
Hada,30 in 1913, reported a case of pachymeningitis occurring after
pertussis in a child 14 months of age. One day before entry the infant
was thought to have whooping cough.
Six days later, he whooped and
Eleven days after the patient's
on the following day had convulsions.
lumbar
showed
blood and pus in the spinal fluid.
admission,
puncture
Convulsions continued, and paralysis of various extremities set in.
Finally pneumonia and otitis media developed. The patient died five
months after entry.
Autopsy revealed thickened meninges and a dura which was thick¬
ened and brownish red on its inner surface. The brain substance
seemed friable. Hada believed that infectious diseases played a major
part in the etiology in pachymeningitis.
Ciarla,31 in 1913, reported cases of pachymeningitis in 6,631 autopsies
and found the frequency to be 0.85 per cent. There was one case in an
infant aged 15 months and one in a 10 year old child, both associated
with infection elsewhere in the body. The former had pneumonia and
the latter tuberculosis.
Wohlwill,32 in 1913, discussed pachymeningitis and reported several
cases in adults and one in an infant aged 12 months, who also had diph¬
theria and pneumonia. Autopsy revealed a new membrane beneath the
dura composed of large blood capillaries and connective tissue. Wohl¬
will believed that a primary growth of endothelial tissue was responsible
for the lesion and thought that hemorrhage or organization were sec¬
ondary. In traumatic cases and in cases with bleeding diathesis, how¬
ever, he stated that the lesion suggested organization of a primary
hemorrhage. The causes, he thought, were manifold. Trauma at birth
was mentioned as a possible factor.
29. Duperie and Dubourg: Gaz. nebd. d. sc. m\l=e'\d.de Bordeaux
30. Hada, B.: Virchows Arch. f. path. Anat. 214:206, 1913.
31. Ciarla: Arch. f. Psychiat. 52:439, 1913.
32. Wohlwill: Virchows Arch. f. path. Anat. 214:388, 1913.

34:157, 1913.
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Trotter,33 in 1914, suggested the various steps in the mechanism
which caused different symptoms. He believed that in the early stage
of chronic subdural hematoma an accumulation of blood might displace
the spinal fluid, but that compensation might take place so that no
symptoms would necessarily occur. The second stage resulted in cere¬
bral venous congestion due to pressure of the blood clot and this, in
turn, caused symptoms of irritability and other related disturbances of
the central nervous system. The third stage consisted of capillary
anemia resulting from the pressure of the blood clot. Paralysis then
occurred but might be transient, as the anemia was relieved from time
to time by changes of pressure.
Trotter also stated that trauma was practically always the etiologic
agent, and he believed that pachymeningitis hemorrhagica interna was
not a good name for this condition. The source of hemorrhage, the
writer believed, was the cerebral veins that pass from the brain to the
tributaries of the superior longitudinal sinus through the dura.
Trotter did not admit that infection was responsible in any way
for the disease. The only etiology other than trauma which he con¬
sidered possible was some underlying bleeding diathesis which in turn
was probably aided by trauma.
Gordon,34 in 1914, reported two cases of pachymeningitis in young
children, one case with hemorrhage and one case without hemorrhage.
Retinal hemorrhages were found in the hemorrhagic case. The spinal
fluid in both cases was clear without organisms and with a slight lymphocytosis. The Wassermann reactions were negative in both cases. No
mention was made of observations at autopsy.
Korwitz,35 in 1914, reported the results of 5,998 autopsies on still¬
born infants and on infants up to the age of 2 years. Of these, 16
per cent showed intracranial hemorrhage.
Intracranial hemorrhage occurred in 25.5 per cent of the stillborn
infants ; in 26.6 per cent of those that died during the first few weeks
of life ; in 14.7 per cent of those that died from one to three months
after birth ; in 10 per cent of those that died between the ages of 3 and
12 months and in 9.4 per cent of those that died during the second year.
Subdural hemorrhages were found to be most frequent, and Korwitz
believed that these hemorrhages would cWelop into pachymeningitis. In
3.875 cases in children from 8 days to 2 years of age, he found pachymeningitic changes in 3.9 per cent. Four cases of pachymeningitis were
observed in stillborn infants and nine cases in new-born infants. Kor¬
witz described the pathologic process usually described as pachymenin¬
gitis as occurring in these cases which he reported.
33. Trotter, W.: Brit. J. Surg. 2:271, 1914.
34. Gordon, A.: J. Nerv. & Ment. Dis. 41:383, 1914.
35. Korwitz, H. L.: Virchows Arch. f. path. Anat. 215:233, 1914.
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Sachs and Eisberg 36 reported a case in an adult in whom mental
symptoms and headache were present for two months after an injury.
Then additional trauma occurred, and the symptoms became more
severe.
Operation was performed, and three months later the patient
apparently had completely recovered. A blood clot, membrane and a
large amount of bloody fluid were removed from the surface of the
right cerebral hemisphere.
Feer,37 in 1916, reported five cases in infants. The milder cases
showed increased intracranial pressure with moderate convulsions, spasticity and irritability. The more severe cases showed stupor, stiffness
of the neck, strabismus and bulging fontanel. Lumbar puncture usually
revealed bloody or xanthochromic fluid. Puncture of the fontanel
showed bloody fluid a few millimeters below the skin. The disks were
often choked. Cobweb-like hemorrhages were present in the retina.
One patient developed facial paralysis and one developed hydrocephalus
and was blind in one eye. In most cases healing was thought to occur.
No cases were associated with syphilis, diphtheria or trauma. Hemorrhagic diathesis was thought to be a possibility in one case. The diag¬
nosis was made by a bloody sterile spinal fluid and a bloody fluid
obtained by puncture of the fontanel and by cobweb-like hemorrhages
in the retina, observed in four or five cases.
Heuer and Dandy,38 in 1916, reported a case of pachymeningitis
in a man, aged 26, without any history of trauma. The lesion was
unilateral, covering one cerebral hemisphere. The pathologic process
described coincided with the description of other lesions of this sort.
The symptoms were : change of disposition, headache, loss of vision and
occasional vomiting.
Schwartz,30 in 1916, cultivated meningococcus from the fluid of a
case of pachymeningitis in an infant aged 5 months. He quoted Schott¬
müller of Munich, who reported the disease following streptococcus
septicemia, and who was inclined to believe that infection was the agent
responsible for this condition. He thought pachymeningitis and leptomeningitis were manifestations of the same process. Organisms other
than the meningococcus, however, were thought to be able to produce
the disease.
Sachs,40 in 1920. suggested that injuries at birth of infants who
survive may form the foundation of future chronic subdural hematomas.
36.
37.
38.
39.
40.
Arch.

Sachs, B., and Elsberg: New York M. J. 104:633, 1916.
Feer: Cor. Bl. f. schweiz. Aerzte. 46:1148, 1916.
Heuer and Dandy: Bull. Johns Hopkins Hosp. 27:224, 1916.
Schwartz, A. B.: Pachymeningitis, Am. J. Dis. Child. 11:23 (Jan.) 1916.
Sachs, E. V.: Review of Eight Years' Experience with Brain Tumors,
Surg. 1:74 (July) 1920.
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Rosenberg,41 in 1920, discussed pachymeningitis and mentioned the
fact that it was ushered in by hydrocephalus and disturbance of the
central nervous system. Lumbar puncture was thought to help but little
in the diagnosis, as the cyst did not communicate with the subarachnoid
space. Occasionally, however, it caused a xanthochromic spinal fluid.
Invasion of the lesion by bacteria and the resulting purulent meningitis
were mentioned.
Sequelae in ten cases were as follows : two idiots,
three imbeciles, one person with a neuropathic constitution, one stutterer,
one bedwetter and two normal subjects.
Two of the affected patients
also showed atrophy, two impaired vision and one facial paralysis.
Rosenberg,42 in 1921, wrote a monograph on pachymeningitis, in
which he described two types. One was called the traumatic or regres¬
sive type and the other the idiopathic or progressive type. He found
no evidence of infection in either type, except that due to complications.
Clinically he described three groups of cases. The first was a latent
or beginning form. The second showed acute symptoms due to cerebral
pressure and the third was a violent, rapidly progressing form. Seven
cases were reported in patients between the ages of 3 and 6 months in
the first group, eight cases in infants in the second, and four cases in
infants in the third. The prognosis in the third group was thought to
be bad. If a patient recovered in any group, the course was from two
to five months.
Symptoms and sequelae were discussed at length. Symptoms of the
central nervous system were prominent, and enlargement of the head
was a common physical observation. The cranial nerves were involved
in 33 per cent of the cases, and the muscles of the eye were especially
likely to be involved. Nystagmus was the most common change in the
muscles of the eye. Retinal hemorrhages were noted early in the dis¬
ease, and changes in the disk were reported in a previous paper by
Rosenberg41 in 1920, with the addition of aphasia, protrusion of the
tongue, strabismus, grimaces, tremor and twitching.
Meningitis was a common occurrence and was present in nine cases.
The tubercle bacillus, streptococcus, colon bacillus and pneumococcus
In one case the patient was infected by puncture of
were responsible.
the fontanel, but the infection was thought to travel usually from the
nose by the way of the lymphatics to the brain.
Four cases of congenital syphilis were present among the cases
reported. Diphtheria was mentioned as a source of infection. Throm¬
bosis of the cavernous sinus was frequently found. No cases were
observed among carefully breast-fed infants, and Rosenberg thought
that the disease was much more likely to occur among poorly nourished
infants.
41. Rosenberg: Deutsche med. Wchnschr. 46:1348, 1920.
42. Rosenberg: Ergebn. d. inn. Med. u. Kinderh. 20:549, 1921.
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The therapy consisted of building up the resistance, puncture of the
fontanel and possibly injection of gelatin.
The prognosis was thought to depend on the occurrence of intercurrent infection, as pachymeningitis itself seldom caused death.
Dunn,43 in 1922, reported five cases in adults under the heading of
pachymeningitis. These cases, however, were not definitely proved,
and frank hemorrhage rather than the pathologic changes of pachymen¬
ingitis may have been responsible for the symptoms. Syphilis was not
found to be a factor except possibly in one case.
Burhans and Gerstenberger,44 in 1923, reported five cases in infants
from 2 to 20 months of age in which trauma was thought to be an
important etiologic factor and in which syphilis was thought to be a
negligible etiologic factor. Retinal hemorrhage was present in four of
five cases. Puncture of the fontanel confirmed the diagnosis of hemor¬
rhage over the cerebrum in three cases. The fontanel was bulging in
two cases. Enlargement of the head was thought to be present in one
case.
One case was especially interesting as the infant had symptoms
of cerebral hemorrhage at birth. He later recovered and then experi¬
enced a fall after which symptoms of pachymeningitis occurred.
Observations post mortem were reported in one case ; these were typical
of chronic subdural hematomas.
Fried,45 in 1924, reported a case in an adult which may have been
similar to those reported by Neal in 1926 mentioned subsequently. His
patient had a sudden onset of symptoms of the central nervous system.
Two lumbar punctures were done, and both showed bloody fluid. These
relieved the patient, who recovered after three weeks. It seems hardly
fair to assume that the pathologic process of chronic subdural hematoma
was present in this case.
Fried believed this condition to be rare in
infancy, but particularly during the first to the twenty-first year of life.
Stephenson,40 in 1924, reported a case in which the condition was
diagnosed clinically as pachymeningitis in an adult who also had syphilis.
He believed that syphilis, as well as other factors including trauma,
might be responsible for pachymeningitis.
Swift,47 in 1925, reported six cases in adult patients in which the
condition was diagnosed pachymeningitis. All of these patients recovered.
Four were said to be due to infection, although no reports on cultures
from spinal fluids were given. One case was said to be due to syphilis
because the Wassermann reaction was positive.

Dunn, A. D.: Am. J. M. Sc. 163:819, 1922.
Burhans, C. W., and Gerstenberger, H. J.: Internal Hemorrhagic Pachymeningitis in Infants, J. A. M. A. 80:604 (March 3) 1923.
45. Fried, H.: M. J. & Rec. 119:149, 1924.
46. Stephenson, J. W.: M. Clin. North America 9:379, 1924.
47. Swift, G. W.: Northwest Med. 24:232, 1925.
43.
44.
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Putnam and Cushing4S published an important paper on chronic
subdural hematoma in 1925. They thought insignificant trauma might
cause this condition.
Two types were mentioned: (1) reactive or
traumatic and (2) spontaneous. In the first type, there were large mesothelial-lined spaces which connected with capillaries but contained few
or no red blood cells.
The second type showed giant capillaries which
were connected with one another.
Mesothelial-lined spaces were few.
Fibrosis was present near the dura, and mesothelium covered the portion
of lesion approximate to the subarachnoid. They found no neoplastic
or inflammatory tissue and suggested that the second type might be the
chronic form of the first type. In their experience the onset of symp¬
toms might be delayed days or months from the time trauma was

experienced.

Chambers,49 in 1925, reported

a case in which the condition was
in
connection with mastoiditis and chronic
diagnosed pachymeningitis
abscess of the brain. The description of the pathologic changes, how¬
ever, did not correspond to that usually ascribed to this disease.
Debré and Semelaigne,so in 1926, reported five cases of pachymen¬
ingitis and two other cases of suspected pachymeningitis in infants
observed during a five year period. They mentioned sequelae occur¬
ring in their patients after recovery. These were unilateral amaurosis,
external hydrocephalus with muscular spasm and strabismus. Some of
these sequelae occurred in all patients except one who was 5 months old
and who appeared normal two months after recovery. One patient had
chorioretinitis, another had a syphilitic father, another had a positive
Wassermann reaction and clinical evidence of syphilis, and still another
had a positive Wassermann reaction and a mother who had a positive
Wassermann reaction. Syphilitic treatment in the last three patients
seemed to be beneficial. Lumbar puncture helped to relieve symptoms.
Holmes,51 in 1926, reported a case of chronic subdural hemorrhage
in an adult produced by trauma which he considered to be the same
disease as pachymeningitis.
Cabot,52 in 1926, discussed a case of pachymeningitis in an adult
which developed after trauma. The pathologic process consisted of a
sac containing bloody fluid and purulent material which was sterile on
culture. There were no laminations in this lesion. Operation apparently
caused improvement in the condition of the patient.

48. Putnam, T. J., and Cushing, H.: Chronic Subdural Hematoma, Arch.
Surg. 11:329 (Sept.) 1925.
49. Chambers, T. R.: J. M. Soc. New Jersey 22:209, 1925.

50. Debr\l=e'\and Semelaigne: Pachymeningitis in Infants, Presse m\l=e'\d.34:337,
1926; abstr., J. A. M. A. 86:1488 (May 8) 1926.
51. Holmes, W. H.: M. Clin. North America 9:1558, 1926.
52. Cabot: Boston M. & S. J. 194:592, 1926.
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Neal,53 in 1926, reported thirty-five cases of meningea! hemorrhage
in which operation was not performed. The patients in twenty-one of
these cases recovered. The etiology was obscure in all cases. Post¬
mortem examination on one patient, aged 18 years, showed pathologic
changes described as pachymeningitis. Postmortem examinations in
other cases showed hemorrhages in the pia in one and hemorrhage into
the ventricles in two. Some of these cases might have developed into
pachymeningitis, and Neal thought that perhaps the various observations
were made during different stages in pachymeningitis. There were four
patients less than 2 years of age, but two of these had epidemic menin¬
Three died.
was unknown in two.
gitis, and the cause of bleeding
Putnam and Putnam 54 carried on experiments in which they injected
blood under the dura, but they could not produce a chronic subdural
hematoma which had a progressive course. The lesion produced was
similar to that in pachymeningitis as it showed mesothelial lined spaces,
a mesothelial covering and granulation tissue.
The course of the lesion,
and
in
this
however, was not progressive
respect was different from
chronic subdural hematoma.
Griswold and Jelsma,55 in 1927, reported seven cases of pachymen¬
ingitis in adults. Three of these had histories of trauma. Three others
were users of alcohol, and one of the three had a positive Wassermann
reaction. In one case the history was not given. These observers
thought that a history of trauma was likely in all cases if it could be
elicited, but added that a predisposing vascular lesion might be impor¬
tant in aiding trauma to cause hemorrhage.
Rand,50 in 1927, described the pathologic changes and reviewed the
article by Putnam and Putnam. He mentioned the variability of the
symptoms and the various kinds of injury both mild and severe that
might cause symptoms. He said that many cases were found in insane
asylums, and that jacksonian attacks were sometimes present. Seven
adult cases were reported, all of which had a traumatic background. In
three of these cases the patients had convulsions, and the latent period
from the time of trauma to the onset of symptoms varied from one to
seven months. Rand agreed with Trotter that the
pial vessels were the
source of the hemorrhage. Five patients recovered and two died. Good
results were obtained from the removal of the cyst. In advanced cases
a high percussion note was present over the calvarium, and the disks
showed choking.
53. Neal, J. B.: Spontaneous Meningeal Hemorrhage, J. A. M. A. 86:6
(Jan. 2) 1926.
54. Putnam, T. J., and Putnam, I. K.: J. Nerv. & Ment. Dis. 65:260, 1927.
55. Griswold, R. A., and Jelsma, F.: Relationship of Chronic Subdural Hematoma and Pachymeningitis Hemorrhagica Interna, Arch. Surg. 15:45 (July) 1927.
56. Rand, C. W.: Chronic Subdural Hematoma, Arch. Surg. 14:1136 (June)

1927.
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Fig. 1.—Picture made at autopsy showing dura, subdural membrane, clot
beneath subdural membrane and brain substance under clot.
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Dietrich,57 in 1927, discussed the etiology of pachymeningitis, and
stated that trauma at birth and infectious diseases were important in
children.
Kernbach and Fisi,58 in 1927, described a case in a child, aged 18
months, who died within a short time. There was no evidence of trauma.
Autopsy revealed pachymeningitis and similar changes were also present
in the spinal dura. i\cute hemorrhagic nephritis was present and it
was suggested that the pachymeningitis might be considered a part of a
generalized infection.
Holmes,59 in 1928, reported two cases in an article in which he dis¬
cussed the disease. In both of his cases the condition was the result of
trauma, and he believed that trauma was invariably present as an etio¬
logic factor. He used the term "chronic subdural hematoma" to describe
the disease and maintained that pachymeningitis was merely a name
used to signify belief in the infectious theory of Virchow and of the
older pathologists. He stated that hemorrhage in the spinal fluid indi¬
cated that the subarachnoid space had been involved and that the hemor¬
rhage had not become encysted. Holmes described three stages of
symptoms that occurred as the disease progressed which might be com¬
patible, roughly, with the mechanism of the disease suggested by Trotter
in 1914.
Craig,00 in 1928, in an editorial mentioned the importance of the
latent period during which no symptoms occurred after trauma. He
believed operation offered hope of success and suggested that a history
of trauma was of great significance.
Glauber,61 in 1928, reported four cases observed in three months.
The first case was that of a child aged 2 years with an intellect of a
child aged 3 months. Development was apparently normal until the
age of 18 months. Marked rickets, enlargement of the head and bradycardia were present. He had refused food and had a subnormal tem¬
perature. The clinical diagnosis was internal hydrocephalus. Lumbar
puncture showed a bloody fluid. Autopsy showed a thickened dura with
fresh hemorrhages in some places and brownish discoloration in others.
The patient in the second case was 12 months of age and showed
convulsions, paralysis, coma, reflex changes and bloody fluid on puncture
of the fontanel. Autopsy showed pachymeningitis which was infected.
57. Dietrich: M\l=u"\nchenmed. Wchnschr. 74:1436 (Aug.) 1927.
58. Kernbach, M., and Fisi, V.: M\l=u"\nchenmed. Wchnschr. 74:1521 (Sept.)
1927.
59. Holmes, W. H.: Chronic Subdural Hemorrhage, Arch. Neurol. &
Psychiat. 20:162 (July) 1928.
60. Craig, W. M.: Surg. Gynec. Obst. 47:728, 1928.
61. Glauber: Monatschr. f. Kinderh. 38:293, 1928.
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patient was 21 months of age. The clinical diagnosis was
pachymeningitis interna hemorrhagica, and this was confirmed at autopsy.
The patient in the fourth case was 3^4 months of age. Three cubic
centimeters of xanthochromic fluid containing fresh and crenated red
blood cells was recovered from puncture of the fontanel. Pachymenin¬
gitis was found at autopsy.
Glauber stated that diagnostic methods such as encephalography and
punctures of the fontanel might be the cause of a hematoma under the
dura. Injury at birth was given as a possible factor, and angiodystrophy
was not thought to be an unlikely etiologic agent.
The third

ANATOMY

AND

PATHOLOGY

The dura is composed of fibrous tissue which is supplied by nerves,
blood vessels and lymphatics. It has two layers made of parallel con¬
nective tissue fibers, and these layers separate to form the blood sinuses
found in the dura.
The dura receives its blood supply, according to Cunningham's text¬
book of anatomy, from small vessels entering its upper layer. These
are connected with the blood vessels that supply the skull or with ves¬
sels outside the dura, such as the middle meningeal artery. The blood
vessels of the dura are small and are most numerous in the outer layer,

according

to

Cunningham.

The dura also carries the blood sinuses and the pial veins which
empty into them. The latter are sometimes found in the dura some
distance from their connections with the blood sinuses. Cunningham
made no mention of the fact that these vessels nourish the dura in any
way. The only blood supply, then, appears to be from the small blood
vessels entering from without. These vessels and strands of fibrous
tissue make the dura adherent to the skull. This is much more notice¬
able in infancy and old age than in middle life.
The only other blood vessels of the dura have been described by
Ford Robertson in the "Pathology of Mental Disease." He found a
rich network of blood vessels in the inner layer of the dura by making
horizontal sections and believed these vessels to be important in con¬
tributing to the hemorrhage in chronic subdural hematoma. Robertson
also described lymph channels in the dura which he believed emptied
into the blood sinuses. The vessels described by Robertson are not
mentioned by most anatomists.
In the subdural space, which is really only a potential space between
the dura and the arachnoid, there is only enough fluid to moisten the
under surface of the dura and the upper surface of the arachnoid. This
fluid, according to Cunningham, finds its way into the blood sinuses of
the dura by absorption through that part of the dura which covers the
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Robertson believed that the fluid in the subdural
space seeps through the arachnoid membrane from the subarachnoid
space and then is carried by the lymphatics, which he observed in the
inner layer of the dura, to the blood sinuses.
As a possible source of hemorrhage into the subdural space one
might imagine a morbid process in the dura covering the pacchionian
bodies which would allow blood from the superior longitudinal sinus
to enter the subdural space. Another source, according to Robertson,
is the small veins that he found in the inner layer of the dura. He
believed that these are the source of hemorrhage where a morbid
change takes place in the dura. The only other place from which hemor¬
rhage seems likely to occur is a pial vein, and this is the source of
hemorrhage that seems to be generally accepted in chronic subdural
hematoma due to trauma. It is conceivable that hemorrhage might
occur from any of these three sources.
It seems unlikely that the small
vessels in the outer layer of the dura contribute to the hemorrhage, and
it is also rather difficult to believe that the rupture of a pial vein would
involve the subdural space alone without causing hemorrhage into the
subarachnoid space as well. That the latter space is often involved is
suggested by bloody fluids obtained by lumbar punctures early in the
disease ; these fluids frequently become clear later, as the hemorrhage is
presumably walled off.
The pathology has been described by many writers since Virchow's
time. Ford Robertson in 1900 16 did careful work on the pathology of
this condition. Putnam,48 in 1925, reviewed reports of various pathologic
observations by different investigators, and his paper should be con¬
sulted for a more detailed report in regard to the pathologic anatomy.
The description of the pathology given in this article is taken largely
from Putnam's paper.
Putnam divided the chronic subdural hematoma into two types, which
he called (1) vascular or spontaneous and (2) reactive or traumatic.
The former term is applied to those hematomas which apparently occur
spontaneously without known cause and the latter to those which occur
after a definite history of trauma. These two types differ histologically as well as with respect to the clinical history, but also have many
peculiarities in common.
The location of the chronic subdural hematoma in the proved cases
was bilateral. In six cases it was found to be bilateral by subdural taps.
In two cases no mention was made as to the side on which the tap was
done, and in one case only the right subdural space was tapped. In six
cases, then, the lesion was bilateral, and in three cases the evidence is
insufficient, but there are no data to influence one to believe that the
lesion was unilateral in any of these three cases. None of the patients

pacchionian

bodies.
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on; so nothing is known of the extent of the lesion,
In this case the lesion
one
case that came to autopsy.
in
the
except
was bilateral and covered a large part of each cerebral hemisphere,
extending from the anterior parts of the frontal lobes and overlapping
the parietal lobes to the anterior parts of the occipital lobes.
The size of the hematoma may vary within wide limits according to
Putnam. From the amounts of fluid withdrawn in some of the cases
reported and from the observations at a single autopsy, one might be
led to suspect that hemorrhages were inclined to be large in infants.
The usual gross appearance of the chronic subdural hematoma is
that of a sac immediately beneath the dura enclosing a large or small
quantity of bloody, xanthochromic fluid. Many variations occur.
Sometimes membranes are found without any fluid, and sometimes a
thin, vascular, velvety membrane is found underlying the dura, without
fluid being present.
The membrane forming the sac has a definite structure on both the
durai and the arachnoid side. The membrane on the side of the sac in
proximity to the dura is usually adherent to the dura, but can readily
be stripped off, while that in proximity to the arachnoid is usually free
from adhesions. The case reported herein which came to autopsy showed
a definite sac which was not adherent to the arachnoid and only slightly
adherent to the dura. The membranes on each side enclosed a large
amount of bloody, xanthochromic fluid. The contents of the membranes
may vary from a bloody xanthochromic fluid to a xanthochromic fluid
with no gross blood. The contents of the clot enclosed by the mem¬
branes may consist of organized tissue, a fibrin mesh or a large collec¬
tion of serum and red cells with no fibrin.
was

operated

MICROSCOPIC

OBSERVATIONS

Putnam did not find the laminated appearance of the membrane
under the dura (subdural membrane) which is usually described. The
appearance of the subdural membranes varied, but did not occur in
regular layers. The essential differences in the two types which he
described were found in the subdural membranes. On the arachnoid
side of the clot there is a thin layer of connective tissue covered by
mesothelium. The mesothelium is next to the arachnoid.
The subdural membrane in Putnam's traumatic type varied in thick¬
ness from 1 to 4 mm.
It was composed of well formed fibrous tissue
which was clearly marked off from the dura. It was less clearly marked
off from the clot beneath, into which strands of connective tissue pene¬
trated. Capillaries were noted in the fibrous tissue, but no fibrin was
found in the capillaries as noted by Barrett1T in 1902. The characteristic
feature of the membrane was the presence of large mesothelial-lined
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spaces which contained red blood cells, lymphocytes, fibrin and granular
débris. These spaces anastomosed with each other and with the capil¬

laries,

as was shown by Putnam in microscopic sections.
The spontaneous type showed fibrous tissue which was well
demarcated from the dura but which differed from the traumatic type
in that giant capillaries filled with red blood cells were present. The
smallest capillaries in this type were comparable to the largest ones
found in the traumatic type. Mesothelial-lined spaces, which were numer¬
ous in the traumatic type, were seldom found and were small when
they did occur. The fibrous tissue in ¿he. spontaneous type appeared
older and firmer and was more sharply demarcated from the clot beneath
than in the traumatic type. In the latter, a hematoma was always found
underneath the subdural membrane, while in the spontaneous type the
membrane most often occurred without the hematoma. Ford Robert¬
son 16 described degenerative changes in the dura occurring with chronic
subdural hematoma and often observed membranes without underlying
clots in these cases. Putnam found no marked change in the dura in
his cases ; he found the pia and arachnoid normal in one case studied
microscopically, but observed slight thickening of the arachnoid grossly
in other cases.
Deformities of the brain occur owing to pressure. Trotter 33 sug¬
gested that pressure might cause obliteration of the capillaries, which
in turn would cause changes in the brain. Microscopic changes in the
brain have not been observed, however, as the undoubted result of pres¬
sure from a chronic subdural hematoma. Roentgenograms of the bones
of the skull have shown changes due to pressure in some cases. This
was not true in the cases reported, as the pressure was partially com¬
pensated for by spreading of the sutures and enlargement of the fon¬
tanel. The eyegrounds frequently show hemorrhages. This was
noted in four of the nine cases reported, but in two cases they were
not examined. The pathologic changes in other parts of the body are
of no interest in connection with chronic subdural hematoma.
In conclusion, it seems that the pathologic process in chronic sub¬
dural hematoma may vary considerably. If morbid changes such as
those described by Robertson occur in the dura, the pathologic changes
are likely to be different in some respects from those described
by
Putnam in his traumatic type ; indeed, the source of the hemorrhage may
be different also. In the former the small blood vessels of the dura may
be responsible, and in the latter a pial vein may be the source. Putnam
suggested that the type he called traumatic may progress into the type
he has called spontaneous or vascular. Robertson, however, offered
two causes to account for the pathologic process. One was a degenera¬
tion of the dura, which he held responsible for bleeding or the formation
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of

a

vascular, \-elvety membrane under the dura, and the other

rupture of

was a

pial vein. Variations in the pathologic picture, it must be
are
not uncommon, and it may be that two or possibly more
recognized,
different lesions, perhaps due to different etiologic agents, are being
grouped under one heading. The term chronic subdural hematoma is
descriptive, however, and, even though different forms occur, it seems
permissible for the present to group them under this title.
a

Fig. 2.—Section through dura and blood clot, including a small portion of cyst
membrane. A indicates endosteal layer of dura ; B, inner or meningeal layer of
dura and attached portion of cyst envelop; C, area of hemorrhage; and D, attached
portion of cyst wall. (Dr. Ruben Z. Schulz.)

Necropsy in Case 6.—Macroscopic Observations : A complete necropsy per¬
formed by Dr. Ruben Z. Schulz two hours post mortem showed a bilateral terminal
bronchopneumonia, Bacillus coli meningitis and an organizing subdural blood clot.
The pathologic changes in the body were of minor importance and need not be
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further described. The dura was of greatest interest because of a blood clot which
covered the coronal aspects and extended over the lateral surface of the frontal,
parietal and occipital lobes, but did not involve the tentorium, the dura at the base
of the skull or the falx cerebri. The blood clot on the right and left sides were
of equal magnitude. Their appearance was that of a thin, membranous envelop
filled by a turbid, brownish to brownish-red fluid. This membranous envelop
could readily be stripped from the dura to which it was uniformly adherent. Just
beyond the site where the deep investure of the cyst and the attached portion of
the durai membrane were in contact at the outer border of the hematoma, there
were a number of areas of old and recent hemorrhage. The most extensive areas
of recent hemorrhage were found along the occipital border of the hematoma.
These areas did not apparently connect with the large cystic cavity.
Microscopic Description : Microscopic sections from these areas showed a
fairly normal endosteal layer of dura with no evidence of degeneration. The
meningeal or deep layer of the dura had adherent to it a mass of old and new
fibrous tissue showing hemorrhage and an acute inflammatory reaction. This
inflammatory reaction obscured the attachment of the cystic envelop to such an
extent that it was impossible to separate the two histologically. The deep or free
layer of the envelop likewise was involved in the acute inflammatory process con¬
sisting of a heavy infiltration of polymorphonuclear leukocytes and a deposit of
fibrin. The deep layer also contained some rather old fibrous tissue near its
junction with the attached portion of the envelop. In a few areas the deep portion
of the membrane appeared to have a single layer of cells covering it. In the major
portion, however, it was either destroyed or obscured by the inflammatory reaction.
In some sections there was evidence of recent and old hemorrhage. This hemor¬
rhage had occurred both· into the cystic cavity and into the fibrous tissue. In the
latter, well preserved red blood cells as well as macrophages laden with blood pig¬
ment were found. Some of the larger blood clots showed a peripheral margin of
fibroblastic invasion as well as phagocytosis of red blood cells. In the areas of
granulation tissue were elongated, endothelial-lined spaces with no definite supporting wall, some of which were filled with well preserved red blood cells. These
vessels appeared to be larger and more numerous than usual.
The meningitis involving the leptomeninges was of a purulent type. The subarachnoidal spaces were filled with polymorphonuclear leukocytes and some fibrin.
This exúdate was diffuse and not limited to the perivascular space. The cortex of
the brain was only slightly involved, chiefly following the course of the blood
vessels. There was no evidence of repair. Nowhere in the leptomeninges was
there evidence of hemorrhage. The lesions in the leptomeninges were more recent
than the chronic subdural hematoma, which suggested that the Bacillus coli men¬
ingitis was a complication and not the etiologic factor. This was further sup¬
ported by the clinical history.
ETIOLOGY

Trauma and infection have both been

brought

forward

as

etiologic

agents in chronic subdural hematoma. After \%chow,2 in 1857, stated

that infection was responsible for the pathologic changes found in this
condition, the infectious theory had many advocates. More recently
trauma has been suggested as a cause and had been mentioned also pre¬
viously to Virchow's paper. Many cases can be traced back to a trau¬
matic origin, but there are also many that have no history of trauma.
Wiglesworth,8 in 1892, raised objections against the infectious
theory, mentioning the fact that chronic subdural hematoma was often
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found in the insane ; he suggested a degenerative process as a basis
for the hemorrhage. Boudurant,11 in 1893, agreed with this theory,
and Ford Robertson,14 in 1896, found degenerative changes in the dura
in cases of chronic subdural hematoma. Robertson, as has been men-

Fig. 3.—Section showing deep and attached layers of membrane and blood clot.
indicates inner or meningeal layer of dura ; C, area of hemorrhage into fibrous
tissue ; D, attached portion of cyst membrane ; and E, free portion of cyst mem¬
brane. (Dr. Ruben Z. Schulz.)

tioned, believed that degeneration of the dura accounted for some of
the cases and rupture of the pial veins for others. Trotter,33 in 1914,
thought trauma was the important etiologic factor, but believed it might
be aided

by

an

underlying bleeding

diathesis.
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to be directly responsible for many cases.
chronic
subdural hematoma often enough to
Syphilis
accompanies
cause one to suspect that it may be partially responsible for the bleeding
in some cases, but it is not the sole etiologic factor. The other condi¬
tions that have been mentioned as possible causes are hemorrhagic
disease of the new-born, scurvy, rickets, sepsis, pertussis, a long history
of previous infection, trauma due to ventricular punctures and venous
congestion from mitral stenosis or some other pathologic process.
In the cases reported in this paper none of the last mentioned fac¬
tors seems to have played a part. Previous infection was present in
some of the cases, but this observation was not constant enough to be
of importance or even to make it appear markedly unusual. Two
patients had had otitis media, one pneumonia and one tonsillitis. Sepsis,
thought to be secondary, was present in one case. Hemorrhagic dis¬
ease of the new-born, scurvy, pertussis, venous congestion or trauma
of the cerebral veins due to previous treatment had not been experi¬
enced in any case. Rickets was present in case 7, as shown by roent-

Trauma, it is true,

seems

also

Fig. 4.—Schematic drawing showing dura,

arachnoid and

pia.

In this case there was a long history of convulsions
suggesting tetany. It is possible that hemorrhage may have occurred
during one of these, causing a subdural hematoma.
No history of trauma could be elicited in any of the nine cases. In
one case, the infant was delivered with instruments, and in another
there was breech presentation. There apparently were no symptoms of
cerebral hemorrhage after birth in these two cases. In case 9, however,
the patient showed symptoms compatible with those from injury at
birth, but there was no history of undue trauma. The only other sug¬
gestion of trauma was in case 5 in which an old fracture of the radius
was found on roentgen examination.
The history did not mention this
gen examination.

point.

Five of the nine patients had rather dubious home conditions, being
cared for by the state, by foster mothers or by charitable institutions.
This fact made the histories less valuable and also brought up the ques¬
tion of possible trauma occurring with no admission of it being made,
or perhaps unknown trauma occurring owing to lack of a mother's care.
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This is a much higher percentage of infants who have not had a mother's
care than is admitted to the hospital in the general run of cases.
Syphilis was present in case 6. In case 1, the patient hárl a negative
Wassermann reaction of the blood and spinal fluid, but the mother had
had syphilis previously. The mother had had rather unsatisfactory
treatment, and the last Wassermann reaction, several years before the
birth of the infant, had been positive. A syphilitic process in one case
and suspicion of it in another in a small series of cases are suggestive
of the fact that syphilis may play some rôle in causing this condition.
It is known to cause bleeding in infancy in some cases, and trauma,
however slight, combined with a bleeding diathesis such as this might
be responsible for the lesion.
In case 6 also, the patient had a colon bacillus septicemia and menin¬
gitis. This infection may have increased the rate of bleeding, as there
was a rapid enlargement of the head. Autopsy showed that the chronic
subdural hematoma was older than the time from the onset of fever
to death ; so the infection cannot be given as a cause for the pathologic
process found.
The etiology in infants remains obscure. In the usual case in
infants there are probably not degenerative processes in progress such
as Ford Robertson described in the insane.
The fact that trauma is
for
in
some
cases
in
this
condition
adults makes one sus¬
responsible
that
also
cases
a
it may
be
factor in
in infants. Trauma due
picious
other
to delivery or
causes, combined with a bleeding diathesis due to
syphilis or infection might explain this condition in infants, but there
is no proof that the disease occurs in this way in the cases reported.
No one factor has been found to account for every case, and it seems
more likely that the condition can occur as a result of more than one
cause.

SYMPTOMS,

PHYSICAL

Convulsions and

OBSERVATIONS

AND

LABORATORY

DATA

of the head are the two most constant
of the cases reported were there no
convulsions, and this was the only case that did not present some
enlargement of the head by either observation or measurement. Vomit¬
ing and irritability are noted in about half of the cases. Fever had
been or was present in five of the nine cases. In case 3 fever was
present at the onset of the present illness with sore throat one week
before the first convulsion occurred, but there was no fever during a
two months' confinement in the hospital. The patient in case 4 showed
fever on entry but his temperature fell to normal on the sixth day and
did not recur during the two and a half months that the infant was in
the hospital. The cause of this fever was not determined. In case 5,
the patient was in the hospital for four weeks, during which time fever

enlargement

symptoms in infants. In only

one
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occurred intermittently due to otitis media. In case 6 the patient had
fever due to colon bacillus septicemia and meningitis. In case 7 the
patient had fever due to recurrent attacks of bronchitis. In no case was
the fever continuous with the course of the disease, and in only one
case was the cause of the fever unknown. It seems that the occurrence
of fever in these cases merely emphasizes the fact that intercurrent
infections are likely to occur with chronic subdural hematoma and are
due, in all probability, to a lowered resistance caused by the hematoma.
In case 3, with an onset of fever one week before the first convulsion
this may seem unlikely, but it is possible that the hematoma may have
been present before the onset without causing symptoms at that time.
Cyanosis was noted in two cases, but one of these (case 9) showed
this symptom for only two days after birth, and there was no recur¬
rence during the course of the disease.
Case 7 showed cyanosis only
during convulsive attacks. There was a question of impaired sight in
cases 4 and 5, but none of the patients were blind when last seen.
Other symptoms that have been noted are : stupor, hypertonicity, nystag¬
mus, cachexia and strabismus. A stuporous state was mentioned in
cases 4 and 6.
Hypertonicity was noted in case 4. Nystagmus was
present in case 9. Wasting was marked in cases 4, 6 and 8. Strabismus
on entry was not present, but occurred as a complication in case 4.
The most constant physical signs were those which accompany
enlargement of the head, namely : a bulging fontanel and separation of
the sutures. The former was found in four cases, and in two others
the fontanel was tense; in three cases it was level. The sutures were
spread in five cases, normal in three and not mentioned in one. Dilata¬
tion of the superficial veins of the scalp occurred in one case, and
downward displacement of the eyes was noted in three cases. The
former was not mentioned in four cases and was normal in four ; the
latter was absent in six cases.
Hemorrhages in the eyegrounds have been reported as occurring in
about half the cases in infants, and this was found to be true in this
series in which it occurred in four of seven cases, two patients not
having been examined in this respect. The disks also showed changes
in three cases varying from choking to atrophy, but the atrophy was
not extensive enough to cause loss of vision.
Reflex changes are not uncommon. The knee reflexes were hyper¬
active in four of the nine cases, and the neck was stiff in two cases.
The only other important physical change was an elevated blood pres¬
sure in two cases, one of which, however, was complicated
by a colon
bacillus septicemia. In four cases the blood pressure was not recorded.
The most important laboratory observations are those of the spinal
fluid and the fluid obtained by subdural tap. The latter showed a bloody
xanthochromic fluid in all cases, and this, of course, is pathognomonic
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in the spinal fluid were interesting and
time
the
apparently depended
during the course of the disease in
which they were taken. It seems reasonable to believe that the spinal
fluid may be clear or xanthochromic after the hemorrhage has become
encysted, or that it may be bloody at the onset if the subarachnoid space
is involved.
In five cases bloody spinal fluid was obtained. In two of the five,
the fluid was xanthochromic after centri fugation; in the other three
cases the fluid, unfortunately, was not tested for old blood, but in one
case it was noted that the flow of blood was constant throughout the
tap indicating a uniform bloody spinal fluid. In four of these cases
the pressure was elevated.
In two cases clear fluid was obtained, in one case xanthochromic
fluid without blood and in another case cloudy fluid due to infection.
In three of the last four cases the pressure was elevated, making seven
of nine cases in which the spinal fluid pressure was increased. Cultures
from subdural taps and spinal fluids gave constantly negative results,
except in case 6 in which the colon bacillus was present.
The Wassermann reaction for the blood was positive in one case and
negative in eight cases. A Wassermann test on the spinal fluid was
done in four cases and the reactions were all negative, including the
case with the positive Wassermann reaction of the blood.
The bleeding time was increased from four and a half to eight
minutes in four cases, in one of which there was septicemia. It was
normal in four cases and not tested in one case. Clotting time was
ascertained in seven cases and found to be increased only in the case
with septicemia.
Roentgen examination was of little value in diagnosis except as con¬
firmatory evidence. In two cases after air injection large patches of
air were noted, presumably in the subarachnoid space. The only expla¬
nation for this seems to be that the subdural hematoma had distorted the
subarachnoid space causing air to collect in pockets, or else the hema¬
toma was in communication with the subarachnoid space. In one case
(case 3) there was evidence to show that there might be some connec¬
tion as the spinal fluid was bloody and xanthochromic, suggesting the air
may have found its way into the hematoma. In the other case (case 5)
the spinal fluid was clear, indicating that the hematoma was walled off so
that the air must have remained in the subarachnoid space. Roentgeno¬
grams also showed separation of sutures and enlargement of the fontanel
when these conditions were present.

of the disease.

The

changes

on

DIAGNOSIS, COURSE, PROGNOSIS

AND

TREATMENT

Chronic subdural hematoma is suspected in an infant with enlarge¬
ment of the head and convulsions. Hemorrhages in the eyegrounds,
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if present, furnish additional evidence to help confirm the diagnosis.
Finally, the diagnosis is confirmed by subdural tap. The differential
diagnosis is concerned mostly with hydrocephalus due to infection,
injury at birth, congenital abnormalities or tumor. Rickets associated
with tetany and convulsions may present a picture somewhat resembling
this condition.
The course is said to be from one to six months by Neff in his
article in Abt's "Pediatrics." Rosenberg 42 mentioned two to five months
as a probable course.
In the cases reported, it is impossible to state
when
the
process no longer was progressive. In case 1, the
definitely
was
in
the
patient
hospital four weeks and showed signs of abatement
of the process when subdural tap was performed on discharge. The
condition in case 2 was active with progressive enlargement of the head
seven weeks after entry.
In case 3 the process was active after one
month in the hospital, as proved by subdural tap. This patient was in
the hospital two months, during which time the head increased 2 inches
in circumference; so the process was probably active on discharge,
although no record of a subdural tap was made after the first month.
The condition in case 4 was also probably active after two and a half
months in the hospital, as the head increased 4y$ inches in size. Relief
in cases 3 and 4 was sought by lumbar puncture ; so no data from sub¬
dural taps during the later weeks of confinement are available. In case
5, the condition was active after one month as indicated by subdural
tap, but after two months the process had evidently become arrested.
The patient in case 6 died about eighteen days after an acute onset with
colon bacillus infection. In case 7 there was evidence of activity, as
shown by subdural tap six months after first entry. The patients in
cases 8 and 9 were in the hospital only a few days, the former
being
discharged with chickenpox to a contagious hospital and the latter
because the parents requested it. In these cases, then, the condition
showed activity after six months in case 7, and in cases 1 and 5 there
was abatement of the process after one and two months, respectively.
These results agree with the course of the disease suggested by Neff
and Rosenberg.
Prognosis in chronic subdural hematoma in infants is good for life,
but it is not unlikely that sequelae will follow. The danger of death
from the disease is not great in itself, but the possibility of acquiring
infections is ever present, and the infants who die often succumb to
terminal infections. Sequelae related to the central nervous system were
reported by Rosenberg 42 in ten cases.
In the nine cases reported in this paper, eight of the patients are
living and one is dead. The patient in case 6 died with a colon bacillus
septicemia and meningitis. In case 1, the patient was reported to be
normal at the age of 1 year, seven months after entry. The patient in
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2 still had an active process seven weeks after entry at the age of
13 months. The patient in case 3, nineteen months after entry, at the
age of 2 years and 2 months, was normal except that he was under¬
weight and tired easily. The patient in case 4, nearly four years after
entry, at the age of 4 years and 9 months was confined in an institution
for feebleminded children. The patient in case 5, six months after
entry, at the age of 15 months, had strabismus and retarded develop¬
ment. The patient in case 7, thirteen months after entry, at the age of
2 years, was retarded in development. The patient in case 8, three years
after entry, at the age of 3 years and 10 months, was apparently normal.
In case 9, the patient, four and a half months after entry, at the age of
5 months, was reported to be doing well. Three of the nine patients
are apparently normal children.
One still has an active process; one
is feebleminded ; two show retarded development, and one of these has
strabismus ; one is dead ; one is too young for a definite prognosis to
be made, but is reported to be doing well. The results in these cases
are somewhat better than those reported by Rosenberg,42 but the ages
of the children reported as normal range only from 1 year to 3 years
and 10 months, and the period of observation from seven to thirty-six
months, so that it is conceivable that some mental taint may become
evident at a later date.
Treatment consists of relieving the pressure caused by the subdural
hematoma by withdrawing the fluid by subdural taps. Lumbar puncture
will relieve the pressure indirectly, but obviously cannot be used to
drain the fluid from the hematoma because this is encysted and has no
connection with the subarachnoid space in the latter stage of the dis¬
ease, although it is probable that at the onset of the hemorrhage it may
be involved. Operation, which has been successful in adults, is thought
to be contraindicated in infants as long as the fluid can be withdrawn
through the fontanel. After the active process has subsided, however,
it would seem advisable to seek the advice of the neurosurgeons, as it
is conceivable that the number of sequelae might be reduced if the
membranes could be removed without too great an operative risk.
Besides the local treatment, it is most important to build up the patient's
general condition and to avoid contact with infection, as these patients
are prone to acquire intercurrent disease which may be the cause of
death. Injection of gelatin has not been tried in this clinic.
In making the diagnostic subdural tap, it is better to use a small
hypodermic needle with a syringe attached rather than the usual lumbar
puncture needle because of the danger of damaging a cerebral vein and
causing hemorrhage which might later be the basis of symptoms refer¬
able to cerebral pathologic changes. To drain the fluid from the sub¬
dural space for therapeutic purposes, a lumbar puncture needle may be
case
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used,

as

the brain is known to be displaced away from the dura by the
once the diagnostic tap reveals a bloody xanthochromic fluid.

hematoma

REPORT

OF

CASES

Case 1.—History.—E. F., a girl, aged 4^2 months, was admitted to the
Infants' Hospital on Sept. 6, 1928, because of irritability and convulsions. The
mother had had syphilis and had received treatment but not consistently. One
other child was premature, and there were two stillbirths. The type of delivery
The infant had gained slowly, weighing 10 pounds and
was not ascertained.
2 ounces (4.5 Kg.) at the time of entrance. No history of trauma, whooping
cough or hemorrhagic disease was elicited. There was no previous infection.
The infant was well until the afternoon of the day of entry, when she became
irritable and screamed. Shortly after this a convulsion occurred, during which
the patient was unconscious. This lasted about half an hour. The patient gradu¬
ally recovered from the convulsion and began to cry normally, showing no other
symptoms.
Examination.—The head measured 16 inches. The feet and legs were cold and
blue. The anterior fontanel was open and showed no bulging. The eyegrounds
showed many large hemorrhages. The blood pressure was 90 systolic and 50 diastolic. The results of examination were otherwise negative.
Laboratory Data.—The mother had a positive Wassermann reaction in 1922
and 1924 at the Massachusetts General Hospital. The father's Wassermann
reaction was negative. The patient's blood and spinal fluid gave a negative
Wassermann reaction. The spinal fluid gave a negative colloidal gold reaction.
The urine showed white blood cells on one occasion ; it was otherwise normal.
The white blood cells numbered 12,000 with 72 per cent leukocytes. The red
blood cells numbered 3,000,000. Bleeding time was three minutes ; clotting time
was four minutes.
Nonprotein nitrogen was 39 ; blood calcium, 8.8 ; blood phos¬
phorus, 5.7. Tuberculin test, 1: 100, was negative.
Lumbar puncture on the day of admission showed bloody fluid throughout tap ;
on September 17, the fluid was clear, and there was increased pressure. Right
subdural tap on September 17 showed bloody and xanthochromic fluid with 20 cc. ;
left subdural tap on the same day showed that the fluid was slightly bloody and
xanthochromic with 1 cc. Fluid from the right ventricle was clear on September
17. Lumbar puncture on October 1 was clear, and pressure was normal. On
October 1, fluid from the right ventricle was clear, and there was normal pressure.
Right subdural tap on October 1 showed xanthochromic but not bloody fluid with
7 cc. Left subdural tap on the same day revealed a few drops of clear fluid.
Cultures of these taps showed no organisms. No roentgen studies were made of
the head.
Course.—The patient was in the hospital for four weeks, during which time
the temperature was normal except on one occasion when it was 101 F. This
occurred two days before an attack of diarrhea which lasted one week. She
gained 12 ounces while in the hospital. No more convulsions occurred. The
patient received mercury binder while in the hospital because of the mother's
Wassermann reaction, although no other evidence of syphilis was found.
Seven months after discharge, no symptoms were noted, and the patient was
apparently normal. Lumbar tap two weeks after discharge was reported bloody
and xanthochromic. This was done at another hospital.
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history of previous infection, trauma,
whooping cough hemorrhagic disease of the new-born. Syphilis in
the mother and history of two stillbirths and premature sibling with
Comment.—There

was no

or

further evidence of disease in the infant or father cannot be said
be the etiologic factor with any assurance. The first lumbar punc¬
ture was bloody and, if not due to trauma, indicated that blood had
found entry into the subarachnoid space. Subsequent lumbar punctures
were clear which suggests that the hemorrhage was encysted and no
longer in communication with the subarachnoid space, while subdural
taps confirmed the diagnosis of subdural hematoma. The process
appeared to be improving at the time of discharge, as the right subdural
fluid was no longer bloody, and the left subdural space showed only a
few drops of apparently clear fluid. This may possibly have come from
subarachnoid space, as there is practically no fluid in the subdural space
no

to

normally.

The fact that a lumbar puncture done outside the hospital was
reported to have been bloody and xanthochromic indicates further
activity at that time, which evidently quieted down later, as the child
was apparently normal seven months after discharge.
Case 2.—History.—C. R.,

a boy, aged 11 months, was admitted to the Infants'
April 4, 1929, because of loss of weight and vomiting for three
weeks. The mother, unmarried, aged 23, was living and well. The father was
living and well. There was no history of syphilis. The infant was boarded by
The patient was born at full term; delivery was normal, with
a foster mother.
breech presentation. There was no history of trauma, syphilis, pertussis, hemor¬
rhagic disease of the new-born or previous infection.
Three weeks before entry the patient suddently had a convulsion. The follow¬
ing day vomiting occurred after every feeding. The type of vomiting was not
known. Two and one-half weeks before entry the patient became restless, and
the vomiting continued. One week before entry the head was noted to be
enlarged. Emaciation had been progressive to date, and vomiting had persisted.

Hospital

on

more convulsions had occurred.
Examination.—The patient was irritable and was poorly nourished. The head
measured 18% inches. The anterior fontanel was tense, but not bulging. The
sutures of the skull were spread. The superficial veins of the scalp were engorged.
The eyes were downwardly displaced. Examination of the eyegrounds showed :
right disk slightly blurred about the margin and the left disk normal. Veins of the
right eye were congested ; those of the left were normal. There were
no hemorrhages.
Rosary and Harrison's groove were present. The abdo¬
The Babinski sign on the right was suggestive. The blood
men was protuberant.
pressure was systolic 90. Results of examination were otherwise essentially

No

negative.
Laboratory Data.—The white blood cells numbered 17,000 at the time of entrance.
Four days later they numbered 8,000 with 65 per cent polymorphonuclears. The
urine was normal. The Wassermann reactions on the blood and spinal fluid were
negative. The mother's Wassermann reaction was also negative. Tuberculin
test, 1: 100, was negative. Bleeding time was six minutes and clotting time
four and one-half minutes.
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On the day of entrance lumbar puncture showed : increased pressure ; xantho¬
chromic fluid ; globulin positive ; sugar normal and many red blood cells with rare
crenated red blood cells. Culture showed no growth. On April 6, lumbar punc¬
ture showed : pressure 300 ; slightly cloudy fluid with few red blood cells and 1
white blood cell ; 8 cc. was withdrawn. Right subdural tap showed pressure and
bloody, xanthochromic fluid ; 20 cc. was withdrawn. Left subdural tap showed
pressure and bloody, xanthochromic fluid; 13 cc. was withdrawn. Fluid from
the right ventricle was bloody and xanthochromic. Pressure was normal. Seven
cubic centimeters was withdrawn. Fluid from the left ventricle was slightly
bloody and xanthochromic. Pressure was normal. Five cubic centimeters was
withdrawn.
Fluid continued to be present over the cerebral hemispheres and was tapped
occasionally for relief from pressure. The lumbar fluid finally became clear.
Bile was present in one test of fluid found over the cerebrum.
No organisms were grown from the fluid over the cerebrum or from that
obtained by lumbar puncture.
Roentgen examination was essentially negative except for evidence of pressure
within the skull.
Course.—The patient was in the hospital three weeks. He gained weight. The
head did not decrease in size. The temperature was normal. Pressure was
relieved by tapping the subdural space from time to time. Vomiting occurred

only occasionally.
The patent was seen one month later. The head measured 19~y& inches,
which was about 1 inch larger than previously. Bilateral subdural tap was done,
and 70 cc. of slightly bloody, xanthochromic fluid was removed.

Comment.—This patient had a layer of bloody xanthochromic fluid
about 1 inch in thickness over the cerebrum bilaterally and also a similar
fluid in the left ventricle. The lumbar fluid was xanthochromic at the
first tap and showed red blood cells which observation would be con¬
sistent with hemorrhage in the left ventricle or hemorrhage over the
cerebrum with involvement of the subarachnoid space. The fact that
later lumbar punctures showed clear fluid indicated that the ventricular
hemorrhage had ceased and that the hemorrhage over the cerebrum had
become walled off. The process was active on discharge and continued
to be active one month later, when the patient was seen in the outpatient

department.
Case 3.—History.—C. E., a boy, aged 7 months, was admitted to the Infants'
Hospital on Sept. 2, 1927, because of enlarged head and convulsions. The family
history was essentially negative. There was no history of syphilis. The patient
had never been robust and was described by the mother as "sick and colicky."
There was no history of any definite illness previously, however. Delivery was
instrumental at full term. There was no other history of possible trauma, whoop¬
ing cough, hemorrhagic disease or syphilis.
Four weeks before entry the patient had fever and sore throat. Three weeks
before entry a convulsion which lasted ten minutes occurred. Three days before

entry

a

second convulsion occurred which lasted

one

minute.

The head has

gradually become larger during the present illness.
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Examination.—The head measured 18 inches. The anterior fontanel was open
and bulging. Sutures were spread. The eyegrounds showed marked hemorrhages
and choked disks with beginning atrophy. The knee reflexes were hyperactive.
The neck was stiff. Slight rosary was present. The blood pressure was not
recorded.
Laboratory Data.—The urine was normal. The white blood cells numbered
13,400 with 50 per cent leukocytes. The red blood cells numbered 5,020,000.
Bleeding and clotting times were normal. The Wassermann reaction of the spinal
fluid was negative; that of the blood was also negative. Lumbar puncture on the
day of admission showed bloody xanthochromic fluid ; pressure was increased.
Subdural tap showed bloody xanthochromic fluid. Lumbar puncture on September
6 revealed slightly bloody, moderately xanthochromic fluid ; pressure was
increased ; on September 10, the fluid was slightly bloody and moderately xantho¬
chromic. Subdural tap on the same day showed bloody, xanthochromic fluid (flow
continued as needle was inserted \% inches). Lumbar puncture on September 16
revealed slightly xanthochromic fluid; pressure was increased; on October 21,
the fluid was clear and pressure was increased ; the slightest possible trace of
globulin was present, and on October 29 the fluid was clear and pressure was
again increased, and there was only a slight trace of globulin. No organisms
No increase in the
were found on culture of the spinal and subdural fluids.
white blood cells was found in the spinal fluid as the hemorrhage cleared up.
Ventriculograms showed air scattered irregularly in considerable amounts in the
subarachnoid space. The largest single accumulation appeared to be in the subtentorial region. The ventricles were apparently not filled. Roentgenograms of
the skull showed sutures slightly separated.
Course.—The temperature remained normal while the patient was in the hos¬
pital (two months), and the patient gained 1 pound (0.5 Kg.) during this time.
The head increased in size from 18 inches at the time of admission to W^ìo
inches on discharge. Repeated lumbar taps were done to relieve the condition,
but without evident success.
Nineteen months after entry, at the age of 2% years, the infant appeared to
be normal. He had sixteen teeth and, evidently, his development was not retarded.
He walked and talked, but tired rather easily.

Comment.—In this case blood was found in the spinal fluid for one
week after the first lumbar puncture. It then became xanthochromic
and finally became clear, but always under increased pressure. The
changes in the spinal fluid probably represent the gradual encystation of
the hematoma. The head gradually became larger during the time the
patient was in the hospital. Repeated lumbar punctures failed to relieve
the condition. Subdural taps, it seems, should have been done frequently
in this case to relieve the pressure.
Case 4.—History.—R. M., a boy, aged 7 months, was admitted to the Infants'
Hospital on March 24, 1925, because of convulsions. The family history was
negative : there was no history of syphilis. Delivery had been normal. There
was no history of whooping cough, hemorrhagic disease of the new-born, trauma
The previous illness included conjunctivitis, otitis media and rickets.
or syphilis.
The patient was cared for in a charitable institution, and little information could
be obtained in regard to the present illness. He evidently had convulsions the
morning of the day of admission and was sent to the hospital at once.
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Examination.—The head measured 18% inches in circumference. The patient
semicomatose and spastic. The eyes were staring. The eyegrounds showed
hemorrhages. The disks showed no choking. The fontanel was open but was
not bulging. The neck was slightly stiff. The reflexes were exaggerated. The
blood pressure was not recorded.
Laboratory Data.—The urine was normal. The white blood cells numbered
20,800, with 78 per cent leukocytes. The red blood cells numbered 3,100,000. The
blood calcium was 7.4; the blood phosphorus was 3.4. Blood culture gave nega¬
tive results. The bleeding time was eight minutes; the clotting time was not
determined. Lumbar puncture on March 25, 1925, was bloody. Bilateral sub¬
dural tap on March 31 revealed bloody xanthochromic fluid. There was bloody
fluid just under the dura and xanthochromic fluid under this. Lumbar puncture
on April 2 showed straw-colored fluid; pressure was slightly increased.
On April
4, lumbar puncture revealed straw-colored fluid ; pressure was slightly increased.
Lumbar punctures on eight subsequent taps showed clear fluid but with increased
pressure. Then for four taps the fluid was slightly xanthochromic, but cleared
up before the patient's discharge. The last two lumbar punctures showed normal
pressure. When the spinal fluid was xanthochromic, an increase in the red and
white blood cells was noted. Cultures were negative. The subdural space was
tapped only once. No roentgen studies were made. The Wassermann reaction
of the blood was negative.
Course.—The patient was in the hospital for about two and one-half months,
during which time he had no more convulsions. He had an infection on entry
as the temperature rose from 100 at the time of admission to 104 F. shortly after
and then fell to normal on the sixth day. The white blood cell count was also
consistent with the temperature. The nature of this infection was not ascertained.
The temperature then remained normal during the remainder of the patient's stay
in the hospital. The size of the head increased from 18% to 23 inches at the time
of discharge. He gained 4 pounds (1.8 Kg.). There was some question in
regard to impaired vision. Repeated lumbar taps failed to influence the course
of the disease.
The patient was sent to the Nursery for Blind Babies. He was readmitted to
the hospital on Jan. 16, 1926, at the age of 17 months with pneumirnia. Old
hemorrhages were noted in the eyegrounds, and the disks were pale. Hydro¬
cephalus appeared to be arrested. He weighed 23 /2 pounds (10.6 Kg.). He
recovered from pneumonia and was discharged.
Nearly four years after discharge, at the age of 4 years and 9 months, this
child was living in an institution for feebleminded children. Physical examination
gave negative results, except for internal strabismus of the left eye and an
inferior mental state.
was

Comment.—The first lumbar puncture was not tested for old blood,
probably indicated that the subarachnoid space was involved, as it
was followed two weeks later by others which showed xanthochromic
fluid and increased pressure. The head continued to increase in size,
indicating oozing into the hemorrhage found subdurally. Unfortunately
subdural taps were not repeated. An interesting observation was the
fact that bloody fluid was found just under the dura, and, as the needle
was inserted farther, the fluid became xanthochromic.
The bleeding
time of eight minutes was not checked and remains as a solitary obserbut
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vation. No bleeding elsewhere was noted. The white blood cells in
the spinal fluid were probably not due to infection as indicated by the
course of the disease and absence of temperature and negative cultures.
The blood phosphorus might indicate mild rickets at the time of admis¬
sion. In this case, as in case 3, lumbar punctures were of no avail in
checking the disease.
Case 5.—History.—E. B., a girl, aged 9 months, was admitted to the Infants'
on Oct. 25, 1928, because of recurrent convulsions of two months' dura¬
tion and enlargement of the head.
The history was practically negligible as the infant was cared for as a state
ward and the father knew little about the course of illness. As far as could be
ascertained, the infant was delivered at full term. Delivery was normal. Devel¬
opment was normal. There were no previous illnesses. There was no history of
trauma. The patient had not had whooping cough or hemorraghic disease of the
new-born. There was no family history of syphilis.
Two months before admission the patient had convulsions the nature of which
were not known. These continued until the date of admission, but the frequency
was not known.
About one month before admission, it was noted that the head
was enlarged. No other symptoms were observed.
Examination.—The head measured 17j4 inches in circumference. The blood
pressure was 80 systolic and 60 diastolic. The fontanel was tense, and the sutures
were spread. The eyegrounds showed hemorrhages and atrophy of the disks.
There were needle puncture wounds on the scalp and in the lumbar region where
previous ventricle and lumbar punctures had been attempted. Results of physical
examination were otherwise negative.
Laboratory Data.—The urine was normal. The white blood cells numbered
12,800, with 80 per cent leukocytes. The red blood cells numbered 5,250,000. The
Wassermann reaction of the blood was negative. Tuberculin test, 1: 100, was neg¬
ative. The bleeding time was two and one-half minutes ; the clotting time four
minutes. On October 27, lumbar puncture showed the spinal fluid to be normal
except for increased pressure. On the same day, the right subdural tap showed
bloody, xanthochromic fluid; left subdural tap showed bloody, xanthochromic fluid
also. On November 4, lumbar puncture showed negative spinal fluid and no increase
in pressure. On November 7, subdural taps showed bloody, xanthochromic fluid.
Subdural taps done November 13 showed bloody, xanthochromic fluid. On the same
day lumbar puncture revealed xanthochromic fluid and an increase in pressure.
Cultures of spinal and subdural fluids showed no organisms except one contamina¬
tion. Ventriculograms showed well filled ventricles which were not displaced or
enlarged. There was a large amount of air in the subarachnoid space. The brain
appeared much smaller than the cranial vault. An old fracture of the right radius
also was discovered surrounded by callus formation.
Course.—The patient was in the hospital four weeks, during which time she
developed otitis media, which caused a rise in temperature on several occasions.
The urine showed white blood cells on two occasions before discharge, but was
normal on repeated tests. The size of the head did not increase or diminish.
She had no convulsions. The optic atrophy was not severe enough to prevent her
seeing objects. The weight at the time of admission was 13 pounds and 8 ounces
(5.11 Kg.), and on discharge 13 pounds and 6 ounces (5.10 Kg.).
Six months after entry at the age of 15 months the patient showed retarded
development and strabismus. She had had no symptoms since discharge, and the
process did not appear to be active.

Hospital
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Comment.—The fractured radius suggested previous trauma, which
could not be elicited in the history. The first two lumbar punctures
giving negative results (except for increased pressure) suggest that
hemorrhage was confined to the subdural space and was not invading
the subarachnoid space. The lumbar puncture done on November 13
showing xanthochromic fluid suggests that previous subdural taps may
have opened up the subarachnoid space. The only suggestion in regard
to etiology was the possibility of injury to the head received, perhaps,
when the radius was fractured. The leukocytosis on the patient's
entry has not been satisfactorily explained except as percursor of the
rise in temperature which developed three days later and which was
caused by otitis media. Although the head appeared large, it measured
only 17j4 inches, which was only a slight enlargement for an infant of
this age. The optic atrophy was thought by the consulting oculist to
be the result of previous choked disks.
Case 6.—History.— . ., a boy, aged 10 months, was admitted to the Infants'
on Dec. 21, 1928, because of enlarged head and fever. The mother said
that she did not have syphilis but that the patient had the disease. There had
been one miscarriage. The infant was boarded by a foster mother. Delivery
had been normal. There was no history of trauma, whooping cough or hemor¬
rhagic disease of the new-born. The patient had snuffles and blotchy, macular
rash at the age of 3 months. The Wassermann reaction was positive. The infant
had received one treatment of sulpharsphenamine. The mother stated that the
child's health had not been good, but mentioned no other specific previous illness.
Five months before the patient's admission vomiting occurred at various inter¬
vals, usually once or twice a week. Three months before entry vomiting became
definitely projectile in type and occurred as frequently. The patient had no other
symptoms until two weeks before admission when it was noted that the head was
large. At this time the infant became irritable. No new developments were
noted until three days before entry when the patient refused food, developed sore
mouth, became pale and had a fever. Since then symptoms continued to be
present, and the patient cried out shrilly even when let alone. One day before
admission there was. twitching of the left leg. The eyes became sunken, and
great loss of weight was said to have occurred.
Examination.—The patient was markedly pale and was in a comatose state.
The head was noticeably large, measuring 20% inches in circumference. The
anterior fontanel was bulging and the sutures were spread. The eyes were slightly
displaced downward; the eyegrounds showed no remarkable observations. Gen¬
eral lymphoid adenopathy was present. Coarse trachéal râles were present through¬
out the chest. The liver was palpable. The knee reflexes were hyperactive.
Clubbing of the toes was noted. The blood pressure was 135 systolic and 80
diastolic.
Laboratory Data.—The urine was normal. The white blood cells numbered
5,400, with 60 per cent polymorphonuclears. The red blood cells numbered
3,330,000. The Wassermann reaction of the blood was positive ; that of the spinal
fluid was negative; the colloidal gold curve was 3454321000. The tuberculin
test, 1: 100, was negative at the time of death (after twenty-four hours). Sedi¬
mentation time was five minutes ; bleeding time six minutes, and clotting time
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seven minutes.
Blood culture showed colon bacillus. Lumbar puncture on Decem¬
ber 21 showed increased pressure and cloudy fluid ; sugar was not present. Globulin
was positive. There were 65 cells, 38 per cent polymorphonuclears and 62 per cent
lymphocytes. Culture showed B. coli. The smear was loaded with colon bacilli.
Bilateral subdural taps showed increased pressure and bloody, xanthochromic fluid
beneath the dura. In the left subdural space, bloody fluid was obtained when the
needle was just below the dura, but, on inserting farther, a xanthochromic fluid
was obtained.
Roentgen examination showed a thin cranial vault with separation
of sutures. Ventriculograms were not made.
Course.-—The child died after being in the hospital for forty-eight hours.
Consciousness was never regained after entry, and toward the end generalized
convulsions were present almost constantly. The temperature rose rapidly and
was 105 F. at the time of death. The autopsy has been reported in the foregoing

paragraphs.
Comment.—This is the only case in which syphilis was proved to
be present. That the subdural hematoma was present before onset
of infection, there is no doubt, as proved at autopsy. The spinal fluid
was cloudy because of the infection and showed no evidence that sub¬
dural hematoma had any connection with the subarachnoid space. The
subdural taps proved conclusively the presence of a bilateral subdural
hematoma. The interesting observation noted before in case 4 was
repeated in this case, namely, the presence of blood just under the dura
and a clear xanthochromic fluid beneath the blood. There evidently was
an exacerbation of the process to account for the acute enlargement of
the head during a period of two weeks, if the history is correct in respect
to this fact. Bleeding, clotting and sedimentation tests were all com¬
patible with sepsis. The white blood cell count showed poor reaction
to infection. The colon bacillus infection evidently occurred with the
rise of temperature three days before the patient's admission. The
subdural hematoma had been present for some time and evidently
bleeding increased without known cause two weeks before entry at
which time the head was noted to be enlarged. The septicemia evidently
caused bleeding to take place even more easily than before it occurred.
Case 7.—History.—J. S., a boy, aged 11 months, was admitted to the Infants'
Hospital on March 26, 1928, because of convulsions. The family history was
negative. There was no history of syphilis. The mother was dead. The patient
was cared for by a foster mother. Delivery was normal. There was no history
of trauma. Otitis media occurred at the age of 5 months. Since this time to
date the child had been subject to convulsions which usually lasted about five
minutes and occurred with varying frequency from once a week to as many as
ten in one day. There was no history of syphilis, whooping cough or hemor¬
rhagic disease of the new-born. The patient was brought to the hospital because
of the convulsions already mentioned. During these he turned blue, perspired
freely, became semicomatose and shook severely. After an attack he would
sleep for several hours. Rise in temperature was said to occur with attacks, being
as high as 103 F.
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Examination.—Results of examination were essentially negative except for
infected throat and a slight rosary. The blood pressure was 145 systolic and
75 diastolic. The head measured 18% inches. The anterior fontanel was open
but was not bulging. The eyegrounds showed some pallor of the disks, but no

hemorrhages.

Laboratory Data.—At the time of

first admission, the urine showed white
occasions. The white blood cells numbered 19,000, with 34
per cent leukocytes. The Wassermann reaction was negative. Tuberculin test,
1: 100, was negative. The blood calcium was 11.1. The nonprotein nitrogen was
40. Bleeding time and clotting time were normal. Blood cultures were negative.
Renal function was 50 per cent. Lumbar puncture revealed clear fluid ; no positive
observations were noted. At the time of second entry, May 5, 1928, left subdural
tap revealed xanthochromic fluid ; pressure was 170 mm. Right subdural tap
showed clear fluid; the pressure was 90 mm. On May 22, left subdural tap
showed xanthochromic fluid and increased pressure ; 30 cc. was withdrawn. On
the same day, right subdural tap showed a few drops of clear fluid, possibly from
the subarachnoid space.
On October 1, following the patient's third admission, bilateral ventricle taps
revealed clear fluid ; on October 1, right subdural tap showed bloody xanthochromic
fluid and left subdural tap also showed xanthochromic fluid. On October 5,
lumbar puncture revealed slightly xanthochromic fluid. Cultures taken on only
one occasion gave negative results. White blood cells were not present in lumbar
or ventricle taps.
Roentgen examination showed rickets and the anterior fontanel
to be larger than normal for the patient's age.
Course.—The patient was brought to the hospital twice after the first entry
with complaint of convulsions. During the patient's first admission, the abnormal
observation of increased blood pressure was not explained. It remained elevated
until the time of discharge. The temperature was not elevated during the patient's
first admission. The head was slightly enlarged, and neurosurgeons thought that
the fundi were slightly pale.
During the patient's second admission, on May 5, 1928, subdural taps estab¬
lished the diagnosis. The patient was discharged, but was not brought back to
the outpatient department.
Finally, on Sept. 22, 1928, the patient was again brought to the hospital with
convulsions. Subdural taps again proved that the process had not subsided. The
temperature was elevated on two occasions during the last two entries, when
infection of the upper respiratory tract was apparent. Only one convulsion
occurred in the hospital, and this was during the first entry. It was not severe,
but was accompanied by a temperature of 102.8 F. The "blood pressure averaged
120 systolic and 90 diastolic during the last two admissions. The head increased
from 18% inches on admission in March, 1928, to 19% inches in October, 1928.
At the age of 2 years, thirteen months after the first entry, the child showed
retarded development but had had no convulsions for several months.

blood cells

on rare

Comment.—The first spinal puncture gave negative results, but the
subdural hematoma was probably present at this time. Later (on
second entry) subdural taps established the diagnosis.- The final lumbar
puncture showed xanthochromic fluid, but this may have been due to
opening of the subarachnoid space by subdural puncture or possibly to
the fact that hemorrhage had found entry to the subarachnoid space by
some other means.
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The fact that otitis media was followed by convulsions and that
elevation in temperature was said to occur with attacks may incline one
to think of an infectious basis, but this has not been proved. Tetany
could also be responsible for long continued convulsions.
The clear fluid obtained from the right subdural space was an
unusual observation and may have come from the subarachnoid space.
Later this side showed xanthochromic bloody fluid, indicating that the
process had been active in that region since the previous tap. If enlarge¬
ment of the head and convulsions had been thought of as indicating the
presence of a chronic subdural hematoma, the condition in this case
would have been diagnosed at the time of first admission.
Case 8.—History.—C. G., a girl, aged 10 months, was admitted to the Infants'
Hospital on April 18, 1926, because of vomiting and loss of weight. The family
history was negative. There was no history of syphilis. Delivery was normal.
There was no history of trauma, whooping cough or hemorrhagic disease of the
new-born. Six weeks before entry the patient had pneumonia. Five weeks before
entry she had recovered from pneumonia, but the cough persisted. From this time
to date, cough had been present and loss of weight had occurred. Ten days before
entry, vomiting occurred and had persisted to date at least twice each day. (Type
In six weeks the patient had lost from 19 pounds and 5
was not mentioned.)
ounces to 13 pounds and 11 ounces (8.9 to 6.2. Kg.).
No convulsions or neuro¬
logic signs were present.
Examination.—The patient was poorly nourished and irritable. The circum¬
ference of the head was 17^5 inches. The anterior fontanel was slightly bulging.
The eyegrounds were not examined. There was slight lymphoid adenopathy.
The blood pressure was not recorded. The results of the examination were other¬
wise negative.
Laboratory Data.—The urine showed a few white blood cells. The white
blood cells numbered 13,600, with 69 per cent polymorphonuclears. The red blood
cells numbered 4,980,000. The Wassermann reaction was negative. Tuberculin
test

was

negative.

Lumbar puncture on April 19 showed bloody fluid ; pressure was normal. On
April 21, right ventrical tap showed: clear fluid, 8 cells, no increased pressure and
no globulin. Right subdural tap revealed bloody, xanthochromic fluid ; 20 cc. was
removed. Cultures of the spinal fluid were taken, but the results were not
recorded. The bleeding and clotting times were not recorded. No x-ray studies
were made.
Course.—The patient developed chickenpox and was sent to a hospital for
contagious diseases. Unfortunately she was not brought back to the Infants'
Hospital. At the age of 3 years and 10 months, three years after admission, the
child was apparently normal.

Comment.—A report of this case is included merely because it is
without doubt one of chronic subdural hematoma. The data, however,
are incomplete.
The bloody lumbar puncture may have been due to
trauma. The subsequent ventricular tap gave negative results, which
evidence bears out this statement. The subdural tap is proof of the
presence of chronic subdural hematoma.
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Case 9.—History.— . R., a girl, was seen in the private ward, Dec. 22, 1928.
The history was somewhat incomplete, as the patient was not admitted to the
public ward and so was not submitted to the usual routine. She was born at full
term, but no mention was made concerning the type of delivery. There was no
definite statement in regard to trauma, syphilis, hemorrhagic disease or previous
infection.
The present illness began with cyanotic attacks at birth. At that time a sys¬
tolic murmur was heard, and it was thought that the baby might have a congenital
condition of the heart. Cyanotic attacks did not recur after the first two days
of life, and the infant did well for three weeks except that she seemed less vigor¬
ous than normally and did not cry.
At 3 weeks of age, the patient vomited; the cause was not ascertained. Two
days later, the head was noted to be larger than previously, the fontanel was
bulging, and the sutures were spread. Generalized convulsions occurred, and the
were displaced downward.
Examination.—At the time of the patient's admission, the sutures were sepa¬
rated, the fontanel was bulging, and there were typical facies of hydrocephalus.
Nystagmus was present and the reflexes were active. Systolic murmur was
present. Convulsive twitchings were noted and the patient was stuporous.
Laboratory Data.—The urine was normal. The hemoglobin content was 55
per cent. The red blood cells numbered 2,870,000; the white blood cells, 11,000.
The differential count was not unusual. The platelets numbered 700,000. The
clotting time was four and one-half minutes; the bleeding time four and one-half
minutes. Lumbar puncture revealed bloody xanthochromic fluid ; the pressure was
250. Subdural tap showed bloody xanthochromic fluid and increased pressure.
Distance of skin to cortex was 2 cm. The fluid obtained on tap of the ventricle
was slightly blood-tinged ; this was probably due to blood in the needle from the sub¬
dural tap. The pressure was decreased. The blood pressure was not taken. The
Wassermann reaction of the blood was negative. Culture of the lumbar fluid gave
negative results. No x-ray picture of the skull was taken.
Course.—The patient was in the hospital only two days. The first day a
convulsion occurred. The second day there was slight twitching. The temperature
was between 99 and 100 F.
At the request of the family the patient was dis¬
charged on the second day after admission. Four and one-half months after
entry, at the age of 5 months, this infant was apparently doing well with no
further signs of increased intracranial pressure.

eyes

is most interesting because the patient had
with
intracranial hemorrhage at birth. The onset
symptoms compatible
of vomiting at the age of 3 weeks is compatible with this diagnosis. If
this is so, the developing of a chronic subdural hematoma from injury
at birth is of great interest with respect to the etiology of this condition.

Comment.—This

case

COMMENTS

AND

CONCLUSIONS

The nine

cases described present a definite clinical syndrome.
The
pathologic changes in the disease called pachymeningitis interna hemor¬
rhagica may vary considerably, due to the fact that in the past many
conditions involving the dura have been described as pachymeningitis.

Chronic subdural hematoma describes the condition found in the nine

cases

reported.
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The etiology is obscure. It was unusual to find that in five of the
nine cases described the patients were cared for in institutions or by
foster mothers. Trauma due to injury at birth or other means is a
possible factor, although not proved in the series of cases reported.
Infection is important only as a complication. Syphilis may play a
part in some cases, or a bleeding diathesis may play a role, but this
also could not be proved in the nine cases reported.
The diagnosis should be thought of in every case in which there are
convulsions and enlargement of the head and should be confirmed by
subdural tap. The diagnostic subdural tap should be done with a hypo¬
dermic needle with a small syringe attached to avoid trauma to cerebral
veins in case no chronic subdural hematoma is present. After the diag¬
nosis is established, a small lumbar puncture needle can be used to
drain the cyst. Strict asepsis should be assured, as the hematoma is
easily infected. After the active process has subsided the patient should
have the benefit of a neurosurgical consultation.
The prognosis is good if the cyst is drained and if no intercurrent
infection occurs. Everything should be done to raise the patient's
general resistance in order to prevent the danger of an intercurrent
infection. Sequelae occur in a high percentage of cases.
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