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INTRCDUCTION
In 1233 the New Englsnd Journal of Hedicine pub-
lighed an editorial stating that, "The disgnosis, prognosis =nd
treatment of cranial injury, after head trauma are in an unsettl-
ed state." The editoriszl further stated that, "The more modern
devices of treatment, such as the use of intravenous hynertonic
solutions, repeated lumbar puncture and even subtemporal decon-—
pressgion of the brain are zll methede not as yvet proved to be
either essential or even valuable in the treztment of this con-
dition." Teaken by itself such a sweeping condemmation of the
present methods of treatment of brain injuries amply justifies
critical examination. In addition it should not be forgotten
that "ecranial injury after head trauma" is no longer 2 problem
regserved for solution by the gpecialist, be he nerologist or
neurosurgeon. Thanke to the sutomobile every practicing phyei-
an ig having these cases deposited daily, as it were, on his very
doorstep and in the main has learned to care for them very effi-
ciently, partly through versonzl experience and partly through
peruegal of the mass of literature that has collected on this sub-
ject in the last fifteen yezre. This experience has taught hin
that lumbar puncture judiciously used may be a 1life saving measure,
that hypertonic solution given intravenously are very often a
prompt and effecient method of meeting =2 serious surgical emergency.
Also that subtemporzl decompression used as a panacea in treating
fractured sgkulls as advocated in the years frowm 1910 to 12820 up to
2g late ag 1933 kills more than it cures. If such treatment by de-

hydration and lumbar puncture is not effective, and if diagnosis
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and prognosis of this condition rests on such a shaky foundaticn,
the physician should be sc informed, however, if this gituation is
non-existant, that fzet should be made apparent alsc for no academic
quegtion is involved. The correct angwer effects the well being and

lives of many hundreds of people, and the most efficient treatment

~should be a matter of common knowledge.
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HISTCRICAL

Burgery is the oldest branch of the hezling art, for in-
juries must have been common events in the 1ife of our remote =ances~
tors. Evidence of ancient skulls showe that trephining was prec-
ticed in prehistoric times.

With the dawn of civiligation came history (4), written
records of events. Such record is the Edwin Smith Papyrus and
Egyptian ledical Treatise of the zeventeenth century before Christ.
This papyrus containsg the most important body of medical knowledge
which has survived to us from ancient Egypt. The treatise is a part
of an ancient book of surgery and external medicine which began its
digeussion with the top of the head and proceded downward in orderly
nrogrescion to the lower members. Forty-eight caseg are described
of which the first ten are head injuries, The vprognosis of thege
cageg ig interesting and was always one of these three; 1. An ail-
ment I will treat. (Favorable) 2. An ailment I will contend with.
(Doubtful) 3. An =ilment I will not treat. (Unfavorable)

The first group (cases one to ten) deal with wounde in the
head of which the first seven are knife or sword wounds, penetrating
to the bone. They vary in character according as the skull itself
egcapes injury or sufferg contusion, 2 gash, or a fracture. In 211
of these cases the surgeon is instructed in the examination, "You
should probe the wound." If he finds only a contusion of the skull
or no injury the verdict is favorable, gash in the skull, doubtful,
a fracture, unfavorable. The examination in one case notes a feeble
pulse and a fever as a symptom. That skull injuries were soumetimesg

healed there can be no doubt since healed skulls have been found,
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Case eight deals with a "fracture of the skull under the
skin." VWhen examination has demonstrated the presence of the frac-
ture, the surgeon is unconditionally charged tc operate, to open at
the point of contusion and to elevate the depression outward. It
may be for the modern surgeon to decide whether this could be done
without trephining. If ftrephining wae involved as would seem pogegi-
tle, we have here, the earliest reference in literature to this
famous operation. Although an operation known to have been nracticed
by peoples in a primitive state of culture, trephining has not vet
been unmistakably identified on surviving ancient Egyptian skulls.
The attitude of the physicisn, as glezned from these recorde, Iz dis-
tinctly that of cooperation with nature.

Hippocrates (B500B.C) in the section of his writings on,
"injuries of the head" recommended trephining in order to "glacken
the tightness of the head." (1) 1In other words, to decomnress in
cases of inflemation and to allow escape of blocd or matter, and to
remove foreign vodies. He believed that in contusions, the internal
structure of the brain is extensively injured, and that irritation
with hypertronhy, are the consequences. He advocated instrumentsl
interference, in order (as statéd above) to give more room to the
brain and relieve from its state of compression. This, no doubt,
was the rationale of hig practice also in simple fractures, not at-
tended with depression. Hig object in perforating the skull was to
remove tension,

Apropos at thie time, should be a few words on the congti-
tutional trestmrent by Hipvocrates, no mention of which wes made in

bis treatise - that of venesection in the treatment of injuries of
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the head, . Now certainly it does not sppear that Hiprnocrates re-
garded bleeding as necessarily forming a vrotion of the systen of
treatwent in injuries of the bones of the head anymore than in those
of other bones. But, although these were hig views, it can be as
little doubted by anyone who is acquainted with his general views of
practice, ﬁhat he bleed whenever abetraction of Dblood was indicated.
We know, for example, that in pains of the back part of the hesad he
cpened the teuwporal vessels and that in all inflamation and fevers
he extracted blood freely. And that Hippocrates enforced the deplet-
ory system of treatment in injuries of the head, when nain and fever
intervened is CQuite obvious from its having been the gystem pursued
in such cages by all subsecduent authorities who lcoked up to him asg
their great guide in practice. Further proof of above ig that Am-
brose Pare!, who wag a great advccate for depletion in treatment of
skull fractures, goes to great pains to show that he has Hippocrates
on his gide in suvnport of this practice,

In 30 B. C. Celsus recommended trephining for extra dural
hematoma. (233)

LaFranchi, of Milan in 12268 A. D., in his Chirurgia Magna
was the first man to describe concussion of the brain and his chapter
on the syﬁptoms of fracture of the skull is accounted a clasgsic. De-
vressed fraémeats and irritation of the dura are his only indications
for trephining.

Paracelsus (1483 to 1541) native of Switzerland, knew of
varalysis and disturbance of gpeech after head injuries.

Wilhelm Fabry of Germeny (1580-1824) in his "Century of

- Surgical Cases", showed that head injuries may cause insanity.
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Hendrick von Roonhuysen (1663) of Amsterdam, treated
woundes of the head without trephining.

Jean Petit, (1674~1750), French Surgeon argued that if
an intracranial effusion cculd be diagnosed, operation should be
done to remove the cause of convulelions,

Percival Pott (1714-1788),(23) of London wrote a lengthy
treatise on head injuries (1760) with case reports. In his treatment

"shlebotomy =and an open belly."

of eranial injuries he recommended,
This appears to be the firet record of using pergation in the treat-
ment of head injuries, one which is popular today, but which wss un-
doubtly not looked upon by Pott as efficacious is dehydration. Pott
was also, apparently the first man to say that symptoms arising in
head injury are not due to fractured skull, but to injury to the
brain. That, of course, was in the pre-antigeptic period, His
method of attack included making mutiple trephines along the line of
fracture. In one case he did twenty-six trenhines.

The following is a list of inferences from a careful study
of all principal authorities who have written on head injuries from
Hippocrategs dowvn to the present time:

1. A1l the serious injuries of the skull may be arranced
conveniently under contusions, simple and depregsed
fractures.

3, Hippocrates recommended skull perforation in cases of
simple frsctures and contusioneg, whenever he thought

thege would be followed by serious Consequences,

2. Hinnocrates operzted in these cases during the firgt

- three days, before onset of serious symptoms. Celsus
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rejected this idea, not operating until onset of
symptoms,

4, The objects which Hippocrates had in view by perfor-
ating the gkull, would asppear to have bveen to slacken
the tightness of the skull and procure evacuation.

5. The object for which Celsus opened the skull would
appear to have been solely to remove irritation.

8. All the ancient suthorities looked upon contusions
=nd simple fractures as being formidable injuries,
which produced brain conjestion with inflsmation.

7. In modern times, at least within the last one hundred
years, the trephine has never veen apnlied in the
above cases; it is done to relieve symptoms not present.

8. lMuch contradiction of the above principles was in evi-
dence by French surgeons during the eighteenth century.

9. Hippocrates did not operate in cases of depressed
fracture,

10. Celsus removed 211 gnicules at once, raised or re-
moved the denressed pieces,

11. Pott trephined. kr. Abernethy cautioned not to inter-
fere until necessary.

12, In 1886 the operation of trenhining was condemned by
most workers in the field.

S0 concludes the historical sketch.
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- PATHOLOGY AND PATHCLOGICAL PHYSIOLOGY

Degpite the safeguards offered by the construction of
the skull the brain suffers all degrees of injury at every age. (13)
Following a blow the brain is set in motion and strikes the sideg of
the gkull., Perhans the cisternse offer a degree of onrotection =t the
bage of the brain but this iv very doubtful. Indeed it is open to
serioug Goubt whether the cisternae are not more harmful than service-
able in cranial injury, for they offer a large svace into which bleédn
ing can occur, and they certainly offer a tremendous risk to 1life
when g cerebrospinal fistula results. Certainly, elsewhere, a great
bulk of the brain is afforded no protection whatever by the fluid,

The brzin is very sensitive to trauma and the white matter
far more so thsn the cortical grey matiter. This fact is in evidence
when operating on the brain, the white natter tolerating far less
trauma. This fact also explains the high vroporation of gevere in-
juries below an intact or nesrly intact surface of the brain.

The end nroducts of trauma to the brain are precigely the
same as those of trauma elsewhere, namely edema, hemorrhage and de-
&tr&ctien of tisesue., And just as following traume elgewhere the re-
lative provoration of edema and blood variesg tremendously. Horeover
all tiesue becoming necrotic through injury acts as a foreign body
and demands more blood and edems in surrounding areas to promote ab-
gorption and revpair,

Thie total new volume of blood and edema obvicusly re-
guires intracranial gpace, and since the volume of the cranial cham-

ber is fixed, compensation is nossible only frow within, i.e,,

through reduction in the amount of the normsl intracranial content
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of blood, cerebrogpinal fluid and tissue fluides. If the injury
is not severe an adecuent adjustment can be made and life pre-
gerved if the quanity of edeme and hemorrhage is too great for
gpace coupénsation, death results from intracranial pressure. The
ultimate cause of death ig anemia of the life-controlling centers
which are located in the medulla., There are many cases in which
degth ig also due to the direct injury of this important part of
the brain and not to generalized increased intracranial nressure,
It is imposgeible to traumatize the brain without produc-
ing transudation of fluid. This effect may be local or diffuse.
The edema may remain without the brain tissue, and if so, the white
matter is always more effected than the cortex because it is less
regigtant. When edema occurg an increased volume of the brain re-
gults. The fluid may also find ite way from the brain tissue thro-
ugh ruptureg in the cortex or meninges znd accumlate in the subduro
spaceé, In severe injuries an enormous duanity of fluid may form in
this otherwise notentisl swace. The fluid is sometimes glightly
tinged with blood, There ig much reason to believe that much of
this fluid may arise from the primary injury of the vegsels on the

surface of the brain.

In 2 study of 1494 cases of head traumas Munro (40) states
that excepting in pure concussicns, ithe primary reaction of the
brain to injury is like that of soft tissues anywhere in the body.
There is a congestion and edema and a rige in the »nressure of the
Cerebral venous circulation. This is accompanied by a concomitant

rise in intracranial pressure. If thisg process is continued for
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long there is anoxeima and tissue damage resulting. Lunro con-
tends that increased intracranisl oressure does not aid in preven-
tion of intrescranizl bleeding.
Injuries of the brain and intracranial hemorrhage are the
two main complications in head injuries, according to Rawlings. (41)

Important are the cortical veins, thin walled, and elastic to =1low

[&]

perticipation in mormal variations of intracranial oressure, Then

t

ruptured, the blood from these veins flowe by gravity to the medu-
allary centers. Hemorrhage has an effect on the flow of spinal
fluid, continues Rawlings. The sgpinal fluid is absorbved at sz con-
stent rate into the venous system. The pressure gf the fluid is
just sbove that of the venous blood; also the gpecific gravity of
spinal epinal fluid is less than that of blood.

The delicate arrangement is upset in head injuries,nsamely
1. There is a loss of absorbable area. 2. The venous engorgement
and rise of venous pressure in the cranium upsets the ratio vetween
secretion and absorption., &. The blood effused into the pila-arach-
noid space impedeg the flow of fluild. There is a resultant demnming
back of the gpinal fluid, a definite and generalized brain ede.s and
tendency to dilatation of ventricular spaces,

Apropos in this place is a word on the physislogy of the
soinal fluid. The source ig in the choroid plexuses of the lateral
and third ventricules. From these cavities circulation tzkes nlace
dovnward to the cisterna, then up over the surface of the midbrain
thence upward through the cleft in the tentorium cerebellil spreading

out over the cerebral hemigphere in the subarachnoid spaces. The
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fiuid is returned to the venous circulation through the arachnoid
villi. The average amount of fluid varies from 120 to 15C cec.

The normael circulation of spinal fluid may be interfered
with by a number of factors causing obstruction to the flow in any

of ite course. A common and potent fzctor in intracranial

pressure is traumatic edema. This always follows injury, Swelling
annears after trzumz and reaches a2 maximum in twenty-four to forty-

eight hours, according to Jackson. (27) Thig swelling subsides

gradually and digappears in frowm three to seven days in faverable

119

o

aseg. During thie time intracranisl tengion 1s raised and paths
f

8

fluid are obstructed. Bwelling is more proncouhced in the vicin-
ity of the areas of contusion. Zdema is like that elsewhere in the

-

body following injury, but the brain being encased in a non-expand-

ing Sura mater under & rigid, bony vault swelling can nroceed only
to a2 linited degree and then oniy by encroachment on ventriculeg and
subarachnoid spaces. Then pressure on the vessels must ocour and
anemia of the brain follows. The sgpinal fluid is formed still and
the dilated ventricules pressing out in 2ll directiong against an
already swollen cortex adds to the nressure of the brain agzinst the
dura. There is now stasis of spinel fluid circulation. Unless this
vicious cycle is broken 2t 2 pcint below the tentorium early encugh
to relieve the medella, death must occur. FNormal sepinal fluid press-

ure is from 7-2 in adultes. In sericus cases it may rise to A0 mm., HG,

Subtemporal decompression doés not

g

give adecuate relief +to the cere-
brum or medella,

In omother article by thig same author (28) he gtates that
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-the most freguent change in the brain found in persons dying from
fracture of the ghull ig traumatic edema. Here the convolutions
are found flattened suggesting »nressure of the brain agsinst the
dura and skull and the disappearence of the subarachnold water-bed.
The cerebrazl vessels are empty and flattened suggesting an anewnia
of the cortex, The peripheral ends of the sulci were closed oblit-
erzting the normal cisterns of cerebral spinal fluid. The fluid in
the memingeé was lessened and the arachneid almost dry when the
dure was first removed,

Cannon, (8) the famous Harvard physiologist, states, "The
gseconlary increase in pressure is due meinly to three factors: de-
orivation of normsl nutrition in injured vparts, nasesge of water
into thesge parte with consequent swelling and and the rigid enclo-
gure of the brain, causing the swelling in one region to effect

markedly near regions." The thromboses, extravasations, and hem-

O

rrhages which accowpany contusion, impair the blood sunply of the
injured region, especislly since the nutrient arteries of the brain
are terminal,

Brain tissue deprived of blood undergoes chemical changes

H
o
i
[~
pde
o
R
ol
3
0
H

eater internal csmotic pressure and the vassage of
water in to the tissueg. Brains placed in normal salt solution in-
cresge contimuously in weight even to 23%. The swelling which the
tissue undergoes mugt cause it to coupress neighboring regions, and
thus further impair the circulation so that new regions are involved,

Thug is formed a vivious cycle. The main force effective in causging

~swelling is probably osmotic prescure, which, in brzin tissue, may
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attain a degree so much greater than blood pressure that the blood
would really be prevented from entering the cranium,
According to some authore the increased intracranial
pressure resulting from an injury is effective in compressing bleed-

ing vessels in the skull. Hunro (40) says this is a pernicious

o

{

teaching and untrue. He gtates it has been proven that cerebrsl ven~

oug and capillary pressures are approximately edquel to intracranisl

cerebrogpinal fluid prescure, and that they rise an

fall with 1%,

-3
o
o
n

d f
high intracraniasl pressure can not cause hemostasis without

cauging anoxemia =znd necrosig of the brain. He says that lowering
intracranial pregsure by lumbar puncture decreaseg venous bleeding

because venous vressure drops with lowered cerebrospinsl fluid

pressure,
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SIGHS AND SYUPTOMS

How can we know frowm clinical observations the exact
gtate of intracranial pressure? The followinz observations gi%e
the desired‘informatien according to Dandy. (13) 1. The gtate of
consciougness. This is the most important observation. We know
if a vatient ie unconscious that he has intracranial pregsure be-
vond the limit of compensation. If the patients conscicusness ig
returning, we know that cerebral pressure is being reduced and the
natient is improving. 2. The pulse and respiration are tzken svery
ten to fifteen minutes and charted in curves., A slow pulge and
slow respiration are indications of intracranial compensation. A
temperature below 101.5 or 102 F. is another valuable indication of
a patients safety. A broken compeneation or an impendinz break in
compensation is chown by vacillations in the pulse rate and the
respiration rate 2lso. One of the wmost important aznd most delicate
indices of intracranial pressure is the temperature. Blood vpressure
records are of little value.

Two other observations are of utmost importance: 1. Resgt~-
leggnege 2. Involuntarv micturition and defecation. Restlescness
means that the patient ig either coming out of coma or going intc it.
Incontinence of urine or feces occuring when the patient is seemingly
congcious meansg a break in cerebral compensation,

Cages of increased intracranial tension show z gradusl fall
in respiratory rate and rising temperature readings. In the early
stages, Fay (18), saye that the pulse rate too will fall rapidly
with respiratory rate. Later the pulse may rapidly riee to 180, and

over, in the final stages of severe concussion. It ig, therefore,
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necessary to regard carefully the respiratory rate as an index of
intracrenial tension. The fall may be gradual to zero, or Cheyne-
Stokes respiration may supervene.

If the cases seen sometime following the injury, the
pulse may have pasged over ite original deprecsed rate to a second
phase with rapid pulse which simulates so closely that seen in
shock. In this stage, however, two thinge will help to differen-
tiate the condition from that of true shock. The respirstion will
be found to be below normal and the temperature rapidly ascending
with the pulse. As is well known in shock, the reverse ig found
and the regpiration that of zir hunger and above the normel rztie;
the temperature well below the normal line and the pulse which is
rapidly rising.

Dilated and fixed pupils in my experience, (Fleaming) (20)
‘are invariable 2z sign denoting a fatel outcome. Dilation of one
pupil, in the majority of cases, is on the gide of maximum damage to
and pnressuré on the brain. The response of the patient to firm pal-
nation about the head will freduently localize the fracture even
though the natient be in deep stupor. Cervical rigidity, socon -after
the accident, suggests injury to the neck or a considerable amount
of blood in the spinal fluid. Increasing weskness, impaired sensa-
tion, changed or pathological reflexes point to the sipght of major
injury to the brain. Ag a rule, neurclogical findings are a far
more reliable indication of localization than visible injury or
roentgen evidence of fracture.

Browder and Hyers (7) have presented a vaper to show that

~the relationship of the systemic vlood nressure, the pulse rate and
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the cerebrospinal fluid pressure following a severe injury ofrthe
head, should not be accepted as the basgis for disgnosis, prognosis,
nor treatment in an individual so injured. They noint out that
Zocher, the German (1901) on the basis of his animal studies, =ub-
divided the vprogressive manifestation of brain compression into
four stages, namely:

1. The gtage of accomodation.

2. The stage of early msnifest sympitous.

&. The stage of advance nmanifest sympiouns.

4. The stage of medullary cocllapse.
These ideals were accepted and spplied undualifiedly in clinical
medicine and esurgery as the basis for disgnosis, prognosis and
treatment. These authors state that Cushing seversl years later
was the first man to bring up seriocus doubts as 1o the ideasg of
Kocher., Eyster (1801) stated that iniracranial pressure of less
than the mean blood pressure (80-110 mm. HE.) has little or no
effect upon blood pressure, pulge rate, or respiration. Trotter
(1327) and Howe (1928) expressed the same thought.

Following thege experimenters, the authors continued,
"The majority of writers and teachers have concurred on the follow-
ing Points:

1. The egsentizl clinically important effect of many intra-
cranial lesions ig the production of increased intracranial pressure.

2. Increasing intracranial pressure produces its general
and vital effects through the medullary centers.

3. The symptoms of increasing intracranisl nressure sre:

- 2. Rise in ©blcod pressure



¢c. Slowing of resgpiratory rate.
¢. Riege in temoerature
e. Headache.
f. Vomiting.
g. Stupocr, coma.

h. Papilledenma.

4. Death results from over stimlstion of medullary

centers under the influence of steadily increasing intracranial

tension."”

HMany neglect, the authors go on to say, the point that
the experimenters have reveatedly emphasized, namely, that the rise
of intracranisl pressure must reach the level of the systemic blood
nregsure before medullary compression symtonms srige.

In many of our experiences, they continue, with traumstic
cases they were surprised to note how frecuently and how compnletely
they were misled by nlacing reliance on the forgcing signs.

After reviewing the different opinions of meny author-

6]

ities on the subject, the authors decide that not all of thege views
can st once be correct since many are opeénly contradictory. They
find the only peoint of agreement isg that it is the intracranhial
pressure which brings the natients into trouble and that, this be-

ing so, it ie the item which merits orognostic snd therapeutic

The conclusion drawn oy these men are that they feel cuite

strongly that the surgeon who regards his trzumatic brain casge

4hrough the orthodox schema, which has taken a2 permanent nlace in
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the literature, will be misled more times than oroperly guided
by it. It is dangerous because it givesg him a2 sense of false =ze-

curity in handling the care. They are unable to suggest any
"Pattern' as a substitute for the one negate. They urge formal
abandomment of the Kocher scheme and suzgest extensive study of

each case as 2 whole on its own merits.
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GENERAL TREATMERT

Each vear about 135,000 injurieg involving head and spine
occur in these United States. The number is increasing year by
yvear because of the increased speed of transportation-and mass vro-
duction in industrieg. For hundreds of years Kedicine and Sargery
have trl?d to develop the standardized treatment for injuries ¢f the
head and have so far been unsuccessfull. 8o much confusion exists
today in regard to proper methods of treating cerebro trauma,
fractures of the skull and intracranial pressure that the physician
is frequently in doubt ss to which course to nersue. Classgifica-
tions, warninge, indications, contra-indications, surgery and symp-
tomatic treatment are advocated on all gides.

It hes been necessary to abandon many of the older fixed
ideas regasrding cerebral trauma. The recent zdvances and wider
unfderctanding involved by neurosurgery have made this possible. The
vast majority of cases that die from head injuries succumb to intra-
cranial pressure or hemorrhage. A few may develop comnlications
such as wmeningitis, pulmonary edema, pyelitis, etec., but the matter
of greastest concern should be the prompt treatuent and contrel of
intracranial pressure and hemorrhage and the early recognization of
the gymptoms that reduire specific means of relief.

Dandy {12) says the first and vparsmount concern with acut
head injury is preservation ofilife, the second preservation of
function. The immediate cause of death ig intracranial pressure,

The effects of injuries azre immediate and late. Extro dural hema-
toma is the only lesion which may be treazted in the acute stage., 1In
211l other cases the cause is ignored and the effect (the pressure)

ig treated. Nature sttempts to combat swelling by removing epinal

-



fluid. The doctor should know when nature cannot compensate fur-
ther by the study of the signs and gymptoms. Conservative treat-
ment ig best. Rest in bed is essentisl for treatment, Seventy per
cent of patients recover in spite of any treatment. If left alone
the remaining thirty ner cent will die. Dandy saye that twenty per
cent can not be saved by any means. The patient chould be gtrictly
left alone until one knows that nature is unavle to cope with the

gituation. There is no nanacea for head injuries,

In a study of 1,494 cases llunro (40) concludeg that the

[3ad

immediste nrognoeis of cerebral injury is good. In hig series of
1,424 casges the mortality was 17%. He goes on to say that the only
choice in treatment has been between the extreme of watchful wait-
ing with rest in bed, =nd of operative interference. This oper-
ative interference was usuzlly in the form of a subtemporal decom-
pregeion. Illore recently, according to the same author, with the use

of hypertonic znd hypotonic solutions intravenously and saturated

solutionsg ner rectum, in association freer use of lumbar drainsge

checked by manometric readings the vpendulum heg gradusally swung away
from these earlier methods. Of course in the rush of enthusiasm
tending the adoption of these new methods there have been many in-
gtances of misspnlication. The failureg he gays should not be
blamed on the method but on there improper use.

Rawlings (41) gives some useful pointe to remember. 1. As
a2 general rule it is wise to avoid an expressicn of oninion as to
the nrobable outcome of any given case until a2 careful clinical iﬁ~
véstigaticn has been carried out. 2. There is =2 good deal of glawmour

about a "fracture of the skull.” We are constantly hearing that
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some person died from it. This is far from the truth. Death ig
nearly always due to laceration of the brain or intracranial hem-
orrhage.
There gseems to be considerable arguement as to whether
morphine should be used or not. Munro (40) says he ig definitely
againet the use of mornhine when there is any indication of in-

creased intracraniasl pressure because it only aids in embarrasing

an already depressed respiratory center. According to Kennedy and
Tortis {33) this drug along with glyceryl trinitrate, hypotonic solu-
tions =2nd the assumption of the horizontal position 2ll cause height-
ened pressure within the skull. This is also true as regards cough-
ing, straining, struggling, and ether and anesthssia. On the other
side of this arguement we find King (34) recommending morphine along
with paraldehyde, phenobarbital, and nembutal for sedation.

i

Such an authority as W. W. Babcock (2) cannot nossibly be

‘!

ignored in connection with our subject, His routine itreatment of

g I'}
;.mh

fractuored gkul

-4

says "record patients condition as to conscioug,

H
h

coma, spasm, O laccidity; noting onupils, oulse, respiration, tem-
perature, and blood pressure. If the systolic pressure is below

80 mm. of HG., the patient should be treated for shock, by rest,
guiet, inclination of head of the bed. Upen wounds are filled with
dichloranine-T, nacked with gsuge, the surrounding skin painted with
iodine, and an occlusive dressing applied making sure that hemorrhage
is arresgted,

| Ko cage admitted to the hospital should be considered

hopelegs until every measure has failed to maintain or prolong life.

Fay (18) says it is astounding to find that cases which would have
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been congidered hopeless five years ago have recovered, while even
cases that anveared to be expiring at the time of admicsion nmay re-
goond sufficiently to permit the satisfactory mansgement of the hem-
orrhage and pregsure and their ultimate recovery.

From the time of admission the patients tewperature, nulse
and respiration are taken every fifteen minutes, blood pressure every
half hour ané upon every pnatient admitted there should be done a
diagnostic lumbar puncture, which affords the opwortunity of deter-
mining with a mercury manometer the exact intrzcranial oressure of
the cerebroepinal fluid and whether or not vloody spinal fluid is

nregent. The entire course of treatment is determined by thesge find

ings and their relation tc one ancther

S8hock is the first consideration above =211 elge and thig

is determined by {a) subnormal temperature (b) diastolic oregsure Le-

et
low €0 =2nd (c¢) pulsge usguslly above 120, "Extremities are cold and wet
Treatment of shock consists of warm, dry clothing, heat applied to

o

the body surfaces, atropin and pituitrin,
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- DEHYDRATICN TREATLENT

In the American Journal of Physiclogy of October 1920,

Foley and Putnzm (21) reported the results of their experimentg on

cate in vwhich they showed that the introduction of hypertonic solu-~
tions inte the gastro-intestinal tract had the effect of reduciag
cerebrospinal fluid nregsure and diminishing the bulk of the brain.
They stated that this route of administration was more convenient,
and by their use the disturbances of circulation and resniration
common with intravenous infusions wasg avoided,

o

hey further proved that saturated solutions of masnesiunm

o}

et

-

sulphate which is not sbsorbed from the gastro-intestinal tract pro-
duced the same resulte as when absorbable salts were used.

To the above men cannot be given the credit of being the

i

iret to show the value of hypertonic salt scluticns by bowel for
reduction of intracranial opressure, Thils honor rightly belonge %o
Weed and ilcKivben in 1218, The above men nmerely confirmed the work
of the two later workers. First clinical eawnlication of these find-
inge were wmade by Haden, Cushing, Foley, and Sachs in 1830C.

Shortly after the introcduction of the above method of de-
hyération it wag adopted by the neurological service ss a means of
reducing intracranial onressure and volume, following the observation
by Temple Fay of Philadelphia that infante showed a warked retrac-
tion of fontanele after its use, because of the dehydration that it
nroduces through out the cerebral system. {17)

In cases of trazumatic injuries tc the brain in which frac-

ture of the skull or concussion ig associated with marked stupor,
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regpiratory and cardiac depression, due te intracranial nressuve
and "medullary edema," dehydration by lagnesium Sulpnhate is followed

by marked relief of these symptons.

Fay says that the odl adage, "If pulse pressure crosses

-1

pulse rate that is the time to decompress,” has been sunlanted by

the more modern method which may be substituted in thie statenment,
"“Wnen the nulse pressure crosses the pulse rate that is the time to
dehydrate.”

The use of iag. Bulphate in proper doses by mouth or rectum
effects a ranid withdrawal of fluid from the body. (18) It is evi-
dent that liag. BSulphate will ve nowerless to produce the desired
result if the patient is nermitted fluids by mouth, vein, or other
wise as the fluid thus given rapidly replaces that claimed by the
Mag. Sulphate. The physician frequently desires to deplete blood
volume by the use of aypertonic sclution reslizing that the circula-
tory systém will turn to tissue fluids to renlenish ite supnly.

This will not only temvorarily pre?ent the further elaboration of
cerebroeninal fluid but sctually withdraw from this reservoir and
materially reduce intracranial oressure. In order to perfect this
process there should be no available added fluid, =so that the cir-
ulatory system must turn to the interstitiasl compartwent for its
replenishment of volume. This method is méa1 in cases in which
no bloody fluid ig found. Iag. Sulphate of course should never be

given until all signs of ghock are past,

[}

Hypertonic salt sclution has been found fto be indigpen~-

gable for treatment of cases in which cerebroepinal nressure is in-

creased, due to acute or chronic lesions within the crenial cavity




T. Fay (16) had an opvortunity to observe and compare the relative

vzlueg and merite of llag. Sulphate and sodium chloride by bowel for

%

relief of intracranial tension. He saye in his clinic he has come

2]

to rely on iag. Sulnhate in preference %o Bodium Chloride.

In order %0 establish the relative values of these salts
it was necessary to undérstand their characteristic actione in the
gagtro-integtinal tract experiments on dogs proved that laz. Sul-
phate was almost twice as efficient as sodium chloride under identicsl
circumstances.

The use of godium chloride by bowel clinically was found
to be attended with great discomfort, such as thiret, nauses, and the
effecte were trangitory and not so complete as those obtained fronm
the use of lag. Bulphate. It would apvear, he states, that an ex-
planation lies in the fact that seodium chloride is dialyzable when
in the intestinal tract, and that its influence is first exerted on
the vascular bed 2bout the intestinel welle with the extraction of
fluid from the circulation. Hypertonic sodium chloride, being hy-
nertonic to thekcl. content of the blood, is rapidly abscrbed and
enters the blood system, which in turn becomes hynertonic, and there
-fore extracts fluides from the tissue enaces, and egpecislly ventri-
cular system,

In the mean time the sodiunm chloride of the blood shtresm
has entered the tissue spaces, including the ventricular system, It

'y

is anparent that as scon as the blcod sodiun chloride falle due to

PR

eliminagtion viza the kidneys, below %

g

at of tissue sodium chloride

fede

content, the reverse nroceésses will becone manifest and fluids from

the Dblocd stream then add water to the tissue bound sodium chloride
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and causge =z gecondary wave of fiscue edems with an increase in intrs-
cranial pressure.

Hag. Sulphate, on the other hand, is non-dialyzeble s=nd,
not beinz absorbed into the bloocd stredm exerts its entire effect
on the vascular bed about the intestinzal wall; hence the direct ex-
traction of fluid from the circulstion and the gecondary withdrawal
of ventricular or tissue bound fluids brings about denydration, for
the circulstion calls on all the available body fluids to commensate
for the depletion in blood volume by way of the intestinsl tract.
This, Fay believeg, is the reason for the exception results obtained
from the use of iag. Sulphate.

Great care must be tzken in the treatment of amcute trau-
matic cases to distinguish between cases which show sgymptoms of
intracranisl pressure and those with increaged tension plus nrofound

shock. In the treatment for concussion and intracrenisl tension,

dehydration is necegsary to relieve the cerevral congestion, and

&0

uiphate may be used to denlete blood volume and combat in-
creased fluid tension of the blood. If, however, following head
injurieg, as is so frequently the case the patient has lost large
quanities of blood, or sustained injuries which have produced a pro-
found state of shock, then dehydration is contra-indicated and, in
fact, the use of an agent to denlete an already impoverighed ‘and
failing circulatory systenm is but to hagten the final termination of
the casge.

The criterion by which thece two conditions may be distin-

guighed lies weinly with the resgpiratory and temperature curves.
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In checking conditions following injuries with lossof
blood and shock, fluid volumes, must be meintained a2nd increaged
rather than depleted. In this type of case the dilemms as to which
vhase to treat actively, thaet of intrscranizl tension or that ~f
shock, usually solves iteelf in that the shock condition of the pat-
ient prohibits progressive edema of the brain, and the case mucst be
carefully watched go that fluid may be added, or withdrswn as the
symptoms of one or the other become seriocusz.

Fay (18} recommends the use of one and one half ounces of
crygtals of liag. Sulphate by mouth, every fourth hour, if necessary
or if the natients condition makes it impossible to give the drug
by mouth becsuse of vomiting, stupor or deliriunm, then.the adminig-

tration by rectum of six ounces of fifty vner cent solution, ever

g

four hours. He says the beneficial use of salt in cranisl injuries
has been well egtablished in hig clinic.

The author warns agsinst over dehvdration by active usge

[t

of hynertonic gzlt solution. He says cases with eigns of over de~

hyération can bve saved by forcing fluid. He continues that the reg-

3

niratory rate ceems to be the most reliable index of intracranial
nressure disturbances. He hasg seen no cases of Mag. Sulphate nois-
ining. 8ince inaugurating the use of Lsg. Sulphate for dehydration,
he egtateg it has becéme unneccesary to subject vatients to the added
operative risgks of cecompression and the congeduent disgfigurement.

In the opinion of Earl (15) the most efficient drug for
reducing intracraniasl pressure is lag. Sulphate as a retension ensma,

g

Two to four ounces of a saturated solution dven slowly by gravity
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through a soft Wo. 10 French catheter ig advisable., The enems
ghould he repested every three hours for four doses. Then wait
twelve hours. Maz. Sulphate can be given by mouth but often causes
vomiting according to thie author.
dunro (40) after a study of 1,494 cases of head traumas

concludes that all that any hypertonic solution can do, when given
intravenously or by bowel, is to reduce brain volume. The intraven-
ous method acts more ranidly but ites effect is more transient. Of
course these methods of dehydration reduce intracranial pressure by
ghrinking the brain but still there exists an acute hydrocephalus
due to mechanical bviockade of absorptive channels. Therefore com-
plete treatment cealls for more than these oprocedures. Futhermore,
dehydration may be dangerous unless its effects are measured. Also
those who have used intravenous therapy recognize the devsstating
effect of the secondsry wave of cerebro edema which followg therapsu-
tic brain shrinkage. When nroperly limited to cases of edema or aé
a preliminary emergency t”eatmert in caeges of contusion and lacer-
ation both 50% glucoge by vein and saturated liag. Sulphate by rectum

} will nrove to be of resl value and will often be actually

. Conconitant manomeiric readings are essential,

\*J

s
Ralwings (41) recommends use of rectal infusions of hyper-

tonic solution of not over ten to ftwenty ner cent.

"Seriousg injury of the chest or abdomen with internsl hem-
crrhage having been eliminated by examination, 80 Grams o
naate in 120 cc. of water are introduced by rectum, and the patient

tched until the temperature reaches normal and the systolicressure
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is 80 or zbove." 1In 211 cases the liag. Sulphate enema is repeated

every three hours to reduce ithe intraduro pressure, and to nrevent
secondary cerebro edeass. (Babcock) (3)

Before proceeding to the discussion of the intravenous

&

ethod of dehydration, a few wordg concerning some very applicable

and less widely known procedures directed toward the same end should

not be amisg. Such methods include restriction of fluids, posture
in bed, and the use of certain specific drugs. On the subject of

fluid restriction Fay (18) has some definite advise. He recommends
a strict Fluid linititation to 30 ounces totsl intake per dsy. This
includes coffee, tea, milk, soup, fruit juilces or licuids in any

-

form, and has found to be aporoximately sufficient to meet necessary
recguirements. An exact intake and output record is waintained upon
the patient until the second week. Thus it is poesinle to know at
21l times the actual fiuid status of the natient. The exception to

tion is the demonstrated nresence of blood in the
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cerebrospinal fluid., It ig necessary to allow enough additionsl
fluid so a&s to permit daily spinel fluid drainage and favor washing
out of red blood cells. About 30 ounces ig ample for this purnose,
Stupor or unconsciousness should not be a matter of days, but of

hours, when nroper fluid balances are maintained.

U“l

Earl (13) avas restriction of fluids ig essential while

acute symotoms are present and for a time after they have subgided,
but in most extreme cases they should not be reduced below 500 cc.
in twenty-four hours.

- Kennedy and Wortis (323) suggest two measures which apparen—




.

- 320 -
t1ly have been overlooked by moset authors on the subject of head in-
jury. Thege are attention to posture in bec and the use of Caffeine
Sodiobenzoate for reduction of increasged intracranisl pressure. Thig

3

drug injected hypodermically or intravenougly in doses of 7% gre.

3

minuteg

s

(0.5 Gm.) reduces intracranial oressure for a pericd of 45 =
according to these suthors. It may be repeated every two or three

hours, and may well be inter spaced between rectal tans or intraven-

Q

us injections of hycertonic solutions. The pressure - reducing
effect of caffeine hag been measured by final manometer; within three
ninutes of injection, spinal fluid »nressure drops from 20-50 mr, in
the tube. There is no change in the gystemic blood pressure Guring
these events.

As %o nosture in bed the latter suthors in this article (32)

oy
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gtate that it wasg consgidered good practice up Tto the vyear 1831
management increasged intracranial pressure, especially when the preg-
sure is due to skull injury, to keep the patient horizontal wi*h the

3

head as the same level as the heart. This has been nroven to be

ot

nese asuthore ghbate that

et}

based not on sound vhysiology. Accordingly,

for many years at Bellvue Hospital they have placed such patients in

Goetsch beds with the head and trunk elevated at an angle of from 15

to 80 degrees from the horizontal nosition of the rest of the bvody.
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—~ DEHYDRATICW TREATLENT
1. INTRAVENQUS Nall.

In 1918, Weed and McKibben (45) after a series of exper-
iments on cats, first called attention to the fact that it was ros-
gible to decresse the nressure of the cerebrospinal fluid by the
intravenous injection of hypertonic solutions.

Haden (R4) was the first to publish his clinical apvplica-
tion of the intravenous method of brazin dehydration. He administered
a concentratéd hynertonic solution to two natients with menigitis and
obtained some improvement in their condition, which he attrituted to
a lowering of the intracranial tension.

In the same vear Cushing and Foley (10) followed the work
of Haden with a demenstration of the possibility of decreasing the
brain volume by the intravenous iniection of hypertonic solutions.

Sache and Belcher (42) were able to ameliorzte the in-
creased intracranial tengion occasioned by a brain tumor through
the intravenous injection of a concentrated solution of sodium
chloride,

The following will heln to expnlain the nhysgioleogy of intra-
venoug dehydration., The immediste result of introducing any hyper-
tonic solution intravenously is z2n increzse in the fluid volume of

the blood grester than the volume of the solution injected, {(18)

The hydremia is due to withdrawsl of water from the tissues into the

blecod, = resmonse to the increased osmotic nressure of the latter,
The volume of fluid taken up by the Dlood is szid to be directly pro-

vBrtional to the increase in molar concentration resulting from the
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injection, but it is apvparent that the rate st which the injected

gubstance diffuses into the tissuesg muet be taken into considerstion

gince the movenment of fluid into the blood will cezse =g soon z=s oe-

Ty e A A e AT & LN . ER, N I 3 -

motiec ecuilibrivm is established. The osmotic effect an such substan-
ces ag NaCl., and glucose, which pass through the capillary wall with

ezge, lis greatly curtasiled by diffusion. The effect which hyperteonic

oy
H

solutions given intravenously have upon the cerebrospinal pressure is

1

~

of course only one nart of their physiclogicsl act!

e

on,
Rewlings (41) in his book, "Head Injuries," states that
intravenous hyvertonic sclutions do lower intraeranial nressure with

in fifteen m1nu+e to thirty-four hours. He says that such dehydra-

7

o

tion can only be harmful if the brainis damsged and if intracranial

pleeding is taking place. He contende that indiscriminate use of
hynertonic szline can only do harum.

"If intracranial tension increases, as indicated by resg-
niratory denression znd increased pulse pressure, 100 cec. of a fif-
teen per cent solution of NaCl. are given by vein at the rate of 10
ce, every five uminutes." These are the words of Babecock. (28)

Intravenous therspy is not recommended by King. (324)

According to Browder (3) Foley and Putnam (21) (1820),

3\

found by compsring results obtained from intravencug and gzastre in-
teatinel route of administratio&, that the extent of f=211 of cere-
oximetely edual with both methods,

oley (1821) (22), calls attention to the fact that there

may be medullary depressant effects uring or immediztely following

intravencus hyvertonic sclutions, which are not observed when the



—orominent part in the symotomatology of cranial

-gastro-intestinal route was used.

+

Browder (5) states that since 1919 the methods of trest-
ing increzsed intracranial preseure following trauma, began to change
from time honored gubreuporal decompression or repezgted spinal drain-
age to intravenous and rectzl hypertonic solutions.

Cbservations of epinal fluid pressure over pericds of fronm
5 to 8 hours contincusly after intrevenous hypertonic Wall. were
made by Kills and Hurwitz (37) on a number of patients. They summ—
arige their results as follows:

1. The reduction of cerebrospingl pressure with single

doses of hypertonic salt and dextr: ig trangient.

QO
0
]

2. A secondary rige occurs which reaches a noint much

higher than the originsl level.

&. High concentration of Nall. zre definitely toxic.
4, In view of these facte, 1t is nrobable that recurrent

nregsure symptoms and the occasional deaths rencrted =re
due to secondsry rise in sgpinal
A point often overlooked is brought up for consideration by
Stulte =nd Stricker (44). It is 2 matter of fact that the pressure

g lowered in some Casges of cranial ftrzuma.

;w
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of the cerebrospinal flt
In these cages the evaculsbion of cerebrospinel fluid by luwbar punc-
ture leads to an exafferstiscn of the nervous accidents while on the

ontrary the raising of its pressure has at once a favorable influence

-«’.’

iocn of the cere.

UJ

znd transforms the condition of the patient. Hyvoten

brospinal fluid therefore seems to some extent at least, to nl=y a
traunatiem, and th
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actual existence of o well individualized syndrome of acute hypo-
tension of the cerebrosgpinal fluid seenms to be esgtablished beyond a
doubt.

che of France (19230-1922) was the first to voint

£z
b
[$1)
-
b

out these hether to unknown facts. Following the experiments of
Weed and dcKibben in America, he tried intravenous injection of dig-
tilled water by which he obitained a very gquick modification of the
hypotension of cerebrosgpinal fluid,

According to these authors ﬂjﬁwt6ﬂﬁlOn of cerevrogpinal
fluid is met with rather often in cases of skull fracture. Theo-
rectically, every time the sub-arachnold spaces are opened the
equilibrium of the fluid is broken and the nressure nay decreace
mTe O less guickly.

Ag to the symptoms, the acute hynotension of the cerebro-
gpinal fluid as rather well defined clinicel features. Sometime
there ig lasting frontael cenhalalgia. The headache can be accom—

vanied with naugea, vomiting aznd giddiness. There ig noted some

{4

time semi-coma but more freduently torpor and nmentsl stunor. The
differential dizgnosis of hypotension and hyvertensicn will not
therefore meet with insuperazble difficulties. Of course the exact

dizgnoeis denends unon lumbar ouncture with nressure determinstion.

F.Lj

rom the therapeutic point of view, the zuthors do nothing
but fight against the fluid hynotension. The rational treatwment

they say, is the intravenbus injection of from 30 to 40 cc. of dig-
tilled water. This »nrocedure nay be reveated twice or more since it

seemed that the pressure vecomes gtabilized only after 2 or 3 in-

jectiong
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2. HYPERTONIC GLUCQOSE

3

Following the introduction of intravenous hypertonic
ziucose for the onurpoee of reducing intracranizl tension, the pen-
dulum swung ave very often happeng, to excess in the uge of thise
megsure in head injuries. It was not long however, until certain
invegtigatérs began to Yuestion the advisibility of such routine
usge of this method of dehydration. Authoritieg today are divided
on the subject. Some continue 1its use in every case, some condem
it uncualifiedly and gtill others think it is useful in selected
cagses only. Other men m@ré recently would substitute the uge of
sucrose,

As examnles of adherente to the feagibility of usging hy-
pertonic glucose intravenously as a dehylrating agent may be named
Eennedy and Wortis (22). These men have had a wide experience in
the treafment of hundreds of cases of head injuries and wuch value
ghould be pnlaced upon their opinion in this matter. They recommend
intravenous injection of 50% glucose. 100 cc. of this soluticn may
be thug given two or three times in twenty-four hours. They state

that this not only reduces intrscranial tension but it introduces

a readily available food. They stress its value in combatin

1]

dogie cauged by prolonged vomiting.

Keezzn (30) of the University of Nebraske Clinic states,
"The most vhysiological hypertonic solution for intravenous use ig
glucose, chemically pure and buffered. Such a solution can be ob-
tained from drug houses, 100 coc. ampouleé of B50% strength. Toxic

~reactions are usurlly avoided by the use of buffered golution. Thie
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should be given twice to reduce pressure symstoms.”

Browder (5) recommends 75 to 100 cc. of 50% glucoge asg

-

the best method of dehydration. He gstates however that this mezsure

2

does not give universally a good result and sometines ig detrimental

Q

He warneg to use carse about reducing intracranial wpregssure after head

4

injury by changing csmotic pressure of the blond.

In an article in the A. L. A. Journal published in karch
1222 & series of authors including Jackson, Kutsunai, Leader, and

i
Jogevh (28) the following conclusions are reacheld: that the use of

M'

hynertonic dextrose solution'in acute gtates of intracranisl hyper-
tension due to injury of the brain demand results in immediazte in-
crease of pregsure in half of the cases they studied, in glight tem-
norary reduction of nressure in half of the cases, and in secondary
increase in 21l of the caseé after from 15 to 30 minutes. This the
contend ig due to nressure on the venous flow in the sinuseg of the
brain. According to them hypertonic dextrose sclution not only does
not =zporeciably lower iﬁtracranial pressure as measured directly by
the spinal maznometer but in many cases the presgsure is actually in-
creaged. The use of thesge sgolutions, say the authors leads to the
false gense of security in the treatment of zmoute oraﬁial injuries,
allowing nrolonged oressure on the cortex of the brazin and leaving
to atrophy and fibrosie of the cortical nerve cells.

In the same Journal, iasserman (38) writing in June 1924
states that recent observatione on animals and men indicate that in-

itial decrease in tension of cerebrospinsl fluid induced by hyper-

~tonic solutions of salt or dextrose i the blood stresm and gastro-
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integtinal tract is superceded within from one to three hours by a

e tant rise in sub-arachnoid »nregsure and an exacerhation of the

e
=
[ amad

&

Jode

ti=2l symntoms of intracranisl hypertension. The suthor studied

ot

1

the problem furither and gives results of his experiments; "When wmore
t
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n 75 grams of dextrose was given in 20 to 50% sclutiosn the in al

T
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Hy

i cerebrogpinal nressure was followed by 2 {211 in nressure of

+
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rom 28 to 182 mm. of water, the curve of pregsure reaching the low-

hy

egt voint from 50 to 170 minutes after the injection. In the ensuing

50 to 120 minutes the pressure then recovered to the oawlc level
after which tae upward trend continued until levels of tension of

from 8 to 148 mm. of water above normal were reasched and in wmost

Q

ases maintained throughout the veriod of observation (4 hours). Al-

g0 in the majority of ¢

ja\]
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eeg the reactive intracranial hypertension
had subgided within 8 hours after administration.

'The ensuing diminu ion‘in sub-arachnoid nressure in casesg
in which the dextrose hag been admninistered in effective concentra-

tion may be atiributed both to a2 resorption of spinsl fluid and a

~diminution in velume in nerveous tissue., Conversely the rise of

pressure to normsl and above subsecuent to the period of depression
would theort ically be due to, 1. An increassed rate of dialysis of
cerebrospinal fiuid from the bloed which had meanwhile been rendered
relatively hyootonic to the cerebrospinal fluid through lcses of dex-
trose or salt into the tissues. 3. The deposition of dextro in the
nervous tissues with ensulng compensatory interceliulsr and intra-

cellular edema. The nogeibility of the latter through effect ig of

. prime clinical importance nmay well account for the recurrence =nd
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exacerbation of symptons of increased intracraniea

nres

transient initial improvement in patients suffering fro

oranial hypertension treated by intravenous L

cure after
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S. INTRAVENCUS SUCROS
For the reduction of cerebrospinal pressure snd intra-
cranial tension, a substance ig degired which: 1. Is non-toxic
when given intravenously in high concentrations. 3. Which nroduces
renid reduction in the »nressure of the cerebrospinel pressure. 3.

Hdaintaing the period of low presgure for several hours, and finally,

4. Does not cause =z secondary rise in nregsure. To ve effective
in rapidly drawing fluid from the tissueg asg indicated by 2, the

subatance amust increase the osmotic pressure of the blood markedly.
Conditions 3 and 4 reQuire that it chould not leave the blood, or at

least that it should not diffuse to a significant degree into the

m

brain or spinal fluid,
As in the case of other hyperitonic solutions given intra-

venously, 50% sucrose lowers the spinal fluid pressure because it

¢

ogmotic pressure of the blood; but a;combinatiOﬁ of

47

c.»,.

incresses

3

circumstances enables it to have a more prolonged effect then either

NaCl. or glucose. (Publiched in the American Journal of Physiology

«©

for lay 1835 ig the article from which much of the waterisl on this
subject wag derived.) (8) It probably remaing in blood for a longer
time after its injection since itsmolecules are larger and lesgs dif-

fugable. It is not broken down to any significant extent or utiliged

oy

(Folin, Trimble, and Newman, 1827) =25 is glucose, nor ig it stored
in the tissues as ig Hall.; sucrose ig essentially 2 non-toxic for-

eign body once it has entered the bleood stresm. The reduction of

O

gpinal fluid volume nroduced by ite osmotic effect is »nrolonged by a

vowerful diuretic action which results in rapid elimination from +hs
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v of the sucroge, together with the fluid withdrawyn from the

tissues.
e {(8) when ziven by mouth, or rectum draws

t
water in to the guts from the blood, whieh in turn drains fiuid

from the tissues including the brain (Fay, 1324
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cerebrospinal pregsure caused by idag.
depends upon realizing the large decrease in the fluid volume of the
blood., Whereas this may be of little conseQuence in the or esence

of a normal blood volume, it ilmperils the circulation when the blood

is =2lrezdyv low. Sucrose on the contrary, nroduces a temnorary state
of hydremic nlethora during the period when the cerebrogpinal preg-

sure is falling. Diuresis removes the excess water from the blood
stream in from 2 to & hours. The final effect upon the »nlzsma vol-
ume must of course be determined by the amount of available body
water and by the amount of sucrose which is given,

According to Keith, Wakefield and Power (31) showed by
experiments on humansg that 87 o 98% of sucrose injected intraven—
ougly is exereted via the kidneys in sight of 24 hours.

“egsernan (38) nroduced in 1235 an instructive article on
the superiority of intravenous hypnertonic sucrose. He nresents for

conegideration the following noints:

"]

o

1. Fifty ver cent solution of sucrose satisfactory for
clinicel use may be easily vnrocured (Lilly) or pre-
nared. Domino granulated sugar on the open market is
‘disolved in twice its weight of freshly distilled water

The golution is immediately filtered, nlaced in cotton
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stopnered 1,000 cc. flacks, sterilized in =2 boiling
weter hath for three hours =nd cooled.

Then 300 to 300 cc. of this solution is administered
intravencusly the initial rise of cerebroepinal fluid
nregssure {nrobably co-incident to the initisl increase

in blood volume and venous nressure) is of lesser de-

the diuresis and tigsue dehydraﬁiOﬁ) ig greater and =more
mrcloﬁge&.

Corresponding to the relative impermeadbility of the
blood-cerebrosoinal fluid barrier to sucrose, there ig
only a slight and trasnsient intracranisl hynertension as
the fTinal hyvdro-dynamic effect of ite intravenous ad-
ministration. In contrastic thig, dextrose and most of
the nhysioclogic salts pass readily from the blcod intq
the centrel nervous system and cerebrospinal fluid and
thereby induce, as their terminal ocsmotic effect, a

e

marked increase in spinal
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slso sn edems of the central nervous tissues.
A B50% solution of sucross when administered intraven-

ougly does not causge an overt nhlebitis in the in‘ected
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vein, and induces only in ail action if =allowed to
egcane in snmsll amcunts into suboutanscoug tissues

Comperatively large =zmounts of sucrose in the circulae-



tion are apvarently not toxic, and cause neo serious

]

disturvances in the chemistry or cytslogy of the blood.
8. Repeated injections of sucrose can be given vwhen nec-

essary without cumulstive adverse effecte.
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LULBAR PUNCTURE
Avout 1840 Hagendie discovered in the roof of the fourth
ventricle, the minute copening that besrs his name znd nointed »ut
the COﬁneGﬁlcﬁ between the cerebrospinal fluid in the ventricular
system and that in the subarachnoid spaces of the brzin and cord,
By this epnocal discovery he led the way to a correct understanding

of the circulstion of the cerebrospinal fluid and to »nrobleus

sggocisted with incresged intracrasnisl tension. (28) About 1885

£

Corning an American, tapned for the firet time this cerebrospinal

H

O

p

water bed by ingerting & needle between the lzst two epi 8 I

cessés of the dorsal vertebrae. In 1821 Wynter drained the gninal
syeten for tuburculous meningitis. It is to Quinke, however, thst

we owe our greatest knowledge of lumbar punciture and intracranial
tension. In 1891 he nubliched his gtudies on the diagnostic and
therspeutic gpplication of lumbar puncture and his work still stands,
as a nerfect elucidation of the nathogenesis of lesions that e“fect

the cerebrospinael fluid system. He mzde it a rule =2lways to meagure
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from the fo ina of Luschka aznd lagendie through the subarachneid
spaces over the cortex of the brain to be zbsorbed mainly by the

arachnoidal villi along th
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useg, egpecially the longitudinal

-

sinus. It hazs been found by Jackson that any swelling or edeus of

3

b

the cortex of the brain due to injury arrests the circulastion of

R
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~the cerebrospinsl fluid and ralses intracranial tension ultimately
the medulla and floor of the fourth ventricle.
(28) states that there has been to wmuch over-

emphasis on the symptoms and signg of increased intracrenial tension,

Pede
o
Q
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as eaged blood presgsure, slow pulse, vomiting, eye ground changes,

stertorous regpirations. He sgays that they =re delayed evidences of

[

ntracranial tension that come on slowly and indirectly by precssure

on the medulls and are influenced by other fazotorg such as shoek and

o5

hemorrhage snd result often in death. He argues that

e

t ig hette

H

to estimate the pressure es=rly and directly before these dangerous
syiaptoms ariee., He advocatesg the use of the mercury =manometer while
doing the nuncture and drainage le saye the procedure is not

dangerous in the acute traumatic casesg; gays this 1

jisl

an eérror that
hag crept into our calculations from results with cases of chronic

tengion, egpecially in tumor cases of the base of the brain.

M b

Schoenbeck (1918) in 2 recent review of deathe £
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aseg and in 87 found by zubtopsy there
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wag tumor or chronic digease of the brain. Gumbrecht collected 17
cages of sudden death following lumbar drainage and autopsy showed
them all to be caused by vressure of tumor. iany of thege were

N

vunctured in the sitting position and &s much as 15 to 80 ce. of
fluid wes withdrawn at one time. The accidente are due to pressure
on the medulla by the walle of the foramen magnum and hemorrhage
feemtumors by sudden release of tension on their veseels He points

hat he and his assgistanteg did 300 punctures without untoward

~gymptome, He szys thet hisg patients were 2ll in the herigontsl
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position and usually not more than 10 to 20 cc. was slowly re-
moved at one time. He points out that Sharpe revorts 1,100 punct-

ures in three years without = death. He g
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chronic cases there i1s considerable =olding of the brain by long
continued nressure,.
Tackson (28) advocates first the treatment of shock

followed by routine lumbar puncture. If blood ig nresent in the

-

fluid and pressure ig high he recommends withdrawal of 10 to 20 ce.

i

of cerebrosgpinel fluid determining the fall of pressure by special
stop clock arrasngement of needle gttatched to mercury manometer,
gtopping the removal of fluid when pressure has been reduced one

half or to normal., If pressure reading is high and no Blood is

pregent in the fluid, suspect wmiddle wneningal hemorrhage without
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follows: Have patient on right

mn

iiou
on right or left side on horigontzl plain znd on zn unyielding sur-
face, with spine flexed - if nececsary in s restless patient give
a nreliminary hypo of morphine or gas znesthesia. Burgically clesnse
the area of the fourth lumbar interspace and insert needle in mid-
Tine. Withdraw stilet and as soon as cerebroepinal fluid appesrs
connect the needle with the wercury manometer held by an assistant
2t the level of the spine and tzke 2 reading. Then open the side
arn and collect cerebroepinal filunid in sterile test tubes. Shut off
he fluid when 10 to 20 cc. ig colliected or when pressure reachcs
normel, withdraw the gpinal needle and seal with collodion.

Jackson {28) concludes that the relief of increasged pressure

on the brain and re-establighment of the normal path of zbsorption

of cerebrospinal fluid can be obtained by regeateﬁ lumbar drzinag
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at intervels of 6 to 24 hours or longer depending on the height
pregeure snd rapldity with which onressure rigeg after withdrawsl
mbar drainage is superior o subtemporal decom
wregsion in relieving pregesure velow the tentorium cerebelli and

o

has the further advantage that it leaves no mutilsting skull defect

8
ot
ek

2
Jackeon Eag no doubt,

In darch 1935 igsue of the A. k. A. Journal svpesrs an
article by Sharpe (43) concerning the present topic. This man save
that the use of lumbar vpuncture is an imporitant aide in the diagno-

'y
)
wte

of legions of the central nervousg system has become much mnre

n
n

freduent in the past ten years: no longer is the test considered =zn

®

"operation® deferred until the incressin

JQ

geverity of the patients

n

condition demands zn accurate dizgnosis znd then used only as a

jo

last rescrt. Today in many hospitals lumbasr puncture is used only

for disgnosis, and the use of repeated spinal dresinage in acute
traunatic cranizsl lesions, is considered dangercue ané radica

Ar 2 disgnostic side there can be little criticism of its
noagible danger, except in suovtentorisl 6xpanéing lesions, and even
in thege latter there is no danger of serious cowmplications if the
lumbar puncture is vroperly nerformed (43). Disgnostic =nd by a1l
weang therapeutic lumbar nunctures should szlwaye be per
the merourisl manometric attachment 1If vossible. In this way the
gpinal fluid preéessure is accurately registered, and under no cir-
cumstznces dhould an zmount of cerebrospinsl fluid be withdrawn to

lower the pressure more than one half of the initial reading. Two

cc. of fluid is ample for disgnostic nurcoses, but, it is nossivle
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withdraw slowly 20 cc. and more for therapeusis,
cageg, the free esczpe of filuid from the
nanometer ig being u
well known dang

o
&

Therapeutic

sed to determine npressure,
er of m
on the foramen magnum

runcture needle, when no
: ig sttended by the
llary complications due to direct »ressure
ccllar, and 2lgc intracranial vascular alter-
ations to the degree of grpontaneous rupture of the artericlies.
Such lumbar punctures, done without the use of
nroperly performed and th

th

valid criticieme of the test itself.
ivﬁ

erefore the resuliting

manoneter, zre not
complications are not
Cages of thege latter commli-
n 20 years in one clinic) in the better clinics.
The only accurate method of determining the presence of in-
creased intrascranizl sressure, according to Sharpe (43) is by lumbar
. puncture. However, no nrolcuged examinaticonsg such ag X-rayvs end lum-
bar punctures ghould be done until the natient hag recovered from the
initial shock of the injury, as such examinations merely nrolong the
shock.
Sharne ststes that if 1]
clear fluid d
e

dirgnostic luubar vunchure revesls
(6-8 mm., of He.), or if ¢
ghtly i
igs merely blood tinged,

he
to 10 mm. or 12, or if the fluid
a favorable pnrognosie may be given, if there
reé no other serious bodily injuries. On the other hand if the cere-
vrospinel fluid pressure is increased to more than twice normsl (14-
15 mm.) and especially if it ig bloody, an amount of fluid should be
glowly withdrawn to lower the initiesl vprescure reading by one hslf,
That is, if the initizsl »pressure was 230 mm. In this manner
ig no denger of medullary
—orrhage. The latter complication,

2

ne there
herniation or increzsed intracranizl hem-

go often referred to in the 1

P

ter-
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ature, does not occur if the above directions are followed. Depend-

=

on the height of the increaged intracranial pressure and the

Pt
[
S

degree of percentage of Ylood in the cerebrospinal fluid, the fre-

1

the renegted lumb

s
H

Juency o punctures for soinsl drsinege will
vary from one to three daily, and in severe cages showing both high

pregsure and blood percentage zg many as four spinsl drainages eac

"

day

g

gives besgt results.

In the trestment of acute head injuries, when the diagnos~
tic punciure discloses clear or merely blood tinged fluid under nor-
mal or only elightly increased pressure, the routine expectant vall-
iative method, sided by dehydration, is usually entirely sstisfactory
according to Shervé. If, during convalescence, symptoms and signs
of intracraniai complications develop, lumbar puncture ig nerhaps the
begt means of conclusive oroof of the condition. Repeated punctures

during the course of treatment are invaluable,

The relationship of fracture of the skull to the presence

~a

or absence of bloody spinal fluid is not says Fay (18) the determin-

a

th extremely bloody °3lﬁ3i

[

ing factor of life or death. lieny coces W

«

o]

f1uid and evidence of cerebral contusion are to be found without

o
o

Ed

lemongtrable evidence of a fracture by means of the Roentgen rav.
Uther cages of fractured skull exists without bloody spinal fluid,
nresumably therefore without gross cerebral contusion. Fay contends
thet if the spinal fluid ie found to be bloody, complete drainsge of
all fiuid obrainable ie necessary. It has been shown by Weed =2nd Bsg-

“

ey that the red nlood cellg produce intense reaction in the sube

=]

arechnoid snaces znd they tend Lo siop up normal pathwave and filters
= i 3 I y T N 2

)

»

elimination of cerebrosninal fluid. Thus they temporarily nro-

P
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~duce obstruction of the cerebrospinsl fluid circulation, chiefly

the cortical subarachnoid scaces and Pacchionian bodies. The phy-
gician ig fazced with a ten day vneriod before the red blood cells

in the cerebrospinsl fluid are entirely hemolyzed. This means for at
leagt the first seven days following trauma, cerebrospinzl fiuid

elaborated will not find proper means of escape and intracranisl

e

pressure will nrobably ensue if fluid intake is not controlled. (48)
Bvery effort should therefore be made to remove the red blocd cells
by drainage. Sufficient fluid should be given by mouth in the
twenty-four hour pericd to permit re-accumulation of cerebroepinal

fluid for esubeeduent drainage.

Lumber drzinage must be resorted to as often
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nulge pressure and respiratory chenges indicate. If clear fluid ig
obtained at the lumbar punciture and the vnregsure resding at the time
carefully taken, the problem becomes one of management of cerebro-
spinal preseure with or without drainage. Prompt reduction of intra-
craniazl vpresgsure may be accomplished by spinal drainage when symptoms
reguire it.

It is =t once evident that this means of "decompression” is
far more effective and degirable then the opérative methods used here
tofore and gives better results without leaving a vpermanent cranial
defect. Decompressions have been entirely abandoned by many men.

Fay (18) therefore, considers spinal puncture of extreme imnortance

not only as a disgrnostic aid to determine the precence of clear or

bloody spinsl fluid, but alsc to determine intracranial pressure and

pes
;’5’

egtzlish the method subsecuent treatment of atient,

Fleming (20) in a recent srticle (1935} contends that spins

51
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puncture is of more diagnogtic than thergpeutic value. The danger,
of wmedullary herniation into the foramen megnum, Tesulting from

lumbsr puncture, in oatiente with head injuries, probably has been

exaggerated, In his opinion a greater hazard iz the pogsibilizy of

increesing intracraniasl heworrhage. It is advisable, says he, to

-

delay lumbar puncture from 4 to 5 hours after inj if nossible,
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and to avolid altering prescure relations uﬂt11 free bleeding has

The opinion of Prof. Babcock on the subject of lumbar
puncture must rightly be included in a discourse of this type. "If
the spinal nressure in a horigontzl vosition ie above the normal

¢f 10 nm, of Hg., if there ig free blood in the fluid and no clin-

&

ical evidence of extrsz durc oressure, encugh fluid is nermitted to

W

o

glowly escane to reduce the vressure to normal or, if the pregesure
is above 25 tc 15 wmm Hg., With high oressures the egpinsl tap is re-~
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neated every eight hours or until
the sympioms imorove.

Keegsn (30) of the University of Hebraska s&ya t
punctures do not relieve brain edema since the ventricles and sub-

-

arachnoid spaces are compressed by the swollen brain and there ig
1ittie fluid to drain off. The fzilure to relieve traumatic brain
edema by denydration nrolongs the symptoms and favors developms ﬂt

of chronic vost-traumatic hea adaches. He believeg legs totasl harnm

pets

will be done by cerefully pnerformed diagnostic and %ﬂerageuglc

B

gpinal punctures in head injuries, than to all@w low brain nressure
symptous to continue to lonzg a time without diagnosis and therspeutic

spinal drainage.
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Concerning lumbar punciture sgs an aid ito trestuent,
Rewlings (41) saye that this vrocedure is useful in dizsnosis but
useless in treatment of zcute head injuries, especially when there
ig intracranial

Barl (15) syas lumber ﬂrnlﬁave ig indicated when gross
blood ig wmresent in the spinel fluid., Thie diminiehes the irrita-
tion =and reduces the adhesicns between the nia =2nd arschnoid. He

thou gatfu11v advocates novocain for punctures

frde

accord

:r;»
O

ng to lunrc (40) decompression by lumbar punciure

is suitable for a1l three types of uncomplicated brain injuries.

[

The edema ig relieved becszuse with the reduction of intracrznial

pressure to normal, the venous congestion is corrected and the re-

* -
H

activated circulation allows the vartially asphyxiated cells to re-

“

cover as much as possible. The excess intra and extra cellulsasr
fluid is then absorned =néd brain volume is returned to normal. In
contusions and lacerastions the excess unabsorped fluid is mechanic-

-

1y removed together with a suall amount of free blood, and the

meningocytes, if the drainage be repeated enough, are aided in the
uncorkzing of the absornitive chammels in the arachnoidsl villi.
Cases with lumbar puncture have 2 mortality 9% less than

sinilsr cases without lunba

o

1

Iy

T
cute brain injuries lunro (40) ha
o this prccedure. In znother article by the same author (18) he

ot

L

recommends vunctures for treatment every itwenty-four houre. In a

£ -l

gseries of cases reviewed by him ancuntsg of spinsl
from 1 cc. to 35 ce. were removed, the gverage being 2.3 ¢c. He

~ goncludes that mortslity is lowest folWOwLﬁz treatmnent by lumbar
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nuncture than by any other method. states that aversge intra-

B

cranial pressure iz nearly two =nd one half ftimes higher in fats
than in non-fatasl cases.

chfield (9) contends that increased intracrasnial

°

pressure as determined by spinal puncture ig freduently found in
natients not showing evidence of vnrogressive cerebral impairment.

This in iteelf is not indication for vurrhole exploration or sube
temporal decompnression unless the oressure versiste for four to
five daye. A prolonged high degree of intracranizl pressure no

s -

doubt impaire cerebral function. In such cagesg, Crutchfield be-

Li

lieveg thet carefully rperformed daily spinal nunctures are benefi-

cigl not only in bringing sbout symptomatic iwmprovement but slso in

improving cerebral circulation and thereby lessening cerebral eédema
Cerebrosninal fluid, says he, should be drawn off glowly and its
ﬁresgufe ghould not be reduced below the normsl level.
Dandy (12) =n authority on the subject of head injuries,
ig numbered gmonz the opvsoition in regerd to lumbar punctures as
a meang of treatment. He sayve: "y nerform luwmbar punctures on
very 1ill patients with injuries of the brain? Why not get the nec-
eesary facts by the old fashioned methods of observaetion? There
would be no harm of courge, in doing a lumbar puncture o get 2ddi-
tional information if it were vpossible, if in so doing nothing harm-
ful resulted; but you are doing harm when vou do a lumbar vwuncture.
'You can't do a lumber nuncture Gﬁ‘% normal individual
P without »nroducing 2z headache, and if you withdrew much fluid it n2V

versist for seversl dayve. The headache is due to cerebral injury.

— The injury onrobably ocours because the brain is thrust against the
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gides of the ekull. If = lumbsr i1g done in the pregence of in-

mbe

t
b

creaged intracranial yreséure, which obtains in cerebral injuries
the resultant trauma will be proportionately grezster. It ig true
that the patient may impreove immediately after you do the puncture,
tut it ig only =2 transient. If an extra dural hemorrhage is nre-
sent the release of pressure is the worst nossible thing that can
hapnen to induce further bleesding.
'A11 intrscrsnial oressure results from hemorrhage and

edema. Lumbar punchture doesn't remove either this edema or blood,
It removes the fluid frowm the ventricles and this ﬁsﬁﬁfé isable to

do and does in her manner of gpace comnengation, the fluid being

Ag a final word on the present subject some impressions

s,

from an article by lzscserman and Schaller (25) should be in order.

After an investigation of intracraniazl hydrodynamic in human ca-
davers the zsuthors discovered that they could not »roduce descent

of the cerebellum or medulla into the foramen magnum by nvdrodynenic

ol

means alone, e.g., by sudden release of high intracranisl fluid
nressure through rspid lumbsr or cisternal tap. They were therefore
unable to confirm the generally accepted importaznce of the mechanical
factor in the ethiology of cerebellar nernistion and bulbar com-
pregsion in cases in which a vlock about the foramen wmagnum had not
veen artificially effected.

After a consideration of the litersture these suthore point
to the possibility that ranid removal of cerebrogpinal fluid by lum-
par tap in cases of intracranisl hynertension may cause gz sgecondary

and greater increase in intracranial pressure, =nd nossibly zlco
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edema of the central nervous system. They find after exper inent-

ing on animals that repid dﬁcennr seion of intracranisl hypertengion

rachicentesis in ceses of cranisl hypertension.

it reguirsg the

m

Moch (38) writing in larch 1928 gsays
clogest obeervation to detect the difference between the signs and

symptoms due to cerebrzl edema and other causes of a nilder form of

=0

nereased intracranisl pressure aand the signs and sywotoms of a

threatened medullary compressicon due to more severe causes of in-

cregsed nressure. Sayes he a lumbar puncture done early before med-
ullary compression hag developed is often extremely spectacular in

its results. Patients will freduently come out of a dden coma =
few momente later and even converse with the doctor or nurse., In

, the nuncture is only reguired once if ordiner
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According to lock (38) the definite indications for

intervention in gkull fractures are the following:

. liddle meningeal hemorrhages. 0ften these extra dural
hemorrhages are contracoup to the site of injury.

D. Subdural nematoma, True blood clots are not alweys at
operation when this disgnosis is made,

2

E. Subtemporal deccupressicn. As = rule, ©

3

nis operation

igs now limited to those few cases with persistant
gymptoms, growing worse, not responding to lumbar punc-

ture and with no definite foecal signs. This operation

is not indicated in more than one or two ner cent of

mn

Fleming (20) save crsnial operations should te reserved
in which free fluid can be remcoved, as in wmeningeal hem—

collections of blood or cerebrogpinal fluld and

intracrenial clotg., Operation on & brain hence from edema, accom-

subtemor

iong =re

“reguired,
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ten results in meterial damage. Cuching's

al decoupression is beegt suited to the anajority of cases in
rat ie indicated. Thie aporoach sllows an adequate ex-

The exposure of motor and speech centers must be avoided.
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Unneceszary contusion may cause scars and traction on the brain

e . s
resulting in convulsive gtzies.

In the menagement of patients showing evidence of pro-
gregsive cerebral impairment with a definitely elewvated spinel
fluid pressure, Crutchfield {9} feelg that a unilateral or lateral
Turr exploration should be made in the sgkull for the purvose of a
more acurate determination of the cause for the incressged iﬁ%rgr

cranial pressure. The operation can be done under local anesthegia
with nractically no danger. The site chosen for exploration is high

in the temporsl region since it is in this location that localized

oA

hemnrrhages and clots are wore in evidence, The nerurological ex-

amination ususlly gives =zome indication of the gide invelved. Should

ther side should 1ike-
wige be explores. In case of a middle neningeal hemorrhage the open-
ne removal of
clote and access to the bleéding vessel. In the absence of an extra-

durzl hemorrhage a suall ovening should be wmade in the dura for the

nurpogse of detecting a subdursl hemstonma or{hyﬁroma; Either lesion
can, ingtances be satisfactorily drained fthrough this small
exploratory opening., ¥When organized subldural clots or s high degree
of ce;ebral>edema ig found it sometimes becomes necessary io enlarge

the bony and durel onenings tc permit evucation of the clots or to
decompreses the swollen brain.

Kennedy and Wortis $32) speak from a wide experience, They
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onerations they sav should not be used until all other nrocedures

have proved futile and incapable of arresting the nrogressive signs
of gteadily incressing pressure within the gkull, In their 1,000
cages, 27 were operated., Of thege 14 lived and 23 died.
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subtemporal

09

group of skull injuries to which by far the lar
belong. Wo matter how carefully performed =nd in the handes of a

surgeon experienced in handling nerve tissue some edema will follow

he trestuent of skull fractures in a large charity hospital has
been lowered tremendously sgince the abondonment of decompression
operationg for the relief of traumatic eiedg.“

Subtemporal decomvression, according to iunre {(40) is by
its very nature only efficient in nild cases in which it ig not
urgently needed, In serious caeses, says he, the decomwpressive
geffect is ghoritly lost because the dural and bony opeéning is scon

lightly nlugged by =n edemntous coriex.
An extradursl hemorrhage 1lg a rather common result of head
trauma save Dandy (11). . These hemorrhages can in most casges be re-
moved without damage to the patient. The most common signg and gymo-
toms are; a primary loss of consciousness IO lowed by 2 lucid inter~

val, then another lapse into unconscicusness. Algo motor weakness

and fits on the ovposite side of the bLody.

Babeock (2) seye, "Orsniazl decompression is performed only
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for evidence of corticzl pressure as shown by hemiparesis or mon-
oplegia, Jacksonizn convulsions, motor or sensory sphasia. The
decompression ie made on the gide of the injury, on the side of the
dilated pupil, opposite to the side of the paralyeis, usually first
over the anterior branch of the middle meningesl artery. Deconm-

nregeion is not made for basilar injury. It is harmful for the

nressure of blood, serum or bone unon the cortex.”
i 2 oy
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HOW CAN THE HIGH MORTALITY RATE BE REDUCED?

In the first twenty-four hours. {(38)

s

£ deathe ncour in the lst twenty-four hours.

ey
o1

ok

[

Greater knowlefge concerning early management by rand and file
of profesgsion.
a. Laity education - prevention snd first =zid.
2. Treat shock Ffirst - everything else can wait.
a. Don't sutcure lacerstions at once,
. Don't reduce fractureg at once.

¢c. Exception - & severe life threatening hemorrhage.
d. Lezst posgsible moving of patient chief essent

- 3. Zvery serioug head injury ls an eumergency case.
2. Reduires immediate &uuentlﬁﬁ of atbtending nhysicizn,
2. Zarlv skillful examinsation - ©lood snd urine.
4. Don't overlook less obvious, offen wmore serious associated injuries
5. X-Ray every head injury - but don't X-Ray:
a. In pregence of shock,
. In nresence of delirium or déep coma,
8. Immediste operation of gkull fracture seldom indicated.
7. Trezt every head injury as serious until ?roven otherwise,
8. Lworphine lulls the gurgecn, as well as the natient, to sleep.
B, After twenty-four hours.
40 % of deaths ocour from the 2nd to the 7th day.
G 1. Greester knowledge concerning general managenent.

Wl

5 . - - : .
a. Dehydration started eazrly (after shock) and versisted
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in will reduce mortalities.
b. Examine freouently - certain signes 2nd symmions,

s

interpreted correctly, require

i

foed

ife saving special
treatment.,

2. The earlier lumbar nuncture is performed, when indicated, the

lower the death rate.
=, ot indicated in pregence of grave shock.

",

b. Increased intracranial pregsure - nergisting after

o
n
N
'
e
2
@]
ot
o
H
o

early dehyvdration requires lunl

[¢4]

. repeating lumber punctures when operation is indicated increaseg
fatalities.
4, Fight vercent of caseésg require operation

-~ . o sf s
a. Operative rate of over 12% or below 8% increases moT-

¢. Subtemporzl decompressions seldom indicated., High wor-

tality.

t
nortation of vatients with head injuries liock (38} coined a slogen
ag Tollows: "Alive gkull fracture in = farm house is

dead one in a2 hosnital.
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CONCLUSICH

-J

The laity see much glemour in a "fracture of the skull",

. :

tut to the physician the sgkull fracture is not as of great impor-

tance as the injury to the contents of the gkull., The importance
of knowing how to treat this condition is emphasized by the in-

creasing nuwmber of such accidents every year. Doctore everywhere

should know exactly what to do for these cases s=nd the public can do

‘\
L8

their part with knowledge of nrovper first aid treatment.

Bvery ca g a "law unto itself" and therefore real

n
[N

€
standardization of treatent would not be =dvisable, There are
however certal §rinciples whioh apply to every case. These have
teen get down above and are well cutlined in the nortion adovted
from Hock., The definite velue of thege princinles has been proven ¥
by thousands of cases, The general trend in the management of head
injuries is toward more counservative trestment.

The movenment on foot for nrevention of automobile acci-

dents in the United Btates &l u?m prove effective in reducing the

number znd geverity of heal injuries. American physiciang can be

-k

Ch

depended upon to do their »=vt in any uovement of this sort. And

b

go, onward to the Lillenniumn!
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