
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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combination or succession of symptoms may man-
ifest themselves.
The commonest symptoms and therefore the

most significant from a diagnostic point of view,
are the first 4 listed in the table. They are :

hypertonicity ; an abnormal or poor cry ; cyano-
sis; and failure to nurse. The hypertonic baby
is one that on examination presents spastic ex-
tremities, increased deep reflexes—often includ-
ing ankle clonus—and a characteristic excessive
muscular reaction to sudden sensory stimuli, as,
for example, a loud noise, or sudden jarring of
the crib. Usually an abnormal cry is associated
with this. The typical example of this cry is
the familiar sudden shriek, but the cry may also
vary in other abnormal directions. It may be
conspicuous by its absence, usually denoting that
the baby is unconscious ; or it may be continuous,
presumably due to irritation from blood in the
meningeal spaces as suggested by Bagley2 in
1928. In any event a variation from the nor-
mal in volume, tone or frequency has been con-
sidered an abnormal or poor cry. Cyanosis oc-
curred 77 times. It may or may not be asso-
ciated with abnormal respirations and is by no
means only confined to those cases that have
asphyxia as an etiologic factor in the produc-
tion of the intracranial pathology. Unlike
hypertonicity, cyanosis was more frequent in the
fatal cases. Failure to nurse probably indicates
the loss of the sucking reflex. It was noted 72
times and occurred not only when the baby was
put to breast but also when it was offered the
bottle. The fontanelle was tense 64 times—
rather less than might have been expected. It
is however a very valuable diagnostic guide
when present. Of this group of 5 symptoms
it is interesting to note that a hypertonic baby
has more than an even chance while a cyanotic
baby has less than an even chance to live. If,
in addition to being cyanotic, the baby is
apathetic or unconscious and has some abnormal-
ity of its respiration, its chances of surviving
are still further decreased.
Of the group of 10 minor symptoms I wish

particularly to speak of 3 that suggest by their
.

presence a grave prognosis. These are flaccid-
ity, pallor, and birth asphyxia. The first two,
flaecidity and pallor, when associated witb
apathy, a poor cry, failure to nurse, and ab-
normal respiration, comprise the symptom com-
plex that has been referred to in the past as
"Pallid Asphyxia," or "Asphyxia Pallida." I
believe that this condition is more accurately de-
scribed by the term "Surgical Shock." Cer-
tainly the indirect evidence is all in favor of
this latter designation. It typically occurs in
babies with very extensive cranial and intra-
cranial injury; it is associated in all cases with
a hypo-normal cerebrospinal fluid pressure (a
condition in adults that is known to occur only
in the presence of surgical shock or dehydra-
tion) ; and response to the classical methods of
treatment has been entirely satisfactory in most

cases. These symptoms have occurred with rela-
tive infrequency in this series, because injuries
severe enough to produce surgical shock have
not been common. Birth Asphyxia is impor-
tant because it is associated not with fatal
cases but rather with non-fatal cases that may
later show permanent mental or physical de-
fects. This is due to the fact that the pathologic
changes in these cases are typically intra-
cortical. (Fig. 6.) The gross meningeal dam-
age seen in the cases associated with trauma
rather than asphyxia during labor or deliv-
ery is not present. (Fig. 3 and Fig. 8.) It is
this type of case, with its perineural and peri-
vascular oedema, lymphocytic reaction, and
nerve cell changes without necessarily any ex-
ternal hemorrhage, which, together with the
choroid plexus lesions and fracture of the
cranium with its associated brain injury, have
necessitated expanding the old diagnosis of in-
tracranial hemorrhage of the new-born into that
of cranial and intracranial injury in the new-
born.
Intracranial Pressure. The most reliable of

all symptoms is the increase in intracranial pres-
sure. In the absence of surgical shock or

dehydration, an increase in the pressure of the
cerebrospinal fluid can be demonstrated at some
time in every case of brain injury. This in-
cludes not only those cases of massive meningeal
hemorrhages but also those suffering from cere-
bral oedema, from a depressed fracture of the
skull and from intracortical or choroid plexus
hemorrhages especially if associated with
oedema. If surgical shock or extreme dehydra-
tion is present the intracranial pressure is be-
low normal. The normal level of pressure in the
new-born lies between 2 and 6 mm. of mercury.
Abnormal pressures may, on the one hand, sink
to less than 1 mm., and, on the other hand, rise
to 50 mm. In this series 139 measurements were
made on 95 cases. 56 of these cases survived
and 39 died. The average pressure reading in
the living was 10.9 mm. and in the fatal cases
11.1 mm. The pressures were measured with
the baby lying quietly on its side with the
spine extended. The lowest figure read on the
scale of a mercury manometer was taken as the
maximum reading. A puncture was considered
successful when respiratory oscillations were
visible in the column of mercury whether or
not cerebrospinal fluid could be obtained. Con-
trary to previous experience with adult intra-
cranial injuries, in which the fatal cases showed3
a pressure level 2y2 times as high as the non-
fatal ones, similar comparisons made in this
series, whether considered as highest, lowest or
average, showed only an insignificant difference.
It is to be emphasized however that in the ab-
sence of surgical shock and dehydration, and
regardless of the type of cranial or intracranial
lesion present, increased intracranial pressure
was demonstrated at least once in every case in
this series.
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The symptomatology of cranial and intra-
cranial injury in the new-born may be summed
up briefly as follows : a first baby, which is
hypertonic, cyanosed, and apathetic, refuses to
nurse from the breast or bottle, and has a tense
anterior fontanelle, an abnormal cry, and some
respiratory abnormality, may be presumed to be
suffering from an intracranial injury. If, in
addition, measurement of the cerebrospinal fluid
pressure shows an increased intracranial ten-
sion, the diagnosis becomes positive rather than
presumptive. In addition, I should like to sug-
gest that a first baby, which is pale and flaccid,
refuses to nurse, and has a respiratory abnor-
mality immediately after delivery, be considered
to be suffering from surgical shock. This can be
confirmed if thought necessary by determining
that the intracranial pressure is below the nor-
mal level.

FIGURE NO. 6.
Case No. 11—Asphyxiai Haemorrhage. 1st Baby—Cyanosed

and asphyxiated at birth. At 43 hours respiratory difficulty,
bulging fontanelle, cyanosis, hypertonic, left external rectus
palsy and nystagmus. One lumbar puncture with relief of
intra-cranial hypertension. Died at age of 45 hours of respira-
tory paralysis.
Medullary Haemorrhage into Cunéate Nucleus. No meningeal

damage.

Immediate Treatment. Immediate treatment
has been based on three fundamental procedures.
No active measures are knowingly carried out
while the patient is in surgical shock. During
this period absolute quiet and rest, with external
heat, and small amount of fluid by mouth
through a medicine dropper have been consid-

ered sufficient. Recently, however, in the more
severe cases I have given a drachm of saturated
solution of magnesium sulphate by rectum to
be retained, and feel that this may possibly
prove to be a valuable addition to our therapeu-
sis at this critical time. Once the patient has
recovered from the shock it becomes immedi-
ately necessary to determine whether or not
the baby is suffering from hemorrhagie disease
of the new-born. Should this prove to be the
case further treatment of the intracranial con-
dition, regardless of its severity, must be post-
poned until the bleeding and clotting times have
become fixed at normal. This is best accom-
plished by the administration of a sufficient
quantity of normal blood. Unless the associ-
ated anaemia is so extreme as to demand per se
the intravenous administration of the blood, it is
my feeling that in this class of cases it is wiser

to give it into the muscles in large amounts.
Should transfusion be demanded however it is
better if possible to use some vein other than
a cranial one. If the precaution of determin-
ing the presence of and at once starting treat-
ment of this complication is neglected, and im-
mediate steps are taken to combat the increased
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FIGURE NO. 3.
Case No. 54—Asphyxiai Haemorrhage—Surgical Shock. 1st

Baby—Induced labor with prolapse of cord and one hand. At
birth pale, flaccid and not breathing. At 24 hours cyanosed,
respiratory irregularity, unconscious. One lumbar puncture,
high normal intra-cranial tension. Died at age of 5 days.
Cerebral Sub-Arachnoid Haemorrhage—No Meningeal Damage.

FIGURE NO. 8.
Same case as No. 54, which see. Marked Peri-vascular and

Peri-neural Oedema.
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intracranial pressure that is of course present,
it will be found that this very procedure will
promote more bleeding within the cranium, a
greater degree of intracranial pressure, and
death. (Chart No. 3.) Having determined
either that the baby is not suffering from an
hemorrhagie diathesis or that it has recovered
from it through proper treatment, it is neces-

CHART NO. 3
Lumbar Puncture Data

Totals

Living Dead Totals

Pressure Data
Number of Cases, Punctured.
Number of Punctures Made.
Number of Measurements Taken.
Highest Pressure Read.
Lowest PressureRead.
Average PressureReading.

D.
31

Bloody
C S. F. L.
Total 37
Puncts.
Clear
C S. F. L. D.
Total 12 1
Puncts.
Yellow
C. S. F. L. D.
Total 24 10
Puncts.
Contaminated
Bloody L. D.
Total 16 4
Puncts.
No Fluid Removed.

Cerebro-Spinal Fluid Data
\ Greatest Amount.-.
J Smallest Amount.„.
| Average Amount.-.
[ Number of Amounts Measured

56
99
91

50 m.m.
Less than 1 m.m.

10.9 m.m.

19 c.c.
1/4 c.c.
4.2 c.c.

\ Greatest Amount.
J Smallest Amount.
| Average Amount.
[ Number of Amounts Measured
f Greatest Amount.
j Smallest Amount.1 Average Amount.

20
25
1/4

10.96
7

c.c.
c.c.
c.c.

[ Number of Amounts Measured
f Greatest Amount.
Smallest Amount.
Average Amount.
[ Number of Amounts Measured

Combined C. S. F. Data
Greatest Amount..

Smallest Amount.

Average Amount-

Type of Fluid
See

Next Columns

17 c.c.
1/3 ce.
6.9 c.c.
18
3 c.c.

1/3 c.c.
1.11 c.c.
7

10 punctures

25 c.c. Yellow
Bloody

1/4 c.c. or
Clear

5.542 c.c.

39
50
48

48 m.m.
Less than 1 m.m.

11.1 m.m.

10 c.c.
1/3 c.c.
3.7 c.c.
22

0
4 c.c,

1/2 c.c.
3.75 c.c.

6
1 1/2 c.c.
1 1/2 c.c.
1 1/2 c.c.

1
4 punctures

10 c.c. Bloody

1/3 c.c. Bloody

2.485 c.c.

L—Living D—Dead
C S. F.—Cerebro-Spinal Fluid

All measurements are given
in millimeters of mercury.

95
149
139

42

24

8
14

sary next to treat the increased intracranial
pressure. This is best done by repeated lumbar
puncture. Manometric pressure measurements
should be made and the treatment carried out
by removing sufficient fluid at each puncture to
reduce the intracranial pressure to a normal
level. Punctures may be performed as often as
desired though it is rarely necessary to repeat
the procedure more than once in every 24 hours.
This lumbar decompression is essential in every
form of intracranial lesion. It is also preferable
to treat the brain injury in depressed fractures
previous to elevating the bone. If this is done
the subsequent operation is less damaging to
the patient and much simpler for the operator.
In addition to these measures specifically di-

rected against the lesion itself, certain other
•steps looking toward improving the general con-

dition are of value. These have as their object,
the maintenance of as nearly complete rest as
possible, together with the administration of a
sufficient quantity of fluid and food. The baby
should not be moved from the crib for any pur-
pose whatever and should be handled in the
crib as little as possible. Food and fluid should
be given by a Breck feeder or nasal tube until

the patient can take a bottle without danger of
tiring. This régime should be continued for
two weeks from the time the cerebrospinal fluid
pressure is found to be normal. Adequate fluids
should be given by mouth if possible. If this
is not possible salt solution subpectorally may
be added. Oxygen may be given for cyanosis.
Convulsions are best controlled by lumbar punc-
ture, and morphine in any form is absolutely
contraindicated. Some babies do better with the
feet elevated but this is best determined by
experiment.

'

The essentials are absolute rest and
adequate fluid, early relief of the intracranial
hypertension by lumbar decompression, except
in those cases suffering from hemorrhagie dis-
ease, and a minimum of treatment in the pres-
ence of surgical shock.
Conclusions. A detailed consideration of the
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symptoms observed in 117 cases of cranial and
intracranial injury in the new-born, together
with a brief consideration of the immediate
treatment of these conditions is presented.
A first baby, which is hypertonic, apathetic,

refuses to nurse, and has a tense anterior
fontanelle, an abnormal cry, and some respira-
tory abnormality, is presumably suffering from
some form of intracranial injury. If the cere-
brospinal fluid pressure is higher than normal
this diagnosis is confirmed.
A first baby which is pale and flaccid, refuses

to nurse and has a respiratory abnormality im-
mediately after delivery, is presumably suffering
from surgical shock. If the cerebrospinal fluid
pressure is less than normal this diagnosis is
confirmed.
In the presence of surgical shock treatment

should be reduced to the absolute minimum.
In the presence of hemorrhagie disease of the

new-born, complicating cranial and intracranial
injury, the bleeding and clotting times should

be brought to normal before decompressive treat-
ment is begun.
All types of cranial and intracranial injury

in the new-born are complicated at some time by
an increased intracranial pressure. Treatment
of this complication never should be omitted.
The diagnosis "intracranial hemorrhage of

the new-born" should be expanded to include
cerebral oedema and fracture of the skull and
should be stated as "cranial and intracranial in-
jury in the new-born."
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Chairman Garland: The next paper is on
"The Later Aspects of Birth Injuries," by Dr.
Randolph K. Byers.

LATE EFFECTS OF OBSTETRICAL INJURIES AT
VARIOUS LEVELS OF THE NERVOUS SYSTEM*

BY RANDOLPH K. BYERS, M.D.\s=d\

CONSIDERATION of any group of children
handicapped from birth by disorders of

the nervous system suggests three possible causes
for their difficulties; congenital anomalies or
so-called defects of the germplasm, prenatal
injuries of a toxic or infectious character, or
finally injuries received incident to the stresses
and strains of labor. The congenital anomalies
form a well defined group which usually runs
true to type and are easily recognized. Such con-
ditions as Mongolian idiocy, oxycephaly, and
spina bifida belong unquestionably to this group,
as do also a group of disturbances which may re-
main latent for a period, for instance amau-

rotic idiocy and pseudohypertrophic dystrophy,
and finally certain examples of hydrocephalus
and microcephalus, may well be congenital in
origin.
The results of prenatal infections and toxemia

form a much less well defined group of defec-
tive children. Obviously, the stage of fetal de-
velopment at which the injury occurs must be
related to the damage ensuing. Pelvic x-ray and
radium treatment during pregnancy are known
to cause well marked damage to the fetal nerv-
ous system. Fetal deaths during the toxemias of
pregnancy and during maternal infections sug-
gest the probability that some less severely
damaged babies survive to carry through life
the scars of such damage. Certain babies with
what appear clinically to be very diffuse lesions
*This paper was made possible by a grant from the Rosen-

wald Foundation. Read before the Pediatric Section of the
Massachusetts Medical Society, June 18, 1930.
\s=d\Byers\p=m-\Instructor in Pediatrics, Harvard Medical School.

For record and address of author see "This Week's Issue",
page 542.

of the nervous system, whose mothers give a
history of severe infection during pregnancy,
probably belong to the group. Pathologic mate-
rial which might support such a theory is at
present neither plentiful nor convincing.
That injury to the nervous system can and

does occur during birth is beyond question.
There is, however, much difference of opinion as
to the relation of such injury to nervous system
defects operative in childhood and adult life.
Proof that lesions of the brachial plexus oc-

cur during birth and cause the various types of
obstetrical palsy is very satisfactory from the
anatomical, physiological, and pathological point
of view. Sever, in 1916, summed up the litera-
ture published before that time and added ob-
servations of his own. In the main, he showed
by dissections that tears of the brachial plexus
occur when the head and shoulder are forcibly
separated, especially if the clavicle be broken;
that when the plexus is strained in this way,
such tears usually begin at the junction of the
fifth and sixth cervical roots to form the upper
trunk of the plexus, and that the lesions so pro-
duced accounted satisfactorily for the paralyses
observed. Obviously, such damage can extend to
involve the whole plexus.
A. S. Taylor, in 1920, published the results of

attempts at radical cure of the condition by
surgical exploration and repair of the injured
nerve trunks. He found torn nerves and scar
tissue formation, and obtained marked improve-
ment in a high proportion of his patients. Pho-
tomicrographs of injured nerve segments re-

moved at operation accompanying his article
are most instructive.
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