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PATHOLOGY- OF’ INTRACRANIAL HEMORRHAC: E: IN THE: 

NEWBORN CHILD 

(Prom the Departments of Pathology of Louisiauna Stnte University Me&d Center 

nna of the Chwity Hospital) 

T HE problem of intracranial hemorrhage in the newborn has always 
been one of great interest to the obstetrician. In 1667, Willis,l the 

great English physician, first deseribed the disease, and since that .time 
numerous authors have discussed its mechanism and t,he possible meas- 
ures for its prevention. 

In 1862, Little called the attention of pediatricians to the subject by asserting 

that intracranial hemorrhage at birth is the cause of most of the spastic paralyses 

of later childhood. After him, many writers tried to prove that nearly every mental 

or neurologic deficiency in children is caused by a brain injury at birth, and the 

obstetrician was exposed to the criticism of the entire medical world. For instance, 
in 1930, Petermanz made the following statement: “ Intracranial hemorrhage is 

responsible for most of the convulsions which occur in the first year, and for al- 

most all the hcmil~legias, diplrgias, :rnd lulraly-sis found in childhood. The con- 

clusions to be drawn from the result of intracranial hemorrhage in the newborn must 

IW offered to the obstetrician.” 

The pathologists of the old school of mcrphology (Virchow, Kundratj were sat- 

isfied with the autopsy findings and the publication of the few statisties compiled 
from these findings. Benekca (1910) was one of the first pathologists to attempt 

to investigate the mechanism of Intracranial hemorrhage in the newborn, and his 

method and findings are still eonsidcred to be of outstanding importance. It was 

his method of opening the skull which gave us for the first time an exact picture of 
the pathology of birth trauma. 

Ehrenfest.4 proposed to discard all old pathologic reports because they “often 

express nothing but mere surmise and theory. ” His monograph, Birth Injuries of 

the C7&$ includes a thorough r&umi? of the pethology and symptomatology of intm- 

cranial hemorrhage in the newborn, with numerous statistics and a critical review 

of the literature up to 1936. Be cites the following important facts as “irrefutably 
r&ablished : (1) Intracranial traumatic lesions, light and severe, develop in the 

course of both normal and abnormal labor. (2) Evidence of such injuries can be 

discovered at autopsy in approximately one-half of all infams, stillborn or dying 
lvithin the first few days of life.” 
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The statistics, regarding the frequency of intracranial hemorrhage in 

the newborn, which appear in the literature are so varied that a com- 
parison is hardly possible. One reason for this is that each author fol- 

lows a different statistical method. For instance, Henschen” found in 
1,277 autopsies of infants that death was due to brain hemorrhage in 
only 29 cases, or 2.27 per cent. Schwartz,” on the other hand, observed 
indications of hemorrhage in the brains of 105 out of 110 stillborn 

infants. It is evident that the results obtained by these two aut,hors 
cannot be compared, since Henschen” recorded only hemorrhages of the 

brain whirh he believed to be the cause of death. Scl~wartz,6 however, 
counted each microscopic hemorrhage which he found in the brains of 

the stillborn infants. Even if we allow for the difference in compiling 
statistics, there is still much confusion because of the difficulty in inter- 

preting the terms used. The differentiation between living and still- 
born infants, between viable a.nd nonviable stillborn infants is arbi- 

t,rary. Autopsies are usually done in the routine manner by some one 

who is not especially interested in this problem. Small hemorrhages 
and lacerations of the tentorium are often overlooked, or on the other 
hand, are produced during the autopsy by rough handling of the in- 
Cant’s head. The decision as to whether the hemorrhage was the cause 
of death is difficult if the blood clot is small. Very often localization 
of the vessel injury is impossible. These various factors are not al- 
ways noticed in the course of routine technic or are overlooked in the 
publication of the compiled staGstics, especially if the autopsy mate- 
rial is put, at t,he disposal of the pediatrician or the obstetrician, who 
is not in a position to know all the possibilities of error in the autopsy 
protocol. 

It, has been shown repeatedly that symptoms of intracranial hemor- 
rhage can be produced by the presence of other diseases. The finding 
of blood in the spinal fluid is a very good lead for a diagnosis but, is 
not reliable (Lippman,7 Grulee,’ Forcl,g and Levinsorl.l”), 

Glaserll reportrd the finding of blood in the cercbrospinal Huid in only 19 out 

of 26 cases of intracranial hemorrhage, and in 13 of his 40 control cases. IIe con- 
siders the presen-e of erythrocytcs in the spinal fluid to 1~ a physiologic occurrence. 

In Sharpe’@ examination of 400 infants, blood was found in the spinal fluid in 

45 out of 73 cases in which clinical symptoms of hemorrhage wew present. Only 

three of these infants died from massive hrain hemorrhage. 

In a case of intracranial hemorrhage in an infant born alive or dead, 
a careful autopsy is absolutely necessary, if an exact picture of the 
pathologic condition is to be secured. 

In our hospital, the technic of an autopsy of the skull of an infant 
is as follows: A small window is cut in both parietal bones, as sug- 
gested by Meyer and Hauch,13 in order to rule out the presence of 
blood on the convex side of the brain, and of injuries to the superior 
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cerebral veins which open into the sagittal sinus. The autopsy is then 
continued by the method of Beneke and Zausch.14 Both hemispheres 
of the brain are taken out carefully with the fingers, and the tento- 
rinln, the falx and the brain stem with the vena magna (galeni) ex- 
posed. Through two small windows ill t,he tentorium the subtentorial 
space and the cerebellum arc inspected and the latter removed. When 
a hemorrhage is present, the blood clot is carefully removed with a 
forceps, and the vessels of this region are exposed. Sometimes it is 
almost impossible to discover the injured vessel. Previous hardening 
of the skull in formalin is recommended, but is not absolutely neces- 
sary. To determine whether the infant is mature or premature, t.he 
method of ChaseI in which he compares the length and weight of the 
infant body with the clinical evidence as indicated by the menstrual 
history of the mother, has proved most successful. The diagnosis of 
stillborn infant is taken from the chart of the infant, since the path- 
ologic methods of diagnosis ca,n be as erroneous as the clinical. For 
the same reason no different,iation between viable and nonviable still- 
born infants is made. 

The autopsy is followed by a microscopic examination of all the 
organs of the body, in order to determine whether any other disease 
is present which might be an etiologic factor in the occurrence of the 
hemorrhage. Hemorrhagic child disease and congenital syphilis are 
easily diagnosed at the autopsy table, and their presence may be con- 
firmed by microscopic examinat,ion. Intrauterine asphyxiation is diag- 
nosed by the presence of amniotic fluid in the alveoli of the lung. 

The statistics reported in this paper are taken from our findings 
from autopsies of 317 full-t,erm and premature infants. Two hun- 
dred and fifty-four infants lived for a short time after birth. Sixty- 
three were recorded as stillborn. In 50 cases, or 16 per cent of our 
total number of cases, a.11 intracranial hemorrhage was found at autopsy. 
In Table I the incidence of intracranial hemorrhage in the newborn 
as compared with t,he birt,h rate at, the Charity Hospital for the years 
1931 and 1932 is shown. 

TABLE I 
--- 

1931 1932 - 

Infants born alive 2,395 3,112 
Brain hemorrhage diagnosed clinically 10 9 
Brain hemorrhage discovered at autopsy 17 25 

_-___--- -__- 
Total 27 _____- 1.13% 34 1.09% _________~._..._~~. .---~~ -. ~_______.___ _---. 

These figures are in accord with more extensive statistics in the 
literature in which the mortality from intracranial hemorrhage in the 
newborn is given as from 1 to 2 per cent. 
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Table II shows the frequency of hemorrhagic lesions found at autopsy 
in our series of 50 cases of intracranial hemorrhage in the infant. The 
material is grouped after the suggestion of Chase.lj We avoided the 
differentiation of viable stillborn and living infants for the reason 
previously mentioned. 

TABLE II 

PATHOLOGIC! FINDINGS 
PREMATURE FULL-TERM 

INFANTS INFANTS 
TOTAL 

1. Large supra- or infratentorial hemorrhage 
with laceration of the tentorium 

2. Large subdural hemorrhage on the convex 
side of the brain with possible injury 
to the sagittal sinuses and superior 
cerebral veins 

11 11 2244% 

10 2 12--2470 

3. Small subdural hemorrhages without ap- 
parent vessel injury 

4. Intracerebral hemorrhage 

;5 7 E--24% 

1 3 4- 87<> 

As will be noted from Table II, by far the largest number of cases 
showed the pathologic picture of Group I (44 per cent). Its frequency 
is equally divided between full-term and premature infants. The pre- 
dominance of the pathologic findings of Group II among premature 
infants is remarkable. 

Table III presents some of the factors brought out in the history 
or at autopsy in our cases which, according to the literature, are im- 
portant in the etiology of intracranial hemorrhage in the newborn infant. 

TABLE III 

POSSIBLE ETIOLOGIC FACTOR AS REVEALED BY PREMATURE FULL-TERM 
HISTORY AND FURTHER EXAMINATION INFANTS INFANTS 

TOTAL 

Labors in which the history or course suggests 16 13 29 
or proves the presence of factors, chiefly 
mechanical, likely to lead to damage 

Asphyxia diagnosed at autopsy 2 ;5 7 
Diseases of the newborn: congenital syph- 9 5 14 

ilk, hemorrhagic disease 
Diseases of the mother: typhoid, tuberculosis, 2 1 3 

eclampsia 
Normal spontaneous delivery 12 2 14 

__-- ..__ 

In 48 per cent, or nearly half of our cases, birth trauma is recorded 
in the history. The term “birth trauma” is understood to include all 
factors, chiefly mechanical, which are likely to lead to damage in the 
course of labor (Ehrenfest) . Atypical positions, as face presentation ; 
breech position ; surgical deliveries, as high, middle, and low forceps ; 
version ; extraction ; an abnormally long period of labor, or the abuse 
of pituitrin, represent the circumstances in which the fetus is more 
exposed to trauma during delivery than in a normal birth. The fact 
that nearly half of our autopsy material shows the incidence of one 
or more factors which may cause trauma is significant. We shall not 
discuss individually the factors mentioned above, because we feel that 
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the number of cases represented in each group is t,oo small to nvoitl 
gross statistical errors. Sixteen living or stillborn ini’ants which were: 
exposed to trauma during delivery were premature: 13 were mature at 
the time of birth. C’ongenital syphilis and hemorrhagic disease ot’ 
the newborn, which are ronsitlered by some authors as important fac- 
tors in intracranial hemorrhage, were recorded in 14 instances or 28 

per cent of our autopsies. In three cases or 6 per cent, a severe dis- 
ease was present in the mother. Seven cases or .14 per cent showed 
the microscopic picture 0 ii intrauterine aSphyXii1. The lung alveoli 

were partly compressed and contained amniotic fluid. Fourtcen cases? 
or 28 per cent, showed that labor had been normal and t,hc csamina- 
tion of the body of the infant revealed no disease which might n~ount 
for the occurrence of intracranial hemorrhage. Twelve of these iu- 
f’ants were prematurely born. In nine cases there was a laceration o.f 
the t.entorinm or a massive hemorrhaqc with injury of the longitudinal 
sinus. 

DISCUSSION 

Ehrenfest4 classifies the pathologic conditions found in cases of intra- 
cranial hemorrhage as follows : 

(1) Cephalhematoma internum 
(2) Subaraehnoidal hemorrhage 
(3) Dural hematoma 

(a) Supratentorial 
(b) Infratentorial 
(c) Mixed types 

(4) Brain hemorrhage 
(a) Ventricular 
(b) Diffuse or circumscribed 

He considers cephalhematoma internum and subarachnoidal hemorrhage 
t,o be of less importance than dural hematoma. 

From the pathologic-morphologic point of view, the classification of 
Ehrenfest4 does not seem to be adequate as it does not cover all path- 
ologic possibilities, even if we have to concede that it is a very good 
aid in interpreting their origin and in diagnosis. The following sug- 
gested classification is an attempt to express more definitely the loca- 
tion of the hemorrhage. 

(1) Epidural hemorrhage or cpidural hematoma 

(2) lntradural hemorrhage or intradural hematoma 

(3) Subdural hemorrhage or subdural hematomn 

(4) Subarachnoidal hemorrhage 

(5) Subpial hemorrhage 

(6) Intracerebral hemorrhage 

Epidurul hemorrhage, or cephalhematoma internurn, is rarely found in the infant. 

It occurs practically only in combination with severe injury to the skeleton of the 
skull and may be of venous or arterial origin. Intradwa~Z bmorrhage map be found 
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in cases of asphyxia and hemorrhagic child disease. The hemorrhage is usually of 

slight extent and is of no clinical importance. There are only two types of intra- 

dural hemorrhage which may become so large as to endanger the life of the infant, 

namely, the intratentorial hemorrhage and the hemorrhage occurring between tho 

two folds of the falx cerebri at the root of the falx. Nubdwnl hemorrhages may 

be subdivided according to their location into supratentorial, infratentorial, and 
hemorrhages filling the subdural space on the convex side of the brain. The sub- 

dural hematoma is very often associated with a more or less severe injury of the 

dura, the most common type of which is rupture of the tentorium. As emphasized 

by many authors, the tentorium ruptures most easily on its free margin near the 

root of the falx. Sometimes a small rupture in the neighborhood of the straight 

sinus may lead to profuse bleeding. Smaller hemorrhages into the supratentorial 

or infratentorial space may be produced by injury to small intratentorial veins. Xot 

all supratentorial hemorrhages have as origin a laceration of the tentorium. In- 

jury to the vens magna may produce the same picture. Injuries of the sagittnl 

sinus and of the superior cerebral vein (Ehrenfest) lead to profuse hemorrhage 

on the convex side of the brain which very often extends into the subarachnoidal 

space. Small ~uba~a8cWnoid& hemorrhages with subdural hematoma are believed to 

be of rather common occurrence in the newborn (Ehrenfest). They are listed in 

our material in Group 3, Table II, and comprise 24 per cent of our reported cases. 

Usually syphilis or hemorrhagic disease of the newborn is found in these cases and 

premature infants seem more disposed than the mature newborn. Subpiul kcn~or- 

rhage has been described by Schwartz,s Wohlwill,ls Siegmund,l; Joel,]8 Hemsatb and 

Canavanlo and others. Glaserll found no blood in the cerebrospinal fluid in niur 

cases of subpial hemorrhage. Hsmsath and Canavanlg show caonvincing pictures of 

small subpial hemorrhages which are associated with small blood atracasations into 

the brain. 

In contrast to the other groups mentioned above, larger, macroscopic inlrucerebrcll 

kemonhage is rather rare in the newborn. The soft brain of the premature infant 

seems to be more disposed to this type of hemorrhage than the brain of the full- 

term newborn (Couvelaire) . Only 4 of our 50 cases presented a macroscopically 

visible intracerebral hemorrhage. In contrast to this finding may be cited some 
recent neurohistologic reports from the literature. In a microscopic examination 

of 110 stillborn infants, Schwartzs found small hemorrhages in 105 cases. Joells 

studied the significance of the fat globule cell which is found sometimes in large 

numbers in the brain of the newborn infant (Virchow’s encephalitis neonatorum), 

and denies its pathologic importance. IIemsathlg found microscopic hemorrhages in 

34 out of 53 autopsied cases. In 12 cases no ot.her cause of death could be 

found. Crotherszo emphasizes the importance of minute hemorrhages in the medulla 

of the newborn as a cause of asphyxia. Grulees is right when he states that the 

obstetricinn is in no position to make a diagnosis in the majority of instances of 

microscopic intracerebral hemorrhage. Landezl warns against overemphasis on the 

possibility that, the occurrence of small hemorrhages daring birth may be a factor 

in neurologic diseases in later life. The significance of small degenerative foci in 

the brains of infants is still being discussed (Jastrowitqa? Birsrh-Hirsehfeld, 

Fischl,zs Geelen, Schmincke,zs Schwartz,6 Harbitz,“s and others). According to 

Siegmund,17 the conception, “Encephalitis congenita,” should be abandoned (Kauf- 
mann27). 

The autopsy find&s in our reported cases were all typical and 
easily recognized. The estravasated blood was almost always of a 
dark red color and showed no or few signs of organization. In all 
our cases the spinal fluid wa.s markedly reddish in color and had a 
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hazy appearance. Sometimes unelottcd blood was found in the skull. 

WC shall discuss the signifirancc ot’ t.his finding later on. A. traumatic 
lesion could bc observed in most of our subtentorial and supratentorial 

types. Passive congestion crf the cerebral veins was present in about 
half of our cases. In thosr cases also a more or less severe cyanosis 
of the skin and passire congestion ot’ the organs could be noted. 

The diagnosis of asphyxia was ma&a by the obstetrician in a great 
many cases. In those livp born or stillborn infants, in which WC 
-found a single large hemorrhage, the diagnosis of asphyxia had I o 
be disca.rded and the brain hemorrhage regarded a.s the Cause of death. 
Yagiz8 divided asphyctic conditions of the newborn into two groups, 
namely, asphyxia suffoeatoria and asphyxia apoplectica. The latter 
is the result of compression of the medulla by a large brain hemor- 
rhage. In our series of 50 cases, a diagnosis of primary intrauterine 
asphyxia could be made in only seven cases, or 14 per cent.. The diag- 
nosis is difficult but from the size of the hemorrhage and the a.ppear- 
ante of the clotted blood il. is often possible to make a differential 
diagnosis. The presence oi’ unclotted blood is more suggestive of 
asphyxia suffocatoria. The hemorrhagic lesions in this condition are 
not very extensive and are usually multipIe. 9 marked pas&e con- 
gestion of the brain vessels usually accompanies the asphyctie .brain 
hemorrhage, a condition which Cruickshankzg also emphasizes. The 
picture of the lungs is an aid in the differential diagnosis only when 
the infant is born alive. The presence of congenital syphilis and hemor- 
rhagic child disease may be easily determined by microscopic exami- 
nation. Usually bleeding from the nose or from the umbilical cord 
is a factor in the history, or large hemorrhagic effusions may be found 
in the pleura or in the peritoneum. In view of the above considera- 
tions, we did not find it difficult to separate the picture of spontaneous 
intracranial hemorrhage of the newborn from similar conditions caused 
by asphyxia, congenitnd s:TphilisJ or hemorrhagic child disease. 

Intracranial hemorrhage in the living and stillborn infant is un- 
doubtedly of a purely mechanical nature. In the majority of eases, 
atypical position, difficult labor, and surgical delivery are recorded in 
the history of the mother. According to Kuhn,30 the incidence of intra- 
cranial hemorrhage is ten times as great among infants delivered sur- 
gically as among those delivered spontaneously. Heidler31 reports that 
in 65 out of 131 cases of ruptured tentorium with massive supra- or 
infratentorial hemorrhage, version with extraction has been performed. 
Becker32 found a history of difficult a.nd prolonged labor in 100 per 
cent of his cases of intracranial hemorrhage. Seventy-five per cent of 
these infants were firstborn. ChaseI states that in half of his eases 
of subdural hematoma the infants were delivered surgically. Croth- 
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erszo found large intracranial hemorrhages with tears of the tentorium 

in 88 per cent of his cases of premature infants delivered surgically. 
In 48 per cent of our cases there was a history of birth traumatiza- 
tion. Beneke stressed the mechanical etiology of the injury of the 
tentorium as opposed to the asphyxia theory of Seitz.“3 

Opinions are divided as to the exact explanation of the mechanism 
of injury through birth traumatization. Holland,34 like Beneke, sees 
in the molding of the infantile head and its changes in diameters dur- 
ing its passage through the birth channel, the greatest danger of intra- 
cranial injury. One of the functions of the durs is to hold the loose 
skeleton of the infantile skull together and to prevent exaggerated dis- 
figurations. This function is performed mainly by the two processes 
of the dura which are formed by folding of the inner layer, the ten- 
torium, and the falx. Changes in the diameters of the skull exert a 
pulling effect on both membranes which may cause a rupture. This 
may occur if the st,retching or the compression of the infantile skull 
is abnormally great as seen in instances of great disproportion between 
the infantile head and the birth channel of the mother. The normal 
process of molding may become endangered if the tentorium and the 
falx are not sufficiently developed to resist the physiologic strain. 
Chase15 stressed the importance of a normally developed tentorium 
for the prevention of birth injury and his observation has been con- 
firmed by many authors. Prematurity of the infant, therefore, must 
be regarded as an important factor in rupture of the tentorium through 
the physiologic molding of the infantile head. 

As pointed out by Ehrenfest,4 of etiologic importance in a case of 
subdural hematoma occurring on the convex side of the brain, is the 
fact that by compression of the infantile skull from the temporal side, 
an overriding of the parietal bones takes place, and the distance be- 
tween the dura and the arachnoid of the brain which is crossed by 
the subdural veins is changed on both sides. Therefore, a rupture of 
one of those vessels may easily occur. Sachs35 sees, in the springing 
apart of the parietal bones after the child’s head leaves the birth 
channel, a reason for the occurrence of subdural hematoma on the 
convex side of the brain. The difference in pressure between the intra- 
uterine cavity and the vagina is noted, as a cause of intracranial hemor- 
rhage by Seitz,33 Hannah36 and others. Joells sees a cause for brain 
hemorrhage even in the sudden rupture of the amnion sac. Schwartz6 
refers to the experiments of YlppGZ7 who could produce small hemor- 
rhages in the skin of the newborn by means of a suction pump. He 
refers to the fact that no intracranial hemorrhages are found in ani- 
mals and believes that the sudden change in pressure after the infan- 
tile head leaves the uterus is an important factor in brain hemorrhage. 
Even if we concede that a small hemorrhage in the neighborhood of the 
soft fontanels might be produced by a change in pressure, it does not 
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seem likely that this occurrence would be of any etiologic importance 
in the case of a large intracranial hemorrhage. In the crises reported 
by Ylppii,“’ the hemorrhages were only small subcutaneous hematomas. 
That intracranial hemorrhage does not occur in animals at birth is due 
to the fact that the skull is firm, and therefore no mrchanical molding 
can take place. We do not believe that the difference in pressure in 
the uterus, in the vagina,, and after the birth of the child, explains 
the majority of cases of intracra,nial trauma at. birth. 

Intrauterine asphyxia has been emphasized by SeitF and others as 
a possible cause of brain hemorrhage. IrvingS8 states that in any case 
of asphyxia a.ssociated with brain hemorrhage, the asphyxia is the pri- 
mary cause of the hemorrhage. We have demonstrated previously that. 
the differential diagnosis of primary and secondary asphyxia can be 
made in almost every instance. Ehrenfest4 says that the ‘I etiologic 
relation of asphyxiation to intracephalic parturitional lesions is yrac- 
tically limited to the plausible assumption that a congested sinus 01 
vein is more likely than an empty one to rupture under pressure strain.” 
Modern writers regard asphyxiation only as a predisposing cause or 
a contributory factor, or as a result of injury to the respiratory center. 

Among the diseases of the newborn, congenital syphilis and hemor- 
rhagic child disease arp hclicvt4 to bc important factors in the mttch;l- 
nism of intracranial hemorrhage. The modern concept,ion that, syphilis 
is a cause of intracranial hemorrhage is probably true only so far as 
the condition is responsible for the prematurity of the infant (Ehren- 
Eest, Chase). As previously ment,ioned, hemorrhagic diathesis can he 
easily differentiated from spontaneous hemorrhage by the autopsy find- 
ings. The formr condition is usually the cause of small subarach- 
noidal hemorrhages which do not endanger the life of the child, but 
may be the cause of neurologic deficiency in later life (Jackson’s epi- 
lepsyj. Twenty-eight per cent of our cases showed one or bot,h of the 
conditions mentioned ahove. A traumatic hemorrhage of the skull is 
likely to he greater if hemorrhagic diathesis exists, and for this reason 
the latter must be considered as a very important contributory factor. 

All modern statistics regardin g cephalic birth injuries point clearly 
to the etiologic significance of prematurity. Pearson and Wyllie:‘” 
quote Brown who never saw a brain hemorrhage in a full-term child 
after normal delivery. Tyson and Crawford40 report the finding of 
intracranial hemorrhages in 35 full-term and 10 premature infants: 
all 10 premature infants died from the trauma. King and LoebeF 
emphasize the importance of prenatal study of the fetus for the pre- 
vention of intracranial hemorrhage. ChaseI showed with photomicro- 
graphs the great difference between the tentorium of a fully dcvclopcd 
infant and that of a premature infant. He points out that prematur- 
ity is a most impressive factor in birth injuries. The smaller the child 
at birth, the greater t,he frequency of hemorrhage (Ca,pper42\. 
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In our experience also, prematurity was a predisposing factor in 
54 per cent of the cases which came to autopsy. In 10 cases prematur- 
ity was the only possible explanation for the occurrence of the intra- 
cranial hemorrhage, and in these cases the trauma of the normal birth 
mechanism was scffieient to cause the injury. Beneke, Pott,43 Meyer 
and Hauch,13 Ylp~ii,“~ and many others described laceration of the 
tentorium in premature fetuses delivered quickly and spontaneously. 
The disposition to tearing and hemorrhage of the undeveloped tento- 
rium is so great that this factor alone may he considered to be a cause 
of intracranial hemorrhage in many instances. 

From the point of view of the pathologist, I wish to emphasize the 
importance of prematurity as a predisposing factor in the occurrence 
of intracranial hemorrhage in t,hc newborn. It is my belief that if the 
incidence of premature births ca.n be decreased. the incidence of in- 
tracranial hemorrhage will be greatly reduced. I refer not only to 

large hematomas but also to the small blood extravasations which often 
prove fatal in later life. 

SUMMARY 

From a total of 31’7 autopsies of full-term and premature infants, 
50 cases of intracranial hemorrhage are reported and discussed. 

The importance of a careful autopsy technic is stressed in order to 
avoid errors in statistics. 

A new classification of intracranial hemorrhages in the newborn is 
suggested. 

Prematurity as a predisposing factor is emphasized. 
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BIRTH INJURY OF THE OCCIPITAL BONE WITH A REPORT 

OF THIRTY-TWO CASES” 

FREDERICK A. HEMSATE, B.S., M.D., NEW YORE, N. Y. 
(p~orn theI Depahnew f of PnGJ~ology. ibv~w Pork I&&g-In. Bospitait) 

T HIS series of 32 cases of separation of the posterior intraoccipital 
synchondrosis is reported for the purpose of calling attention to 

the fragility of the base of the skull in the full-term fetus. 

At birth the occipital bone is composed of four segments, the squa- 
mous, two lateral, and the basilar portions, separated by cartilage 
forming the anterior and posterior intraoccipital synchondroses. The 
posterior synchondrosis has been variously named the occipital hinge1 
and the obstetric joint? because it normally permits a hinge-like mo- 
tion of the squama during labor. It is also quite vulnerable as a point 
of injury during labor. 

The lateral view roentgenogram of the normal fetal skull, Fig. 1, 
shows the location of the posterior intraoccipital synchondrosis. Exces- 
sive pressure exerted in the suboccipitobregmatic direction may cause in- 
temal displacement of the squama and overriding, the dura mater 
being stripped from the lateral portions and the perieranium from the 
squama (Figs. 2 and 3). The posterior atlantoocoipital ligament, 
which forms by far the strongest anchorage of the inferior squamous 
border, may be rupturecl or torn from its insertion (Fig. 4). Circula- 
tion is obstructed in t,he occipital sinus and those inferior cerebellar 
veins which are its tributaries. The overriding decreases the size of 
the posterior skull fossa and forms a transverse ridge across the floor 
of the fossa, frequently leaving a corresponding depression on the in- 
ferior surface of the cerebellum (Fig. 5). This injury is far more seri- 
ous than the overriding of the bones of the cranial vault because here 
the pressure is exerted in close proximity to the respiratory center in 
the medulla oblongata. 

*Read before the Section of Obstetrics and Gynecoloa. New York Academy of 
Meditiine. March 28, 1938. 
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