
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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From the pathological, physiological and
clinical points of view the evidence for traumatic
obstetrical injury to the spinal cord is likewise
complete. Crothers and Putnam, in 1927, pub-
lished a monographic report covering the litera-
ture to that date, and added twenty-eight cases

of their own. The earliest autopsy quoted by
them is one published by J. Parrot in 1870,
which describes in detail a traumatic transection
of the cord at the level of the sixth and seventh
cervical vertebrae in an infant dying on the
seventh day. In addition to other pathological
material gathered from the literature, they pre-
sented two new cases with autopsies. The out-
standing features of these autopsies are damage
to the vertebrae themselves, tearing of the spinal
meninges, hemorrhage about or in the spinal
cord, and destruction of or histologie changes
in the nerve cells of the cord, often involving
many segments. From the physiological point of
view, Head and Riddoch showed in a series of
cases wounded in the war that transection of
the spinal cord does not necessarily abolish re-
flex activity below the level of the injury. The
cases reported by Crothers and Putnam are clin-
ically convincing, and the obstetrical histories
point to trauma as the cause of the damage.

That lesions of the brain occur during birth
is abundantly proven. Autopsies on still-born
babies and babies dying in the first few days of
life show intracranial hemorrhages in a large
proportion. These are of two kinds ; those due
to stress and strain on the supporting structures
of the cranial vault with consequent injury to
their contained blood channels on the one hand,
and on the other hand, hemorrhages occurring
in the substances of the brain itself. The former
type are well described by Holland, while the
latter are ascribed by Schwartz to the differ-
ence between atmospheric and intrauterine pres-
sure producing a suction effect upon the pre-
senting part. Both types occur in a large pro-
portion of still-born babies and babies dying
within a few days of birth.

The clinical picture presented by those in-
fants who died a few days after birth and
showed intracranial hemorrhages at autopsy is
very similar to the early clinical picture pre-
sented by a large number of children who pass
through a stormy postnatal period, but who sur-
vive the acute crises ; many of these children re-

cover entirely, while others later show evidences
of one sort or another which point to fixed
lesions of the nervous system. In considering
the genesis of these late fixed lesions of the
nervous system, it seems to me entirely un-
warranted to overlook a common and estab-
lished cause of a stormy postnatal period of this
sort and instead postulate some obscure prenatal
or congenital disturbance for which pathological
proof is lacking.

The following cases are presented as illustra-
tions of lesions of the nervous system resulting
from trauma at birth. It is realized that in

certain cases there will be rather general agree-
ment as to the cause of the lesion while as to
others there will be a great difference of opinion.
The preponderance of evidence seems, however,
so strongly in favor of trauma as opposed to any
other theory yet proposed to explain the known
facts that, for the present, prevention of such
damage should be considered an obstetrical prob-
lem. Whether the present methods of obstetrics
can be improved upon is another question.

For the purposes of this paper, a history of
abnormal delivery followed b3r either symptoms
of acute damage to the central nervous system,
such as difficult resuscitation, coma, convulsions,
abolition of the sucking reflex, and so on, or
the immediate appearance of symptoms indica-
tive of injury to the more peripheral parts of
the nervous system have been taken as evidence
of injury occurring at birth. Should the child
survive the acute period of injury, it is left with
a nervous system more or less impaired, in
which some parts still function normally, while
others function poorly if at all. In this way a
fixed lesion is produced around which remains
more or less normal nervous tissue. In devel-
oping the subject, it is perhaps easiest to take
up the peripheral lesions first, then those oc-
curring in the spinal cord, and finally those of
the cerebrum.

Peripheral lesions are almost entirely limited
to the brachial plexus and as has been sug-
gested are mainly produced by forcibly retract-
ing the head from the shoulder. By this ma-
neuver the brachial plexus is stretched or torn,
the fibers originating in the fifth and sixth
cervical roots suffering most, while the lower
roots are involved only in the more extensive in-
juries. The most frequently paralyzed muscles,
therefore, are the abductors of the arm, the
outward rotators of the shoulder, the flexors of
the elbow, and the supinators of the forearm.
The more widespread injuries to the plexus ob-
viously produce more extensive paralyses. Rare-
ly, a baby born by breech presentation and with
an extended arm has its plexus torn from below
upward by extreme extension and elevation of
the shoulder. In such circumstances, the
fibers of the first dorsal and eighth cervical
nerves are injured the most, and the outstanding
paralysis is in the small muscles of the hand
and forearm. By either method, the plexus may
be entirely torn.

As with practically all peripheral nerve in-
juries, the paralysis produced at first is nearly
always much more extensive than it is a month
or two later. Such recovery is due to injury to
fibers not actually torn, but damaged in such a

way that they are temporarily unable to func-
tion. It is only after the preliminary period has
passed that it is possible to tell how extensive
and how severe the damage is.

A common accompaniment of brachial plexus
injury is damage to the cervical sympathetic
system. The fibers of origin controlling the
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ciliary apparatus are derived from the first
thoracic nerve and are, of course, involved if its
root is damaged near the spinal cord. In many
instances, in which there is no other evidence of
injury to the lower roots of the plexus, there is
evidence of involvement of the ciliary sympa-
thetic fibers, probably in the sympathetic trunk
itself. The clinical symptoms of such lesions are
the well known Horner's syndrome; enophthal-
mos, narrowing of the palpebral fissure and myo-
sis. As a general rule, involvement of the cer-
vical sympathetic occurs only in the more se-
vere injuries.

Sensory changes, because of the free interlac-
ing of fibers from the various sensory roots, are
so slight that they cannot be detected in babies
unless there be nearly complete destruction of
the plexus.

The following two case histories illustrate
briefly the points mentioned :

Case I. Brachial Palsy, Upper Arm Type.
G. M., a white, male infant of SV2 months, was ad-

mitted to the Children's Hospital July 29, 1929, be-
cause of weakness of the right arm since birth.

The baby was born at full term by breech presenta-
tion, and considerable difficulty was encountered in
delivering the head. The birth weight was not
known. It was necessary to work over the baby
for about twenty minutes before respiration was es-

FIG. I. Case I at three and one-half months, showing the
typical position of the arm in the common upper arm brachial
palsy.

tablished, but with this exception there was no re-
spiratory difficulty, no convulsions, and no difficulty
in nursing. An hour or two after birth, it was noticed
that the baby did not use the arm or hand at all and
they were utterly limp. About a week after delivery,
movements began to appear in the fingers and hand,
and the arm which previously had lain limp wher-
ever it happened to fall, began to assume a fairly con-
stant position.

Physical examination was entirely negative except
for a hypotonie right arm which was held in a po-
sition of inward rotation and adduction at the shoul-
der, slight flexion at the elbow, pronation of the fore-
arm and flexion of the wrist and fingers. There
was some power in the extensors of the fingers,
wrist, and elbow. The external rotators and abduc-
tors of the shoulder, the biceps, and the supinators

of the forearm were markedly w«ak. The pupils
and palpebral fissures were equal. No loss of sensa-
tion to pin prick could be made out.

This child illustrates very well the spontane-
ous recovery which always occurs to a certain
extent in peripheral nerve injuries. At birth,
practically all the muscles innervated through
the brachial plexus were paralyzed, while at
3^ months the paralysis was largely limited to
the muscles supplied through the upper trunk
of the plexus. There was also weakness of the
muscles supplied by the middle trunk. Sponta-
neous return of strength will probably continue
for some time to come and during this period
it is important to protect the paralyzed muscles
from overstretching, and their unparalyzed an-

tagonists from contracture formation. This can
be best accomplished by passive movements
which overcorrect the expected contractures and
by just as much active movement in this direc-
tion as possible. While impossible without the
former, the latter type of movement is of the
utmost importance. In the very early stages
with complete flaccidity, support of the arm by
a sling or brace prevents stretching of joint liga-
ments. The aim of such medical treatment
is to keep the arm free to move whenever
regeneration of nerves may make movement pos-

sible. Eventually, a point will be reached at
which such regeneration will cease.

Case II. Brachial Palsy, Upper Arm Type with
accompanying Cervical Sympathetic Paralysis and
Injury to Spinal Cord.

E. K., a white male infant, 1 month of age, was

admitted to the Children's Hospital February 27,
1924, because of paralysis of the right arm present
at birth. He was the first child of healthy parents
and was born at full term by difficult breech extrac-
tion following a twenty-four hour labor. His birth
weight was unknown, but he was said to be a large
baby. Paralysis of the left arm was noted at birth,
but otherwise there were no unusual postnatal
«symptoms.

Physical examination on admission showed the
I
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left eyeball set deeper in its orbit than the right and
the left pupil and palpebral fissure smaller than their
fellows. There was a small hematoma in the left
sternocleidomastoid muscle. The left arm lay flac-
cid at the side in inward rotation at the shoulder,
pronation of the forearm and flexion of the wrist and
fingers. Muscle examination showed no power in the
abductors or external rotators of the shoulder,
slight power in the biceps, none in the other flexors
of the elbow, fair power in the triceps, slight power

FIG. II. Case II showing the myosis, enophthaimos, and
narrowing of the palpebral fissure.

in the extensors of the wrist and fingers and in the
flexors of the wrist, and good power in the flexors
of the fingers. There were no tendon or periosteal
reflexes obtainable.

The right arm showed loss of tendon and perios-
teal reflexes throughout and generalized weakness
most marked in the deltoid and external rotators of
the shoulder and in the supinators of the forearm.
The chest tended to collapse on inspiration. The
abdominal muscles were weak and bulging and the
abdominal reflexes were lost. The legs showed
marked spasticity of the adductors and hamstrings
with very lively knee jerks and a bilateral Babinski.
When held in the standing position, there was
marked crossing of the legs and a tendency to stand
on the toes.

After five months of medical treatment, the evi-
dences of spasticity of the legs had disappeared; the
muscles of the chest and abdomen were thought to
be weak; the right arm could be moved freely in all
directions, but at rest tended to fall into a position
of inward rotation at the shoulder and pronation of
the forearm; the left arm showed marked improve-
ment except in abduction of the shoulder, which was
practically absent. The evidences of cervical sympa-
thetic paralysis were unchanged.

On May 27, 1929, 5 years after admission, the
situation was much the same. Voluntary abduction
of the left arm was possible only to the horizontal;
there was slight limitation of external rotation and
supination. The left deltoid was noticeably smaller
than the right. The signs of sympathetic paralysis
were unchanged.

This patient illustrates several additional
points. In the first place, there has been little
or no change between the time he was six
months old and five years old. In spite of the
fact that his arm is free to move, the deltoid
has not taken up its function; in other words,
he has reached a level of efficiency above which
he will not progress without surgical interven-
tion.

The transitory motor disturbances of the right
arm, chest, abdomen, and legs suggest that the
spinal cord itself was involved probably by lat-
eral traction of the nerve roots of the brachial
plexus with hemorrhage into the cord substance.
Such hemorrhage might, of course, cause dam-
age to the anterior horn cells of the region
affected and, to a certain extent, isolation of the
tracts below. That this damage was transitory
does not seem to me any argument against its
existence.

The Horner's syndrome is probably due to in-
volvement of the sympathetic trunk, as there is
nothing to suggest injury to the first thoracic
nerve root.

The question of further treatment resolves it-
self into speculation as to what can be done.
There is no evidence of any contractures which
might prevent movement and, therefore, noth-
ing to be gained by tenotomies. The theoretical-
ly obvious radical treatment is technically very
difficult, even in apparently favorable cases;
early operation must be done on a plexus of fila-
mentous proportions in a field obscured by
blood ; late operation is rendered difficult by the
infiltration of the operative field with scar tis-
sue. In addition to these inherent difficulties in
this particular case are the considerations that
the accompanying early spinal cord lesion sug-
gests the probability of injury actually within
the vertebral foramina. These considerations,
together with the fact that the arm is function-
ally useful, have led us to advise against any at-
tempt at surgical interference, and in favor of
accepting the present status.

Lesions of the spinal cord may occur either
in conjunction with peripheral damage or in-
dependent of it. Evulsion of nerve roots by
lateral tractions has already been suggested, but
there are many cord injuries which occur in re-

gions such as the thoracic, where lateral root
traction is impossible. Changes in the length of
the relatively elastic spinal column, to which
the relatively inelastic spinal cord is unable to
accommodate itself without injury, are probably
responsible for the great majority. Such
changes in length would be most likely to occur
when traction is made upon a breech with the
fetal head fixed in the mother's pelvis.

Case III. Injury to Cervical Spinal Cord with
Physiological Destruction of the Cord Below the In-
jury.

R. G., a white, male infant, was admitted to the
Infants' Hospital October 7, 1928, at 5 weeks of age
because of paralysis of the legs.

The family history was not remarkable. The baby
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was born at full term by difficult breech extraction.
The birth weight was 11 lbs. and 14 oz. During the
delivery of the head, and while considerable traction
was being exerted on the breech, something within
the baby snapped, making a loud popping noise. Par-
alysis of the left arm was noted immediately and
paralysis of the legs was noted by the district nurse
who came to bathe the baby next morning.

On admission, the baby appeared bright and alert,
its movements were entirely limited to the muscles

FIG. III. Case III at two weeks, showing the toneless flaccid
legs which lie in whatever position they are placed, the dis-
tended abdomen bulging in the flanks, and the paralyzed left
arm.

of the head, neck, right arm, and diaphragm. The
remaining musculature was entirely motionless and
flaccid. There was a small subconjunctival hemor-
rhage in the right eye, otherwise no abnormalities
were found in the head and neck. Pain sensation
was absent below the clavicles, but obviously pres-
ent above this level. The anal sphincter was patu-
lous and urine could be easily squeezed from the
bladder.

Three weeks later, the level of anaesthesia had de-
scended to the level of the third intercostal space and
some motion appeared in the adductors and internal
rotators of the left arm.

The child died at home, apparently as the result of
infection, at fourteen months of age. No autopsy
was obtained.

A conventionally trained obstetrician, work-
ing in a poor home, was confronted with the diffi-
cult problem of a big baby in breech position.
No great difficulty was encountered until deliv-
ery of the head was attempted, when it was
•deemed necessary to make use of pressure from
above and traction on the breech. This latter
force produced stresses which were unphysiolog-
ical. Probably the popping noise heard during
the delivery of the baby's head was produced by
rupture of the spinal dura. Wherever the rup-
ture occurred, the cord itself was functionally
destroyed below the level of the third thoracic
segment. (The paralysis of the arm was prob-
ably due to a peripheral injury.)

Except for the left arm, there was, of course,
nothing to be gained by muscle training as all
communication between the higher centers and
the muscles was interrupted in the cord.

Case IV. Thoracic Cord Injury with Isolation of
a Temporarily Active Intact Lower Segment of Cord.

S. R., a white, female infant of 4 weeks, was ad-
mitted to the Children's Hospital April 10, 1929, be-
cause of paralysis of the legs. She was the first
child of healthy parents and was delivered at full
term by version, because of a posterior position of
the head. Resuscitation was difficult. Immediately
after birth, it was noticed that she did not move her
legs and also that when she was handled or cried,
there was a discharge of urine and feces. When

seen by Dr. Abraham Myerson at 10 days of age, the
child was anaesthetic to pin pricks below the costal
margins and there were no voluntary movements of
the muscles of the abdomen and legs. A bilateral
Babinski reflex was obtained at that time, but this
disappeared a week or two later. A lumbar punc-
ture on the tenth day showed xanthocromic fluid
containing crenated red cells, and only a small
amount of fluid could be obtained.

At 4 weeks of age, the child was obviously normal
from the chest up. The abdominal muscles were
toneless and the abdominal reflexes absent. The legs
were perfectly flaccid and exhibited no movements

FIG. IV. Case IV viewed from above showing the "gravity
position" of the legs, and the bulging abdomen.

either voluntary or reflex. There was total anaes-
thesia to pain below the umbilicus, and the sphinc-
ters were patulous with constantly escaping urine
and feces.

This baby is another example of widespread
injury to the thoracic and lumbar cord. The
bilateral Babinski reflex obtained on the tenth
day is evidence that for a while, at least, an
intact lower segment of cord survived the in-
jury. This isolated segment, as is often the case,
soon lost its functional capacity.

The finding of xanthochromic spinal fluid con-
taining old red cells is an important bit of evi-
dence pointing toward trauma as the cause of
the disability.

Case V. Transection of Thoracic Cord with Iso-
lation of Intact Lower Segment of Spinal Cord.

A. B., aged 20 months, was admitted to the Chil-
dren's Hospital in February, 1925, because of in-
ability to use his legs. He was the first child of
healthy parents and was born at full term by breech
extraction. Delivery was difficult and the legs were
pulled upon strongly. Immediately after delivery,
the legs were flaccid and immobile, but after several
weeks, motions appeared. He never kicked normal-
ly and never made any attempt to sit, stand or walk.
He had more or less constant dribbling of urine with
occasional evacuation of large quantities.

When first seen, physical examination showed a
well developed and nourished child lying on his
back with active movements of his head, arms, and
upper chest. He was obviously interested in his
surroundings. The respiratory excursions of the
chest below the nipples were very slight; the ab-
dominal muscles were bulging and flaccid, and the
legs did not move voluntarily. He could sit resting
his thorax on his thighs.

Detailed examination revealed no abnormalities
of the nervous system as it supplied the head, neck,
arms, and upper chest. The abdominal muscles
were flaccid, and the abdominal and cremasteric re-
flexes absent. The legs showed fairly developed mus-
cles and on the left there was a hyperactive knee
jerk, ankle clonus, and a positive Babinski sign;
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while on the right, there was a feeble knee jerk, no
clonus, and no plantar reflex. On pinching the toes,
various reflex movements were obtained, usually flex-
ion of the knee and hip with extension of the op-
posite hip, while occasionally there was slight ex-
tension and abduction of the stimulated leg only.
Urine was occasionally voided in connection with

FIG. V. Case V showing the weak bulging flanks and the
reflex withdrawal of the legs on pinching the toes. (Age 20
moa.)

the mass reflexes. Sensation to pin prick seemed
greatly diminished below the nipples, and entirely

.

abolished below the costal margins. No other sen-
sory examination was attempted.

X-ray plates of the spine showed no abnormalities.
Repeated urine examination showed no pus.

This child has continued practically unchanged,

FIG. VI. Case V showing the collapse of the chest and bulg-
ing abdomen. (Age 5 years.)

as far as a neurological examination is concerned,
since first seen. He had an attack of bronchitis two
years ago after which the reflex activity of the legs
was found to be nearly absent, but it slowly returned
and one year ago was as active as ever.

Examination at the present time shows some dimi-
nution in the reflex activity. Pinching and pricking
the toes causes dorsiflexion of the ankle and flexion

of the knee, the movements being clonic and waver-
ing in character. Touch sensation is absent below
the nipples and pain is much diminished below the
nipples and absent below the costal margins. There
is no involuntary voiding of urine or feces in con-
nection with the mass reflexes. There are no present
or healed pressure sores over the sacrum.

This child is an example of nearly complete
transection of the spinal cord in the upper
thoracic region, with an intact segment remain-
ing active below the lesion. It is through this
intact, isolated segment that the reflex activity
in the legs occurs. The most important char-
acteristic of these reflexes is that they spread
over a great number of segments. When they
were most active, in infancy, pinching or pick-
ing of one foot caused activity throughout that
leg, the other leg, and occasionally in the blad-
der as well. With time, the intensity of these
uncontrolled reflexes had diminished, but they
still cause unduly widespread activity and are
obviously a tremendous liability to the patient,
making it impossible for him to be ambulatory
with apparatus. The striking absence of trophic
disturbances in the skin is a big asset and is
probably the result of the presence of an intact
lower segment of cord.

Case VI. Transection of Cervical Cord, Isolation
of Intact Lower Segment. Autopsy.

C. A., born December 29, 1929, was admitted to the
Infants' Hospital April 5, 1930, because of weakness,
fever, and convulsions. Family history was negative.
The child was born at full term by difficult delivery
described in a letter by the attending physician which
is quoted in full. "The history of the confinement of
Mrs. A. is as follows: Labor pains began about 7
P. M. on December 19, 1929. The patient was ad-
mitted to the hospital at 8 P. M. the same day. Pre-
vious vaginal examination made at patient's home
December 19, 1929,, showed a left shoulder anterior
position (L. S. A.) with a partially prolapsed right
hand. Membranes ruptured spontaneously in the
hospital at 8:35 P. M. on December 19, 1929. A hypo-
dermic of Morphine Sulphate grs. % was given at
8:15 P. M. Until this time, pains had occurred about
every 15 minutes, lasted about % of a minute and
were quite severe. Following the hypodermic of mor-
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phia, the pains ceased entirely, and the patient was
actually sleeping. At about 9:50 P. M. on December
19, 1929, by bimanual manipulation this shoulder
presentation was turned into a breech presentation,
bringing down both feet. Mrs. A. was then left to
go on to a spontaneous delivery. About 5 minutes
before the birth of the child, a prolapsed and nonpul-
sating cord was noted. Mrs. A. was given inhalations
of Nitrous Oxide and oxygen and delivery of the

FIG. VII. Case VI showing the extreme hypotonia oL" the
trunk and pelvic musculature.

aftercoming head was completed without difficulty—
this was, however, quite rapid. A female child,
weighing 9 lbs. 6% oz. was delivered at 6:05 A. M.
on December 20, 1929. Because of poor, in fact no
respirations, the baby was given one ampoule of
alpha-lobelin (child's dose) and respirations imme-
diately began, but all breathing was abdominal".

"During the entire stay in the hospital the baby

did not breathe normally, nor did it have a healthy
cry".

"On December 28, 1929, x-ray examination of the
entire spine (anterior posterior view only) was
negative for pathology. Mother and baby were dis-
charged December 31, 1929".

Because of retracted nipples, the baby was not
nursed but fed artificially without much difficulty.

The present illness dates from birth. Respira-
tion has always been difficult and weak, as has the
baby's cry. The legs have never been moved spon-
taneously, but "jerk up" if stimulated in any way.

At two months of age the patient suddenly devel-
oped a temperature which ran up to 104° almost
every night and for which no cause was found. Two
weeks later, bilateral otitis media developed and both
ear drums were opened with the discharge of fluid
for two days thereafter. At this time the peculiar
position of the right arm was first noticed.

At 3% months of age, the patient had a severe con-
vulsion which lasted several hours and was re-
peated twice in the following two days. The high
temperature has continued ever since but there have
been no more convulsions.

Physical examination, save for slight and intermit-
tent cyanosis of the mucous membranes, was negative
with respect to everything except the nervous sys-
tem. The palpebral Assure on the right was definitely
smaller than on the left. With this exception, no
abnormalities were found in the head, neck or left
arm. The right arm was held abducted at approxi-
mately a right angle from the side, externally rota-
ted at the shoulder, half flexed at the elbow, the
forearm in nearly complete supination, wrist ex-
tended and the fingers flexed at the proximal row of
interphalangeal joints over the loosely adducted and
flexed thumb. There was marked atrophy of the
small muscles throughout the hand.

There was no evidence of any activity of the inter-

CASE VI. Sensory examination.
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costal muscles, respiration being entirely diaphrag-
matic and the thoracic cage partially collapsing with
each inspiratory effort.

The abdomen was soft and bulging and the tone
of the muscles poor. No abdominal reflex was ob-
tained above the umbilicus, but a sharp stimulus ap-
plied below this level caused a sudden, weak contrac-
tion of the abdominal muscles.

The knee jerks and ankle jerks were easily ob-
tained, were hyperactive and tended to be clonic.
There was bilateral ankle clonus and a bilateral
Babinski sign. Sudden stimulation by pricking,
pinching or stroking the sole of either foot pro-
duced sudden flexion of the leg, drawing the knee

FIG. VIII. Spinal cord of Case VI showing gross appearance
of the lesion involving the extreme lower limits of the cervical
cord and several of the upper thoracic segment.

up onto the body, occasionally accompanied by flex-
ion of the opposite knee. Rarely these stimuli
caused abduction of the leg and thigh at the hip.

Gentle pressure applied to the ball of the foot or
toes, especially pressure so applied as to separate the
toes from one another or to extend the toes gently,
brought about a general rigidity of the leg so that
the knee and hip were extended and the ankle slight-
ly plantar flexed. This could be equally demonstra-
ted on either side.

No voluntary movements of the right hand, trunk
or legs were noted at any time.

Sensory examination was attempted only by pin
prick. Over the head, neck, and upper edges of the
shoulder girdles down to about the level of the clav-
icles in front and to the upper borders of the scap-
ulae behind, there was prompt appreciation of pain-
ful stimuli. Below this level there was no evidence
of any conscious appreciation of the stimuli. Over
a wide zone extending from the clavicles to the um-
bilicus, pin pricks produced no response whatever,
but below this level reflex activity as described re-
sulted.

Urine could not be squeezed from the bladder by
suprapubic pressure and the anal sphincter had good
tone and an active anal reflex was present on at-
tempts to insert the finger Into the rectum. On one

occasion, in connection with the mass reflexes of the
legs, urine was discharged from the bladder in a
strong stream.

After two weeks in the hospital, the child died
with unexplained hyperpyrexia.

Autopsy showed a diagonal lesion extending as
high as the eighth cervical nerve root on the right
and the second thoracic level on the left. Over sev-
eral segments the cord was shrunken and the dura
was firmly adherent to it. From the mid thoracic
region downward the cord appeared normal.

The lungs showed a diffuse bronchopneumonia.
A detailed report of the pathology of this case is

being prepared.

Here the area of transection was unusually
high. The position of the right arm was in a

general way the physiological reverse of that
seen in the ordinary brachial palsy. The com-
bination of such a position and the atrophy of
the small muscles of the hand put the level of
injury ¡airly accurately at the eighth cervical
level, while the normal arm and hand on the
left indicated that the lesion on that side did
not extend above the first thoracic level. The
zone of flaccidity extended over a much greater
number of segments than the gross pathology
would suggest, but microscopic examination will
probably show changes in nerve cells over an
area much wider than would be suggested by the
gross lesion. Because of the unusually high level
of injury, the reflex activity extended over a

greater number of segments than usual.
Case VII. Destruction of Lower Cervical and Tho-

racic Cord with Isolation of a Small Intact Lower
Segment of Cord.

A. C, a white, female infant, was brought to the
Children's Hospital at 2 months of age on May 7,
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1929, because of inability to move her hands and
feet properly.

Family history shows that there have been two
stillbirths and miscarriages before the birth of the
patient. The father has had a gonococcus infection
but denies syphilis.

The patient was born at term by difficult vertex
delivery, forceps being used. After the head was
delivered, the obstetrician experienced such great
difficulty' in completing the delivery that, according
to the mother, he almost had to pull the baby's head
off. The baby breathed promptly, but cried very
feebly. From birth, the mother noticed that the
baby's legs were "open and spread backward", that
she did not move her hands, and that she breathed
in a peculiar manner. None of these complaints have
changed since birth.

On physical examination, the child appeared alert
and followed objects with her eyes. No abnormalities
were discovered in the head and neck. As she lay
on her back, her arms were abducted slightly from
her sides, internally rotated at the shoulder, and
slightly flexed at the elbows and wrists, with the
forearms pronated. This position was strikingly
symmetrical. The chest moved hardly at all. The
abdominal walls distended with each inspiration and
were weak and toneless. The legs were externally ro-
tated and half flexed at the hips, knees, and ankles.
On stimulation of the soles of the feet there was a
slight amount of motion at the ankles, but no frank
mass reflexes. The sphincters had good tone. Sen-
sory examination was unsatisfactory, but the baby
was extremely hypesthetic below the second rib.

In this case, there is a wide zone of destruc-
tion involving the lower cervical and most of
the thoracic cord, leaving below it a segment
of functionally active cord. The good tone of
the sphincters and the reflex movements at the
ankles are the main evidences of the intact seg-
ment in this baby.

The recognition of these more or less com-
plete transections is of some importance, for
in several of the cases reported, the reflex move-
ments lead to confusion in diagnosis and prog-
nosis. As long as the reflex movements persist,
they are a liability which it is extremely diffi-
cult to overcome, but fortunately in most cases
they become progressively less active. On the
other hand, an intact lower segment of spinal
cord tends to control the nutrition of the skin
of the buttocks and thighs so that it tolerates
apparatus better than in cases where no such
segment remains.

Usually a lesion severe enough to isolate a
segment of spinal cord is severe enough to ex-
clude any possibility of any important return
of function.

Lesions of the spinal cord higher than the
fourth cervical vertebra are, as a matter of
experience, not encountered clinically. This is
not surprising because the narrow band of nerv-
ous tissue lying between the fourth cervical seg-
ment and the tentorium is essential to the life
of the child. Damage to this region frequently
occurs as a result of trauma at birth, but the
results of such injury fall more into the province
of the pathologist than to that of the clinician.
It seems likely that a new born baby can sur-
vive extensive damage to the nervous system

provided only that this vital zone does not suffer.
Lesions of the supratentorial region of the

central nervous system are usually the direct or
indirect result of the moulding of the head that
accompanies delivery. The skull of the newly
born presents a rigid base superimposed upon
which there is a loosely jointed vault whose
position and shape are maintained by the rela-
tively inelastic faix and tentorium. In the bases
and edges of these durai folds run the great
venous sinuses, and of especial interest to our
subject are the straight sinus and the vein of

FIG. IX. Case VII showing the extreme hypotonia of the
trunk and hip joints.

Galen emptying into it. The straight sinus is
formed by the backward prolongation of the in-
ferior longitudinal sinus and runs backward and
downward in the junction of the falx and ten-
torium. Where it enters the tentorium, it is
joined by the vein of Galen, which courses up-
ward and backward around the posterior end of
the corpus callosum to reach the sinus. This
vein drains the grey masses about the third ven-

tricle, the upper surface of the cerebellum, the
choroid plexi, and the white matter of the cere-
bral hemispheres.

During the changes in the shape of the vertex,
which occur during the passage of the head
through the birth canal, the various durai septa
are stretched and distorted. In the common dis-
placement of the vertex upward and backward
in relation to the base, the junction of the falx
and tentorium is displaced upward and the vein
of Galen stretched and angulated where it
empties into the straight sinus. Marked inter-
ference with the blood flow through thé vein
may occur either by rupture of some of its
branches or by thrombus formation. The re-
sult of the first accident is, of course, hemor-
rhage into the surrounding tissues, and of the
second, failure of blood supply in the area
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drained by the thrombosed vein. In either case
the areas drained are deprived of their normal
blood supply and death of cells takes place rather
rapidly, while tracts passing through the anoxe-
mic area are damaged less easily. Hemorrhage
into nervous tissue of itself also produces severe
damage.

Judging from histories, it would not seem
that any baby is exempt from such an accident,
but it seems fairly obvious that premature ba-
bies, probably because of the delicacy of their
vessel walls ; large babies, because of the dispro-
portion between the fetal head and the maternal
pelvis; babies born very rapidly, because of the
more sudden stresses and strains on the falx,
tentorium, and vein of Galen; and finally, ba-
bies delivered by high forceps, because of the
extreme moulding of the head resulting from im-
proper application of the forceps, are particu-
larly liable to damage.

It seems fair to assume that children who have
passed through an acute postnatal crisis, and
who show after recovery the motor disturbances
associated with other proven lesions of the
striate ganglia, have sustained damage to these
nuclei. The symptoms of lesions localized to this
region are involuntary movements of various
sorts, tremor, athetosis, and chorea, changes in
muscle tone resulting in rigidity, and loss of as-
sociated movements. No changes are found by
the conventional examination of reflexes unless
the pyramidal tract fibers are also damaged as

they pass between the nuclei. In the milder cases,
indeed, nothing is found amiss unless the child
is made to walk or perform some other fairly
complex muscular movement. It is the putting
together of various simple movements to per-
form an act that is difficult for these patients.

Case VIII. Anteroposterior Application of For-
ceps, Intracranial Hemorrhage, Extrapyramidal Cere-
bral Palsy, No Mental Defect.

J. O., a white, male child, came to the hospital at
5% years of age because he was not walking or talk-
ing, and because of frequent, involuntary movements
of his extremities.

The family history was not remarkable and there
had been no other pregnancies.

The child was born at full term and weighed
eight pounds and fourteen ounces. Delivery was
accomplished by high forceps, the blades being ap-
plied over the face and occiput. He was cyanotic
for a long time after delivery and did not cry until
two months of age. Because he would not swallow,
he was tube fed for two or three weeks, and he
did not attempt to suck until he was two months
old. At the hospital where he was born, it was
thought he would surely die and no examination
was made before he was taken home. He was diffi-
cult to feed until three months of age, after which
he did well from a nutritional standpoint. His de-
velopment was slow. He began to talk indistinctly
at three years of age, he has never been able to sit
without support, nor to stand or walk. His motor
difficulty was first noticed when an attempt was made
to give him toys at six months of age. Ever since
then, he has had uncontrollable, involuntary move-
ments more or less present through all waking hours
and much accentuated by an attempt to do anything,
or by emotional stress.

Physical examination showed an alert appearing
child who on the approach of the examiner imme-
diately became involved in a chaos of powerful, ir-
regular, writhing movements, much more severe on
the right than the left, involving the muscles of
the legs, arms, trunk, neck, and face so actively that
the patient would have been thrown off the bed un-
less he were restrained. His head was not tympanitic
and there were no areas of cranial tenderness. His
pupils were regular, round, and equal, and reacted
to light and accommodation. Extra ocular move-
ments were normal and entirely under the control
of the patient; there was no nystagmus. The fundi
seemed normal though examination was not entirely
satisfactory on account of the continuous movements
of the head. The movements of the left side of the
face were weaker than those of the right, and the left
eye could not be closed tightly. All movements of the
tongue, jaws, palate, and pharynx were present,
though poorly controlled. Examination of the ex-
tremities and trunk was very difficult because of the

CASE VIII showing a typical athetoid posture assumed dur-
ing an attempt to pick up a coin.

continuous movements. If watched for some time,
it was obvious that all movements were present
throughout their normal range, and were powerful.
It was equally obvious that they were of no use to
the patient because of his inability to control them
or put them together to form an act. When placed
in the erect position, he could stand for a few sec-
onds and then he would pitch over in any direction,
making neither voluntary or involuntary effort to
save himself. His knee jerks were obtained on both
sides and were equal. No other tendon reflexes were
obtained, probably because of the constant move-
ments. The abdominal and cremasteric reflexes
were lively and equal on the two sides. Stroking
the sole of either foot brought about fanning of the
toes with either flexion or extension of the great
toe. No permanent contracture of any muscle was
found, though at any one time temporary rigidity of
a muscle or muscle group might seriously interfere
with movement. All movements such as finger to
nose, heel to knee, and finger to finger could be
performed as well with the eyes blindfolded as with
them open. Sensation to pain and touch seemed
entirely normal.

This patient is an extreme example of the type
of disturbance produced by injury to the basal
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ganglia. Physical examination is given in some
detail in order to show how negative it is to the
conventional procedures. Diagnosis must be
based on observation of the disturbance in func-
tion viewed from the physiologic standpoint,
rather than on clinical signs. In conditions
of this sort although the patient is capable of
any one movement, he is unable to combine move-
ments into acts. In other words, his motor whole
is not the sum of his motor parts. In milder
cases than the one outlined, the involuntary
movements and rigidity may be entirely lacking
with the patient at rest in bed and become evi-
dent only in his attempts to walk or perform
other coordinated acts.

The inability of these children to express
themselves in any way is frequently mistaken
for feeblemindedness, when as a matter of fact
they are often very intelligent. The reason for
this is obvious when one remembers that the
lesion probably results from damage to the vein
of Galen, which would not affect the cortex it-
self. Many of these children are committed to
institutions for feebleminded, where they are

obviously very unhappy. With proper training
and exercise, the milder cases improve strikingly
while the more severe ones improve only very
slowly, but should in the presence of a good
mental equipment become reasonably competent
as they approach adult life.

A milder disturbance of the same sort is illus-
trated by the following case.

Case IX. Accouchement Forcé, Intracranial Hem-
orrhage, Extrapyramidal Cerebral Palsy.

A. B., the first child of healthy parents, was seen
in private practise a few hours after delivery be-
cause of pallor and limpness. Labor had been in-
duced ten days before term because of toxemia, and
a forceps delivery done. His birth weight was five
pounds and eleven ounces. Respiration was estab-
lished with difficulty.

When first seen the baby was limp and pale. There
was a large cephalhematoma over the right parietal
region and the scalp was considerably contused and
lacerated. The fontanelle was soft. The left side
of the face was paralyzed, the baby would not suck,
but would swallow. His temperature was very un-
stable, tending first to fall below normal but twelve
or fourteen hours after birth it rose to 103° or
104° F. where it remained for several days. There
was a large ecchymosis on the back of the right
wrist. The baby was kept quiet for twelve hours,
at the end of which time the fontanelle and cephal-
hematoma were found to be tense, there was a high
pitched cry, and the left side of the body was seen
to twitch convulsively from time to time.

Lumbar puncture produced a few drops of cloudy
fluid, containing many red blood cells, and after
immediate centrifuging the supernatant fluid was
deeply xanthochromic.

A transfusion of citrated blood from the father
was given when the baby was twenty-four hours
old, producing a severe temperature reaction. Dur-
ing the next two days, the child seemed worse, and
there were several convulsions limited to the left
side. The cephalhematoma, however, became flaccid,
the fontanelle became soft, and on the third day the
convulsions ceased. By the tenth day, the baby
began to nurse and from then on did satisfactorily
from a nutritional standpoint.

The family moved away and the child was not
seen again until four years of age. Development
had been very slow; he had not learned to talk until
three years of age, and his speech is indistinct even
now, and he learned to walk with difficulty at three
and one half years. He has, on the other hand, al-
ways been interested in his surroundings, remem-
bers places where he has been only once over a
period of a year, and understands numbers up to
nine.

He has been taken to see a number of pediatri-
cians, most of whom have been entirely pessimistic
about him and have felt that eventually he would be
an institutional case.

At the last examination (August 22, 1929) he was
an alert appearing child. Examination of his head,
pupils, fundi, and motor cranial nerves was entirely
negative. The tendon reflexes of the arms and legs
showed no definite abnormalities, the plantar re-
flexes were normal, and there was no clonus. The
abdominal and cremasteric reflexes were present and
equal on the two sides. With the left hand he
reaches for and grasps objects in a slightly awkward
manner, but a similar effort with the right hand
is greatly interfered with by a series of involuntary,
writhing movements of the hand and arm, accom-
panying which there is a tremendous increase in
muscular tone throughout the arm, making it almost
rigid. Walking is greatly impeded by marked rigid-
ity of the right leg, and he walks on his toes with
the right leg tending to cross its fellow in front of
him. This attitude suggests a severe contracture of
the tendo Achillis, but when the child lies down, no
suggestion of a contracture is demonstrable. If emo-
tionally disturbed, either pleasurably or the reverse,
the rigidity of the arm and leg increases remarkably.
He is no more disabled with his eyes closed than
with them open.

This child presents a motor disturbance, ob-
vious enough when he is in action but disappear-ing when he lies down. In spite of his handi-
cap, he has learned to make his own way in the
world to a certain extent, and will undoubtedly
improve a great deal more with training and
exercise. Formal mental tests are at present
rather unreliable because his mechanical diffi-
culty interferes seriously with his ability to ex-
press himself in any way, but the extent to
which he has learned to overcome his troubles
by himself is more eloquent evidence than any
figured intelligence quotient. He should be a

perfectly competent member of society at twelve
or fourteen years of age.

The position of the right leg in walking is a
matter calling for some comment. Occasionally,surgical intervention for such pseudocontrac-
tures is urged, but it is only necessary to putsuch patients at complete rest to demonstrate
the absence of any real contracture. The re-
duction of such deformities can be accomplishedonly by patient training and exercise.

The evidence of trauma in this instance as the
cause of the present trouble seems reasonably
conclusive ; an accouchement force, followed by a

forceps delivery manifestly difficult, a limp babywho breathed badly, fever, a bulging fontanelle,
convulsions limited to one side of the body, and
bloody xanthochromic spinal fluid combine to
suggest intracranial hemorrhage almost beyond
a doubt. There are no common postnatal path-
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ological lesions which would explain such symp-
toms except intracranial hemorrhage and severe

congenital heart disease, and any heart lesion
of such severity must necessarily have proved
fatal very soon after birth.

The region of the striate nuclei is crossed by
the internal capsules, which are often involved
in lesions largely affecting the nuclei; and oc-
casionally by lesions involving almost no struc-
tures except the tracts. The following case is
a striking example of a nearly pure lesion of
the cortico-spinal tracts:

Case X. Difficult Forceps Delivery, Intracranial
Hemorrhage, Pyramidal Cerebral Palsy.

A. G., a white, male child of healthy parents, was
admitted to the Children's Hospital July 12, 1928, at
the age of three years and four months because of
inability to walk and talk.

He was the only child and was born two weeks
after the expected date of confinement, by forceps
delivery. The mother was kept under ether over two
liours for the operation, and was told by her physi-
cian that it had been a difficult one. The baby
weighed nine pounds and eight ounces at birth.
There were severe contusions over his scalp and face,
and a deep wound over the left temporal and cheek
region.

Twelve hours after delivery, the baby began to
have convulsions, refused to suck or swallow, and
became cyanotic. The attending physician told the
mother that he expected the baby to die. During the
next two weeks, however, the baby improved slowly
and at the end of that time he was again able to
nurse normally. The family noted nothing wrong
with him after that until he failed to sit up at
nine or ten months of age.

Development was very slow; at three years and
four months the baby could not stand, walk or talk.

Physical examination at the time of the first visit
to this hospital showed hyperactive tendon reflexes
everywhere, but otherwise no abnormalities are re-
corded.

He was not seen again until he was four and a
"half years old. During the year's interval, he had
learned to stand holding on to furniture, and to say
a few words indistinctly. He was taught complete
control of his sphincters at three and one half years
of age, and according to his mother seemed keenly
interested in his surroundings.

Physical examination now showed a fairly intelli-
gent appearing child. The forehead was of the prom-
inent, rachitic type but the head was not tympanitic.
There was a deep scar over the left temporal and
cheek region. The movements of the left side of the
face were a little weak as compared to the right.
The pupils and extra ocular movements were normal,
and the fundi showed rather pale optic discs with
normal sized blood vessels and physiological cupping.
The tendon reflexes were everywhere hyperactive,
there was a well marked bilateral Babinski reaction
and the abdominal and cremasteric reflexes were ab-
sent. "There were irreducible contractures of the
hamstring muscles (extension of the knees limited
to about 160°) and of the tendo Achillis (dorsi-flex-
ion of the foot limited to about 70°). These contrac-
tures were not influenced by putting the patient at
rest. There were no involuntary movements, either
at rest or during activity.

The blood Wassermann was negative.
In this situation it is almost impossible to

make any estimate of the child's mental status,
for he is so blocked by his mechanical difficulties
as to be unable to express whatever may be in

his mind. He is obviously brighter than would
appear at first, but that he is mentally normal
is questionable. As there is no evidence of any
involvement of the basal ganglia, the damage
must have occurred above this level, and must
be rather widespread to produce such evenly dis-
tributed spasticity. That the cortex should be
entirely spared in the presence of such a lesion
seems unlikely. If he is mentally normal, he
should improve a great deal with muscle train-
ing, but it does not seem likely that the con-
tractures of the tendo Achillis and hamstrings
can be reduced by this means alone. Tenotomies
will be necessary eventually, but the nearer
they can be postponed to the end of the child's
growing period the better.

More widespread damage to the cerebral hemi-
spheres is quite commonly seen, especially in pre-
mature babies following operative delivery.

Case XI. High Forceps Delivery, Intracranial
Hemorrhage, Diffuse Cerebral Damage.

H. B., a white, male infant was admitted to the
Children's Hospital in April, 1928, because of fail-
ure to sit up at eighteen months of age. He was
the first child of healthy parents and was born at
full term by high forceps delivery. The forceps
were properly applied, but delivery was very diffi-
cult. He weighed nine pounds at birth. Respiration
was established with difficulty, and three or four
hours after delivery convulsions began and recurred
several times a day until the child was three weeks
old. The baby did not cry for three weeks, and had
to be fed with a medicine dropper until he was
five weeks old because of failure to suck. After the
child was six or seven weeks old, the mother was not
disturbed about the baby until he failed to sit up at
fifteen or sixteen months of age.

Physical examination on admission showed a well
developed and nourished baby with a small head.
The fontanelle was tightly closed and the greatest
circumference of the head was seventeen and three
quarter inches. (Chest twenty inches.) The baby
did not seem normally interested in his surroundings,
though he could see and hear.

The tendon reflexes at the knees and ankles were
hyperactive and there was a bilateral Babinski sign.
The adductors of the legs were spastic and presented
some contractures, as did the tendo Achillis of each
leg. Movements of the arms were unsteady and on
reaching for toys there was an occasional sugges-
tion of athetosis.

It was felt at the time of admission that the evi-
dent pyramidal and extrapyramidal motor disturb-
ances were relatively mild, and that this child's dif-
ficulty was probably more mental than mechanical.
Several months of muscle training were tried, how-
ever, with little success; it was impossible to get
sufficient cooperation from the child, and he did
not remember the exercises from day to day. He
did improve somewhat, but at three years of age
he has an obvious mental defect.

The evidence points to a very widespread and
diffuse type of damage in this child, probably
involving cells and tracts throughout the cere-
bral hemispheres. Such a child is, of course, a
case for institutional care as soon as he is old
enough.

Premature babies are very liable to such wide-
spread diffuse injuries, and this seems to be par-
ticularly the case after instrumental deliveries.
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It is only necessary to recall the almost diffluent
•condition of the brain of the premature baby,
and the delicacy of its blood vessels, to realize
why this is so.

Case XII. Prematurity, Instrumental Delivery, In-
tracranial Hemorrhage, Almost Complete Decerebra-
tion.

T. C, a white, male infant, was admitted to the
Children's Hospital in March, 1929, at the age of
four years, because of failure to develop normally.
The family history is not remarkable.

The patient was one of twins, born after eight
months gestation. Forceps were applied to both
babies during the last stages of labor. The other baby
was dead when delivered and the patient was re-
vived with great difficulty, remaining cyanotic for
"some time". As he would not suck, he was fed with
a medicine dropper for several weeks. During in-
fancy he was very quiet, his only activities beiiig
eating, sleeping, and eliminating. He has not de-
veloped in any way..

Detailed neurologic examination of the usual type
showed nothing unusual except that it was impos-
sible to discover an evidence of any mental activity.
When the child was handled, however, he showed the
typical decerebrate rigidity seen in laboratory prepa-rations, the rigidity being particularly striking in
the muscles of the legs and back.

The last two cases show very well the diffi-
culty that is encountered in caring for cases
with cerebral palsies, especially those in which
the damage reaches to levels above the striate
nuclei. There is in these very often a mental
defect of varying grade. In the presence of a
severe motor defect an exact diagnosis of the
mental state is nearly impossible in infancy or
early childhood. The only way in which jus-tice can be done to these children in the presentstate of our knowledge is to try a few months
of muscle training. An experienced physiother-apist can soon tell by the cooperation or lack of
cooperation, and by the progress or lack of prog-
ress whether there is a severe mental defect ; but
the slighter grades often defy accurate evalua-
tion for a long time.

Summary: The possible effect of obstetrical
trauma to the nervous system of the new born
is discussed.

Case histories are briefly given illustratingthe results of lesions involving the nervous sys-
tem from peripheral nerves to cerebral hemi-
spheres.

Attention is called to a method of treatment
which is effective providing there exists an in-
tact nervous pathway from a functionally active
cerebral cortex to the muscles.
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Chairman Garland: Discussion of these
papers will be opened by Dr. Charles A. Mc-
Donald, of Providence.

Discussion
Dr. Charles A. McDonald, Providence : Mr.

Chairman, Members of the Society—When asked
by your Secretary to come here to open this dis-
cussion I hesitated, because I felt that I had
nothing new to offer, and knew that the articles
would be beyond criticism. But when I thought
again about the subject matter, to wit, defects
of births, I accepted, because I thought that in
this State of Massachusetts, where so much has
depended on birth, that it might be for me a
holiday to come here to hear an open and frank
discussion about defects of birth. In this whole
subject I have been, as a working neurologist,
greatly interested.

In the presentation by Dr. Munro, it is not
the good fortune of the neurologist to get in
contact with cases of that type so early; but
when we do, it seems to me that the problem, so
far as we are concerned, is a simple one ; and the
neurologist who so considers it is the wiser
practitioner. The symptom on which I depend
most is the one of hypertonia. In the adult, as
in the child, where there has been a trauma, if
there is hypertonia it is presumptive evidence
that there is blood in the subarachnoid space
or in the ventricle. So that if I found hyper-
tonia, by lumbar tap, I should expect to get
blood ; and if blood, it has been my experience
to find increased pressure.

Therefore so far as the neurologist is con-
cerned, all he could advise at this time—at this
time particularly, when the neurological system
is riot developed so that our finer tests are of any
avail—is the reduction of the pressure and the
withdrawal of the blood by lumbar tap. I am
one of those who believes that blood in the
spinal fluid is not a good thing, and I can't quite
countenance a sort of general opinion that blood
in the spinal fluid may be absorbed without
any harm.

In Dr. Byers' work the neurologist is partic-
ularly interested, because at the time that the
Children's Hospital gets its cases and the
neurologist gets in for his day, the neurological
system has developed sufficiently so that our
various tests are to us a help. And from a study
like Dr. Byers', and others, we are learning
much about the neurological system and the
results of birth injuries.

In my own personal experience, our case his-
tories have not been adequate to be otherwise
than cautious in confusing sequence with causa-
tion. Birth, of course, is common to all, and it
is our first stroke to consider that all these cases
are birth trauma. But from the experiments in
Biology work that are going on, it looks as if we
must accept the teaching that pre-natal influ-
ences also have something to do with defect ; and
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in some painstaking histories which I have had
which have shown loss of motor control not un-
like some of the cases here, there have been
evidences of pre-natal disturbance; in some
cases a normal birth ; in some cases an abnormal
birth; and also in some cases an accident or an
affection of some kind. So that it would take a
mind greater than that of a working neurologist
to determine which was the cause.
It is better, to my mind, to consider them in

their order, and to work with what you have.
In these two groups of cases—those by Dr.

Munro, and by Dr. Byers, it must be accepted
that they are, in the most cases, severe cases;
and it is a question, and a serious question,
whether we want to base our standards of ab-
normality on the results of severe cases.

In Dr. Munro's original paper, if I recall
correctly, he had fifty per cent, mortality,
practically, and also something like 38 out of
58 recovered cases. In terms of pathology it is
rather hard to consider that the same pathology
was responsible for fifty per cent, mortality,
admitting something like 68 per cent, cured cases
of those that lived.

It would appeal to me that we have in private
work cases of a moderate degree of disturbance,
and I am sure that they are those cases of a mild
degree ; and that if we are looking for prevention
we will probably have to concentrate on a more
intimate study of those cases of moderate degree
than of those of severe degree, because really, in
taking some of these hospital histories it is
difficult sometimes to get a statement that the
child was ever born. You can't even locate
the birth sometimes; and if you can't locate the
birth it is very hard to estimate its quality.

So the only contribution which I would like
to add is that as workers we may adopt from the
psychological school the importance of birth as
a trauma. There are psychological schools, of
which I am not a member, that have done ex-
cellent work in trying tö show that the kernel of
truth in the neuroses and a big element in the
psychoses may be traced back symbolically to
the trauma of birth; and so it seems to me we
might accomplish something by considering
every birth as a trauma. Practically it is.
It is normal for the mother to have a child,

but it is rather hard to think that it is normal
for the child to be delivered. And so I feel that
if we all consider birth as a trauma, and at
birth examine the child to see the degree of
the injury, we would recognize earlier and more

readily mild and moderate defects as well as
the gross ones such as we have heard so much
about today.

Chairman Garland: Dr. Chadwell and Dr.
Eustis both being unable to be here, I will call
on Dr. Eli Friedman.

Dr. Eli Friedman: This subject of intra-
cranial hemorrhage has been taken up so well
both from the obstetrical point of view, and

that of the neurologist and surgeon, that it
leaves very little to add, and certainly nothing
to retract.

I feel that the point that Dr. Irving brought
out, that the obstetrician is too often unjustly
blamed for cases of hemorrhage is quite true. I
think the term "brutal obstetrics" as it is used
by pediatricians and neurologists is very often
unjust.

The fact that we see more cerebral hemorrhage
now is not because the obstetricians are more
careless, but because we make better clinical ob-
servations of the cases, and because we make bet-
ter anatomical study of them later in order to
verify the diagnosis.

The fact is that practically all children do
receive a certain amount of trauma at birth, and
more so in the case of the first born, as Dr.
Munro has shown in his paper. This is so com-
mon, according to various observations, that we
may coin the term "physiological trauma" in
most primiparous births. That is, most of them
will have a certain amount of contusion or con-
cussion of the brain during the course of
delivery, and the symptoms disappear very
readily, leaving no after-effects.

The question comes up, where does physiology
stop and pathology begin? This is what the
neurologist and the pediatrician have to decide
as to what constitutes real pathology, and what
should be classed as plain physiological trauma.
Of course, the diagnosis in these cases is rather
difficult, because the symptoms will vary with
the site of the lesion and with the amount of the
hemorrhage.

Cases of diffuse hemorrhage, where there is a
large amount of intracranial pressure from a

large, massive hemorrhage, will be very evident
indeed. You have the cyanosis, the bulging
fontanel, the difficulty in respiration, the flac-
cidity, and all the other signs that have been
pointed out. But there are a large number of
cases where the hemorrhage is not so extensive
and the diagnosis is not so clear. These cases
we have to watch very carefully.

Dr. Irving pointed out that asphyxia is a
cause of intracranial hemorrhage. I believe that
it is a pre-disposing cause, but not the real
cause. Experiments that have been done on new-
born mammals, with rigid skulls and no
fontanels, practically never showed any in-
tracranial hemorrhage, which to my mind proves
pretty conclusively that the skull serves as the
main protection to the brain. Where the head is
the largest part of the baby and stands most of
the pressure, we have to rely upon the skull for
the protection of the baby's brain; and just as
long as the newborn baby will have sutures and
open fontanels we must expect a certain amount
of trauma, and signs of intracranial hemorrhage
under the best obstetrical technique.
I was very much pleased at Dr. Munro's tone

of conservatism. He does not recommend un-

necessary handling of the traumatized child
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who is really in a state of surgical shock, and I
feel that is very good treatment. I do not believe
that a child who has been traumatized at birth
can stand additional trauma from lumbar
puncture, unless there is a definite indication that
it is going to be benefited. I think that keep-
ing him quiet, forcing fluids and watching
to see how the hemorrhage develops is the
proper procedure.

The injection, however, of whole blood into
the baby suspected of having a hemorrhage is I
think a wise procedure. It does not disturb the
baby too much and it can be done very readily
by taking some blood from the father. It helps
the coagulation time of the blood, and if there
is any tendency to ooze, it helps to prevent
further hemorrhage. After all, our main prob-
lem is prophylaxis, because once the hemorrhage
occurs and the brain tissue is injured we cannot
expect too much improvement.

In the symptomatology Dr. Munro has
omitted to mention the fact that the children
who have intracranial hemorrhage sometimes
show edema of the discs, which is evidence of
increased intracranial pressure.

The pictures that have been presented by Dr.
Byers are certainly most interesting. They
show us how extensive a hemorrhage can be.
They also show how generalized the trauma to
the nervous system is and that the injury does
not localize in one particular spot. You have
children with injury to the spinal cord; chil-
dren with just plain feeble-mindedness, showing
injury to the frontal region; and children with
marked spasticity. These pictures, more than
anything else, demonstrate how the injury to the
central nervous system is rather diffuse than
localized, and how difficult it is to make a diag-
nosis when a baby is so young.

When a child shows some symptoms of cere-

bral hemorrhage at first, and then these symptoms
disappear, we are inclined to feel that every-
thing will be all right and often give the parents
a good prognosis. As the child gets older, how-
ever, and reaches the age of two or three years
we notice in a certain number of cases evidence
of brain injury with retardation of mental and
physical development and then realize that the
parents have been given a false prognosis.
I believe, therefore, in cases of cerebral hem-

orrhage we must be careful about giving too
good a prognosis until the child has grown up
and has not shown any signs of injury to the
central nervous system.

On the question of the treatment of the late
effects of cerebral hemorrhage, muscle training
and the work that has been done at the Chil-
dren's Hospital is of course very excellent. You
do accomplish a good deal in training these
children and helping them to improve but there
is one point that Dr. Byers has not mentioned,
and that is the question of surgical treatment
later on in the disease.

I have in mind two cases who came under my
observation, one a child two and a half years
old, and one, three years old, who showed definite
signs of spasticity, frequent convulsions, re-
tarded mental development, very great restless-
ness, and irritability. I referred them to an out-
standing surgeon who absolutely refused to do
anything surgically for these children. Another
surgeon, a little bit more radical, operated on
both of these children, and in both cases found
cystic degeneration of the brain in the region of
the fissure of Bolando. With the cysts removed
they have shown marked improvement. The con-
vulsions stopped and the spasticity became less
marked. They are both doing much better now

with the aid of surgery than they would have
done without it.

I may therefore suggest that in addition to
the muscle training and other procedures we do
at the present, we might consider, in certain
selected cases, surgical intervention later.

Chairman Garland: In throwing these
papers open for general discussion let me ask
each discusser to give his name and address
clearly so that the stenographer can hear them ;
and also let me remind you that discussion is
limited to two minutes.

At this point Dr. Byers showed a picture of
the spinal column.

Dr. Munro : There is one point I would like
to speak of that was brought up by Dr. Fried-
man in discussion, and that is the question of
the changes in the eyegrounds in these acute
traumatic cases.

In the adult cranial injury cases, for example,
statements have been made that one can ob-
serve soon after the injury that the retinal
veins are swollen and engorged, and that the
nasal side of the disc is very hazy.

It has been my experience that it is impossible
for the ordinary individual, particularly the
ordinary individual under forty, who has not
lost his power of accommodation, to pick up
haziness of the nasal margin of the disc ; nor is
it possible for anybody to recognize the differ-
ence between an engorged and a non-engorged
vein, unless there is added to it tortuosity and
changes in its relation with the arteries.

I do not believe that either in these newborn
babies, or in adults, eyeground changes are

recognizable in these acute traumatic cases ; and
I think if one is waiting to make his diagnosis
until he finds positive eyeground signs, valuable
time will be lost.

Chairman Garland then closed the discus-
sions on the Symposium on "Intracranial
Hemorrhage of the Newborn," and expressed
the feeling that the Section is very much in-
debted to these gentlemen for their excellent
papers.
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Before we adjourn Dr. Charles McKhann
would like to say a few words.

Dr. Charles McKhann: The State Depart-
ment of Public Health offers to the physicians
of the state a diagnostic service for meningo-
coccus meningitis similar to that now offered for
poliomyelitis. Physicians desiring this service
may call Massachusetts State Department of
Public Health, Haymarket 4600, or Dr. Eley,
Aspinwall 5930. The service is established at
this time because of the definite increase in the
incidence of meningoeoccus meningitis in the
state and throughout the whole country. While

no epidemic is expected, the increase is sufficient
to cause more consideration of this disease and
to warrant a careful watch for cases of it.

The following officers were elected to serve
for the ensuing year in the Section of Pediatrics :

Chairman—Dr. Fred H. Allen, Holyoke.
Secretary—Dr. Joseph Garland, Boston.

Chairman Garland: Is there any further
business? If not, we will declare the meeting
adjourned.

The meeting adjourned at four o'clock.
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