
knowledge. How many are in a position to fulfil this
trust, and what percentage make a sufficiently accurate
determination in every case of defective color sense to
be able by concerted action to reply in time to the many
unanswered problems in this field ?

ABSTRACT OF DISCUSSION
Dr. J. Ellis Jennings, St. Louis : Tests used to detect

color-blind employees must be practical. A circular sent out,
Dec. 29, 1925, by the American Railway Association says :
"A test for the detection of color defects should be one which
can be carried out as rapidly as possible with absolute
.iency. Of two or more equally efficient tests, the one that

takes the least time should be selected. The tests for color
perception shall be made by the Holmgren worsteds or any
standard modification thereof, and also by one of the several
lanterns designed for this purpose." The Jennings self-
recording test seems best able to meet these specifications :

rapidity, efficiency, standardization and self-recording. As
many color-blind men judge color by luminosity, the plates
of Stilling and especially those of Ishihara are valuable tests.
The St. Louis and San Francisco lines use the self-recording
test, and the employees are examined every three years. The
last examination showed twenty-six color blind out of 5,446
men. Most of these color-blind men began their railroad
career by passing the Thomson stick. A phase of the subject
calling for consideration has to do with the automobile.
Cities and towns are rapidly installing red and green traffic
signals at busy street intersections in an effort to prevent
collisions. As four persons are color blind per hundred, then
there must be 1,600,990 color-blind drivers who might mistake
red and green traffic signals. Then there is the driver
with very defective vision, or with diplopia, and sees two
automobiles where there is only one. This section should
advocate a license for every driver with tests for hearing,
vision and color perception.
Dr. R. H. T. Mann, Texarkana, Ark. : This section might

take some steps to see that every man in the railway service
is examined and the automobile drivers as well.
Dr. Archibald E. Chace, Texarkana, Ark. : Dr. Jennings

spoke of the report of the American Railway Surgeons Asso¬
ciation, and although I do not agree with all that was said
in that report, I was one of the committee that drew it up.
But bear in mind that the report says a lantern must be used,
with the Jennings test or any other test—the lantern must be
used to be safe. The length of time taken in examining for
color defects should be sufficient to be safe, and if we are to
do that we must use the lantern test. In practically all
European countries it has been found that 50 per cent of
cases of color blindness were not detected by the usual
simultaneous comparison tests alone.

Function of the Aorta.—The elasticity of the aortic wall is
its main function in health. The organ is a conserver of power
no less than of blood, and by its elastic recoil upon the con¬
tained mass it completes the systemic work begun by systole
and accomplishes the transference to the heart muscle of
oxygen and food. As the lesser vessels branch from the main
trunk and become a network of finer and still finer twigs, the
clastic tissue is replaced by muscle-fibers that sustain the
hydraulic load at the desired pressure. There is thus no hard-
and-fast line to be drawn between the two functions, clastic
and muscular, in respect of their effect upon the diastolic
blood supply to the heart; inadequacy of either will provoke
changes in both systolic and diastolic pressure. Nor is it
possible in the human subject to prove the effects upon the
coronary How of the loss of elastic aortic recoil due to

ilitic aortitis, or of severe atheroma, or of the more diffuse
forms of arteriosclerosis. It is hardly likely that the effect
in either case is entirely negligible. Arguing upon first prin¬
ciples it would seem that the aortic rigidity would impair
and thai the peripheral arteriosclerosis, by raising the diastolic
tension, might actually increase the cardiac circulation and,
therefore, efficiency.—Bourne, Geoffrey: Lancet, Sept. 4, 1926.

MENINGEAL HEMORRHAGE IN THE
NEW-BORN

LE\l=O'\N VELASCO BLANCO, M.D.
AND

HUMBERTO PAPERINI, M.D.
BUENOS AIRES, ARGENTINA

In the clinic of Professor Z\l=a'\rateof Buenos Aires,
we have given particular attention to the study of men-
ingeal hemorrhage in the new-born. Dr. Maldonado
Moreno1 has investigated the causes, effects and
mechanism of these ruptures and their consequences :
meningeal hemorrhages. But he has not been able to
contribute facts of any importance as regards the symp-
toms, diagnosis and treatment of this hemorrhage, ashe has not had the opportunity of observing cases of
lengthy survival.
In the last four years, we have had the opportunity

of following thirteen cases in which the survival was
longer than twenty-four hours, and in six the recovery
has been definite without sequelae. To these cases must
be added nineteen still-born children or those in which
death had occurred before twenty-four hours. In such
cases the clinical diagnosis could not be made, and we
have only the facts of the necropsy.
Our observations total forty-two cases, in 31 per cent

of which survival was longer and in 14 per cent of
which the cure was complete. These statistics alone
demonstrate the importance of the clinical subject in
which we desire to cooperate with this article as a com¬

plement of the work of Dr. Maldonado Moreno.1
SYMPTOMS

It is customary to subdivide intracranial hemorrhagesin the new-born for symptomatic study into epidural or
extradural hemorrhage, when it takes place between thebones of the skull and the dura mater: subdural when
occurring between the dura and the arachnoids ; sub-arachnoidal when they occur between the arachnoids
and the pia mater ; intracerebral when appearing in the
brain proper, and finally intraventricular when appear¬
ing in the ventricular cavity itself.
The most important in the new-born are the subdural,

as they are both more frequent and more to be feared ;
they are also known as intermeningeal. In their causa¬
tion intervene not only the obstetric operation (forceps,version, etc.) but also any pressure on the head in
traversing the pelvis, when there exists a disproportionbetween the respective diameters. But as meningeal
hemorrhage has been observed in spontaneous and easybirths and even in the fetus extracted in the cesarean
operation, we must admit that there are hemorrhagessubject to other causes, such as tetanic contraction of
the uterus or abnormal fragility of the brain capillaries,due to infection or toxic diseases, such as syphilis.
The subarachnoidal hemorrhages, which are the ones

of greatest interest for us, may be supratentorial or
infratentorial, the first produced by lesions of the falx
cerebri and the sinus which surrounds it, as also the
rupture of the superior fibers of the tentorium cerebelli ;
they are often unilateral and of the most benign prog¬nosis. They are, however, not the most frequent, as
may be seen from the postmortem study of our cases.
The infratentorial, produced by lesions of the ten¬

torium cerebelli affecting the sinus transversus or the
Read before the Section on Diseases of Children at the Seventy\x=req-\Seventh Annual Session of the American Medical Association, Dallas,Texas, April, 1926.

1. Maldonado Moreno: Spontaneous and Traumatic Ruptures of the
Dura Mater in the New-Born, thesis, 1914.
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veins which follow its free side or which tear its inferior
fibers, are the most dangerous, because the flow of
blood traumatizes the cerebellum, the medulla oblongata
and the spinal cord, vital points of the nervous system,
and rapidly causes death by asphyxia. Thus, these
infants die shortly after birth, and the diagnosis maybe suspected but can only be determined by necropsy.
This does not always occur, and when the blood flow is
not very great or takes place gradually, it allows of a
greater or lesser prolongation of life and even a com¬
plete cure, with or without sequelae.In the cases that we have observed at necropsy, the
rupture of the tentorium cerebelli was practically always
seen, and even when the lesion might be superior, lum¬bar puncture allowed the extraction of hemorrhagic
liquid, which proves that the mixed cases of supra-
tentorial and infratentorial hemorrhage are frequent.
There are two periods in the symptomatology of these

little patients : that of excitement as a result of the
increase of internal pressure, and that of paralysis or
paresis when the nervous centers have been injured and
are subject to exhaustion. The new-born, at first rest¬
less, soon becomes apathetic and sleepy ; the coloring of
the skin is white (asphyxia pallida) or blue (asphyxia
livida).
Professor Hutinel gives an important place to

asphyxia in the diagnosis of meningeal hemorrhage,
an opinion that is endorsed by Ritter von Reuss, who,
in discussing the causes of asphyxia in the new-born,
maintains that this is due in many cases to cerebral
lesions, among which meningeal hemorrhage occupiesthe first place. Effect being taken for cause, asphyxiais blamed for many cases of stillbirth which really cor¬respond to meningeal hemorrhage. Finkelstein gives as
a differential diagnosis of asphyxia due to meningeal
hemorrhage dysphagia or the impossibility of swallow¬
ing (cases 2 and 12), symptoms which permit of itsdifferentiation from asphyxia due to other causes.

Ylppö maintains that in the meningeal hemorrhage a
contraction, rapid as lightning, in the extremities is
produced by percussing the sternum or any other part
of the body.
The increase of intracranial pressure in meningeal

hemorrhage, as in hydrocephalus, produces a bulging of
the fontanel that is easily felt. This symptom has
been very characteristic in case 10. It is frequentlyabsent when the hemorrhage is small or infratentorial.
The irritation of the brain structure by hemorrhage

produces convulsions, hemorrhage being the most fre¬
quent cause of convulsions in the new-born. These
sometimes affect the type of jacksonian epilepsy, com¬
mencing in one member or group of muscles, and later
becoming general. The importance of this symptom for
the localization of the hematoma and its surgical
treatment can be readily understood. These localized
convulsions are more frequently observed in the muscles
dependent on the facial nerve and in the upper limbs.
Nevertheless, localization of the hematoma is not always
possible, as the compression or edema may produce
local phenomena in the opposite side of the brain.
Nystagmus, convulsions of the ocular muscles, and
trembling are symptoms that may appear. In the thir¬
teen cases observed, we have noted convulsions in three.
When the hemorrhage is situated far away from the

motor centers, as is noted by Dr. Maldonado Moreno,
convulsions, the same as in parlaysis, are not symptoms
frequently observed.
The pain that causes the complaint of the child is

attributed by Ritter von Reuss to the rupture of the
dura mater, which is a sensitive membrane.

This symptom, continual complaint, is observed with
great frequency (in eight of the thirteen cases men¬

tioned). It is possible that the explanation mentioned
above is correct, but the fact is, we have observed the
same sign in infants with other diseases, such as pneu¬
monia. In any case, we must insist on the symptom,
which is of great practical utility, and following the
results of our own experience we can establish the fol¬
lowing rule : Any new-born child that complains is sub¬
ject to a grave illness and very frequently a meningeal
hemorrhage.
The cortex lesions, produced by the hemorrhage,

explain the tendency toward stupor and coma, which
may be observed in many of these patients. Ritter von
Reuss says, "These troubles in the sphere of conscience
prove that the new-born is not a subcortical entity but
on the contrary reveals a certain development of the
higher or psychic centers."
When the hemorrhage oppresses the spinal cord,

opisthotonos, spasms and muscular rigidity with the
signs of Kernig and Brudzinsky and the erection of
the penis are observed (cases 7 and 12).
The lesions produced in the respiratory system, apart

from producing the phenomena of asphyxia which we
have studied, and irregular respiration (deep with long
pauses), produce a very important pulmonary symptom,
atelectasis, to the extent, as Kundrat maintains, that the
appearance of atelectasis in the new-born of a robust
constitution is almost characteristic of a meningeal
hemorrhage.
Among the symptoms that we must mention as the

results of lesions of the nucleus vagus are a slow pulse
at first and tachycardia later when the nucleus is
exhausted. The irritation of the vasomotor centers
produces· a notable increase of the blood pressure with
tense pulse, and pallor and dermographism.
Capillary hemorrhages are easily produced, par¬

ticularly in the conjunctiva. In two of our patients,
this symptom appeared, and we gave it a certain value
for diagnosis.
The symptom icterus, described by Dr. Deluca

(from Professor Zárate's clinic), in the hemorrhage of
the new-born has been observed clearly in cases 2, 4, 5,
7,9. 10 and 12. It appears between the second and
third days. As may be understood, it is not pathogno-
monic of meningeal hemorrhage, but its appearance
facilitates diagnosis when other symptoms are apparent.
Deluca says,
It is a proved fact, fully demonstrated, that fetal hemor¬

rhages during birth are very frequent, having been also
observed that icterus of the new-born, appearance on the
second or third day after birth, appears also in a large
percentage.
I believe, and lumbar puncture or necropsy in such cases

prove me right, that the great majority of cases of icterus
in the new-born are consequences of such hemorrhage pro¬
duced during birth. As it is known that biliary pigment is
the result of transformation of the blood pigment, the hemo¬
globin, and as such pigmentary transformation can take place
in practically any of the tissues in which the blood may have
entered, the necessary consequence of the diffusion of the
pigment before its elimination is the appearance of yellowness.
This icterus of the new-born is therefore a sign of hemor¬

rhage which may make its appearance in different parts of
the body, as I have proved in many necropsies (skull, thorax,
abdomen, etc.).
In support of my thesis I can cite Widal, Abrami, and Brulé,

Langhans, Quincke and Poucet, Sabrazés and Muratet, Bar,
Milian, Froin, Widal and Joltrain, Casteigne and Weill, Guillain
and Laroche, Follet and Ghevrel, and Guillain and Triocier,
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all of whom without distinction arrive at the conclusion that
the body after a hemorrhage produces autohemagglutinins and
autohemolysins, with destruction and transformation of the
free blood cells, the presence of which has been chemically
established.
Furthermore, the majority of births which produce such

hemorrhage are accompanied by circumstances (surgical inter¬
vention, asphyxia and congenital syphilis) which merely
facilitate the appearance of such autoagglutinins.
My first case goes back to June, 1918. At the date, I can

cite about 100 cases in which icterus and hemorrhage have
gone hand in hand.

Together with the symptoms described, the obstetric
history of the patient is undoubtedly an excellent guide
for the diagnosis; the injuries that the infant has
experienced at birth, especially surgical, are often suffi¬
cient to place the practitioner in the right way, even
though asphyxia is the only clinical symptom demon¬
strable. This happened in our first case, in which the
delay in labor of fifty hours and the injuries suffered
through the application of forceps, made meningeal
hemorrhage presumable, even though no other symp¬
toms than asphyxia and coma were observed. Necropsy
confirmed the diagnosis. (The gravity of the case pre¬
vented the possibility of lumbar puncture.)
We have purposely placed, lumbar puncture last as a

means of diagnosis in meningeal hemorrhage, as this
small operation is the one that ordinarily confirms the
existence of such hemorrhage.
Hutinel2 maintains that if lumbar puncture were

resorted to in the new-born delivered in a state of
asphyxia even of short duration, the number of cases
of meningeal hemorrhage diagnosed would be consider¬
able. His assertion has been completely proved by us,
even in cases in which diagnosis was difficult and the
hemorrhage would have passed unnoticed had it not
been for the puncture, because of the absence of trauma
and the small number of symptoms.
If, as we shall see later, lumbar puncture is a means

of treatment in meningeal hemorrhage, its importance
in the diagnosis and treatment of this illness is evident.
Unfortunately, it is not always possible with the simple
operation to obtain spinal fluid; furthermore, this may
be clear even in cases of hemorrhage. This happens
when the hemorrhage is supratentorial, as we know that
hemorrhage, even subarachnoidal, may become localized.
In the cases that have come under our observation, with
the exception of one, we have withdrawn a bloody, or at
least a xanthochromic, fluid.
The existence of cases of meningeal hemorrhage,

sometimes considerable and absolutely asymptomatic,
force the practitioner to resort to lumbar puncture in all
new-born infants that have suffered injuries at birth or
in which an abnormal fragility of the capillaries is to
be suspected, as a result of infection or intoxication.
Our house physician, Dr. Esquivel, mentions a case

in which the infant, delivered by the application of
forceps, did not offer during four days any symptoms
whatever. On the fourth day, death suddenly super¬
vened, and necropsy revealed an enormous rupture in
the tentorium cerebelli.
As these cases diagnosed and treated in time are

curable, it is necessary that all new-born infants subject
to the foregoing causes (and this will be the principal
conclusion of this paper), as an invariable rule, be sub¬
jected to lumbar puncture, and the application of this
law must be as constant as that of Crede in the
prophylaxis of gonorrheal conjunctivitis.

2. Hutinel: Diseases of Infants.

PROGNOSIS

Mönckeberg3 says, with reference to meningeal
hemorrhage, "The possibility of a complete cure is
doubtful. There are some who consider this possible.
In regard to myself, I have proved this. But unfor¬
tunately, this result is exceptional."
Ritter von Reuss makes the same grave prognosis,

especially as regards infratentorial hemorrhage, in
which he says that life is, as a rule, not prolonged more
than from twenty-four to forty-eight hours. In the
supratentorial, he considers that a cure is more possible,
with or without sequels. This cure is either spontaneous
or the result of treatment. In general, according to
this authority, the prognosis of meningeal hemorrhage
is grave, especially when symptoms develop within the
first twenty-four hours.
Naturally, the prognosis varies, with the localization

and the intensity of the hemorrhage, so much so that,
when it is unimportant or is localized in dumb zones of
the brain, it may easily pass undiscovered without this
implying that it may not have consequences.
In our cases it calls our attention to the fact that a

cure should have been effected in 50 per cent of the
children in which survival has allowed diagnosis and
corresponding treatment. May not these statistics
prove a basis for the modification of the grave prog¬
nosis attributed up to the present to meningeal hemor¬
rhage, in our opinion due perhaps to the want of an
early diagnosis and the want of an appropriate and
intensive treatment? We shall see whether the future
will confirm this opinion. In any case, we place it
before the obstetric and pediatrie practitioners for its
study and confirmation.
Let us now see what consequences may be produced

by meningeal hemorrhage and its possible appearance.
It is admitted that the sequelae that meningeal hemor¬
rhage may produce affect the psychic sphere of idiocy,
imbecility and mental debility ; furthermore, it may pro¬
duce motor troubles—spastic diplegia (Little's disease),
hemiplegia and epilepsy. It is admitted also that
internal hydrocephalus may have its origin in meningeal
hemorrhage; its mechanism would be through the occlu¬sion of the communication ducts, which would impedethe passage of the spinal fluid together with the altera¬
tions produced in the walls of the ventricles.
The destructive lesions which hemorrhage produces

in the cortex are the origin of many sequelae, the symp¬
toms varying as to whether the motor or the psychic
centers are affected. The lesions determined by
necropsy are meningo-encephalitis, sclerosis, cysts and
porencephalitis.
Cases 2, 3, 9, 10, 11 and 12 have an evolution of more

than one year. In none of these cases have we noticed
any sequelae, although we subjected the patients to a
methodical and careful observation.
Perhaps the energetic treatment to which they were

subjected has prevented the appearance of such sequelae,
especially in cases 2 and 10, in which hemorrhage was
considerable and in which the patients did not appear
to be able to survive their lesions many hours. This,
therefore, is another problem that we leave for discus¬
sion. The late appearance of sequelae cannot be
excluded absolutely.

DIFFERENTIAL DIAGNOSIS
The differential diagnosis must be resorted to in acute

hydrocephalus, with meningitis, meningo-encephalitis,
with encephalitis, concussion of the brain and intra-

3. M\l=o"\nckeberg: Obstetric Traumatism in the New-Born.
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cerebral hemorrhage, all of which may provoke
analogous symptoms.
Lumbar puncture, with the appearance of a uni¬

formly hemorrhagic, or at least a xanthochromic fluid
without germs, allows of this differential diagnosis in
the majority of cases. The cases of small meningeal
hemorrhage or cysts are an exception. When it is the
puncture itself that produces the hemorrhage, the fluid
is not uniformly hemorrhagic. If centrifugalized, it
becomes quite limpid, which does not take place with
meningeal hemorrhage, as it remains yellowish (xantho¬
chromic). On examination, the centrifugalized fluid
shows in meningeal hemorrhage the red blood cells
altered or crystals of hematic pigment.

TREATMENT

Prophylaxis must be decided on by the obstetrician.
Dr. Maldonado Moreno has investigated the point
thoroughly.
Treatment may be surgical or medical. The first

limits itself to cases in which the hemorrhage is local¬
ized to cerebral zones accessible to diagnosis, due to
focal symptoms which appear. Naturally, we exclude
from this study the extradural hematomas ; these are

tributary to surgical treatment and are ordinarily the
result of fracture of the bones of the skull.
In the subdural supra-arachnoidal hemorrhage, the

clot may be localized and will allow surgical treatment ;
this may also be the case in subarachnoidal supra-
tentorial hemorrhage.
The surgical treatments employed are many—from

the simple incision of the cranial sutures and the evacu¬
ation of the clot (Simon's operation) to trephining and
craniotomy, with incision of the dura and evacuation of
the clot (Cushing's operation). Even in the cases in
which surgical treatment is possible, it is advisable not to
operate before the fourth day, first, in order to avoid
a useless operation in cases that tend toward a spon¬
taneous cure ; secondly, in order not to disqualify the
operation in those very grave cases in which, with or

without an operation, the patient must invariably die.
If on the fourth day there is no sign of improvement
and the localization of the hematoma is possible, it is
time to consider the possibility of an operation which,
even in the hands of experienced surgeons, gives a mor¬
tality of 50 per cent and does not always prevent the
appearance of sequelae.
Should operation be considered when the lesion is

localized in the tentorium cerebelli, as has happened in
all our cases, in which necropsy was done and is there¬
fore inaccessible to the surgeon? The answer is not
difficult : medical treatment suffices ; when properly
applied, it gives good results. In this treatment we
must diminish the cranial pressure and employ hemos-
tasis ; the latter is indicated especially when meningeal
hemorrhage appears in combination with other hemor¬
rhage, as in our cases.
Lumbar puncture already necessary for diagnostic

purposes fulfils the first and second object, as it allows
of hemostatic medication in the focus itself of the
hemorrhage by means of intraspinal injections of
serum. Puncture must be repeated several times in the
course of the day until improvement occurs. We have
never observed any inconvenience resulting from this
minor operation.
The most active hemostatic medication appears to us

to be normal horse serum. The dose is from 10 to
30 cc, by intraspinal injection, after evacuating an

equal or greater quantity of cerebrospinal fluid. When
other hemorrhages are associated, such as that of the

suprarenal capsules or when lumbar puncture is not
possible, the serum may be injected intramuscularly or
subcutaneously. The injection must be repeated two or
three times in the twenty-four hours.
With the hemostatic action of normal horse serum

(in the absence of antidiphtheritic serum), we have
combined gelatin solution, 10 per cent, in doses of from
10 to 20 cc. by subcutaneous injection, also repeated
twice in twenty-four hours. According to Mall, the
gelatin increases the amount of fibrinogen, and its
employment in hemorrhages in the new-born has dimin¬
ished mortality by 40 per cent.
Other details of treatment include nourishment by

pumped breast milk, and by means of the spoon or
gavage, if swallowing is not possible ; the use of the incu¬
bator to resist hypothermia or of baths against hyper-
thermia, symptoms which can appear in meningeal
hemorrhage in the absence of all infection and which
sometimes reach considerable heights of fever. (case
12). Convulsions are treated by chloral and bromides,
symptomatically.

REPORT OF CASES
Case 1.—This infant entered the incubator, Sept. 23, 1921.

The mother, a multipara, appeared at the clinic after fifty
hours of labor. The symptoms of suffering in both the mother
and the infant made it necessary to apply the forceps, which
turned out to be very difficult. The infant was born weighing
.3,275 Gm. and apparently dead. The usual steps to restore
life were taken, but it was possible only to induce inspiration,
without getting the infant to cry aloud. The condition of the
child was extremely grave when we examined it, a few hours
before death supervened ; it was pale, with long periods of
apnea interrupted at intervals by loud inspirations. The
fontanel was depressed; it was difficult to hear the cardiac
sounds.
In view of the grave state of the patient, we dared not

submit to lumbar puncture, but it was possible from the
antecedents to diagnose a rupture of the tentorium cerebelli,
the most frequent of obstetric injuries, excluding the rupture
of the tentorium cerebri due to the want of bulging of the
fontanel. Necropsy confirmed our diagnosis. A large rupture
of the tentorium cerebelli was apparent on the left side and
another of smaller proportions on the right side, with abundant
meningeal hemorrhage. In other organs only lesions due to
asphyxia were discovered.
Case 2.—Aug. 2, 1923, the mother, a primipara, without

previous miscarriages, appeared at the clinic with albuminuria
and eclampsia ; the presentation was cephalic. An oblique
application of forceps was made. The child was born in a
state of asphyxia, an injury in the region of the right ear
produced by the forceps being apparent, with slight hematoma
and paralysis of the facial nerve of the same side; the cranium
was deformed and the fontanel depressed. The infant
complained continually.
Auscultation of the lungs showed râles on both sides ;

respiration was irregular, with periods of apnea; the pulse
was 110, and the temperature, 3S.S C. (95.9 F.). The child
could not suck, and swallowed with difficulty. It was uncon¬
scious, with exaggerated reflexes. August 5, hypothermia con¬
tinued; a conjunctival hemorrhage appeared on the right side.
It was possible to get the infant to take 20 Gm. of breast

milk, artificially obtained, every two hours, but this small
quantity was usually vomited. Icterus in a pronounced state
made its appearance. The periods of apnea continued and
auscultation revealed the fact that there was a want of ingress
of air on both sides ; râles were apparent in the inspirations.
The weight decreased from 3,300 to 2,900 Gm., when lumbar
puncture was resorted to, which liberated a sanguineous liquid.
Analysis revealed deformed red blood cells.
August 11, the weight had diminished to 2,300 Gm. ; the

taking of nourishment continued to be difficult. In the subse¬
quent days of August, the state of nourishment improved
somewhat; the weight increased to 2,500 Gm., and the infant
commenced to suck.
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September 3, the patient cried loudly. The weight increased
to 2,650 Gm. ; the right facial nerve continued paralyzed ; the
temperature became normal.
October 3, the state of the infant was satisfactory; the

weight was 3,300 Gm. The child could now suck at its
mother's breast, and as the facial paralysis had disappeared,
the patient was discharged.
In this case, the diagnosis of meningeal hemorrhage is

evident in view of the injuries sustained, by the symptoms
and by the result of the lumbar puncture. The gravity of
the case was such that we were certain of prompt dissolution,
which, however, was not confirmed, a fact which demonstrates
that even in these cases a cure may be expected and that it
is necessary to be prudent in diagnosis.
Case 3.—In May, 1923, a primipara was delivered at term

of an infant, with the application of forceps necessitated by
prolonged labor due to uterine inertia. The fetus seemed to
suffer. May 8, the child complained continually. There were

facial paralysis and a hematoma of the left side. There was

nothing abnormal observable in the thorax and in the abdo¬
men. Lumbar puncture liberated 3 or 4 cc. of spinal fluid
of a sanguineous color. Analysis showed deformed red blood
cells without germs. Intraspinal treatment was resorted to
with horse serum. May 9, the child slept and sucked nor¬

mally ; it no longer complained. The treatment with serum

was continued. The child was observed for several days and,
its state being good, it was dismissed.
Case 4.—July 15, 1923, a mother, who had had a miscarriage

previously, was admitted in the eighth month of pregnancy.
The presentation was pelvic, with Moriseau's maneuver.

July 16, the child was hypothermie; the skin was icteroid.
Certain râles were noticeable in both lungs. The liver and
spleen were large. The child died twenty-nine hours after
birth. Necropsy showed double rupture of the tentorium
cerebelli and abundant meningeal hemorrhage. Large coagu¬
lations covered the convolutions of the brain. Pneumonia alba
was present in the right lung. The liver and spleen were

increased in size.
Case 5.—Aug. 27, 1923, we saw a mother who had formerly

been pregnant with twins during eight months. One of the
fetuses was still-born and the other died shortly afterward.
The present infant was delivered at term and the birth natural.
The child was examined the next day, August 28, the nurse

informing us that the baby had complained all night. A
hematoma was apparent in the right parietal region. Lumbar
puncture allowed the escape of a small quantity of sanguineous
fluid.
August 29, the temperature was 38 C. (100.4 F.), and

respiration 58 per minute. Jaundice was apparent. The child
died after three days. Necropsy showed a meningeal hemor¬
rhage due to the rupture of the tentorium cerebelli.
Case 6.—In November, 1923, we saw a primiparous mother

who had had one miscarriage previously. The present delivery
was at term. Delivery was accomplished with the application
of forceps. The ehild had convulsions, nystagmus, opisthoto¬
nos and was unconscious. Lumbar puncture yielded 6 cc.

of spinal fluid tinged with blood.
November 28, the temperature was 40.3 C. (104.5 F.) ;

respiration, 96. The opisthotonos continued, with rigidity of
the lower extremities. Splenomegalia was present.
November 29, the temperature was 41 C. (105.8 F.). The

child groaned continually. There were convulsions of the
lower extremities. The opisthotonos had disappeared. The
liver was enlarged and it was possible to feel both kidneys.
Lumbar puncture yielded 5 cc. of hemorrhagic spinal fluid.
November 30, the temperature was 38.5 C. (101.3 F.) ;

respiration, 62, and pulse, 150. Medium râles were noticeable
in both lungs. Dysphagia was present, and both the spleen
and the kidneys could still be felt.
The child died after six days. Necropsy showed a double

rupture of the tentorium cerebelli, with meningeal hemorrhage
and hemorrhage of the suprarenal capsule.
Case 7.—From a primiparous mother after a normal preg¬

nancy an infant was delivered with the application of forceps.
The temperature of the anus was 37.4 C. (99.3 F.) ; the pulse,
105, and respiration, 70. The child groaned constantly. Aus¬
cultation of the lungs showed râles. The child died thirty-nine
hours after birth.

Necropsy revealed a double rupture of the tentorium cere¬
belli with meningeal hemorrhage; the lungs were atelectatic;
there was a suprarenal hematoma of the right side.
Case 8.—A baby was delivered, April 15, 1924, with the

application of forceps. The mother had had a previous mis¬
carriage of five months. This pregnancy was normal. The
child had jaundice und hypertrichosis. There were ecchymotic
stains on the face, the left side and on the illeocecal spine.
The child was groaning and refused the breast. The tem¬
perature was 37.4 C. (99.3 F.) ; respiration, 40, and pulse, 135.
Enlargement of the spleen was noticed.
April 16, the temperature was 38.6 C. (101.5 F.). The

patient exhibited the same symptoms as the day before.
Lumbar puncture yielded sanguineous fluid.
April 17, the temperature was 36.4 C. (97.5 F.). The heart

sounds were very feeble. The child groaned constantly ;
convulsions made their appearance. The patient died after
five days. Necropsy disclosed jaundice, with a diffused hema¬
toma of the scalp. There was a rupture of the right side of
the tentorium cerebelli.
Case 9.—A primipara, after a normal pregnancy, was deliv¬

ered, with lateral episiotomy and the application of forceps.
When we saw the infant, the temperature was 37 C. (98.6 F.).
It groaned, slept little, and awakened at the least sound.
There were bulging of the fontanel and obstetric facial paraly¬
sis of the left side. Lumbar puncture yielded 6 or 7 cc. of
a sanguineous liquid.
June 25, the temperature was 26.7 C. (80 F.) ; the child

rested and slept well. It neither cried nor groaned.
June 28, the infant passed the day well. The following

days, the general state of the patient was good and he was
dismissed, June 14, completely cured.
Case 10.—Feb. 26, 1924, at 1 p. m., an infant was delivered,

with the application of forceps, after a labor lasting five hours.
The mother was a primipara and had had no miscarriages.
The pregnancy lasted eight months. From the beginning,
symptoms of suffering had been noticeable in the fetus.
Windings of the cord were observed. The child was pale,
with apnea ; it hardly cried, notwithstanding the steps taken
for this purpose. It remained in this state ten hours, at the
end of which convulsions appeared. We examined the patient
at 10 p. m. ; besides the convulsions, our attention was drawn
to the somnolence, pallor and groaning. Besides these symp¬
toms, we observed a hematoma in the occipitoparietal region
on the right side; conjunctival eccymosis; bulged fon¬
tanel ; dyspnea, and the heart sounds well pronounced. Both
kidneys could be felt. The anal temperature was 36 C.
(96.8 F.). Lumbar puncture having been resorted to, a san¬

guineous fluid, almost like pure blood, was obtained ; 10 cc.
of normal horse serum was injected. Enemas of chloral and
baths were prescribed.
February 28, jaundice made its appearance. The other symp¬

toms continued without change. The temperature was 38.6 C.
(101.5 F.). A second lumbar puncture was made, a liquid
uniformly tinged with blood being withdrawn. An equal
quantity of serum was injected intraspinally and 10 cc. sub-
cutaneausly. The same day, 20 cc. of gelatinous serum was
injected, and the child was ordered to be fed with pumped
breast milk. It swallowed with difficulty and vomited.
February 29, a slight improvement was observed. The child

commenced to cry and swallowed easily. The vomiting had
disappeared. The temperature was 38.5 C. (101.3 F.). The
convulsions had disappeared. Lumbar puncture was again
resorted to, with the same result as on previous days. The
same therapeutics were resorted to inclusive of the gelatinous
serum. The child's feeding continued with pumped breast
milk. The temperature was 38 C. (100.4 F.).
March I, the temperature was 37.4 C. The general state

of the patient continued to improve; the pallor of the skin
had changed to a pinkish yellow. The fontanel was depressed.
The child ate well and did not vomit. Injections of gelatinous
serum were continued subcutaneously.
The Wassermann spinal fluid reaction gave a negative result.

Tin's and the negative history eliminated syphilis. On the
following days, the improvement continued. The child could
now nurse. A hematoma of the external sternocleidomastoid
muscle made its appearance.
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April 1, one month and four days after birth, the condition
was satisfactory, the hemorrhage having left no sequelae. The
kidneys could no longer be felt. The weight had increased
from 2,700 Gm. to 3,200 Gm. The child cried loudly, and
suction was normal. We saw the patient for the last time
at 7 months, and the cure was complete without any sequelae.
Case 11.—The mother had had eight pregnancies. Five

deliveries were spontaneous; two were with the application
of forceps and there was one miscarriage. The present preg¬
nancy was normal and on time, Nov. 9, 1924, with transverse
presentation. There was internal version followed by extrac¬
tion with grave obstetric injuries. The child was born asphyx¬
iated. We examined the infant the next day. The nurse
advised us that convulsions had supervened during the night.
The child was cyanotic. Temperature by rectum was 36 C.
(96.8 F.). Opisthotonos, bulging of the fontanel and dyspha-
gia were present. The reflexes were exaggerated. The pulse
was 150. Both kidneys could be felt. Lumbar puncture
yielded 5 cc. of rosy liquid. Analysis showed that there were
destroyed red blood cells in it. Five cubic centimeters of
normal horse serum was given by intraspinal injection, and
20 cc. of gelatinous serum subcutaneously.
November 21, the child commenced to swallow his milk.

Icterus supervened. The same intraspinal and subcutaneous
treatment was continued.
November 22, there were opisthotonos and rigidity of the

members. The Kernig and Brudzinski signs were positive.
The same treatment as on previous days was resorted to.
November 24, the child continued well and took its food ;

the rigidity appeared only during periods of excitement. The
weight increased from 3,400 to 3,800 Gm. On the following
days recovery became definite and without sequelae.
Case 12.—Though the pregnancy and birth were normal,

the infant, when delivered, Nov. 29, 1924, was too large,
62 cm. instead of 52 cm. long, and weighing 5 Kg. ; the
circumference of the skull was 37.5 cm.
December 1, the child showed icterus ; it groaned ; there

were brachial paralysis and a hematoma in the occipital region.
Both kidneys could be felt. The temperature was 38 C.
(100.4 F.). Suspecting a meningeal hemorrhage, we resorted
to lumbar puncture. Ten cubic centimeters of xanthochromic
liquid was liberated, with deformed red blood cells. Ten
cubic centimeters of serum was applied intraspinally and 10
subcutaneously.
December 3, the temperature was 39.5 C. (103.1 F). Icterus

was present, as were the same symptoms as the day before.
The same treatment was applied.
December 4, the temperature was 39.5 C. (103.1 F.). The

same treatment as before was given.
December 6, the temperature was normal. The icterus

tended to disappear. Lumbar puncture was not done, and we
limited ourselves to the application of the serum subcutane¬
ously. On the following days, the child was under observation
and was later discharged completely cured.

CONCLUSIONS
1. Even in the most desperate cases of meningeal

hemorrhage, a cure is possible in a greater percentage
than has been believed up to the present, provided an

early diagnosis is made, followed by energetic treatment.
2. One must consider in the diagnosis, besides the

obstetric history, the following clinical symptoms :
asphyxia, accompanied by dysphagia, bulging of the
fontanel, convulsions, continuous moaning, stupor or
coma, opisthotonos, spasm and icterus.
3. As these symptoms are not pathognomonic and

may be absent, lumbar puncture is necessary for the
diagnosis ; and as this little operation is an indispensable
means of treatment of this grave disease of the new¬

born, we considered ourselves authorized to formulate
the following law, which must be considered by all
practitioners conscientious in their duty, as is the case
in the prophylaxis of gonorrheal conjunctivitis :
All new-born infants that may have experienced an

obstetric injury or in whose history an infectious or

toxic process shall have been observed, capable of pro¬ducing vascular fragility, must be subjected to lumbar
puncture immediately after birth, and if this punctureshows the existence of meningeal hemorrhage the childshould be put under the corresponding treatment.
4. In the majority of cases of meningeal hemorrhagethe treatment is exclusvely medical and consists in the

decompressive effect of lumbar puncture and the
hemostatic action of normal horse serum, by intraspinal
injection. The gelatinous serum by subcutaneous injec¬tion must also be employed.
Rodriguez Peia 546.

SHORTENING THE QUARANTINE PERIOD
FOR DIPHTHERIA CONVALESCENTS

AND CARRIERS
SANFORD WITHERS, M.D.
JOHN R. RANSON, M.D.

AND

ETHEL D. HUMPHRYS, M.D.
Acting Manager of Health and Charity, City and County of Denver

DENVER

Diphtheria is still one of the most vexing and annoy-ing problems the health officer must contend with,
largely because of the diphtheria carrier. A certain
percentage of carriers remain positive, harboring diph-theria bacilli for a lengthy period in spite of, or some-
times because of, all measures known to science
employed singly or collectively to clear them up.
Different cities have various rulings arbitrarily

decided on as to when patients suffering with an acute
attack of diphtheria shall be called carriers. These
vary from twelve days to several weeks. It is cus-
tomary at this time to make the quarantine a little less
difficult, allowing the adults to come and go from the
house, provided they do not handle foods or contact
children and the patient is properly isolated.
Aside from the economic loss and problem, the life

of the conscientious health officer is made miserable
and the physician in charge of the case is at his wits'
end as to what to do next to attempt to rid his patient
of diphtheria bacilli. Hitherto in the treatment of
carriers we have had recourse to two methods, anti¬
septics and tonsillectomies. At the isolation hospital
we have turned hopefully from one throat and nose

application to another—hot irrigations of salt and soda
solutions, fullers' earth, silver nitrate, mild silver pro¬
tein, mercurochrome-220 soluble, gentian violet, sulpho-nated bitumen, N. F. ; the psychologic effect on the
patient is a big factor in stimulating our diligence.
The antiseptic used does not seem to figure particularly,
as long as it is sufficiently mild and nonirritating.
Strong, irritating solutions only improve the culture
medium for the bacilli and lengthen the period the
patient remains positive.
Tonsillectomy has been the method of choice and

the one capable of a good percentage of cures, but it is
not always possible to get the consent of the parent,
especially when one cannot guarantee that the patient
will be cured. It may be contraindicated for other
reasons, and many times the site of infection is not in
the tonsil but in the nasal and postnasal region.
The roentgen ray offers a third avenue of escape and

from the work by other roentgenologists, as well as the
series of fifty-four under discussion, promises to be

Read before the Section on Radiology at the Seventy-Seventh Annual
Session of the American Medical Association, Dallas, Texas, April, 1926.
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