
one side to the other; the incision is placed as deeply as is
possible without entering the uterine cavity (Fig. 4). The
strip of fascia is then carried through the incision in the
fundus and sutured to the point on the lower fasciai flap
where it was originally divided (Fig. 5).

The divided fascia is then reunited by interrupted chromic
catgut sutures (Fig. 5).

Fig. 5.—Divided fascia reunited with interrupted sutures of chromic
gut; inset, tongue of fascia being drawn through incision in fundus.'

The skin is closed in the usual manner.
Some variation in placing the incision in the uterine wall

will be necessary according to the degree of mobility present.
When there is great relaxation, it can be carried down the

anterior wall and emerge as low as the uterovesical fold of

Fig. 6.— , ordinary incision through fundus; b, incision where relax¬
ation is extreme.

peritoneum (Fig. 6 6). In two cases we dissected the bladder
loose from the anterior wall and brought the fasciai flap out
through the cervical portion, transplanting the bladder by
tacking sutures to the anterior fold of the broad ligament.

A little experience will enable one to estimate with con¬

siderable accuracy the location of the incision which will
afford the necessary degree of support.

Kress Building.

INTRACRANIAL BIRTH TRAUMA OF
THE NEW-BORN

FROM THE STANDPOINT OF THE OBSTETRICIAN

HUGO EHRENFEST, M.D.
ST. LOUIS

Within the last decade an extraordinary amount of
information concerning intracranial birth lesions has
been offered in the medical literature of Europe and of
this country. In the light of this newer knowledge,
prevailing conceptions in regard to the causation of
these injuries, their diagnosis, and their immediate, and
especially remote, effects on the infant are in urgent
need of thorough revision. In a large monograph deal-
ing with the birth injuries of the new-born child, to
be published in the near future by D. Appleton and
Company, I shall have ample opportunity to discuss
thoroughly also the subject of traumatic intracranial
lesions. I feel confident that in this volume I shall
be able to justify fully many of the statements which
here are made seemingly in a rather apodictic manner.
However, the allotted fifteen minutes offer no chance
for quoting references or arguing mooted points, if
one endeavors to present, within this limited time, an

adequate answer to the one question, most important to
us as obstetricians : To what extent can the obstetri¬
cian prevent such intracranial birth lesions?

The terms intracranial birth lesions and intracranial
birth hemorrhages rather generally are employed
promiscuously. For merely clinical purposes this may
be justifiable, because the clinical importance of these
lesions is almost limited to the hemorrhages. But this
lack of discrimination in using the terms obscures much
that is significant and essential for the correct under¬
standing of the causation of these lesions. Only since
Beneke's special method of opening the skull of the
new-born at necropsy (published in 1910) has been
more generally adopted, has the important problem of
the tentorial lacerations, which are not necessarily asso¬
ciated with hemorrhage, been adequately appreciated.
A study of all the larger statistics on the incidence of
intracranial birth lesions establishes the noteworthy fact
that with every succeeding year, figures, based on a

large amount of necropsy material of new-born infants,
show an ever increasing percentage of such findings.
During the last few years they range as high as from
30 to 40 per cent, of postmortem examinations of all
infants, that were either stillborn or that died within
the first few days of life. It has become evident that
such traumatic tentorium tears may represent only acci¬
dental findings in no way related to the actual cause
of death. Experimental studies have furnished addi¬
tional information especially concerning the mechanical
causes of dura lesions.

ETIOLOGY
The problem of the etiology of the most important

of intracranial birth traumatisms, which are the dura
lesions, can be presented briefly, thus : These injuries,
practically without exceptions, primarily are due to defi¬
nite mechanical causes. The dura mater is stretched,
and with it the large blood sinuses and particularly
the veins emptying into them, are pulled and eventu¬
ally are ruptured. This stretching to the breaking
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point is either the result of excessive overlapping in
the sutures of adjoining skull bones, or is effected
by the strong compression of the head in one direction,
chiefly the transverse, which leads to a compensating
elongation of the cephalic diameters in the other direc¬
tion, the longitudinal. Excessive overlapping of the
parietal bones endangers the longitudinal sinus and in
particular its contributory veins on one side. Excessive
overlapping in the lambda suture in a similar manner
comprises the transverse sinus and its veins. .The
change in the configuration of the fetal skull by lateral
compression in the process of molding stretches the
falx. Exaggerated tension is most likely to impair its
integrity at its weakest point, that is, where the falx
fibers divide to form the upper blades of the tentorium
on either side. Thus the sinus rectus itself, or large
veins, may be torn.

This conception of the primarily mechanical causa¬
tion of the intracranial birth traumatism satisfactorily
accounts for the high incidence of serious lesions after
breech extractions, and also after forceps extractions,
especially if the forceps have been applied to over¬
come an existing disproportion between head and
pelvis. This mechanical conception emphasizes the
almost specific danger of the sudden compression of
the head. However, this still leaves unexplained the
undeniable fact, evidenced in every new study of the
problem, that in from 20 to 25 per cent, of the cases
examined at necropsy even most extensive destructions
are discovered in infants born spontaneously, after
quick labors, normal in every respect. The literature
contains many records of fatal intracranial hemor¬
rhages after cesarean sections, or in the second born
of twins. An acceptable interpretation also of such
occurrences is now available in the assured fact that
there are definite conditions which clearly predispose
the infant to such traumatic lesions. Most important
among them evidently is prematurity, apparently
responsible for an abnormal fragility of the dura and
of the vessel walls. Syphilis in this connection posi¬
tively plays a rôle only so far as it is responsible for
the premature termination of pregnancy.

We also know that outside such predisposing causes
there are contributory factors involved in the etiology
of intracranial birth lesions, and in particular of birth
hemorrhages. Most momentous among these contribu¬
tory factors undeniably is a hemorrhagic diathesis of
the new-born. It seems obvious that the rupture
even of the smallest vessel, of no significance under
normal conditions, in the presence of delayed blood
clotting will permit the gradual extravasation of
enough blood to cause clinical symptoms to appear
later, often several days after birth, or finally to cause
death. * |

Another contributory factor of no mean importance
has been found in improper manipulations of the new¬
born during resuscitation. To swing the seemingly
asphyxiated baby after the method of Schultze or to
manipulate it with the head hanging down, as is so
often done, cannot fail to prove detrimental in the
presence of an intracranial injury. The charge has
been made, and undeniably with some justification, that
the almost unavoidable lateral compression of the head
during swinging, if unintentionally too brusque, in itself
may become responsible for a tentorial tear. A few
words must be said in this connection concerning the
relation of asphyxia to intracranial hemorrhages. The
commonly expressed opinion that the congested state

of the brain vessels in asphyxiated new-born infants
is the most important direct cause of their rupture,
at least in this form, is untenable. This claim is
chiefly based on the frequent observation at necropsy
of small hemorrhages in serous and mucous membranes,
generally considered pathognomonic for asphyxiation.
Reference has been made to the rôle played by hemor-
rhagic diathesis as a contributory cause, and this newer

knowledge throws a different light on the significance
of these coexisting petechial hemorrhages. The con¬
clusion seems fully justified that in a definite per¬
centage of these cases the intracranial hemorrhage in
the main is only a local expression of the underlying
hemorrhagic diathesis. Very enlightening in this respect
and almost conclusive as scientific proof must be
regarded an observation made in the case of the death
of a second born twin. His blood showed a distinct
delay in clotting time. In the surviving first born
twin the blood clotting time was found to be normal.
Undoubtedly, not a few infants are in an asphyxiated
condition at birth because an intracranial, probably an
infratentorial, hemorrhage is embarassing the respira¬
tory center in the medulla. In them, attempts at
resuscitation necessarily will fail. It is most likely that
the clinical diagnosis of the cause of death will be
asphyxia. Practically none even of the elaborate recent
statistical classifications of the causes of stillbirth and
early deaths tabulate specifically the cases of intra¬
cranial lesions. In view of their high frequency, as
established by routine postmortem examinations, it
seems fair to assume that practically all of them are
included, in that always large figure representing
asphyxiation as the cause of death.

Summarizing the various facts mentioned in the fore¬
going paragraphs I can say in regard to intracranial
birth injuries that (1) they are produced by the
mechanical exaggeration of the physiologic process of
molding, resulting in excessive or sudden compressionof the fetal skull; (2) they are prone to occur in the
course even of a normal labor if prematurity predis¬
poses the infant to traumatic lesions; and (3) they
are necessarily aggravated by a hemorrhagic diathesis
or by inappropriate manipulations during resuscitation.

From this point of view it seems feasible to offer
definite suggestions to the obstetrician, observance of
which will tend to lessen his own responsibility in the
causation of such injuries.

FORCEPS

Any marked disproportion between head and pelvisrenders especially rapid forceps extraction extremely
dangerous to the child. The least possible amount of
compression will be secured if the blades are applied
as closely as possible, corresponding to the transverse
diameters of the head. If the handles of the forceps
are not lying in close approximation, they must be
steadied in their position to avoid their compressionduring extraction. During the progress of the extrac¬
tion the normal sequence of changes of position of the
head in relation to the various planes of the pelviccanal must be strictly followed. The extraction should
be made slowly to permit the gradual molding of the
head. It is definitely established that sudden compres¬
sion of the skull is infinitely more dangerous than longcontinued compression.

BREECH PRESENTATIONS
In breech extractions the aftercoming head must be

kept in extreme flexion and its passage through the
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pelvic canal must be managed exactly in conformity
with the normal mechanism of the second stage. It is
important, near the end of the extraction, to avoid
strong pressure of the squama of the occiput against
the symphysis in the attempt to save the perineum.
The commonly prevailing opinion that haste is required
to preclude unduly prolonged compression of the cord
is in need of modification. In the special technic of
podalic version, as advocated by Potter, his urgent
advice to extract slowly, seems one of the outstanding
features.

PREMATURE LABOR

The evident vulnerability of the premature infant
makes it necessary to avoid any severe or abrupt com¬

pression of the skull. In these cases, pituitary extract,
forcing even a small head through an incompletely
dilated cervix or through a rigid vulvar ring, may prove
disastrous to the child. Large doses of pituitary extract
endanger the child even in birth at term, especially
when employed to overcome mechanical difficulties.

PROTECTION OF PERINEUM

It seems plausible that extreme efforts to protect
the perineum against rupture may play a rôle in the
causation of intracranial lesions, and especially of ten-
torial tears. Most harmful in this respect proves the
attempt to push the head through the vulvar ring
between uterine contractions by strong pressure made
against the forehead of the child either over the per¬
ineum or with a finger introduced into the rectum.
This maneuver pushes the occiput forcibly against the
subpubic arch. Injurious probably also is an asym¬
metrical pressure against the perineum, if exerted more
strongly over one parietal bone than over the other,
thus straining the falx in an oblique direction. Pas¬
sage of the head through the vulvar ring is best retarded
by pressure with the palm of the hand over the entire
exposed surface of the fetal head. Any one familiar
with the etiology of traumatic intracranial lesions will
resort most readily to an episiotomy.

RESUSCITATION
All brusque maneuvers must be avoided during the

resuscitation of asphyxiated new-born infants. If the
asphyxiation is not due to an intracranial injury, clear¬
ing of the pharynx, skin stimulation and artificial
respiration, carefully done, in most cases will be suffi¬
cient to establish respiration.

COMMENT

This modern conception of the causation of intra¬
cranial traumatisms during birth, in my belief, places
on the attending obstetrician further obligations. Strict
observance of the various suggestions made in the
preceding paragraphs might materially reduce the
occurrence of such injuries, but it evidently now has
become the obvious duty of the obstetrician also to
recognize their existence at the earliest possible
moment. It is impossible to enter here even into the
briefest discussion of the symptomatology of these
lesions. In the effort to improve their prognosis, which
at the present time is very unsatisfactory, the essential
task for the practitioner consists in familiarizing him¬
self thoroughly with the early symptomatology so that
proper therapy can be instituted without delay. There
are, however, at least two procedures of significant
value which he can immediately apply.

In every case of suspected brain lesion, which in
practice almost means in every new-born infant that

obviously does not behave normally, he should at once
attempt to determine at least roughly whether the
infant's blood appears strikingly slow in clotting. He
will do no harm, but he is likely to do much good,
if he will promptly inject human or horse serum when¬
ever in his opinion there is unusual delay. The second
procedure, less simple, but still almost free of danger
if carefully and skilfully done, consists in a spinal
puncture. The presence of blood in the spinal fluid in
many, though not in all, instances will prove the exis¬
tence of a hemorrhage. Puncture with withdrawal of
blood not only enables the obstetrician to secure com¬

petent counsel promptly, but represents the first step
in a most advantageous and useful therapeutic proce¬
dure in relieving harmful pressure on certain brain
centers.

CONCLUSIONS
The information at present available concerning the

causation of traumatic intracranial birth injuries makes
it incumbent upon every physician attending women
in labor, to accept these principles : During forceps
and breech extractions all excessive and brusque com¬

pression of the head must be avoided. Special caution
must be applied in managing premature labors. All
violent manipulations must be eliminated in the resusci¬
tation of asphyxiated new-born infants. The diagnosis
of an existing intracranial injury should be made at
the earliest moment. Whenever such an injury is
even only suspected, the clotting time of the infant's
blood must be ascertained and a spinal puncture per¬
formed, both as a diagnostic and as an early therapeutic
measure.

Metropolitan Building.

ABSTRACT OF DISCUSSION
Dr. Isaac A. Abt, Chicago : While we all agree that for¬

ceps operations, and the various obstetric devices may con¬

tribute to the occurrence of intracranial hemorrhage, never¬
theless, there are patients who tend to bleed and bleed spon¬
taneously, irrespective of any instrumental interference or any
force. And those are the babies Dr. Ehrenfest spoke of as

having general hemorrhagic diathesis and as tending to bleed
spontaneously. I agree with him. The number of cases is

.large, and they are of the greatest importance. Rodda showed
that many babies are born with a markedly increased coagu¬
lation time; that instead of coagulating in from two to nine
minutes, the coagulation time is increased to thirty minutes,
or even hours ; and these babies tend to bleed not only in the
cranial cavity, but also in the various viscera and organs.
In other words, they are potential bleeders, and even the
slightest trauma may produce hemorrhage in these infants.
Indeed, they may bleed without much of any trauma. So far
as the diagnosis of meningeal hemorrhage is concerned, it is
not always easy. One usually relies on the protuberant fon-
tanel. Nervous symptoms, some paralysis, a baby that is not
hungry, does not nurse, who has some nystagmus, who cries
or jerks in a peculiar manner—all these things tend to corrob¬
orate, or at least to influence our minds toward, the diag¬
nosis of meningeal hemorrhage. But sometimes with these
symptoms more or less present, meningeal hemorrhage may
be doubtful. The baby may be toxic or sick, or it may have
hemorrhage in some other part of the body. I have seen
babies with hemorrhage in the suprarenal who presented all
the symptoms. In another instance, the necropsy disclosed
an infantile form of encephalitis. And in yet another case no
meningeal hemorrhage was found. Lumbar puncture has
some slight therapeutic value. In a tiny baby it is difficult
to perform. Only the most expert can do it. Blood may be
obtained without any reference to its presence in the cranial
cavity. Therefore I am very doubtful about the diagnostic
value, or even the therapeutic value, of such puncture. Some
of the foreign clinics show that from 30 to 40 per cent, of all
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babies that die die from meningeal hemorrhage. As to treat¬
ment: When there is any doubt, blood serum or horse serum
should be given, or one of the hemostatic agents. The hem¬
orrhage is light at first. If you wait, the damage that is
done to the cerebral cortex and cells is in exact proportion
to the amount of hemorrhage that takes place. Consequently,
if there is any sign of meningeal hemorrhage, inject at once,
and often, if necessary. On account of the severity of these
lesions and the tragic lives these poor infants have to live,
operation should be considered. That operation should be, if
possible, a craniotomy. The mortality is high ; nevertheless,
the operation is justifiable.

Dr. Herman Schwarz, New York : Handling the child·
may cause these hemorrhages. We must prevent prematurity
if we want to prevent these hemorrhages. The premature
child has no hemorrhagic diathesis, but the prematurity causes
the bleeding of these children. Perhaps we can recognize
these cases earlier, and be able to do something. Every child
when born should be tested for its hypotonicity. Hemor¬
rhages that occur in the posterior fossae are more likely to
cause tonic spasms. Whether the child takes the breast well
is a very important differential factor in convulsions of the
new-born. If the child takes the breast well I am not so
worried that it might be a hemorrhage in the brain. If the
child does not take the breast well, one should look for symp¬
toms outside as well as in the brain that may cause convul¬
sions. I agree with Dr. Abt in the difficulty of lumbar punc¬
ture. This idea of getting blood and making a diagnosis of
hemorrhage is extremely far-fetched. Although 40 per cent,
of the necropies show intracranial hemorrhage, the diagnosis
is very often made when such a hemorrhage is not present ;
and many of the diagnoses of intracranial hemorrhage and
death would be cleared up if we could perform a necropsy.I do not think that there is a definite hemorrhagic diathesis
in an appreciable number of these cases. These are not neces¬
sarily premature infants that have a hemorrhage of the brain.
What we want to do is to prevent prematurity, and then we
will prevent that type of hemorrhage.

Dr. W. W. Brown, Rochester, N. Y. : It has been stated
that one of the principal causes of this hemorrhage is pre¬
maturity. I believe that to be true, but the cause of prema¬turity is probably going to be found to be the cause of the
hemorrhagic diathesis, so-called, in the baby. In our wards
every baby has the coagulation time taken within from six
to twelve hours after it is born. Every baby that shows a
prolonged coagulation time is given human serum. I do not
believe in laboratory hemostatics or in horse serum. I get 30
or 40 c.c. of blood serum from the mother or any one else,
and 10 c.c. is injected intramuscularly every three or four
hours for four or five doses. Not knowing what the cause
may be, I have also learned to associate prolonged jaundice,
that does not clear up on clearing out the intestinal tract,
with these hemorrhagic conditions.

Dr. Joseph B. De Lee, Chicago : The time has come to
sound a warning against the too active trend in modern
obstetrics. This might sound a little bit antagonistic to
some of my own pronouncements, but they were intended for
the maternity hospital men, who have all the help and facili¬
ties for doing advanced work. There is a striking difference
between the work of the man under circumstances that do
not permit the highest kind of technic, and the work of the
man situated where he can give the patient all the benefits
of his art. Hemorrhages in the new-born are on the increase.
The advent of pituitary extract has been one of the most
unfortunate things for new-born babies. Hardly a week goesby that some doctor does not tell me about a death in his
practice directly due to the use of pituitary extract before
the delivery of the baby. I have even felt that it would not
be undesirable to pass a law forbidding the use of pituitary
extract before the child is born. Another factor which is
causing hemorrhage in the new-born is the use of forceps,
the overcoming of resistance by brute force. Forceps are
used too much—and not enough. Discrimination is wanting.A bizarre practice, recently exploited, is the routine deliveryby version and extraction. It is threatening to have a dan¬
gerous spread, in spite of the published fact that it has a
fetal mortality, in the hands of its exponent, of nearly 8 per

cent. Evidently, such interference in natural labor is perilous
to the child, and it explains the large number of hemor¬
rhagic diatheses which caused the excessive mortality
reported. Rodda did not explain the cause of the hemor¬
rhagic diathesis. We did not always have so many cases
of hemorrhagic diathesis. Among the known causes are pre¬
maturity, syphilis, hemophilia in the mother, influenza and
malaria. Asphyxia and traumatism are two potent causes of
hemorrhage. To prevent death from this hemorrhagic dia¬
thesis in the baby, we must prevent asphyxia and traumatism.
One of the forms of traumatism is a bard resisting perineum,
with a prolonged second stage of labor. Dr. Ehrenfest has
well recommended the use of episiotomy to relieve this. I
think every man ought to be qualified to perform the opera¬
tion of episiotomy well, to save the baby from the effects of
compression of the brain. As to the idea of labor being
abnormal : Everybody considers labor normal. It is a natural
function. It is natural for women to have babies. No one
would say that it is a disease to have babies. But does not
so-called normal labor produce damage? That natural labor
causes injury to both mothers and babies, nobody can deny.
If a normal labor hurts the baby, we say that was a patho¬
genic action of normal labor. If a baby has his head crushed
in the door we say that the crushing was pathogenic, and
the state of the baby's head we say is pathologic. If the
baby's head is crushed against a hard perineum by natural labor
the crushing is pathogenic. Anything pathogenic is patho¬
logic, and labor is pathologic, but that does not mean it is
a disease. It is disease producing. Why do I insist on that
view of labor? To elevate the practice of obstetrics in the
minds of physicians so that the best men will engage in it,
and to elevate the practice of obstetrics in the minds of the
laity, so that when laws are made by our legislators, proper
dignity may be accorded the function of childbearing.

Dr. Gordon G. Copeland, Toronto, Canada : What is your
view as to the relationship between hematoma and intra¬
cranial hemorrhage? Is intracranial hemorrhage due to
changes in the blood that would warrant opening the skull
to relieve possible tension? I have found it practical to give
whole blood from the mother or father in these hemorrhagic
cases in the new-born, injecting it into the intrasagittal space
of the child. I have had some very good results from that
procedure.

Dr. Hugo Ehrenfest, St. Louis : As to spinal puncture, I
am fully aware of its difficulties and possible danger. Never¬
theless, any one who follows the literature cannot fail to be
impressed by the results that have been obtained. I am far
from recommending that procedure for all the men doing
obstetric work. As to the responsibility of the obstetrician
for a correct diagnosis, I had to avoid the problem of diag¬
nosis in this paper; it would by itself make an interesting
paper. I want to point out to you just the one thing. If the
surgeon or pediatrician is called to see the child that has had
several convulsions, that is unconscious or comatose, he is at
a great disadvantage if the man attending the case has not
observed a certain symptomatology that has manifested itself
previously, e. g., a lack of ability of the child to nurse, twitch¬
ing which began in this extremity or that gradually went to
another. A facial paresis, present when the consultant appears,
means a great deal if the attending physician can assure the
surgeon that this facial paralysis was not there when the
child was born, and developed only later. If these early
symptoms are watched carefully by the attending physician,
there is often observed a sequence of symptoms that corre¬
spond almost exactly to the further distribution of extrava-
sated blood from the primary focus. As to the hemorrhagicdiathesis : I am not surprised to see it form the main pointof discussion. Hemorrhage is the essential factor in the
clinical symptomatology; but I tried to point out that thehemorrhage does not give the real clue to the causation of
the injury. The frequency of tentorial tears without anyhemorrhage emphasizes the mechanical factors as the under¬lying primary causes of intracranial birth lesions. The hem¬
orrhagic diathesis, then, represents only a very importantcontributing factor, resulting in a large hematoma, even if
the primary mechanical lesion is only slight. The obstetri¬
cian unfortunately has been persuaded by the neurologist that
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it is the long compression of the head that proves so dan¬
gerous to the child in after life. There cannot be any doubt
that the sudden forcible compression is the more dangerous
factor. There is a relation between cephalohematoma and
intracranial hemorrhages. Small hemorrhages under the
periosteum are found, but they are of no particular signifi¬
cance. They represent accidental necropsy findings, but never
cause the death of the child. I purposely eliminated the
entire subject of perforating injuries from my paper.

BLOOD PRESSURE CHANGES DURING
ABDOMINAL OPERATIONS

ALEXIUS McGLANNAN, M.D.
BALTIMORE

Operation in the early stage of disease, when the
pathologic process is limited to an accessible primaryfocus, is simple for the surgeon and safe for the patient.
As the disease process invades additional areas and
organs, or when the condition involves inaccessible
structures, the operation becomes more difficult and the
safety of the patient correspondingly less secure.

To safeguard the patient through one of these diffi-
cult operations, many procedures have been devised.

TABLE 1.—HEENIA OPERATION

Primary Effect Excision of Sac Closure

Ant'sthetic Cases No No No
Nitrous oxid Rise Fall Change Rise Fall Change Rise Pall ChMtige

and procain 10 10 0 0 14 5 30 7
Ether. 12 34 5 09 3 6 2 4
Proeain. 18 2 4 12 1 7 10 7 2 9

Preliminary treatment may offset a known handicap.
Psychic control will relieve the patient of fear and
anxiety. Special forms of anesthesia and particular
methods of operating will diminish the shock of the
procedure. The recognition of the advent of shock
will enable the surgeon to arrange for its prompt treat-
ment and to modify his procedure so as to limit its
development. The performance of multiple stage oper-
ations has added greatly to the safety of the patient in
carrying out extensive manipulations.

There is a constant relation between falling blood
pressure and the condition of shock. A knowledge of
variations in the blood pressure of the patient during

Chart 1.—Blood pressure changes during operations for hernia: A,
gas started; B, gas stopped; C, sac opened; D, sac closed; E, muscle
suture.

operation will enable the surgeon to decide on the safety
of continuing his manipulations, or the necessity for
limiting them.

Many factors developing in the course of an opera¬
tion contribute to alterations in the blood pressure,
either increasing or diminishing it. Studying the
changes which occur in relatively simple operations, we
obtain knowledge which becomes most valuable when
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we are called on to safeguard a handicapped patient
through a severe operation. Practically all of the
changes in blood pressure noted in our records have
been predicted or actually observed by investigators
studying shock through animal experimentation.
Furthermore, this similarity has allowed us to make
accurate use of the various means for the prevention
and cure of shock which have been the result of these
animal experiments.

Acuti·: Af/\
A. Bù

Chart 2.—Blood pressure changes during operations for acute appendi¬citis: A, peritoneum open;  (Cases 3537, 3543, 4635), manipulation;
(other cases), appendix delivered; C (Cases 3537, 3543, 4635), appen¬dix out; C (other cases), peritoneum closed; D, peritoneum closed.

This paper is based on a study of the blood pressure
records kept during the course of 394 abdominal
operations performed by the members of the Staff of
St. Agnes' Hospital, Baltimore. The systematic record¬
ing of the blood pressure during operation was intro-

TABLE 2.—ACUTE APPENDICITIS

Compensa-
Opening Manipu- tion With

Peritoneum lation Closure Closure

Anesthetic Cases  — «- — "„
—

Öj,-»S a o .S a o .S a o S aNitrous oxid and # íl, f* t* X ü &
proeain. 22 886 11 8358968

Ether. 28 5 14 9 6 10 12 8 10 10 6 6

duced in the clinic several years ago by Dr. J. C.
Bloodgood, and such a record is kept as a routine
procedure in all our operations. The systolic pressure
is measured by means of a spring instrument.

A simple hernia occurring in an otherwise healthy
young adult gives us an opportunity for studying the
effects of surgical operation on the blood pressure with¬
out complicating factors. Forty such cases were
studied (Table 1 and Chart 1).

THE EFFECT OF ANESTHETICS
Nitrous oxid and oxygen with procain infiltration

usually caused a rise of from 10 to 30 points in pres¬
sure. As a rule, this higher pressure continued
throughout the operation. Ether, on the other hand,
seldom caused a rise, and about as often caused a fall
in pressure. In about one half of the ether cases there
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