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The late results of cerebral hemorrhage at birth are well known to
clinicians in general since the classic studies of Little 1 and McNutt.2
The obstetrician and the pediatrician especially are familiar with the frequent incidence of cerebral hemorrhage at birth and the numerous deaths
which occur during the first few days of life as a result. In
a recent report, Green3 stated that intracranial hemorrhage is the
most frequent cause of death in the new-born infant. He found this
lesion in fifty-five of 177 consecutive necropsies (31 per cent of cases)
performed at the Boston Lying-In Hospital. Green's report is a fair
example of the experience in most large clinics.
As a rule, when death follows cerebral hemorrhage at birth, it is
within the first three or four days. In a series of fifty cases observed by
Ford,4 in which the condition had been diagnosed as cerebral hemorrhage, only seven survived for two weeks. If an infant with a cerebral
hemorrhage survives the first few days, the prognosis in regard to life
is good. It is known also that many cases of cerebral hemorrhage at
birth occur in which there are no symptoms other than possible changes
in the cerebrospinal fluid, depending on the location of the hemorrhage,
and in which the infant may make an uneventful recovery in every

respect.
The case to be reported does not belong in any of the classifications
mentioned. If one were to seek a classification for this case, it might
be put under such a heading as "prolonged lucid interval following cereSubmitted for publication, Aug. 20, 1928.
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bral hemorrhage at birth" or "late death as a result of cerebral hemor¬
rhage at birth."
In the case reported, death occurred at the age of 1 month as a
result of a cerebral hemorrhage which took place at the time of birth.
Such late deaths from cerebral hemorrhage at birth are rare, and I have
been able to find a record of only one other at all similar.
REPORT

OF

A

CASE

History.—The mother of the child was a white woman, aged 22 years. Two
and one-half years previous to the birth of this child she had aborted spontaneously
during the third month of pregnancy, following which a curettage was performed.
A year later she aborted again, also during the third month of pregnancy. Fibroids
were suspected, and an exploratory laparotomy disclosed a bicornate uterus con¬
taining multiple fibroids. The right horn was amputated and the uterus found to
contain decidual tissue. The postoperative course was uneventful. Eighteen months
later, on Jan. 1, 1927, she entered the maternity ward of Michael Reese Hospital at
the end of the ninth month of pregnancy. She had experienced labor pains, and
the bag of waters had ruptured one hour previous to admission. After a pro¬
longed dry labor of twenty-six hours, a male infant weighing 3,520 Gm. (7 pounds,
11 ounces) was delivered in the right occipito-anterior position following an
episiotomy. Forceps were not applied. The child was somewhat cyanotic at birth
but recovered in a few hours, and up to the time of his terminal illness was appar¬
ently normal.
On the morning of January 31, the mother noticed that the child was slightly
blue and that his skin felt cool to her touch. Otherwise he seemed well, except for
some loss of appetite. A physician was called and warm baths and hospitalization
were advised.
During the day cyanosis appeared and disappeared at intervals.
Another physician, who examined the child in an interval between cyanotic attacks,
told the mother that he was well and did not require medical attention.
The next morning the cyanotic attacks occurred at more frequent intervals and
with greater severity. The child seemed unable to nurse and coughed occasionally.
The stools which had been yellow and soft became foul-smelling and green, and
finally scanty and black, apparently starvation stools. The mother then brought
the child to the Sarah Morris Hospital Dispensary, where I saw him for the first
time.
Examination.—The child was in the midst of a severe cyanotic attack; the
expression was listless and he appeared moribund. The weight was 3,721 Gm.
(8 pounds, 3 ounces) ; the temperature was 98.6 F., rectally. The anterior fontanel
measured 3 by 4 cm., was flat and not under tension. There was no evidence of
injury to the scalp, skull bones or spine. Both pupils were small but not pinpoint
and reacted to light. Both ear drums were red, and the right drum seemed
bulging. On paracentesis, pus was not obtained. Occasionally, when the child
assumed a position of opisthotonos, rigidity of the neck occurred. The respirations
were slow, 12 per minute, and irregular during the cyanotic attacks ; they were
normal in the intervals. The cardiac area was not enlarged to percussion. During
the cyanotic attacks the heart rate became slow, 60 per minute, occasionally
irregular, and the tones extremely weak. There were no murmurs at any time. In
the intervals between the attacks the heart rate, rhythm and tones were normal.
There seemed to be a slight impairment of resonance over the left pulmonary
apex anteriorly and over both apexes posteriorly, with harsh breathing in these
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or bronchial breathing.
The liver and spleen were palpable
enlarged. The knee reflexes were brisk. The Brudzinski,
Babinski and Kernig signs were negative. During the intervals between the
cyanotic attacks, which occurred with irregular frequency, sometimes every
minute, sometimes not offener than every two hours, the child seemed perfectly

areas, but no râles
but did not seem

well.
The infant was admitted to the service of Dr. A. Levinson. (He gave the per¬
mission to report this case.) On admission the impression was that the patient
had acute bilateral otitis media and early bronchopneumonia. In arriving at a
diagnosis, the following conditions had to be considered: (1) foreign body in the
upper respiratory passages, (2) morphine poisoning, (3) congenital heart disease,
(4) atelectasis or massive collapse of the lungs, (5) enlarged thymus, (6) encepha¬
litis or meningitis and (7) cerebral hemorrhage.
Immediately after admission a fluoroscopy was performed, and roentgen-ray
films were taken of the chest. There was no roentgenographic evidence of a
foreign body in the upper respiratory passages or a pathologic condition of the
lungs. The heart shadow appeared normal, and there was no suggestion of
mediastinal enlargement. The blood counts and the urine were normal.
During the remainder of the day of admission and that night the child seemed
comfortable and nursed fairly well. The breasts of the mother were pumped, and
the child was given a bottle containing 2 ounces of breast milk every two hours.
The following morning the temperature was 98.8 F. The apathy and cyanotic
attacks continued. The anterior fontanel was depressed. The pupils were pinpoint.
The right external auditory canal drained bloody fluid. Between the cyanotic
attacks the pulse rate was 160; the tones were loud and apparently of good quality.
There were numerous moist râles throughout both lungs. The throat appeared
acutely red. Palpation of the pharynx for a retropharyngeal abscess was negative.
At times the jaws were so spastic that the mouth could not be opened. The
Brudzinski and Kernig signs were negative. The Babinski and Oppenheim reflexes
were present and exaggerated.
Occasionally, the lower extremities were rigid. A
satisfactory examination of the eyegrounds could not be made. The results of
the von Pirquet test were negative.
Lumbar puncture yielded a water-clear, colorless fluid, apparently under normal
pressure. The results of the Ross-Jones, Pandy and benzidine tests were negative.
The cell count was 3 polymorphonuclear leukocytes and 2 red blood cells per cubic
millimeter. The normal fluid practically ruled out encephalitis or meningitis, but
the possibility that the child was suffering from a cerebral hemorrhage remained.
On the evening of the second day of admission the temperature rose to 102.8 F.
The cyanotic attacks became more frequent and the respirations more labored and
irregular. At times, Cheyne-Stokes respirations were observed. Tremors and
stiffening of the body occurred at frequent intervals. The child failed to respond
to stimulation, and died on the afternoon of the third day after admission, at the
age of 34 days.
The final diagnosis recorded on the chart before the body was sent to the
morgue for necropsy was : cerebral hemorrhage involving the medulla oblongata,
acute bilateral otitis media and terminal bronchopneumonia.
Necropsy Report.—The necropsy was performed by Dr. Benson Bloom, resident
pathologist, within one-half hour after death. The thymus weighed 6 Gm. and
appeared grossly normal. Both lungs were edematous and contained small
scattered areas of congenital atelectasis, but not in excess of that frequently found
in infants of this age. There were also small scattered areas of bronchopneumonia
throughout both lungs. The heart weighed 28 Gm. and was grossly normal. The
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suprarenals weighed 3 Gm. each and were grossly and microscopically normal ;
nothing pathologic was discovered in the other abdominal organs.
As cerebral hemorrhage was suspected, the calvarium was opened with extreme
There was no evidence of injury to any of the skull bones. Above the
care.
tentorium, the brain appeared normal. At the base of the brain, however, there
was a firm clot beneath the leptomeninges in which organization by connective
tissue was taking place. This hemorrhage involved the region of the optic chiasm
and extended backward, filling the interpeduncular region, continuing over the
pons and medulla oblongata and spreading laterally for a short distance over the

Slightly

less than natural size of the brain after fixation in formaldehyde. The
through the pons and the cerebellum illustrate the thickness of
the clot in these regions.
transverse sections

lower surface of the cerebellum on both sides. The hemorrhage completely sur¬
rounded the neuraxis at the point of junction of the spinal cord and medulla
oblongata, apparently obliterating the region of the cisterna magna, continued
dorsally over the vermis, where the hemorrhage was thickest (about 1 cm.), and
thinned out toward the upper surface of the cerebellum, as shown in the accom¬
panying illustration. That an internal hydrocephalus did not result is probably
due to the fact that the lateral foramina were unobstructed by the clot. Over the
medulla oblongata, the clot was about 3 mm. thick. For the most part, the area
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of the hemorrhage was bluish black. Microscopic examination showed an old,
organizing blood clot. As a result of the necropsy, it seemed probable that death
was secondary to cerebral hemorrhage which, from the appearance of the clot,
occurred presumably at birth. Other corroborative evidence regarding the age
of the hemorrhage lay in the fact that clear, colorless cerebrospinal fluid was
obtained the day before death.

From a fairly large experience with premature infants,5 in whom
cerebral hemorrhage occurs with great frequency, it has been learned
that hemorrhages, when not interstitial or epidural, produce xanthochromia of the cerebrospinal fluid which lasts for several weeks before
the fluid becomes colorless. Red blood cells are seldom found in the
fluid from ten to fifteen days after the occurrence of even a very large
hemorrhage. The clinical course of the child's terminal illness may be
explained on this basis.
After a prolonged labor in a primiparous woman, with a uterus pre¬
viously disposed to pathologic labor as a result of two abortions and a
plastic operation for a congenital anomaly, a child was born who did not
show any signs of injury at birth except a transient cyanosis. In view
of subsequent developments, this was probably due to cerebral hemor¬
rhage, but this cannot be positively stated since transient cyanosis occurs
in the new-born infant even when cerebral hemorrhage is not present.
The cerebral hemorrhage which occurred at birth was subpial, the kind
of hemorrhage which occurs typically in premature infants but not so
commonly in full-term infants. The hemorrhage may have had one or
several origins, and as it spread, the pia was dissected away from the
brain substance. Had the pia not yielded to the dissecting action of the
oozing blood, the hemorrhage might have been checked, and no ill results
followed ; or, if the hemorrhage had continued, death would have
resulted shortly after birth from pressure on the brain stem. As it was,
the child survived until the age of 1 month, at which time contraction of
the clot in the process of organization gave rise to embarrassment of the
medullary centers, particularly that of respiration, with resulting
cyanosis, and ultimately respiratory paralysis and death.
COMMENT

The case presented is of the greatest interest, not only because of the
rarity of the lesion, but also from the standpoint of differential diag¬
nosis. The single, prominent symptom that any one diagnosis would
have to explain was the intermittent or paroxysmal cyanosis. Had the
infant just been delivered or if he were only a few days old, a diagnosis
of subtentorial cerebral hemorrhage would have been obvious, but, on
5. Glaser, Jerome: The Cerebrospinal Fluid of Premature Infants, Am. J.
Dis. Child. 36:195 (Aug.) 1928.

Downloaded From: http://archpedi.jamanetwork.com/ by a University of Iowa User on 06/14/2015

infrequency of the appearance of acute symptoms of
hemorrhage without obvious cause in a child 1 month of age, it
was thought necessary to rule out the other conditions mentioned.
The diagnosis of cerebral hemorrhage was suggested by the fact that
the most outstanding symptom, the intermittent cyanosis, is also the
most characteristic, in fact, practically a pathognomonic sign of subtentorial cerebral hemorrhage in premature infants. In such cases death
almost invariably results, though in a few instances remarkable recovery
has followed the withdrawal of bloody spinal fluid by lumbar puncture.
The fact that normal, colorless spinal fluid was obtained in the case
under discussion did not rule out the possibility that the symptoms were
due to a hemorrhage sustained at birth, because by the end of thirty days,
and probably sooner, the evidence of an extensive hemorrhage may
disappear from the spinal fluid.
In patients presenting intermittent or paroxysmal cyanosis, blood
clots are invariably found around the medulla oblongata at necropsy.
The intermittent cyanosis may perhaps be explained on the basis of
pressure by these clots affecting the respiratory or vasomotor centers
account

of the

cerebral

or

both.
REVIEW

OF

THE

LITERATURE

In the literature on cerebral hemorrhage of the new-born infant I
have been able to find the record of only one case that is similar to mine,
in that death occurred late as a result of hemorrhage caused by an
injury sustained at birth. This case, reported by Schule,6 differs from
mine in that the hemorrhage occurred just previous to death instead
of at the time of birth, as in the case presented.
Schule's patient was a full-term infant who presented with the occiput pos¬
teriorly and was delivered by forceps after a prolonged labor. The birth weight
There were no signs of asphyxia, but the
was 3,760 Gm. (8 pounds, 5 ounces).
child was somewhat drowsy during the first few days of life. This drowsiness,
however, disappeared, and the infant nursed well and seemed normal in every
respect until the age of 45 days. At that time, while resting, the child suddenly
cried out, had a loose bowel movement, became pale and cyanotic and went into
a state of collapse. There were no convulsions.
Shortly afterward the left eyelid
began to swell, the left globe protruded and the left pupil became wider than the
right and reacted sluggishly to light. The right eye and pupil were normal.
The anterior fontanel was tense and bulging. Two days later, the child died
without developing any other significant symptoms.
At necropsy, there was a large subdural hemorrhage extending backward from
the fissure of Sylvius and downward into the middle cranial fossa over the left
cerebral hemisphere. The clot was uniform in color and apparently fresh, and was
thickest (1 cm.), over the tentorium cerebelli and in the middle cranial fossa.
There was no hemorrhage into the ventricles or into the brain substance. The
6. Schule, A.: Ein Fall von sp\l=a"\tauftretender geburtstraumatischer Meningeal\x=req-\
blutung, Monatschr. f. Kinderh. 26:43, 1923.
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origin of the herrrorrhage was explained by a rupture of the upper lamina of the
tentorium, not involving the free edge but extending backward and into the sinus
transversus.

The leaves of the tentorium

were

infiltrated with blood.

Schule attributed the late onset of the hemorrhage to a defective
repair of the original sinus tear at birth. This defective repair, he
assumed, may have been ruptured by some increase of intracranial pres¬
sure, as in an intestinal cramp, which apparently accompanied the onset
of cerebral symptoms in his case. On the basis of work by Wegefarth,7
however, another explanation may be considered possible for the delayed
onset of symptoms in Schule's case.
In order to demonstrate the fact that the pressure of the cerebro¬
spinal fluid is usually greater than the pressure of the blood in the durai
sinuses, Wegefarth made puncture holes in the walls of the superior
longitudinal sinuses of dogs, thus establishing a communication between
the sinus and the subarachnoid space. There was no hemorrhage into
this space for at least four days, the duration of the experiments;
although the openings in the sinuses remained patent.
Wegefarth's experiments may also explain the delayed onset of
hemorrhage from a longitudinal sinus tear reported by Mantón.8 This
case was that of a spontaneously delivered infant, aged 10 days, who
had shown no evidence of intracranial injury at birth. The child died
rather suddenly, and a fresh clot was found in the occipital region, the
blood coming from a tear in the superior longitudinal sinus. It thus
appears possible that death may not result from a sinus tear until some
derangement of the intracranial mechanics produces in the durai sinuses
It might
a pressure higher than that exerted by the cerebrospinal fluid.
even be possible, if this is true, that some cases of pachymeningitis
hemorrhagica of infancy in which the patients recover or in which
necropsies are not performed are instances of late cerebral hemorrhage
resulting, for unknown reasons, at a period comparatively remote from
the time of birth but as the result of injury sustained at that time.
7. Wegefarth, P.: Studies on Cerebrospinal Fluid, J. M. Research 31:149,
1914.
8. Manton, W. P.: Asphyxia Neonatorum and Its Sequellae, New York
State J. Med. 14:302 (June) 1914.
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