
Wednesday Aftebnoon, June 18, 1930

THE Section of Pediatrics of the Massachu-
setts Medical Society convened in the

Memorial Building, Plymouth, at two-forty
o'clock, Dr. Joseph Garland, Secretary of the
Section, presiding.

Chairman Garland: I am sorry that Dr.
Chadwell, who is the Chairman, is unavoidably
detained in town and will be unable to be here.
Under the circumstances, I shall have to do
the best I can to see that we hold together.

Before starting the program I should like to
appoint a Nominating Committee, which can
meet during the session, and bring in names of
officers for next year. I should like to ask Dr.
Morse if he will serve again on the Nominating
Committee ? It is his perennial duty. I shall also
appoint Dr. Cutler and Dr. Emerson.

The first paper to be presented is "The
Obstetrical Aspect of Intracranial Hemorrhage
of the Newborn," by Dr. Frederick C. Irving,
of Boston.

THE OBSTETRICAL ASPECT OF INTRACRANIAL
HEMORRHAGE*

BY FREDERICK C. IRVING, M.D.\s=d\

INTKACRANIAL hemorrhage in the newborn
greatly concerns the obstetrician. Since he is

the baby's first medical attendant he has the
opportunity to make the earliest diagnosis of any
pathological condition. Moreover, he is vitally
affected by the apparent belief of some neurol-
ogists that intracranial hemorrhage always
means bad obstetrics and particularly is he in-
terested when zealous individuals without paus-
ing to investigate each case are indiscreet enough
to communicate such opinions to the parents of
these unfortunate children. I will postpone for
the moment any discussion of this phase of the
situation and simply call your attention to the
fact that no maternity clinic, be it ever so
well conducted, is without an occasional case of
intracranial hemorrhage, nor is it by any means
unheard of in the private work of active ob-
stetricians. Fortunate indeed are our neuro-
logical confrères who deliver no babies and thus,
at least as regards intracranial hemorrhage, must
be considered to be without sin. As scribes and
Pharisees they have the privilege of casting
the first stone, but the obstetrician fares less
well than did the woman taken in adultery.

The cardinal sign of intracranial hemorrhage
is a disturbance of respiration. It goes with-

*Read before the Section of Pediatrics at the Annual Meeting
of the Massachusetts Medical Society, June 18, 1930.

\s=d\Irving\p=m-\Assistant Professor of Obstetrics, Harvard Medical
School. Senior Assistant Visiting Obstetrician, Boston Lying-inHospital. For record and address of author see "This Week's
Issue", page 542.

out saying that all asphyxiated babies are not
victims of intracranial hemorrhage. However,
the failure to establish spontaneous respiration
within a reasonable time is strongly suggestive
of intracranial vascular damage. While arti-
ficial respiration is being carried out the fetal
heart rate is followed by the finger inserted un-
der the left costal margin. If the condition is
merely simple asphyxia there will be a prompt
and lasting acceleration of the pulse even be-
fore spontaneous respirations begin. Should the
heart rate remain slow or respond only tem-
porarily the prognosis is less favorable.

The method of resuscitation most often used
is mouth to mouth insufflation. There should be
a preliminary clearing of mucus from the air
passages by inversion or the use of the trachéal
catheter. The baby is then immersed up to the
neck in a pail of warm water and the operator,
closing the infant's nostrils by pressure, breathes
gently through gauze into the lungs. When the
chest reaches full expansion the lower ribs are
gently compressed. Great care must be taken
not to blow forcibly into the baby as the lungs
may thereby be ruptured. By this simple
method the infant's lungs receive their primary
expansion and the baby at the same time de-
rives whatever benefit there is in the 3.5% to
4% of carbon dioxide in the operator's breath.
FVom the practical standpoint of the person who
actually has to revive the child the efficacy of
carbon dioxide mixtures as advocated by vari-
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ous physiologists has been greatly overesti-
mated. No carbon dioxide mixture will make a
baby breathe unless the air passages previously
have been cleared of mucus and the lungs ex-

panded. Once this has been done carbon dioxide
may sustain respiration, but not before. All
violent methods of resuscitation, such as the
swinging manoeuvre of Schultze, may do great
harm. The mouth to mouth insufflation has the
virtue of simplicity, and moreover, the operator
always has the apparatus with him. Surely the
fire department or the gas company can offer
nothing better. The most scientific and effective
device existent today is the box respirator of
Philip Drinker, with which we have had good
results at the Boston Lying-in Hospital. All of
the baby except the head is enclosed in an air
tight chamber and subjected alternately to at-
mospheric and carefully measured negative pres-
sure. In this way air is drawn into the lungs
by gentle expansion of the chest and any danger
of pulmonary rupture is avoided.

Later evidences of intracranial hemorrhage
are apathy, refusal to nurse, pallor and a tense
anterior fontanelle. Spasm or paralysis may or
may not be present. Should they exist the diag-
nosis is practically certain. Nystagmus often
occurs in intracranial hemorrhage but it is not
pathognomonie. Sometimes the baby has a
peculiar high pitched insistent cry. It is char-
acteristic and enables one who is familiar with it
to corroborate the diagnosis.

How frequent is intracranial hemorrhage?
During the ten years from 1920 to 1929 inclu-
sive there were approximately 13,849 babies
born at the Boston Lying-in Hospital. The
clinical diagnosis of death from intracranial
hemorrhage was made 99 times, an incidence
of once in 140 births. It is thus evident that the
condition is sufficiently frequent to engage the
attention of every obstetrician. Throughout the
twenty-one years from 1909 to 1929 inclusive
there were 182 autopsies in which the heads

183 CASES
CAUSES OP DEATH BY AUTOPSY FINDINGS

Intracranial hemorrhage. 73 (40%)
Asphyxia. 21
Infections. 18
No cause found. 12
Congenital anomalies. 11
Prematurity. 8
Maternal toxemia.:. 7
Bronchopneumonia. 7
Congenital heart disease. 4
Laceration of tentorium without

hemorrhage. 3
Hemorrhagic disease. 3
General oedema. 3
Atelectasis _.:. 3
Maceration._. 2
Congenital syphilis. 2
General peritonitis.... 1
Meningitis._. 1
Pulmonary embolism. 1

were examined. Of these 73, or 40% revealed
intracranial hemorrhage as the cause of death.
For the compilation of the latter data up to
1925 I am indebted to the excellent paper of
T. C, Greene. These figures bear out the opin-
ions of Holland, Spencer, Schott, Archibald,
Warwick, Crothers and others that intracranial
hemorrhage is by far the most common single
cause of stillbirth or of death in the first few
days of life.

The next point that engages our attention is
the relative frequency of intracranial hemor-
rhage following the various types of delivery.
I shall show you a chart on which this is de-

picted graphically. As one would expect Caesa-
rean section with 0.3% and normal delivery with
0.4% show the fewest cases of intracranial
bleeding. The low forceps operation with 0.5%
makes almost as satisfactory a showing. Mid-
forceps with 3.0%, high forceps and breech ex-
traction with 2.6% and version with 1.7% in-
dicate the greatly increased risk encountered by
babies who were subjected to the more difficult
methods of delivery.

Of the 73 infants who showed intracranial
hemorrhage at autopsy 23 were delivered by
breech extraction, 23 normally, 8 by mid-
forceps, 7 by high forceps, 6 by low forceps
and 3 each by version and Caesarean section.
Two points interest us here : first, the large num-
ber that were delivered by the breech, and sec-
ond, that neither normal delivery or Caesarean
section, in which no violent hands are laid upon
the baby, give an absolute guarantee against in-
tracranial hemorrhage.

Since intracranial hemorrhage is a highly
fatal disease, since a certain number of babies
that survive become neurological wrecks, and
since even in those that are apparently success-
fully treated the outcome is uncertain for a
number of years, the prevention of this condition
is by far its most important aspect. This issue
must be faced by the obstetrician alone. It will
be well, however, to clear the air by stating that
numerous intracranial hemorrhages have oc-
curred when labor has progressed normally and
no operative interference has been carried out.
Surely there is no bad obstetrics here, and jus-
tice and common sense can only lead us to as-
cribe the results to the unavoidable hazard of
birth. Had the obstetricians in charge of such
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patients possessed the gift of prophecy they
might have performed Caesarean sections, but
even so, if our figures mean anything, the risk of
death from intracranial hemorrhage would only
have been reduced one-tenth of one per cent.

The rôle of intrauterine asphyxia as a cause or

predetermining factor in intracranial hemor-
rhage of the newborn has never received the at-
tention that it deserves. Pediatrists, particular-
ly those connected with lying-in hospitals, are
now beginning to ascribe to it its proper value.
A study of the delivery records and autopsy
reports convinces us that the two conditions are

very closely related. Intrauterine asphyxia may
be the result of a variety of factors, but it usu-

ally depends upon interference with the foetal
circulation, be it by coiling of or pressure upon
the cord, contraction and retraction of a hyper-
tonic uterus upon the placental site, or pro-
longed pressure of the fetal head upon an un-

yielding pelvis, cervix or perineum. The clini-
cal signs are, marked and lasting variations in
the fetal heart rate and the passage of meconium.
The resulting condition in the baby's circulation
is that of acute congestion, often accompanied
by hemorrhages in different regions of the body.
Several years ago Goethals and I working on
small pregnant animals with bicornuate uteri
were able to produce this congestion experi-
mentally by ligating the blood supply of one
horn and using the other for a control. Of
a recent series of 46 autopsies on newborn ba-
bies at the Boston Lying-in Hospital it was
found that 18 had died of intracranial hemor-
rhage. Of these 8, or 44% had hemorrhages
elsewhere in the body. Of the 25 cases that
showed no evidence of intracranial hemorrhage
7, or 25% showed hemorrhages in the other
organs. Thus it is evident that there is a great
tendency to bleed in newborn babies and it is
our opinion that this tendency is greatly in-
creased by uterine asphyxia. Premature in-
fants have very delicate vascular systems. Even
if delivered normally they often^die from intra-
cranial hemorrhage or bleed in other regions of
the body, while operative delivery subjects them
to a very great risk. What connection this phe-
nomenon has with the so-called hemorrhagie dis-
ease of the newborn is not clear. All we can do
at present is to classify as asphyxiai hemor-
rhages those which occur in asphyxiated babies,
and to ascribe to hemorrhagie disease those
which show prolonged clotting and bleeding
time.

Within the last few weeks a case which illus-
trates my point was delivered by our house
staff. The patient, a primípara, reached full
dilatation after an easy first stage lasting
less than 12 hours. The fetal heart which had
been 140, fell to 120 and then to 40. The
perineum was immediately divided and the baby
expressed by pressure on the fundus. When the
baby was born it was apnoeic and blue and
was placed in the respirator. After three quar-

ters of an hour it began to breathe spontaneous-
ly. Several attacks of apnoea followed which
were successfully treated by starting the res-
pirator again. It was noticed that there were
petechial hemorrhages on the back, chest and
abdomen. A spinal puncture revealed xanthro-
chromic fluid. A transfusion was done but the
baby died on the fourth day with evidences of
broncho-pneumonia. Autopsy revealed no free
blood in the cranial cavity but a hemorrhage
into the pons. There was no tear of the falx
or tentorium. There were hemorrhages into
both adrenals and a broncho-pneumonia result-
ing from aspiration of amniotic fluid. In my
opinion this case represents intracranial hemor-
rhage of the asphyxiai type, with complete ab-
sence of the element of trauma.

Faced with a situation in which the fetus
shows evidences of asphyxia before birth, what
should the obstetrician do? Here, if ever, is
"the occasion instant, decision difficult and ex-
periment perilous". A forced delivery through
undilated soft parts will be likely to rupture al-
ready congested cerebral vessels and may more-
over do the mother much unwarranted damage.
If vaginal examinations have been abstained
from and labor has not lasted too long a prompt
Caesarean section may save the baby's life, but
if the reverse of these conditions hold an ab-
dominal delivery should not be considered, for,
owing to the risk of sepsis, it is not justifiable
to play the baby against the mother. If after
careful and constant observation all evidences
of fetal distress disappear, it is the best policy
to leave the termination of the case to nature
with every expectation of a successful outcome.

Ehrenfest well says that nothing should be
done to hasten or shorten a labor that is progress-
ing normally. Normal childbirth is not the
pathological process that many would have us
believe and the average doctor in the average
case will have more undamaged babies born from
undamaged mothers if he pursues a policy of
masterly inactivity.

Low forceps in our hands shows a gratifyingly
low incidence of fatalities from intracranial
hemorrhage, being only one-tenth of one per
cent, greater than in normal delivery. Our rule
is to apply low forceps if the head has been
on the perineum for two hours, preceding the
operation by a liberal episiotomy. Axis traction
rods are always used no matter how low the
head, to avoid premature extension, which might
cause pressure of the occiput against the pubic
arch with the possibility of tears of the falx or
tentorium.

Breech deliveries are best avoided, whenever
possible by preliminary external version.
Primiparae with breech presentations who have
contracted pelves or overlarge babies should be
delivered by Caesarean section. When the pel-
vic delivery of a breech becomes inevitable it
should be conducted with the utmost gentleness.
The routine use of forceps, as opposed to supra-
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pubic pressure on the aftercoming head has of
late given us much satisfaction.

High forceps operations are going out of fash-
ion, there having been only 6 in 1928 and 8
in 1929 among some 4,000 deliveries in our
clinic. Mid-forceps operations are decidedly
dangerous. In many cases a little patience will
be rewarded by a further descent of the head
to the perineum, when, if operative delivery be-
comes indicated, it can be accomplished with
much less risk to the baby.
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Chairman Garland: Since the afternoon
papers today are all on the one general subject
we shall hold the discussion over until the other
two have been delivered.

The next paper is "Symptomatology and Im-
mediate Treatment of Cranial Injury of the
Newborn, Including Intracranial Hemorrhage,"
by Dr. Donald Munro, of Boston.

SYMPTOMATOLOGY AND IMMEDIATE TREATMENT
OF CRANIAL AND INTRACRANIAL INJURY IN

THE NEW-BORN INCLUDING INTRACRANIAL
HEMORRHAGE*

BY DONALD MUNRO, M.D.\s=d\

INTRODUCTION. In December, 1927, I pre-
sented before the Southern Surgical Associa-

tion1, a paper in which I reported the end results
of a series of 117 cases of cranial and intra-
cranial injury in the new-born. The living cases
had been followed for periods up to 7 years, and
the report included photographs of the patients
and statistical studies of the end results. The
fatal cases which had been autopsied were con-

sidered from the microscopic as well as the gross
point of view. From this data certain conclu-
sions were reached as to the relative frequency of
the pathologic changes following damage to the
cranium and its contents in the new-born. At
that time brief mention was also made of the

CHART NO. 1
No. OF Pkegïtancy

Para Living Dead Total

1 29 25 54
2 8 8 16
3 6 6 12
4 5 4 9
5 2 2 4
6 2 3 5
7 112
8 14 5
9 1 1

11 1 1
12 11
13 1 1
14 11
Not Given 14 5

more conspicuous symptoms of this condition,
and a short paragraph was included outlining
the treatment which had been used. It is now
my intention to consider in more detail these
latter aspects of the matter.

*Read before the Section of Pediatrics at the Annual Meeting
of the Massachusetts Medical Society, June 18, 1930.

\s=d\Munro\p=m-\Instructor in Surgery, Harvard Medical School. Vis-
iting Surgeon for Neurosurgery, Boston City Hospital. For
record and address of author see "This Week's Issue", page
542.

Etiology. Intracranial injury of the new-born
is particularly a disease affecting the first baby.
As you can see by chart No. 1 I have met with it
in practically all pregnancies up to and includ-
ing the 14th, but the number occurring in first
babies is so preponderant in this series as to come
within 10 of equalling the total of all the rest.
These figures deal simply with the number of
pregnancy and do not include any considera-
tion of length or type of labor, method of de-
livery, or degree of dystocia from whatever
cause, that might have been present.

Symptomatology. In the detailed considera-
tion of symptomatology I have limited myself
to objective symptoms that have occurred 10 or
more times in this series (Chart 2.) Seven of

CHART NO. 2

Symptomatology Analysis
Important Symptoms Living Dead Total

Poor Cry r~ 44 44 88
Hypertonie 51 39 90
Cyanosis 35 42 77
Not Nurse 36 36 72
Tense Fontanelle 30 34 64
Apathetic 22 35 57
Abnormal Resp. 15 31 46

Symptoms in 10-25 Cases
Flaccidity 10 18 28
Birth Asphyxia 8 15 23
Ext. Haem. 7 13 20
Irritable C. N. S. 22 9 31
Nystagmus 17 9 26
Cranial Nerves 11 11 22
Pallor 11 24 35
Jaundice 9 3 12
Dryness 11 8 19
Cephalhaem. 5 5 10

these can be classed as major symptoms in that
they have been noted from 46 to 90 times. Ten
others have occurred from 10 to 31 times. Of
course it is unnecessary to point out that any
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