
will prove a valuable prophylactic measure against
undue prolongation of a slight hemorrhage from a small
vessel in the presence of reduced coagulability of the
fetal blood.

An answer to the question asked in the title of this
paper: Can intracranial birth injuries be prevented?
might briefly be formulated as follows : The physio¬
logic traumatization of the brain and meninges in labor
can be reduced to its possible minimum by absolute non¬
intervention during labor that is progressing normally,
excepting in this respect an episiotomy and truly peri-
neal forceps applied to a maximally compressed head.
If in the interest of either the mother or the child inter¬
vention is considered necessary, haste almost invariably
will increase the danger to the child. Serious harm
will be obviated if the seemingly asphyxiated child is
always considered as probably having been intracranially
traumatized.

3720 Washington Avenue.

MECHANISM OF LABOR FROM THE
NEUROLOGIC POINT OF

VIEW
BRONSON CROTHERS, M.D.

BOSTON

Those of us who do not conduct labor see many chil-
dren whose disabilities seem to be related to birth
injury. In the nature of things, it is often hard to
establish facts. One difficulty is a very real one and
can be related to a varying sense of time in various
groups of physicians. To the obstetrician nine calendar
months is a long time to wait for a few hours of
labor, which is terminated successfully when the babybreathes. Those of us who deal with children regardthis period as the beginning of a series of increasinglycomplicated problems stretching over years. Many of
our ideas are the fruit of more or less academic
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Fig. 1.—The "vital" area
which controls respiration.
The ^arrow points to the
area within which injuryis fatal.

reflection rather than of direct
experience.

A difference in point of view
between obstetrician and pedi-
atrician is perhaps inevitable.
As a pediatrician, I believe that
it is the duty of the obstetrician
to consider whether it is not
worth while to add to the ordi-
nary conception of the mecha¬
nism of labor a description of
the effect of the imposed forces
on the central nervous system
of the fetus and the membranes
surrounding it. I believe that
it is quite feasible to formulate
a description of the effects of
force on the central nervous
system. Much of the evidence
is indirect, and some of the

steps in the argument are based on surmise rather than
on observation ; but the hypothesis seems to me worth
setting up for inspection and attack.

First, it is quite clear and easily demonstrable that
the various parts of the central nervous system are very
different in character, in function and in development

Read before the Section on Obstetrics, Gynecology and Abdominal
Surgery at the Seventy-Ninth Annual Session of the American Medical
Association, Minneapolis, June 13, 1928.

at the end of pregnancy. It is equally clear that the
cavity in which the brain and cord lie is subdivided so
that excessive pressure, hemorrhage, and similar factors
may injure one or more or all portions of the enclosed
nervous system.

The anatomic and physiologic differences between
various parts of the central nervous system are obvious
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Fig. 2.—The durai septums.

enough. The vital respiratory and vasomotor apparatus
lies in the medulla and the upper cord. These portions
of the nervous system are fully developed at birth, and
are the only parts that are needed at once.

The cerebral hemispheres are developmentally imma¬
ture and are certainly not needed during or immediately
after birth and there is, as far as I know, no good evi¬
dence that they are useful or active for some little time.
The spinal cord, below the phrenic nuclei, can of course
be destroyed without any immediate danger to life.

The question of whether a baby is living or dead at
birth depends, then, on the integrity of a small block of
tissue lying between the tentorium and the third or
fourth thoracic vertebra and protected from direct
injury by the relatively substantial muscles of the neck
and by the relatively rigid base of the skull.

The arrangement of the walls and septums of the
craniovertebral cavity is beautifully adapted to protect
this vital area. The fetal skull is usually described as
a collection of plates joined by sutures. When it is
examined more critically, it is possible to draw a sharp
distinction between the thin plates of the vertex and the
far more massive and rigid bones of the base. To all
intents and purposes the base, even at birth, is rigid, and
the molding, such an important part of the mechanism
of labor, occurs almost entirely above the base.

The durai septums are extremely important struc¬
tures. Their relationship to the rigid base and the
nonrigid vertex seems well worth emphasizing. The
tentorium arises along the edges of the base and is to
that extent fixed, but its fibers converge to join the falx,
which acts as a ridge pole to support the roof of the
subtentorial space. The falx, except at its extreme
anterior part, arises from the flexible vault and sweeps
back to its insertion into the tentorium. In general, it
is demonstrable that distortion of the vertex does not
greatly affect the rigidity of the tentorium.

The spinal part of the nervous system is enclosed in
a flexible tube, which can be altered in length by com¬

pression or by extension. The dura is firmly anchored
about the foramen above and to the sacrum below.

The consideration of the nervous system in its rela¬
tion to its covering reveals several facts of interest. The
cerebral hemispheres, which do not take any part in the
initiation of independent life and are developmentally
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immature, are exposed to pressure and distortion as the
head is molded and forced downward. The medulla is
protected effectively from abrupt compression by the
arrangement of the durai septums, which prevents sud¬
den propagation of pressure to the subtentorial chamber.
The vital region of the upper cord is protected by the
very obvious fact that in normal vertex labors no exten¬
sion or distortion of the spinal column is possible. Thus
it is reasonable to assume that in the orderly course of
normal labor the cerebral hemispheres will be subjected
to fairly complete anoxemia as the head is molded. It
is also fair to assume that the cortical cells, which when
fully developed are the most easily injured, can at this
stage of development stand a degree and a duration of
pressure that would not be tolerated later. On the other
hand, in dry labors or in cases of undue delay, any
degree of cortical injury may occur. Schwartz gives
the name of suction bleeding to this condition. Obvi¬
ously the anoxemia and the intracerebral hemorrhages
that he has found in so many cases justify grave anxiety
and vigorous intervention when undue delay occurs.
Clinical cases after prolonged labor show all sorts of
effects, but a clean-cut connection between labor and
disability must be lacking since cortical function is so
difficult to judge in the new-born.

I believe that as long as the tentorium and falx are
intact the medulla is unlikely to be exposed to injury.
It is now generally recognized that abrupt or very severe
pressure is likely to rupture this essential barrier to
immediate and complete propagation of pressure. If
rupture occurs, a sudden release of force drives the
medulla into the foramen magna. Impaction may kill
the fetus at once or render it unable to initiate respira¬
tion. In addition, of course, vascular injury is likely.
Since most of the venous channels are surrounded by
the folds that form the durai septums, profuse hemor¬
rhage may occur. The vein of Galen is peculiarly
exposed to danger. The clinical effect of interruption
of the circulation from the interior of the cerebral
hemispheres may well be impairment of the function of
the basal ganglions. The following is a case in point :

J. O., now an intelligent boy of 6 years, was a first baby,
delivered by a difficult forceps operation. Scars, which he still
bears, confirm the mother's story that the blades of the forceps
were applied to the forehead and occiput. He now has a facial
palsy on the right and extreme double athetoses. The logical
interpretation of the neurologic signs suggests a lesion in the
pons and basal ganglions ; the method of delivery suggests
undue cranial stress with a breakdown of the tentorium with
basal hemorrhage, presumably involving the vein of Galen.

Subtentorial hemorrhage of any severity will probably
kill the child by medullary involvement. As far as the
brain is concerned, therefore, the danger of long delay
is primarily to the cortex. The danger of forceful mea¬
sures is largely to the durai septums, with a breakdown
precipitating hemorrhage, on the one hand, and medul¬
lary impaction on the other.

When the injuries of the brachial plexus and the
spinal cord are considered, a relatively simple situation
exists. In unassisted labor, traction on one part of the
baby against a part still engaged in the birth canal is
impossible. Stress on plexus or cord is impossible. On
the other hand, as soon as traction is exerted, a new
and completely unphysiologic force is brought into play.
If it is proper to make one criticism of obstetric teach¬
ing, I should like to protest against the lack of emphasis
on the essentially unphysiologic nature of traction and
against the failure to call attention to the easily demon¬
strable fact that the least elastic, most fragile and most
important structures exposed to this new force are the

spinal cord, the nerves issuing from it, and the mem¬
branes surrounding it. In addition to direct injury to
the cord itself, or to the brachial plexus, the combination
of traction and suprapubic pressure favors rupture of
the tentorium.

Typical brachial palsies occur in large numbers. Sixty
new cases a year turn up with amazing regularity in one
clinic at the Children's Hospital. No one has success¬

fully denied that these cases represent the breakdown of
tissue before traction. To the theorist it seems unlikelythat all of them are necessary, since they usually occur
after the head is delivered.

The cord itself can be injured by evulsion of the
plexus, by divulsion in the relatively unsupported tho¬
racic region, or by stretching. The death rate in such
injuries must be tremendous ; yet enough survive to
supply five or six new cases a year in our clinic.

The clinical cases of presumed birth injury which can
be shown form a large group. I see more children of
this sort than of any other group with organic neuro¬

logic conditions, except infantile paralysis in epidemic
years.

The work of Schwartz, Beneke, Holland, Ehrenfest
and many others forms a solid background. To me the
whole problem seems urgent and attackable. As far as
I can see, one essential need is an active and sustained
interest on the part of obstetricians in the mechanical
factors of delivery, and a clear understanding of the
predictable stress on the nervous system.
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BEHAVIOR DIFFICULTIES IN CHILDREN
ASSOCIATED WITH THE RESULTS

OF BIRTH TRAUMA

PAUL L. SCHROEDER, M.D.
CHICAGO

The great variety and number of problems in children
coming to the behavior clinic gives much stimulus to the
search for underlying causes. A great deal of work
has been done on the effect of pathologic pregnancy
and labor on the new-born child. However, these
investigations have been chiefly concerned with the
physical condition of the child. Brief reference to
intelligence occurred early in the literature. The classic
work of Little will stand forever as a monument to
his memory. In like manner the contributions of
Freud, Osler, McNutt, Sir William Gowers, Brissaud
and many others will be remembered. More recentlythe work of Ford, Crothers and Collier is of especial
value in clarifying divergent ideas regarding the influ-
ence of obstetric injuries and the pathologic processes
involved.

Ford 1 states in his recent publication that "the great
mass of infantile palsies can no longer be lightly
attributed to faulty obstetrical procedure." He refers
briefly to the influence of birth trauma on mental defect
but passes over its relation to personality deviation.
Groves Smith

-

in a recent article reported fifty cases
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