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A review of the literature published on this subject within the last
ten years leaves us with the impression that considerable confusion
still exists as to the etiology and diagnosis of this condition, while the
treatment advocated appears to be of rather a hit or miss type for the
most part. We are, therefore, suggesting an etiologic classification,
together with methods of diagnosis and treatment which have so far
proved adequate in our hands. This is based on a series of fourteen
treated cases, five of which ended in death. Necropsies performed
in three of these fatal cases demonstrated that in these particular cases

any treatment would have been unavailing. One other patient died of
definite hemorrhagic disease with symptoms of complicating hemor-
rhages in other organs, and the fifth patient died one month after an

operation which gave complete relief of symptoms for two weeks.
It is now universally admitted that intracranial hemorrhage in the

new-born is a very common condition, that the resultant mortality is
high, and that the resultant morbidity is probably as high and certainly
is of more importance. Hedren,1 in an article abstracted by Frazier,
found that intracranial hemorrhage occurred in 9.28 per cent, of 700
infant cadavers examined by him. Schuman 2 states that from 2 to 13 per
cent, of all postmortems on the new-born show intracranial hemorrhage.
Schott3 places the mortality from this cause following asphyxia in the
neighborhood of 30 per cent., and Deluca 4 found varying degrees of
intracranial hemorrhage in 36 per cent, of 554 infant cadavers examined
since 1907. Warwick,5 in a recent paper which was the report of a
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study of 200 necropsies on infants dead within the first week of life,
gives the incidence of cerebral hemorrhage as from 43 to 50 per cent.
Approximately two-fifths of these cases were definitely due to hemor-
rhagic disease. The figures given by Hedren and Schuman are probably
low, and it is safe to say that in from 35 to 40 per cent, of all infants
dying within the first seven days of life, the cause of death will be
found to be an intracranial hemorrhage.

Morbidity statistics are more difficult to compile, but every pedi¬
atrician will bear witness to the frequency of Little's disease or cerebral
spastic paralysis in their clinics, and it is probable that at least one third
of all such cases may definitely be traced to a birth hemorrhage within
the skull.

The diagnosis and treatment of intracranial hemorrhage in the
new-born depends on two main factors : first, the etiology of the hemor¬
rhage, and secondly, the recognition of the fact that the production of
symptoms in these cases is chiefly due to the increase in intracranial
pressure produced by the presence of the hemorrhage, and not to the
hemorrhage itself.

Before considering this aspect of this condition, we wish to empha¬
size certain anatomic and physiologic peculiarities of the new-born
which we believe are not appreciated as they should be.

CEREBRAL ANATOMY OF THE NEW-BORN

Certain variations from the adult anatomy of the skull and brain
are seen in new-born infants which are sufficiently important in their
relations to the diagnosis and treatment of intracranial hemorrhage in
these patients to warrant repetition and emphasis here. Brindeau 6 and
others have referred to the important fact that the cerebral veins which
join and. empty their contents into the sinuses are many in number.
Partly owing to their thin walls, but probably chiefly owing to the fact
that their terminal segments are free and unsupported for a measurable
distance after leaving the pia and before entering the sinus, these veins
are extremely prone to rupture. They are most numerous and probably
most important in the frontal and parietal regions. They are grouped
m the immediate vicinity of all the sutures, particularly the fronto-
parietal and the sagittal.

The diploe7 does not appear until the second year. Browning8
has shown that the pacchionian bodies are absent at birth and are a

matter of postnatal development, probably not completed until the
twentieth year, or thereabouts.

6. Brindeau, A.: On Trephining in the New-Born, Arch. mens. d'obst. et
de gynec., Paris 10:103, 1918.

7. Piersol: Anatomy 1:231, 1907.
8. Browning, W. : The Anatomical Cause of the Frequency of Hydro-

cephalus in Childhood, Med. Rec. 89:959, 1916.
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The middle meningeal artery usually runs straight up the squamo-
sphenoidal suture instead of backward, and divides into three branches
rather than two only. The rolandic area lies adjacent to and immedi¬
ately posterior to the coronal suture and runs parallel with it. The
fontanels, contrary to what appears to be the common opinion, are

covered with two main layers only; the skin and superficial fascia, and
the membranous interosseous layer of tissue which consists of fused
periosteum and dura, it being impossible to separate the two.

THE CEREBROSPINAL FLUID IN THE NEW-BORN

Frazier,9 in 1915, reviewed what was known at that time in regard
to the physiology of the cerebrospinal fluid. Since then Dandy 10 and
others, working with experimenta! animals and hydrocéphalie children,
have confirmed the previous work, so that now our knowledge of the
secretion, location, absorption and pressure of the cerebrospinal fluid
rests on a firm foundation. The cerebrospinal fluid is secreted in the
lour ventricles by the choroid plexus, is distributed throughout the
entire subarachnoid space, both spinal and cerebral, and is absorbed
therefrom into the cerebral venous sinuses at.a pressure normally equal
to that within the sinuses. In adults the absorption takes place, in part,
at least, by way of the pacchionian bodies. As has been pointed out
in the previous section, the pacchionian bodies are absent at birth and
it is, therefore, fair to assume that the possible avenues of escape for
the cerebrospinal fluid from the subarachnoid space into the cerebral
venous circulation are considerably diminished. This absorption in
adults takes place at a normal pressure of from 8 to 10 mm. mercury
which is equal to the pressure in the cerebral venous circulation. In
new-born infants this pressure is somewhat lower, probably between
5 and 8 mm. mercury, although it has been placed as low as from 2 to
5 mm. by Sidbury.11 Certainly, a cerebrospinal fluid pressure of 10 mm.

mercury or over in the new-born is not normal. This pressure varies
directly with and is dependent on the cerebral venous pressure. A rise
in venous pressure will cause an immediate and compensator)' rise in
cerebrospinal fluid pressure due to a decrease in the amount of cerebro¬
spinal fluid absorbed into the venous circulation. This results in an

actual increase of fluid within the subarachnoid space and ventricles.
This increased intracranial pressure has been shown by one of us 12

9. Frazier, C. H.: The Cerebrospinal Fluid and Its Relation to Intracranial
Lesions, Progr. Med. 1:2, 1915.

10. Dandy, W. E.: Experimental Hydrocephalus, Ann. Surg. 70:129, 1919.
11. Sidbury, J. B.: The Importance of Lumbar Puncture in Intracranial

Hemorrhage of the New-Born. Report of Case, with Recovery, Arch. Pediat.
37:545, 1920.

12. Munro, D. : Indications for Operation in the Treatment of Injuries
Involving the Brain, Boston M. & S. J. 186:342 (March 11) 1922.
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to be the basic factor in the production of symptoms following injury
to the brain in adults. A similar train of events occurs in the new-born.

REFLEXES IN THE NEW-BORN

Changes in the reflex activity in the new-born, as exemplified by the
changes in the classical deep reflexes, are frequently mentioned in the
literature as diagnostic aides in cerebral evaluation of localization. It
has been our experience that very little of value, other than as con¬

firmatory evidence, can be obtained by noting the presence or absence
of the classical deep reflexes in these new-born infants. Burr,13 who
worked with sixty-nine normal infants varying in age from 1 hour or

less to 90 days—forty-two of them being 7 days or less in age—offers
us abundant support for our observation. He found that the deep and
superficial reflexes may be present at birth but that their absence does
not indicate disease. Among these reflexes he included the following :

knee, achules, chin, plantar and abdominal. Of these the plantar was

the most variable.

ETIOLOGY OF INTRACRANIAL HEMORRHAGE

These anatomic and physiologic peculiarities of the new-born, we

believe, bear an important relation to the condition under discussion.
A proper appreciation of them does much to explain the etiology and
even more to clear up diagnostic difficulties, thus allowing us to
formulate a reasonable method of treatment for this type of case.

Various etiologic classifications have been proposed in the past ten
years for this disease. Up to Warwick's14 proposed classification,
which, by the way, appears to have escaped the notice of most authors
who wrote on this subject following the publication of her paper, the
favorite choice was a classification dependent on the location of the
hemorrhage. That is, the cases were classified as either pretentorial
or subtentorial. This was recognized to be not entirely satisfactory,
since very many of these cases coming to necropsy showed hemorrhage
in both localities. This classification also ignored the cases which show
at the postmortem multiple petechial intracortical hemorrhages, and
hemorrhages about the basal ganglia and in the pons and medulla.15
Warwick, apparently, also considered the classification according to

location unsatisfactory, chiefly, however, because by this method hemor-
rhagic disease as a cause of • intracranial hemorrhage was not recog-

13. Burr. C. W.: Reflexes in Early Infancy, Am. J. Dis. Child. 21:529
(June) 1921.

14. Warwick, M.: Cerebral Hemorrhage of the New-Born, Am. J. M. Sc.
158:95, 1919.

15. Schwartz, P.: Birth Hemorrhages in Newly-Born, Ztschr. f. Kinderh.
29:102 (April) 1921.
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nized. Green and Swift,16 Schloss and Comiskey,17 Soresi,ls and
Schloss,19 all mention the possibility of a cause and effect relation
between these two but lay no stress on it. Warwick for the first time
proposed that intracranial hemorrhage be divided into three groups in
such a way as to include this important condition as follows : ( 1 ) trau¬
matic from moulding of the head; (2) cases of hemorrhage due to

congestion or stasis with rupture of veins, and (3) cases of hemorrhage
due to a diseased condition of the fetus, including in this group hemor-
rhagic disease and prematurity.

We believe this to be an essentially correct method of grouping
these cases from an etiologic point of view, but feel that asphyxia
as a cause for congestion and stasis with rupture of cerebral veins is
sufficiently important to demand consideration. There is, to be sure,
little, if any, direct evidence that an abnormal increase in the carbon
dioxid content of the blood will cause venous congestion, and as far as

we know no evidence to show that clinically asphyxiated babies show
this blood picture at birth. It is, therefore, incorrect to speak of any
new-born baby as being asphyxiated from the strictly scientific point
of view. Nevertheless, obstetricians recognize a clinical type of
asphyxia which exists at, or before, birth to a varying degree. During
labor a sudden change in fetal heart rate which is constant, the cessa¬

tion of pulsation in the umbilical cord, and the coming away of
meconinm are considered sufficient evidence to justify the diagnosis of
fetal asphyxia and call for more or less radical measures up to immedi¬
ate delivery for the correction of the condition. At birth, clinically
asphyxiated babies are cyanotic, do not start breathing well, or cry,
and require treatment which is directed toward the artificial stimula¬
tion of respiration. Once respiration is started, the color returns to

normal, the baby regains its muscular tone, and in the majority of cases

remains a normal baby. It has also been repeatedly observed that these
clinically asphyxiated babies, when they die, die from respiratory
failure, the heart continuing to beat for some time after the respiratory
center has definitely ceased to function, and after it will no longer
react to artificial stimulation. Until this clinical evidence can be dis¬
proved by chemical studies of the blood of the new-born infant, there¬
fore, we must consider the baby exhibiting the above symptoms as

asphyxiated.
16. Green, R. M., and Swift, J. B., Jr.: Hemorrhagic Disease of the New-

Born, Boston M. & S. J. 164:454, 1911.
17. Schloss, O. M., and Commiskey, J. J.: Spontaneous Hemorrhage in the

New-Born, with a Report of Nine Cases, Am. J. Dis. Child. 1:276 (April) 1911.
18. Soresi, A. L.: Hemorrhagic Conditions in Children; Pathology; Eti-

ology; Treatment, Arch. Pediat. 30:225, 1913.
19. Schloss, O. M.: Etiology of Hemorrhage in the New-Born, Arch. Pediat.

30:276, 1913.
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Is this clinical asphyxia related to congestion and stasis in the
cerebral veins? Evidence sufficient to warrant a definite answer to
this question is also lacking. There are, however, certain suggestive
clinical observations. A condition of peripheral venous congestion is
present in all of these babies as borne out by the cyanosis. Pressure
from one cause or another on the umbilical cord, sufficient to interrupt
either partially or completely the circulation therein, has long been
recognized by obstetricians as a definite cause for fetal asphyxia
accompanied by the symptoms enumerated above.

Necropsies performed on babies dead of asphyxia show petechial
hemorrhages and congestion of abdominal and thoracic organs.20 This
picture has been thought to be due to hemorrhagic disease but no

evidence to support this view has been advanced, and in the face of
analogous pathologic findings in adults dead of suffocation, this latter
hypothesis is open to question. Doazan,21 in 1913, pointed out the
relationship between asphyxia and intracranial hemorrhage and Man-
ton 22 mentions the findings of punctate subcortical hemorrhages at a

necropsy on a patient dead of suffocative asphyxia and quotes some

figures to show that children asphyxiated at birth show a higher per¬
centage of abnormal nervous development in later life. Bailey 23 also
mentions it as a cause of hemorrhage, as does Strachauer 24 but it
remained for Schwartz 15 to put it on a definite basis, as the result of
careful microscopic examination of the brains of thirty infants with
histories of asphyxia. These showed, in the early cases, punctate
hemorrhages all through the brain, and in later cases softening in
localized areas. Schott3 also publishes some interesting statistics on

the morbidity relations of asphyxia and idiocy, epilepsy and the like.
As shown above, these asphyxiated babies die of respiratory paraly¬

sis. A further analysis of this picture reveals a close similarity to
the condition seen in persons dying from what is recognized as

medullary edema. This is most commonly seen as the terminal stage
of the sequence of events brought on by a severe injury to the brain in
adults. The primary stage in this adult condition is congestion and
stasis of the cerebral venous circulation.12 Cerebral venous pressure and
cerebrospinal pressure increase synchronously, a rise in the first caus¬

ing an immediate and relatively equal rise in the second.25'12 Excessive

20. Ehrenfest, H.: Birth Injuries of the Child, D. Appleton & Co., 1922.
21. Doazan, J.: Etiologie, sympt\l=o^\ms et traitement chirurgical des h\l=e'\mor-

ragie m\l=e'\ning\l=e'\esdu nouveau-n\l=e'\,Arch. g\l=e'\n.de chir., Par. 9:10, 1913.
22. Manton, W. P.: Asphyxia Neonatorum and Its Sequelae, New York

State J. M. 14:302, 1914.
23. Bailey, H.: Cranial and Intracranial Birth Injuries, Am. J. Obst. &

Gynec. 1:52 (Oct.) 1920.
24. Strachauer, A. C.: The Surgical Treatment of Cerebral Hemorrhage in

the New-Born, Minnesota Med. 3:577, 1920.
25. Keen's Surgery 3:190 et seq. Philadelphia, W. B. Saunders Company.
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cerebrospinal hypertension causes death from respiratory paralysis due
to medullary edema.

It has been our impression that by far the greater number of sub¬
jects showing symptoms—not necessarily fatal—from intracranial
hemorrhage can be demonstrated to have been suffering from a definite
degree of either intra-uterine or intrapartum asphyxia.

In view of this indirect evidence and because clinical asphyxia has
come to be a condition commonly diagnosed both in the fetus during
labor and in the new-born infant immediately after delivery, we feel
that asphyxia should be given at least a temporary recognition as an

etiologie factor in the production of intracranial hemorrhage in the
new-born and propose, therefore, to modify Warwick's classification in
such a way as to include such cases in a separate division. Since we
have done this, we have found that the number of cases of intracranial
hemorrhage which might properly be classed as traumatic in origin is
relatively quite small. Nevertheless, as long as fracture of the skull
occurs, and as long as there continues to be a tearing of the sinuses
and meninges by excessive overlapping of the sutures, so long will it
be necessary to classify certain of these cases as strictly traumatic in
origin. Our classification is as follows :

1. Traumatic group—hemorrhage caused by excessive molding of
the head and overriding of the sutures.

2. "Asphyxia" group—hemorrhage caused by excessive cerebral
venous congestion with rise of intracrariial pressure.

3. Fetal disease group—the hemorrhage in these cases having no

relation to the labor, but being most commonly caused by hemorrhagic
disease and rarely by syphilis or other toxemias.

DIAGNOSIS

In the diagnosis of intracranial hemorrhage in the new-born, we

have come to rely on three main criteria. These are the history and
physical examination, the measurement of the intracranial pressure by
spinal manometer, and the determination of the coagulation and bleeding
time. By the proper evaluation of findings under these three headings
we feel that we are able to sort out our cases according to the etiological
classification just proposed, and are thereby prepared to suit our treat¬
ment to the case rather than, as has been done in the past, endeavor
to suit the case to a given method of treatment.

Hemorrhagic Disease Cases.—The simplest cases to classify for
treatment are those of hemorrhagic disease of the new-born, in which
the intracranial hemorrhage is merely a symptom of a more extensive
pathologic condition. A great deal of work has been done on the
diagnosis and treatment of this condition in recent years, and while
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even now the causation and pathology are not clearly understood, we

can, nevertheless, diagnose it with fair accuracy and treat it efficiently.
The diagnosis, at present, rests on the determination of an increase
in the bleeding and coagulation times of the blood of the infant.
Rodda2f> not only determined the normal times, but also devised a

method for carrying out this procedure that is simple, quick and suf¬
ficiently accurate. It is not necessary to go into the details of this
method, except to say that it depends on the observation of the length
of time a wound of given depth will bleed, and also on the length of
time it takes a drop of blood to clot sufficiently to hold a small lead
shot from moving within it. The normal bleeding time for the new¬

born is from two to five minutes, and the normal coagulation time from
five to nine minutes. Cases of intracranial hemorrhage showing a

prolonged bleeding and coagulation time should be classed and treated
as hemorrhagic disease cases regardless of other physical findings or of
the history. Intracranial hemorrhage due to syphilis or other toxemias
may occur, but is very rare. Hedren1 in a study of 700 infant
cadavers found only three to be syphilitic, while intracranial hemor¬
rhage was present in more than 9 per cent.

Traumatic Cases.—The diagnosis of traumatic intracranial hemor¬
rhage should be made only in cases with a definite history of trauma.

Many cases, but unfortunately not all, will show evidence of trauma
on examination. Depressed and comminuted fractures of the skull,
with or without laceration of the brain, present no great difficulty in
diagnosis. Laceration of the meninges, tearing of the sinuses, or the
cerebral veins entering the sinuses, on the other hand, present a more

difficult problem. Here the history is of value. A large head, a small
pelvis, a precipitate or long protracted labor, or other obstetric compli¬
cation requiring excessive molding of the cranial bones, are of impor¬
tance as evidence. If combined with this history there is manometric
evidence of a marked increase in cerebrospinal fluid pressure and
possibly blood in the cerebrospinal fluid in large amounts, the diagnosis
can be made with probability. We do not believe that subdural punc¬
ture as suggested by Green,27 Simmons,28 Gilles,20 and Doazan,21 is

26. Rodda, F. C.: Studies with a New Method for Determining the Coagu-
lation Time of Blood in the New-Born, Am. J. Dis. Child. 19:269 (March)
1920. Ibid.: The Coagulation Time of Blood in the New-Born; with Especial
Reference to Cerebral Hemorrhage, J. A. M. A. 75:452 (Aug. 14) 1920.

27. Green, R. M.: Intracranial Hemorrhage in the New-Born, Boston M. &
S. J. 170:682, 1913. Ibid.: Further Experience in the Treatment of Intra-
cranial Hemorrhage in the New-Born, ibid. 174:947, 1916.

28. Simmons, C. C.: Two Cases of Intracranial Hemorrhage in the Newly-
Born Relieved by Operation, Boston M. & S. J. 166:43 (Jan. 11) 1912.

29. Gilles, R.: Deux observations d'hemorragie m\l=e'\ning\l=e'\echez le nouveau-n\l=e'\;
gu\l=e'\risonapr\l=e'\sponction d\l=e'\compressivepar voie lombaire dans un cas, par
voie cr\l=a^\niennedans l'autre; \l=e'\tatulterior des petits malades et consid\l=e'\rations
th\l=e'\raputique,Rev. mens. de gyn\l=e'\c.,d'obst\l=e'\t.et de p\l=e'\diat. 7:465 (July) 1912.
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either an accurate or a justifiable procedure in this or any other type of
intracranial hemorrhage. It is difficult for us to conceive of a strictly
subdural hemorrhage so large in amount as to be recognized by this
method, which would not be subarachnoid, in part at least, and we

believe that the chances of making a subdural rather than a sub¬
arachnoid puncture by the method described are very small. It is also
unjustifiable because any subarachnoid hemorrhage will show in the
cerebrospinal fluid at lumbar puncture, and, in addition, if at the same

time, a manometric measurement of the cerebrospinal fluid pressure
is made during this lumbar puncture, an accurate picture of the amount
of intracranial hypertension is obtained ; an important piece of infor¬
mation which cannot be obtained easily in any other way. Visual
inspection of the fontanel following incision of the scalp, as recom¬

mended by Towne and Faber,29a who quote Murphy's original article in
which this procedure was first recommended, does not appeal to us

either, although it has not the objections that apply to subdural punc¬
ture. At best, only a very limited area is open to inspection, and
information obtained by this method is available by lumbar puncture in
addition to other more valuable evidence.

"Asphyxia" Cases.—Cases of intracranial hemorrhage due to
so-called asphyxia occurring either during labor or during delivery,
will, we believe, come to be recognized as the largest class of intra¬
cranial hemorrhage cases in the new-born. In reviewing the literature
for the past ten years, it is striking how few cases are reported in
which there were any but massive hemorrhages within the skull. This
was noticeable not only in those case reports which had to do with the
treatment of the condition, but also in the necropsy reports. In view of
our observations, we cannot but believe that many cases of intracranial
hemorrhage in the new-born causing nonfatal symptoms have previously
been allowed to progress for the most part undiagnosed and untreated.
Schott3 published some extremely interesting figures in regard to the
morbidity following asphyxia at birth. Two and four-tenths per cent,
of cases showing permanent central nervous system changes in later
life gave a history of temporary asphyxia at birth. Asphyxia result¬
ing from pressure on the cord, premature birth before twenty-eight
weeks, and pressure on the infant's brain, raised the early mortality to
around 30 per cent. This work is confirmed by Schwartz 15 who reports
a series of necropsies on thirty infants all of whom suffered from
asphyxia during labor or delivery.

The diagnosis in these cases depends on the finding of increased
intracranial pressure by manometer, microscopic blood in the cerebro-

29a. Towne, E. B., and Faber, H. K.: The Diagnosis and Treatment of Intra-
cranial Hemorrhage of the New-Born. A Report of a Case, California State
J. M. 20:17 (Jan.) 1922.
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spinal fluid, and a history of a prolonged or dry labor, deep anesthesia
or prematurity. At the end of a few hours or days these babies nurse

poorly or not at all, and have a peculiar shrill cry. These are the only
symptoms that we have found to be at all constant. The classical .

symptoms of cyanosis, convulsions, spastic and flaccid paralysis, cranial
nerve palsies, nystagmus, and bulging fontanels may all be either
present or absent according to the individual peculiarities of the case.

"Asphyxia" may be either intra-uterine or intrapartum. It may be
caused by a prolonged labor due to dystocia of any sort, pressure on

the umbilical cord, rigidity of the mother's soft parts,14 dry labor,
prolongation of the interval between the birth of the head and the after
coming shoulders, thus permitting two-thirds of the body to be sub¬
jected to intra-uterine pressure while one-third is subjected to atmos¬

pheric pressure,15 contraction of the placental site with overlapping
of the contracting uterine fibers and resulting diminution in the size
of the placental sinuses and impaired oxygénation of the fetal blood,30
and prolonged anesthesia of the mother, which are some of the causes

not inherent in the fetus itself. Prematurity and congenital heart
disease have been mentioned as causes belonging to this latter class.14

This "asphyxia," from whatever cause, raises the cerebral venous

pressure and produces a venous congestion.12 This rise in venous

pressure decreases the amount of absorption of cerebrospinal fluid, and,
as the secretion of this fluid is still going on in a closed space, causes

a rise in intracranial pressure. This intracranial pressure rise pro¬
duces more venous congestion in addition to an actual injury to the
brain tissue,31 thus establishing a vicious circle. At some point in this
circle the venous congestion becomes sufficiently great to rupture one

or more of the cerebral veins. This may occur in the meninges or in
the substance of the brain itself, or in both locations. The primary
cause of the rupture of the vein, and consequently of the hemorrhage,
is the "asphyxia." The cause of the symptoms is the intracranial
hypertension.12 The symptoms may be exaggerated and made more

severe by adding an intracranial hemorrhage to an acute hydrocephalus,
but treatment of the hemorrhage alone will do nothing toward the
relief of the hypertension, while, on the other hand, relief of the
hypertension will probably prevent further hemorrhage and also pro¬
mote proper absorption of whatever hemorrhage there may be that may
have already taken place. This intracranial hypertension may be
measured by the spinal manometer, and according to its degree lends
itself to very definite methods of treatment.

30. Irving, F. C.: Cerebral Hemorrhage of the New-Born, Boston M. &
S. J. 184:539, 1921.

31. Abt: Editorial Comment, Pract. Med. Ser. 4:28, 1921.

Association ATIDE 
Centre de Documentation ARIANE



SYMPTOMATOLOGY

Increase in Intracranial Pressure.—All victims of intracranial
hemorrhage of the new-born are suffering from a complicating acute

hydrocephalus, whether the hemorrhage is due to "asphyxia," to hemor¬
rhagic disease or to trauma. Whatever the symptoms in these cases,
they are made worse and carried to a fatal result only by virtue of the
increase in intracranial pressure. Treatment directed toward removing a

fresh hemorrhage from within the skull cavity will be successful only
under the most favorable conditions ; namely, a small clot on the sur¬

face of the brain or within the meninges, which can be localized previ¬
ous to its removal, and which is so situated in relation to the skull that
its removal is surgically possible. Only under these conditions can

we possibly hope to treat successfully the hemorrhage itself. If, while
doing this, we happen to make a sufficiently large opening to decompress
the brain, then we may also, by chance, treat the underlying intra¬
cranial hypertension, which untreated, frequently causes the oatient's
death. If, on the other hand, we definitely attempt to treat the intra¬
cranial hypertension, we may prevent the death of the patient even

though the hemorrhage itself be untreated. With the patient alive there
is a chance that the clot will absorb and cause no symptoms in later
life. Analysis by Frazier,32 of Warwick's 14 reported series shows eight
cases that might possibly have been surgical as against ten that were

definitely nonsurgical from tho operative point of view. Schwartz's ls

series of thirty cases were all such as to preclude any possibility of
removing the hemorrhage. The cases of ventricular hemorrhage
reported by Ballantyne 33 were all nonsurgical from the point of view
of treating the bleeding, while 16 per cent, of the cases of intracranial
hemorrhage studied by Hedren1 were also definitely nonsurgical.
Frazier 34 states that in the vast majority of these cases the hemorrhage
is bilateral and consequently not subject to operative intervention.
From the other point of view, the cases in which an attempt has been
made to drain or remove the hemorrhage have been successful only in
part, and even those cases reported as cured following operation can

only be considered as temporarily cured until the children have grown
old enough to demonstrate that they are normal mentally ; a matter
of at least five years, and a condition which has not been fulfilled in
any of the "cured" cases. Drainage of the clots as performed by
Simmons,28 Green,27 Gilles,29 Cumston,35 and others without question

32. Frazier, C. H.: Progr. Med. 1:20. 1920.
33. Ballantyne, J. W.: Cerebral Ventricular Hemorrhages at and Soon

After Birth, Edinburgh M. J. 25:63 (July) 1920.
34. Frazier, C. H.: Surgical Aspects of Birth Traumata, Virginia M.

Semi-Month. 18:426, 1913.
35. Cumston, C. G.: Meningeal Hemorrhage in the Newly-Born Infant,

Internat. Clin. 2:226, 1914.
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only removed a portion of the hemorrhage, and it is fair to say that
m those cases in which the coronal suture was incised, the decom-
pressive effect probably had quite as much influence as the actual
removal of the blood itself. Removal of the clot through an ostéo¬

plastie flap is followed, in spite of the accompanying decompression,
by a practically prohibitive operative mortality. To date this has been
performed eighteen times with eight operative recoveries and as yet it
is still too soon to be able to tell whether or not there has been any
permanent injury to the central nervous system in these latter cases.

On the other hand, lumbar puncture has been practiced by Doazan,21
Lippman,36 Brady,37 Sidbury,11 Foote,3s Conti,39 Vaglio,40 DeStefano,41
Gilles,29 Green,27 and Strachauer 24 with certainly a degree of success

which is equal to that attained by other methods, and not, as might
be supposed, limited to hemorrhages situated below the tentorium.
Although Sidbury,11 Strachauer,24 and DeStefano41 were the only
ones to emphasize the importance of this procedure from the point of
view of intracranial pressure, and Sidbury11 was the only one who
published his measurements of this pressure, nevertheless, the result
accomplished was the same in all cases. It must, therefore, be evident
that from every point of view the important diagnostic point in all these
intracranial hemorrhage cases is the determination of the presence and
the degree of increase in the intracranial pressure, and the localization
of the hemorrhage sinks to a place of secondary importance beside
this important evidence.

Supratcntorial and Infratentorial Hemorrhage.—Typical cases of
either supratentorial or infratentorial hemorrhage will show signs and
symptoms peculiar to their respective locations. These occur, however,
only in characteristic cases in which the hemorrhage is located in the
meninges and strictly limited by the tentorium. The infratentorial
cases which fall within these limitations run a course that is com¬

parable to that which is recognized in adults as being due to com¬

pression and edema of the medulla of a very acute type. The patients
are listless, cyanotic and may show convulsive respiratory seizures with

36. Lippman, M. J.: Meningeal Hemorrhage of the New-Born, Complete
Recovery; Report of Case, New York M. J. 103:263 (Feb. 5) 1916.

37. Brady, J. M.: Lumbar Puncture in Meningeal Hemorrhage of the New\x=req-\
Born, J. A. M. A. 71:347 (Aug. 3) 1918.

38. Foote, J. A.: The Hemorrhagic Tendency as a Frequent Cause of
Cranial Hemorrhage of the New-Born, Am. J. Dis. Child. 20:18 (July) 1920.

39. Conti, L.: Cerebral Hemorrhage in an Infant, Pediatria, Naples 29:4,
1921; abstr. J. A. M. A. 76:1137 (April 16) 1921.

40. Vaglio, R.: Intracranial Hemorrhage in the New-Born, Pediatria, Naples
29:1, 1921; Abstr., J. A. M. A. 76:688 (March 5) 1921.

41. DeStefano: Lumbar Puncture for the New-Born, Pediatria, Naples
30:1 (Jan. 1) 1922; abstr., J. A. M. A. 78:765 (March 10) 1922.
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rhythmic or Cheyne-Stokes breathing. The pulse is at first slow and
bounding and later becomes very rapid and feeble. There may be
cranial nerve paralyses, but there is not usually a somatic motor nerve

involvement, nor any bulging of the fontanel. These symptoms are

due not to the hemorrhage, but rather to the pressure exerted on the
medulla and pons by the presence of the hemorrhage in this particular
locality combined with an acute intracranial hypertension.

Typical supratentorial cases in which the hemorrhage is located
entirely above the tentorium pass through two stages if allowed to

progress without treatment. In the first stage the children are restless,
crying and fussing a great deal with usually a spastic paresis or par¬
alysis. This condition is followed by spastic convulsions, either general¬
ized or local, which are usually ushered in with a shrill cry. There
may be cranial nerve palsies, most frequently seen as a paralysis of
the facial, the abducens, or the hypoglossal. The fontanel is often
tense or, at least, bulging. These symptoms are due to an edema and
compression of the cerebral hemispheres, which are the result of the
increase in the intracranial pressure and only secondarily due to the
presence of the hemorrhage itself. If untreated, this condition pro¬
gresses to compression and edema of the medulla, and the picture
changes to that seen in typical infratentorial hemorrhages. Lumbar
puncture in both these conditions shows an increase in intracranial
pressure. Cerebrospinal fluid removed by lumbar puncture in the basal
cases shows a concentrated mixture of blood with the fluid. In the
supratentorial cases, this same condition may be present but usually the
fluid will show only a tinge of color.

Reflexes and Localizing Signs.—In general, it may be said that the
functional possibilities of the central nervous system depend on the
medullation of the axone tracts.42

Those axones which enable the spinal cord to act as an organ per se

acquire their medullary sheaths earlier than those having connections
with the brain. In other words, the simpler reflex actions are acquired
before the more complicated suprasegmental combinations. At birth
all of the spinal cord fasciculi are medullated except the spino-olivary
and corticospinal or pyramidal tracts.42 These latter tracts become
medullated sometime between the ninth month of intra-uterine life and
the end of the second year. Normal voluntary muscular control is,
therefore, acquired after birth. The most useful localizing signs in the
lesions of the brain, other than those requiring the introduction of the
higher associational centers, are demonstrable as alterations in the reflex
arcs ; as, for example, the increase or the loss of a tendon reflex, or

42. Morris: Human Anatomy, 1914. Pt. 3, p. 791.
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as alterations in voluntary muscular control, demonstrable as more or

less limited spastic or flaccid muscular paralysis. It has been shown 13

that the normal reflex activity of the new-born, up to seven days, is
so variable that alterations in it cannot be considered pathologic, and
this, therefore, can be of no constant value in the localization of lesions
in the brain. Medullation of the pyramidal tract may not be completed
until the end of the second year of life. Normal voluntary motion of the
skeletal muscles in the new-born is, therefore, at a minimum. Abnormal
voluntary motions, or an abnormal lack of voluntary motion, due to a

circumscribed cerebral lesion, such, for example, as a clot over one

rolandic area, which in the adult would produce a monoplegia or hemi-
plegia, in the new-born might produce no demonstrable change in the
pyramidal tract control, and could not, therefore, be localized A larger
clot on the brain of the new-born, covering the entire cortex of one

hemisphere, for example, even in the absence of an accompanying
intracranial hypertension—an impossible condition, of course—by virtue
of its extent and consequent massive irritation might create a sufficient
amount of stimulus to irritate even a nonmedullated pyramidal tract.
This in the new-born would show as a hemiplegia, while in the adult
it would produce a much more complicated picture. In the former
case, one would be tempted to localize the irritation about the cortical
motor area, while in the latter case it would be apparent that the lesion
could not be circumscribed to that extent. Motor paralyses and reflex
changes in the new-born, therefore, are of doubtful value from the
point of view of cerebral localization, and dependence on these signs
may lead one into diagnostic errors which may result in mistaken or

incomplete methods of treatment. Sensory changes of central origin
and certain cranial nerve palsies require cooperation of the patient for
their detection, a condition which cannot be fulfilled in these patients.
Other cranial nerve involvement, such, for example, as shown by paraly¬
sis of the facial, the oculomotor, and the hypoglossal supply can be
demonstrated successfully in the newborn, but such paralyses are of
very little value from the diagnostic point of view, unless other evidence
is present which will help to place the causative factor above or below
the tentorium. Other signs, such as changes in the eyegrounds, alter¬
ations in blood pressure, and alterations in the respiratory and pulse
rates, are either inconstant, or so difficult to obtain as to make them of
little practical value, and, in any event, these changes are due not to the
hemorrhage but rather to the underlying increased intracranial pressure
which can be more accurately demonstrated in other ways.

Lumbar Puncture in the Nezv-born.—Lumbar puncture in the new¬

born would appear to be an extremely simple matter. It has been our

experience, however, that it presents technical difficulties which make it
a much more troublesome procedure than in the adult. From the point
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of view of a successful puncture, the most important person involved
in the procedure, other than the patient, is the one who holds the baby.
It is impractical and unnecessary to use local or other forms of
anesthesia in these cases, and this person, therefore, must be com¬

fortably and firmly placed so that the movements of the baby during
the operation can be controlled properly. The baby should be placed
on its left side with the spine arched. This is accomplished by drawing
the head and the knees together as far as possible without causing
interference with the respiration. The spine should be horizontal, and
the vertebral spines parallel with the table. In our experience the
puncture may safely be made in either the third or fourth lumbar
space. Punctures at a lower level than the fourth lumbar space are

very much more difficult. Bleeding from the trauma of the needle we

have found to be very common unless particular pains are taken with
the technique. We believe this to be due to injury to the spinal veins.
These are divided into two plexuses lying more or less in the midline,
one on the outer aspect of the posterior portion of the dura in a line
with the vertebral spines, and the other on the anterior aspect of the
anterior layer of the dura between it and the posterior aspect of the
vertebral bodies.43 Puncture made in the line of the vertebral spines
frequently results in hemorrhage from the posterior plexuses while
insertion of the needle to so great a depth as to. traverse the entire
subarachnoid space from behind forward with resultant wounding of
the anterior layer of dura also causes hemorrhage due to laceration
of the veins of the anterior plexus. We have, therefore, adopted the
method of inserting the needle from one side of the median line in a

medialward and upward direction, and take great pains to make sure

that it shall not be inserted to too great a depth. The size of the
needle, within limits, makes very little difference. We use with satis¬
faction as large a size as fourteen gauge. Care should be taken to
see that the needle is short pointed with sharp edges and point, as

otherwise it is difficult to pierce the flimsy arachnoid of these new-born
infants. Spinal manometric readings normally are below 10 mm.

mercury and probably average around 6 mm. Respiratory fluctuations
of pressure are visible in the manometer.

TREATMENT

Treatment of intracranial hemorrhage in the new-born depends
primarily on the successful etiologie classification of the individual
case, and secondarily, on the recognition and treatment of the increased
intracranial pressure that is present in every case.

43. Frazier, C. H.: Surgery of the Spine and Spinal Cord, 1920, p. 23;
Piersol's Anatomy, 1907, p. 897.
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Intracranial Hemorrhage of Hemorrhagic Disease Origin—Intra¬
cranial hemorrhage cases in which the bleeding is but a symptom of a

general hemorrhagic diathesis, can be and should be recognized by an

increase in the bleeding and coagulation times of the blood. Any case

of intracranial hemorrhage in a new-born infant may fall into this class
regardless of the presence or absence of other confirmatory symptoms.
It is, therefore, necessary to determine the bleeding and coagulation
times in every intracranial hemorrhage case in order that this type of
case may receive appropriate treatment. This treatment in its broadest
aspects requires the administration of normal blood either subcutane-
ously or intravenously. Both methods have been strongly recommended
and have entirely replaced the older methods of administering rabbit
serum, hemostatics, and the like.10 Ashby 44 recommends both methods,
Soresi18 and Lespinasse 45 believe that transfusion should be practiced,
while Schloss and Comiskey,17 Foote,38 and Rodda 2ß prefer the sub¬
cutaneous method. We prefer the subcutaneous method not because it
is necessarily any more efficient, but because we have found that the
only practical place to transfuse a new-born infant is into the superior
longitudinal sinus, and we have felt that the further addition of blood
to the already congested cerebral venous system was particularly
undesirable in this class of hemorrhagic case. Having administered
whole blood subcuta'neously in sufficient quantities to bring the bleeding
and coagulation times back to normal, and presumably to have stopped
the hemorrhage, we then proceed to reduce the intracranial pressure.
This may be done by lumbar puncture and drainage of the cerebrospinal
fluid if the manometric reading is 18 mm. mercury or below. If above
that point, the intracranial pressure must first be reduced by either a

ventricular puncture or a subtemporal decompression. We are as yet
not prepared to say which of these two methods of cranial decom¬
pression is preferable in this type of case. In our series of fourteen
cases, three fell within this group. Two of these patients died, one

forty-two hours and the other sixty-five hours after delivery.
Case 1.—Baby E. had a large cephalhematoma and was bleeding from the

anus. The cerebrospinal fluid pressure was 18 mm, mercury and was reduced
to 7 mm. mercury by the withdrawal of approximately 7 c.c. of fluid which was

almost pure blood. Previous to this 30 c.c. of mother's blood had been admin¬
istered subcutaneously. Symptoms began thirty-six hours after birth, and
were chiefly generalized convulsions with moaning and no cyanosis. Examina¬
tion showed a large cephalhematoma, bleeding frorn the anus, opisthotonos,

44. Ashby, I. E.: Hemorrhagic Conditions in the New-Born, Med. J.
Australia 1:50 (Jan. 8) 1921.

45. Lespinasse, V. D.: Hemorrhagic Disease of the New-Born. Treatment
by Direct Transfusion of Blood, with a Clinical Report of Fourteen Cases,
J. A. M. A. 62:1866 (June 13) 1914.
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stiff neck, slightly tense but not bulging anterior fontanel, with a bilateral
Babinski and ankle clonus. No cranial nerve involvement. As the symptoms
continued unchecked following the lumbar puncture 30 c.c. of maternal blood
was again given subcutaneously, but the baby grew steadily worse and died
shortly after this. There was no necropsy.

Case 2.—Baby di V. first showed symptoms about ten hours after delivery.
There were generalized convulsive seizures preceded by a shrill cry, during
which the baby became cyanotic, stopped breathing and frothed at the mouth.
Physical examination, including the neurologic examination, was essentially
normal, except for the anterior fontanel which was tense and bulging. There
was no external bleeding, but there was marked brawny subcutaneous edema
in both loins and buttocks. Cerebrospinal fluid pressure was 20 mm. mercury
but in spite of this 7 c.c. of cerebrospinal fluid was withdrawn, reducing the
pressure to 8 mm. The fluid was almost pure blood and did not clot. Follow¬
ing the reduction of pressure the fontanel was noted as being depressed and
soft, and the previous respiratory embarrassment was relieved.

Arrangements were then completed for the transfer of the baby to the
Boston Lying-in Hospital. On arrival there the bleeding time was found to
be nine minutes. The coagulation time was not done. Twenty cubic centimeters
of paternal blood was given subcutaneously and 60 c.c. of salt solution was
given intraperitoneally. Some hours later, the baby vomited coffee ground
material and passed tarry stools. The fontanel was still depressed and soft
and the baby looked bluish white and very sick. It died, probably of hemor¬
rhage, about sixty-five hours after the onset of the symptoms.

Necropsy showed a massive subperitoneal hemorrhage in the posterior pelvic
region and a cerebral hemorrhage which filled the entire spinal and cerebral
subarachnoid space.

Case 3.—Baby R., colored, began to bleed from the nose two days after
birth. Following this he vomited and passed by rectum large amounts of
changed and fresh blood. The bleeding time was ten minutes and the coagu¬lation time eight minutes. Fifteen cubic centimeters of whole blood was givenintramuscularly. Three days after birth a nystagmus toward the left and a
spastic quadriplegia were noted. Six cubic centimeters of maternal blood was
given intramuscularly and the baby improved somewhat. Five days after birth
the baby developed a fairly definite spastic quadriplegia with absent knee
jerks and a bilateral Babinski. The rest of the examination was normal, exceptthat the anterior fontanel seemed to be somewhat tenser than normal. There
were no convulsions or cyanosis, but there was some pallor of the mucous
membranes.

Lumbar puncture demonstrated a cerebrospinal fluid pressure of 12 mm.
mercury, which was lowered to 4 mm. by the withdrawal of about 3 c.c. of
yellow cerebrospinal fluid which proved by microscope to have red blood cor¬
puscles in it. Following this, the baby was apparently well and normal in
every way for fourteen days. At the end of this time it began to show some
more spasticity and nineteen days after the last lumbar puncture it showed
a definite spastic quadriplegia with a tense and elevated anterior fontanel.
Lumbar puncture at this time showed a cerebrospinal fluid pressure of 20 mm.
mercury. This was reduced to 9 mm. by the withdrawal of 25 c.c. of clear,
colorless cerebrospinal fluid. There was considerable improvement following
this but the symptoms were not entirely cleared up, so another lumbar punc¬
ture was performed two days later. The cerebrospinal fluid pressure this time
was 14 mm. mercury, and 10 c.c. of clear, colorless fluid was withdrawn, reduc¬
ing the pressure to 5 mm. Since that time, one month ago, the baby has been
practically normal in every way.

This baby probably suffered from a meningismus due to the irrita¬
tion of the clot which became less and less as the clot absorbed. From
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this small series of cases it would seem that intracranial hemor¬
rhage due to hemorrhagic disease in the new-born carried with it a very
high mortality in spite of treatment.

Intracranial Hemorrhage of Traumatic Origin.—Under this classifi¬
cation we have had three cases, two with complicating fracture of the
skull, and one with hemorrhage from a rupture of the superior longi¬
tudinal sinus. Two of these babies are dead. Treatment in these
traumatic cases is far from satisfactory from any point of view.
Massive hemorrhages, such, for example, as occur following the rupture
of a large venous sinus, while they produce an acute hydrocephalus that
is amenable to and can be treated and corrected, are practically impossi¬
ble to control. If uncontrolled, the patient dies of hemorrhage. If nature
succeeds in controlling the hemorrhage by raising the intracranial
pressure sufficiently high to close off the sinus, this high pressure of
itself will be fatal, and, if reduced to normal, the sinus will again begin
to bleed. Such a case follows.

Case 4.—Baby G, a 7 pound baby, was delivered following the application
of a fillet to one foot in a breech presentation ; the length of the labor is not
noted. Four days after delivery it was noticed that the baby was not doing
well and had a peculiar cry. Five days after delivery the baby became very
cyanotic at times, breathed and nursed poorly, was very drowsy and the
fontanels bulged markedly.

Examination revealed only a left spastic hemiplegia with a left ankle clonus.
Lumbar puncture showed a pressure of 30 mm. mercury and a drop of cere¬

brospinal fluid removed for examination proved to be practically pure blood.
A right subtemporal decompression was made, and the brain was found to be
under great pressure and covered with old clot. While finishing the opera¬
tion the baby's condition became very poor and artificial respiration and
oxygen were required. The pulse during this dropped to 70. The baby left
the table alive, but died three-quarters of an hour later from medullary edema.

Necropsy showed a massive subarachnoid hemorrhage which filled entirely
the spinal and cerebral subarachnoid spaces, a rupture of the superior longi¬
tudinal sinus and edema of the medulla.

This case demonstrates very clearly the futility of attempting to
localize intracranial hemorrhage in the new-born, and what is more

important, the value of lumbar puncture and measurement of the intra¬
cranial pressure early in order that decompressive steps may be taken
before medullary edema sets in.

Case 5.—Baby E. had a depressed "tin plate" fracture of the right frontal
bone with a right sided facial paralysis, spastic quadriplegia with bilateral
ankle clonus, and an intracranial pressure by lumbar puncture of 22 mm.

mercury with old blood in the cerebrospinal fluid. At operation it proved to
be impossible to raise the depression so it was removed and a right sub-
temporal decompression also performed. Two weeks after operation the baby
was reported as being well in every way, except for a slight facial paralysis.
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One month after operation, however, it was reported as dead following a train
of symptoms that were very suggestive of a meningismus with secondary
increased intracranial pressure, but which in any event was not recognized and
was allowed to go untreated.

Case 6.—Baby S. This case followed a rapid high forceps delivery on a
child with a fairly large head. For two days following delivery, the child
became more and more spastic, and on the second day presented a spastic
quadriplegia with a bilateral Babinski and ankle clonus and with a cerebrospinal
fluid pressure of 14 mm. mercury. This pressure was reduced to normal, the
cerebrospinal fluid withdrawn being clear and colorless. There was some
slight improvement for twenty-four hours, but the following day saw the
baby practically moribund. Lumbar puncture demonstrated a pressure of
30 mm. mercury. As a result of this observation, a left subtemporal decom¬
pression was performed. In the course of this operation a comminuted frac¬
ture of the left temporal bone was found with laceration of the dura and under¬
lying brain probably involving the left motor area at least. After a stormy
convalescence the baby was discharged one and one-half months later with a
spastic quadriplegia and probably considerable mental impairment.

This etiologie group, like the preceding one, carries its own high
mortality and morbidity. While the mortality can doubtless be lowered
by an earlier recognition of the underlying intracranial hypertension and
its more adequate treatment, the morbidity of such severely injured
cases as the last must always remain high. We cannot on that account,
however, allow these cases to go untreated, because we can never tell in
advance which case will be prevented from becoming a spastic idiot and
merely become a spastic hémiplégie with a normal mentality by virtue
of properly timed and properly conceived treatment.

Intracranial Hemorrhage Following Asphyxia.—We have classified
eight cases of our series under this heading. Of these patients one

only has died, the rest having been discharged at the end of from four
to twelve days relieved and apparently normal in every way. One of
these later developed meningismus, but following a ventricular puncture
with the removal of 90 c.c. of cerebrospinal fluid, supplemented by two
subsequent lumbar punctures with removal of about 20 c.c. more, was

entirely relieved and apparently well.

Case 7.—Baby B., the only patient in this series that died, was first seen
ten days after delivery, which followed a labor of twelve hours, the first ten
and one-half hours being included in the first stage. There was moderate
asphyxia at birth. For three days previous to the time it was seen it had
been suffering from increasingly severe attacks of respiratory convulsive
seizures with apnea lasting up to two minutes, marked cyanosis and general
bodily rigidity. The heart rate during these attacks dropped from 128 to 45
and the fontanel was not abnormal. These convulsions were occurring about
once every half hour. Between times the baby was apparently normal in
every way.

Physical examination, including the neurologic examination, was normal.
Lumbar puncture showed a cerebrospinal fluid pressure of 12 mm. mercury.
Ten cubic centimeters of fluid with microscopic blood cells in it, and tinged
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pinkish yellow, was withdrawn and the pressure lowered to 4 mm. Two hours
later another lumbar puncture was performed and the pressure, readings and
amount of fluid withdrawn were identically as before. Following this, the
needle tract remained open and cerebrospinal fluid drained until the baby's
death, about twelve hours later. This occurred during a typical convulsion
in which the pulse dropped to 68 and grew weaker, the respirations failed to
start again and the baby died.

Necropsy showed marked congestion of all organs with microscopic petechial
hemorrhages in the midbrain, pons and medulla. There was also edema of
the medulla and endothelial cell infiltration of the basal meninges.

It is unfortunate that this case was allowed to go such a long time
without treatment, although from the location of the hemorrhages at

necropsy it is probable that the prognosis would have been fatal in
any event.

The cases that ended in recovery can be grouped. All the infants
showed at birth definite cyanosis and asphyxia which had presumably
been caused during the labor. One baby was delivered by cesarean

section, three by version, one by breech extraction, and two by normal
deliveries. Dry labor was specifically noted as occurring three times.
The symptoms varied. Four showed convulsions and only three
associated cyanosis, five had definitely tense or bulging anterior
fontanels, and in only two was there any cranial nerve involvement.
Five showed some spastic paralysis, but only two showed pathologic
reflexes. Sixteen lumbar punctures were done in the seven cases and
in two ventricular punctures were also made. The highest pressure
measured was 50 mm. mercury and the lowest 8 mm., each occurring
only once. The average pressure was 17 mm. mercury. Fluid was
withdrawn twelve times by lumbar puncture and in every withdrawal
but one was either yellow or definitely tinged with blood not due to
the trauma of the needle. One, the child that was delivered by
cesarean section, showed marked jaundice with a rise in temperature.
Infection, including meningitis, was definitely ruled out in this case

before the diagnosis was made. The longest time elapsed in any one

case before being discharged relieved to the pediatrician in charge was

thirty-six days, and the shortest was four clays. The average time
under treatment was twelve days. All of these cases were discharged
relieved with normal pulse, temperature and respiration, essentially
normal physical examination, normal cry and ability to nurse, and all
gaining weight.

From this series it can be seen that intracranial hemorrhage of
"asphyxiai" origin in the new-born, if treated from the point of view of
acute hydrocephalus, carries with it a low mortality. This is especially
evident on comparison with the mortality in the other two etiologie
groups, notwithstanding the small number of cases involved.

Association ATIDE 
Centre de Documentation ARIANE



Operative Treatment.—Our operative treatment has consisted of
lumbar puncture, subtemporal decompression and ventricular puncture.
Lumbar puncture has already been taken up and need not be again
considered. Subtemporal decompression is indicated whenever the
cerebrospinal fluid pressure rises above 18 mm. mercury in a traumatic
case. Ventricular puncture is indicated whenever a posthemorrhagic
meningismus has produced an intracranial pressure higher than 18 mm.

mercury. Under other conditions we do not feel that we have as yet
had sufficient experience to arrive at definite conclusions. We believe
that eventually subtemporal decompression will be reserved for use only
in those cases in which the intracranial pressure cannot be lowered
permanently by a combination of lumbar and ventricular puncture.

Ventricular puncture and subtemporal decompression in these
infants should always be performed under local anesthesia. These
children are already suffering from a compression of the medulla which
involves the respiratory centers, and inhalation anesthetics are, in our

opinion, extremely dangerous.
A typical subtemporal decompression should be performed if an

opening is to be made into the skull through the bone. The reasons for
this are the same as those that apply to subtemporal decompression in
adults, namely, the opening is over a relatively silent area, the middle
meningeal artery is exposed if desirable, and the decompression if
properly made lies entirely beneath and protected by the temporal
muscle.

The ventricular puncture should be made by way of the anterior
fontanel, through the frontal lobe, and the needle caused to enter the
anterior horn of the lateral ventricle. The point of election in the
fontanel is at the most posterior portion of the junction of the mesial
and posterior borders of the right frontal bone. The skin and mem¬

brane should be incised and the ventricle entered with a blunt needle.
Every aseptic precaution should be observed and the operation should
be performed in a hospital.

Hemorrhage from the scalp in these operations should not be con¬

trolled by any form of tourniquet. A tourniquet serves only to increase
the already existing intracranial venous congestion. Such hemorrhage
may be easily and promptly checked by the method evolved by Frazier,
which consists of the application of spaced hemostats to the galea with
eversión of the edges of the wound.

LATE RESULTS OF INTRACRANIAL HEMORRHAGE IN THE NEW-BORN

The late morbidity following intracranial hemorrhage in the new¬

born is quite as serious as the immediate mortality. Interesting
statistical studies have been made on these cases of so-called Little's
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disease by Schott3 and Sharpe.46 The latter has demonstrated in 19
per cent, of the spastic children coming to his clinic an increase in
intracranial pressure by spinal manometer. This is the only type of case

considered by him to be a favorable subject for operative interference.
Three hundred and fifty-eight subtemporal decompressions were per¬
formed. The operative mortality is given as 10 per cent. Most of the
patients operated on obtained some relief, and many, especially those
children under 3 years of age when operated on, have obtained prac¬
tically complete relief.

In the course of the past year we have seen three cases of Little's
disease. In all there was a history of difficult labor followed by various
types and degrees of-paralysis. One was mentally below par for its
age, 2t/4 years. There was a complete paralysis of several cranial
nerves and the child was generally mildly spastic. Lumbar puncture
was refused and the parents were advised to place the child in an

institution. A second child, aged 3, had had an intracranial birth
hemorrhage and a right parietal decompression at that time. He is now

suffering from an increased intracranial pressure (30 mm. mercury)
with a cerebral hernia through the ill judged decompression opening,
and is under observation with a question of doing a decompression on

the opposite side of the head. The third child is 6 years of age, with
a left spastic hemiplegia and a definite history of injury at birth. His
intracranial pressure is 11 mm. mercury and under orthopedic treat¬
ment his condition is improving markedly. Both these children are

mentally normal.
Sharpe 4G makes no mention of the epileptics, but Frazier 34 summed

up this situation in 1913. He limits the epileptics suitable for opera¬
tion to those cases only which show a localizing motor sign. It has
always been taken for granted in the past that the idiocy and epilepsy
following untreated cerebral hemorrhage in the new-born is the result
of the supra cortical blood clot. We do not feel that the evidence in
favor of this is such that the accuracy of this statement can go
unchallenged, especially in view of the recent work on intracranial
pressure, and its relation to trauma, and the publication by Sharpe of
the large series of cases cited above. These children are certainly
worthy of any help that can be offered to them. At present they are a

burden to their family, to the state institutions, and to themselves. They
are passed from one pediatrician to another without ever getting any
treatment other than platitudes. At orthopedic clinics they are equally
unwelcome. The whole question of the pathology, diagnosis, and treat¬
ment of Little's disease should be reopened and an endeavor made to

formulate an answer in the light of our more recent knowledge of

46. Sharpe, William: The Diagnosis and Treatment of Brain Injuries, with
and without a Fracture of the Skull, Philadelphia, J. B. Lippincott & Company,
1920, pp. 525, 650.
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intracranial pressure. Even now much can be done as prophylaxis by
the recognition of the hemorrhage as soon after birth as possible.47

CONCLUSIONS

1. We propose that the following etiologie classification of cases of
intracranial hemorrhage in the new-born be adopted: (a) Traumatic
group, (b) "Asphyxia" group, (c) Fetal disease group

2. The diagnosis of intracranial hemorrhage in the new-born should
be based on the following: (a) The history and physical examination.
(b) The measurement of intracranial pressure by spinal manometer.

(c) The determination of the coagulation and bleeding times.
3. The treatment of intracranial hemorrhage in the new-born

depends on (a) the successful etiologie classification of the case; (b)
the recognition and measurement of the intracranial pressure.

4. The treatment of intracranial hemorrhage, due to hemorrhagic
disease, consists of the administration of normal whole blood subcu¬
taneously until the bleeding and coagulation times have returned to

normal, and then appropriate relief of the intracranial hypertension.
47. The following references also bear on this subject:
Ballantyne, J. W.: The Nature and Management of Neonatal Diseases,

Arch. Pediat. 38:141 (March) 1921.
Champneys, F.: Pathology and Treatment of Asphyxia Neonatorum, Med.

Rec. 80:448, 1911.
Engelmann, F.: Die Sauerstoffdruckatmung zur Bek\l=a"\mpfungdes Scheintods

der Neugeborenen, Med. Klin. 9:325, 1913.
Frazier, C. H.: Obstetric Indentations of the Skull, Progr. Med. 1:51, 1913.
Gelston, C. F.: On the Etiology of Hemorrhagic Disease in the New-Born,

Am. J. Dis. Child. 22:351 (Oct.) 1921.
Greenwood, W. O.: Artificial Respiration in New-Born, Brit. M. J. 1:601

(April 23) 1921.
Hannah, C. R.: Injuries to the Infant Produced at Birth, Texas State J. M.

11:539 (Feb.) 1916.
Henschen, K.: Diagnostik und Operation der Traumatischen Subdural-

blutung, Arch. f. klin. Chir. 99:67 1912.
Kooy, F. H.: Rupture of Spinal Cord in Dystocia, J. Nerv. & Ment. Dis.

52:1 (July) 1920.
Losee, J. R.: Hemorrhages in New-Born, Med. Rec. 100:541 (Sept. 24) 1921.
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525 (Dec.) 1921.

Marchi: To Obtain Infants' Blood for Examination, Pediatria, Naples 30:
1 (Jan. 1) 1922; abstr., J. A. M. A. 78:765 (March 10) 1922.

Moreno: Spontaneous and Traumatic Ruptures of the Cranial Dura in the
New-Born, Arch. men. d'obst. et de gyn\l=e'\c., Paris, April, 1915, p. 145;
abstr. by R. M. Green, Boston M. & S. J. 174:947, 1916.

Pearce, N. O.: Review of Recent Literature on the New-Born, Am. J.
Dis. Child. 18:133 (Aug.) 1919.

Reye, H.: Spasmophilia; a Partial Review of the Literature, Arch. Pediat
31:664, 1914.

Wentzler. E.: Measurement of Intracranial Pressure, Arch. f. Kinderh.
70:241 (Jan.) 1922; abstr., J. A. M. A. 78:852 (March 11) 1922.
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5. The treatment of traumatic cases consists of the prompt elevation
of depressed fractures, and the relief of the intracranial hypertension
by drainage either by lumbar puncture or ventricular puncture as

indicated, or typical subtemporal decompression.
6. The treatment of "asphyxia" cases consists of the relief of the

intracranial hypertension by drainage either by lumbar puncture or

ventricular puncture as indicated, or typical subtemporal decompression.
7. Cerebral localization of pathology in the new-born is rarely

possible, and is, therefore, not amenable to surgical measures looking
toward its correction.

8. The pathology, diagnosis and treatment of Little's disease should
be studied more extensively from the point of view of intracranial
pressure.

We wish to take this opportunity to thank the trustees, Dr. Newell, and the
staff of that hospital for their kindness in allowing us to study and treat
these cases.
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