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Introduction

Almost everbody has at some time witnessed some individusg
in a state of coma or stupor. This state of affairs stimulates
almost everyone to do something, but often due to the conditions’
of excitement or other emotional circumstances the patient,
whom all desire to aid, is done much harm due tc the unintellig-
ivle and haphazard means which are taken.

This state of affairs in my experience, has thrown me into
a feeling of helplessness. One desires much to help such =
patient in a condition so acute, and if the condition is not
understood there is always the Tear that an error will push the
vatient into fataelity, while the correct stepr would be as im-
portant and spectascular in helping the patient to recoverye.

In corroboration with my views R.B.Todd .Ds, F.ReS¢ of London

in 18580 said, "Among the most formidable indications of distur-
bance of the great Central organ of the nervous system, the brain,
are those states which are Xnown a8 coma and delirium. These
states are so destructive to the consciousness of the patient,

or pervert to so greszst z degree his intellectual powers that we
cannot wonder that the utmost slarm should be excited in the
minds of gll, whether friend or medicsl men, who may be in
attendence of him.

And perhaps there are Tew occasions in which the physic-
ian stands more in need of z2ll that self-possession which

sound knowledge is most likely to impert, than when during his
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attendance upon a paitlent, sither delirious or a comatose statve,

William Macewen ¥.D. of Glasgow, 1879 sald, "The MNedical
Journals znd orvdiaary newspaers contain from time Lo time
varagrapns debtailing iustances of mistakes having been made by

surgeons in determining the cause of insensibility. The con-

sequence of these mistakes have been sericus and often fatal.®

JaT.Eskridge M.D, 1398 sagid, "The proper management of
ceoes of coma depends so largely upon our knowledge of the caus-
of the comatose state in each individual case that it is nec-

s k]

egsary Tor us to have a comprehensive knowledge of the various

syrwptoms of the coma that results from each of the numerous

Devid Forsythe MeD., DeB3.C0,4, FelReloFPs of London 1912 has

o P - ey o T oAt o . o g E%aTle £
sald, "Given z comatose patient, perhaps a stranger and, for

the first time at zny rate, with no friend fo tell his history,

how is this state to be diagrnosed? The situation, though

femiliar to us all, can never abkate its claim on our serious

o
:—}4
<
(O]
3
ot
.
(&)
)
L
4

The mejority of such cases fall within the bounds
of ocur resources.?
E,D.fFriediman ¥.D., H.Y. 1933 has said, "The physician

frequently encounters patieuts in coma or stupor. The deter-

s the

i

mination of the causes of the varying degrees of coma

ot

important Tactor since treaitment is dependent on it.®

3

nd L.F. 10p Jre I.De 1929 have said,
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The Differential Diagnosis of Coma

Dorland defines coma as a state of complete loss of
consciousness from which the vatient cannot be aroused even. by
the most powerful stimulation. He defines stupor as partial or
nearly complete unconsciousness., As this paper is an attempt

coma Trom vractical standpoint some of the deeper states of

4]

stupor must be deglt with., 8o in this paper in speaking of
coma I wish to refer to it not only as true coma, but also to
inelude the deeper states of stupor.
Coma as I wish to refer to>it has been an object of
interest for as long as history dates. James Bregsted's trans-
h

lation of the Edwin Smith Surgical Papyrus brings to us a

-

document which disclosed to us for the first time the human

mind peering into the wmysteries of the human body, and recogniz-

0Q

ing cénditiona and processes there as due to intelligible
physical causes. While the copy of this document which has come
down to us dates from the seventh century BeC., the original
guthorts first manuscript was nroduced at least a thousand years
earlier., DBreasted has conjectured that & surgical treatise of
such importance and appearing in the pyramid age, may possibly

.

heve been written by the earliest known physician, Imhotep, the

great architect-physicisn who flourished in the thirtieth century

1¢ seat of consciousness and intelligence was from the
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earliest times re%ﬂrded by the Egyptians as both the heart and
bowels or abdomen{ These surgeons however have observed the
fact that injurie% to the brain affected the other parts of the
body and especial%y was exﬁerienced in the lower limbs. They
noted the drag orjshuffle of one foot presumably the partial
paralysis resulting from s cranial wounde. Here thén is the
discovery of the ﬁact that the brain is the source of control of
the movements of the body.

S0 the surg%on for the first time in the history of science
noted the effect %f the cranial injury on the lower limbs with
reference 1o the %ide of the skull which had received the injury
In other words th% orient Bgyptian surgeon began observations
on the localiZatibn of the function of the brain.

Charles C., ?homas on selected readings in pathology from
Aegina 625-6901gi?es us proof of detailed observation of conra
at this period. éﬁgina A25-580 found that when the common
origin of the ner?es, the brain, was affected, it resulted that
all the other par&s ofzthe body lost their motion and sensibili-
tye The affectio% was called apoplexy by which the leading

!
energies were impaired, but if the obstruction was in either
side i1t was called hemiplegi and paralysis, and if the injury

was seated in any one part it was called an affection of that

T T crat "gis 1 ; ized with lexve.
vart, hence Hippocrates says "His leg was seized with apoplexy.
Wherefore in apoplectics the respiration remained small, When

it was greatly perverted from its natural energy, it would
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induce a strong affection, and when but little a weak one,
Respiration was regarded as worst when it intermitted or was
rerformed with great exertion. Aegina thought that the affec-
tion arose suddenly from a cold phlegm obstructing the most
important cavities of the brain. 'If the sense of smell was
affected, this arose from the anterior cavities of the brain
or from the pores of the ethmoid bone being obstructed. Thus
apopleptics laid speechless, motionless, and insensible without
fever,s The precursors of this affection he found was sudden and
acute pain in the head, distension of the juglar veins, vertigo,
lashes as it were of light in the eyes, an inordinate coldness
of'the extremeties, palpitation and difficult motion of the whole
body and grinding of the teéth in sleep. Their urine was small
in quantity and of & greenish or black color. The afTections
occurred in old age in those of a phlegmatic temperament, and
thoéé who used a diet of this nature. If it occurred in youth,
it was in the season of summer and it indicated a strong excit-
ing cause,

Another interesting article on coma in regard to its
vhysiology was written by J.lac Donnell i.D. 1835, who made ob-
servations with a view of directing attention to the physical
condition of the brain for example with reference to the circu-
lation of the bleood in it and to the pressure of atmosphere on
it. He pointed out that those acquainted with laws of the

atmospheric pressure and the manner in which it may be conveyed
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by circulating liguids, will know that the brain is as complete-
ly under this influence as if the brain was exposed naked. He
also observed that in many diseases of the brain, comatose

symptoms etc, were almost constantly referred to by practition-

[0

rs a5 compression of the brain as their cause, and this he

a

ed out will no doubt gpvear absurd from the following con-
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derations together with what we know positively of the affect

o

f incresased pressure on the brain, that in the majority of cas
compression of the brain had no concern in producing sympltoms.
For instance animals with a brain similar to man, for examvle

the whale, can stand a pressure on their body equal to two

€8

hundred eleven thousnd two hundred tons, without =ny ill affect%,

also man himself can stand much pressure in a diving bell. Due
to transference of the pressure equally to all parts of the body
by the blood as proven by laws of liguids;  the brain receives
equal pressure to that on the outside. In none of these cases
was a comatose condition produced and he concluded that simple
compression of the brain did not produce such symptoms. 350

lac Donnell was convinced that the affect on the circulation

}‘J +

s a circumstance of importance in the production of comatose
symptoms, if it did not actuslly produce them.

The above citations represent the relative slow progress
in regard to coms until the beginning of the nineteenth century.
There was little progress from 3000B.C, until 600 A,D. The

conjectures in 1835 by Mac Deonnell are uncertain and rather
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crude but do show a fineness in that he bas

5e

regsoning on

e 8
hysical laws in proving and disproving statements and beliefs.

@

Charles Mercier H.B. 1835 was one of the first men %o sub-
mit an zritical on coma with reference to observed synptoms. He

neted a peralysis mo

=
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or less complete of all the voluniary

an incomplete paralysis of the muscular

Eh

muscular system an

system of the skin, of the arteries, of the bladder, of the pu=.
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, and of the respiratory system, the heart muscles being the
cnly ones not wezkened in some degree. In all states of resl
coma he found the eyves moved independently of one gnother and
even diverged 1n some cases, this being useful in ruling out
melingering and hysteriaze.

George Johnson leDs, FR.C.P, mentioned the difficulty
in distinguishing the difference between drunkenness, epilepsy
snd other forms of coma. He recognized that first you must
conglder what are the possible causes of the symptoms of drunk-
enness, First the patient may have g clot of blood in kis brain
as the result of disease or blow. Secondly it may be due to
epilepsy, and thirdly it may be due to excess alcohol or opium,
and lastly 1t may be due to uremia. His idezs was that if in

doubt of diagnosis it is better to err, if at z2ll, on the side
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Case that it was necessary to have a comprehensive knowledge of
the various symptoms of the coma that result from each of the
numerous causes. He referred to coma to designate a more or less
R

acute condition of insensibility from which the patient can be
only partially aroused, or not aroused at all, this being
rractically the meaning I have bestowed upon it. He ruled out
coma due 1o hyperpyrexia, typhoid, cancer other than brain and
yellow atrophy of the liver.

He divided the causes of coma into seven groups which are:
I. Transient

1l Syncope in fainting.

o, IT. Z¥rom lethal doses of medicinal agents.

1. Choral

2e Opium

S Belladonna

4, Hyoscyamus and its alkaloids

Se Alcohol

Ga Lead
ITIi., Comz from poison cother than medicinal agents circulsting

in the blood,

1. Asphyxia from poisonous gases

Ze Ptomaines

3 Uremia

4, Dizgbetes
IV, Convulsive states preceding coma.

1. The preeruptive stage of the exthemzta, sometimes

\ preceeded by convulion.
e Reflex convulsion such as teething, overloading the
stomach etc. in children.,

Se HEpilepsy
%, Hysteris
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HEpileptoid and appoplectoid attacks due tc partic
dimentia or other organic bralin dissases such as
lues and zlcoholism.

Ve Voluntary coma.

e 1.

Felgning

VI. Coma from profound disturbances of the cerebral circulatiocn,

but unattended by organic lesions of the brain substance.

1.
! Le
S
4

Shock

Concussicn of the brain
Conjestion of the brain
dnemis of the brain

VII. Coma from organic disease of the brain.

Eaa Se

Group I.

Simple spoplexy of the aged
Traums of the brain
Syphilis of the brain
Cerebral meningitis

Abscess of the brain

Tumor of the brzin

Cerebral hemorrhage
Cerebral embolism

Cerebral thrombosis

Transient cons.

This he thought due to a sudden weaking or temporary
arrest of the heart's action producing anemiz of the
vrain and resulting in unconsciousness, more or less
profound.

Symptoms:
1. Pgleness of the surface of the body
especiaglly lips, gums and face.
Ze Tiglated pupils.
G Cold perspiration if severe.
4, Respiration weak.
5. Thready pulse.
8. Face becomes cyanatic and puffing of
lips at each respiration.

Bt NS e TR 1 SR o S A RAERSEE T R | T Wk
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Negative Symptoms: :
Lo o convulsions.
Za Ho musculer rigidity.
3 No paresis or paralysis.

The fact that symptoms are fleeting in character and
pass away on return of blood to the head is important
in diagnosis.

Differential diagnosis:
Degenergtion of the heart, apoplectoid
attacks of cerebral origin, hysteria.

Degeneration of the hezrt will show other

hegrt symptoms such &s edema, history of

similar attacks, heart enlargement etc.,
more marked cyanosis., Bishop SeF. and

Bishop SeF.Jr. have summarized that:

1. Faintness or syncope is seen by the
cardiologist relatively often as a
chief complainte.

Its freguent occurrence in hyperten-

sion is emphasized. It is not coften

found to be associsted with hypoten-
sione.

Se Disturbance in cardiac mechanism may
often be the underlying cause of Tainte
ness Or SyNncope.

4, Faintness or syncope may be a symptom
of coronary disease.

Ny
*

Eskridge continues and has found that
applectoid attacks have less cyanosis, may
be twitching of face muscules, stertor for a
few seconds, symptoms less fleeting on lower
ing the head and hezdaches subseguently.

Hysteria: pulse unchanged, no paleness or
cyanosis.

Coma from lethal doses of medicinal agents.

Choral: Temperature lowered, respiration quiet,
may be more full, pulse wezsk and rather slow
pupils generally small, difficult to arouse.
Later respiration irregular and rapid,
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Opium:

e

Slow pulse, noisy respiration, reduced
to4 to 10 respirations per minute, contract-
ed puplls, capillaries of face dilated be-
Tore death, pulse fast, eyes dizlate.

Differential diasgnosis: The contracted
rupil, slow pulse, and labored respiration
sometimes found from hemorrhage in the base
of the breain, especially in the latersl ven-
tricles or into the pons, may at first lead
one to suspect poisoning from ovium, but the
subnormal temperature from hemorrhage into
the ventricles, and sudden increagse in body
heat from pontine lesions, together with
localizing symptoms would render the diagno-
s8is guiet easy.

Belladonnae poisoning: Coma preceeded by delir-

ium and convulsions,

Skin hes scarlet rash and is hot and dry,
pupils dilated, temperature raised, pulse
rzpid, respiration at first deep and slow,
later vefore death it becomes rapid.

Differential diagnosis: - Scarlet color
of the skin, the delirium and absence of
localizing symptoms serve to distinguish
coms from belladonnal polsoning, from that
due to brain lesions. The scarlet skin, the
delirium -and excitement of the heart, aid in
separating from other mydriatics especially
hyoseyamus and 1ts alkoids.

Alcoholic comal A noisy unconscious condition

voints to alcoliol.

The patient may be profoundly unconscious,
cannoct be aroused, often striking at the one
who is disturbing him, conjunctive conjested,

One must beer in mind that & verson who 1s
intoxicated may be suffering from organic
disease of the brain, either acute or chronic.
In 21l cases a careful examination should be
made Tor suche.

Lead comas Preceeded usually by vomiting, purging

nd convulsion. Urine analysis reveals
ead. Lead line 1if taken into stomach for
everal days,

W o m




Differentisl diagnosis: Sometimes it is
extremely difficult to diagnose gz condition of
encephalopathy from lead unless a careful
ahzlysis of the urine is made for this poison,
or the history should point to a source by
which the metal has found entrance to the
systen.

.f'_‘.rO]
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IT. Coma from poisons other than medicinal agents cir-

o
=}
O

culating in the blood.

Asphxia Trom voison gases: Lividity of the ton=
zue and 1153, and embareszced respiration are
cemﬁonly found in these cases, E@“aplng ga5,
charred wooed etc. help 1In diagnosise.

o
o®
)

: The ceses of coma that have result-
wm the injestion of putrid Tood, have

1 y been preceeded by an irritsiting gos-

0 intestinal roison, which resulis in vomit-
ng and diarrhaes for a few hours to days be-
re O«
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Gome Trom urosmia: The onset 1s often attended
by delirium and convulsions, which would ex= -
clude alcohol and opium. Albumen gnd tube
casts in urine suggest &remia, but albumen
is often found in cerebral ensrrhaéM@

It must be horn«in u“ﬁa that rensl diseasc
especizlly the senile form, (granular disease
of the Kwﬁﬁe‘) ocecurs in about a third of the
cases of cerebral hemorrhage. The peculiagy
vhysiocgnemy nf a person suffering from renal
disesse with edemz, egual pupils, often less
vrofound coma than in cerebral b
with usually nearly normal Temp he
presence of urine ﬁuC~ gn the D the
absence ¢ i i e TOms in =
Joung y suffi agble

. urems
, Gowe igidity of limbs ov
o local musc ng during coms is, if
constant in 3¢ n faveor of cerebral
wmischief; 1 £ e in vosition, it is in
Tagvor of vremia,. Temperature ncot important,
cqual in both sides help exclude brailn lesions.
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Diabetic coma: Usually gradual in onsetv, sugary
~ - - ~ 3 K . - HA R

UTrine,. In absence of localizing symptoms

k! o o L g -]

the diagnosis 1s justified.
sl e - Lo A ‘ ey P - 1

Sonvulsive states. Coma ushered in by a convulsion

o
eruptive stage of the exanthematous fevers, especiale
ly scarlet Tever.

Differential diagnosis: Would be between thess,
exanthematous, fevers, reflex convulsiaﬂs
from an overlozded stomach etc

Scarlet Tever: Temperature high (104-105), nulse
frequent, and generally only one or two conw
vulsions, respiration rapid, and coma cstops
when rash sppears. When convulsions usher
in the obtrusive symptoms of meningitis, they
may recurr every few minutes to an hour une
til several have occureds. . Temperature high
104-106 pulse less raxld. High uemf@rgture
one convulsion, pulse 140-180 favors S.C.
fever, '

Coma from teething or an overloaded stomach:
Rarely atitended by temperaiure over 103
degrees, pulse less rapid than exanthemata,
face flushed, temperature 103, vulss 120,
flushed face would indicate overlozded stom-
ach. Repeated convulsiocns, high temperature
and pale Tace would suggest meniungitis.
Diagnosis can not alwsys be nade during the
first twenty four hours or even thirty six.

Coma from epilepsy: If the history of the patisnt
is known and the cnset of uaavulsian witness.
ed, little difficulty of diagnosis is wit-
nessed, Howaver, persons suffering Trom
epilevpsy are usually subject to other causes
of comae. If the patient is first seen in
the comatose stage following a fit, and no
knowledge of history present, the absence of

hemiplegic symphtoms and the short duration
of the coma would serve to distinguish the
case Trom unilateral brain lesion, In the
absence of history it may not be nossible
to differentiate between sudden cerebral
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gion without unilateral symptoms. How-

er in socme CPQVS of epilepsy the selzures
e Tollowed by a weakness of one arm or

g especially at the distal end of the ex-
emity., Hultiple thrombi and emboli may
ve rise To s condition resembling status
ol
i

o
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lepticus without being attended by a
gle unilateral symptom. DBrain hemorrhage
nerally shows unilateral symptoms however.

W gy ok b

tie}
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riat Subjects are usually Temsales,
Qomes on su dien¢f, often preceseded by delir-
ium, or may aliternate with it., Face Tlushed
and hot, may Vbe much physical exeriicn. Fu-
pils are ﬂorma¢, and react normselly unless
uﬂ% vatient is making considerable muscular

ffort, and then they may be slightly dilated
amd react irregularily. Pulse normal, urine
retained, respiration rapid but not stertor-
OUS. .

fferential diagnosis: Hysteria, organic brain

disease especially cerebral coqgestloﬂ, men-
ingitis, or vascular lesion, Feigning may
be excliuded by the absence of a2ll symptoums
except those thal may be produced by physi-
cal exertion.

Hysterical comz, and coma due to cerebral
xhaustion resuliting in passive conjestion,.
When patient is profoundly unconscious and
prupils wont respond to light, a diagnosis of
ﬂysfe ~ia should not be made,

With reference to hysterical coma we may
conclude that:

1. The initial symptoms of a case of
organic brain disesse maey apparent-
ly be hysterical in character,

2e The case may be characteristic of
nysteria at the start and as it
progresses, organic changes, or
other changes proving equally in-
tractable, may develop from ex-
haustion, disturbance of circula-
tion, or disturbed metalic processe.

Coma from epileptold and spoplectoid attacks:

Due to paretic dementia, or other organic
brain disease, such as syrhilis and chronic
alcoholism,
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Group V.

13.

In paretic dementia the history of the
patient would be the only guide to the diag-
nosis, as the coma is similar in every respect
to that of vascular lesion. When however the
convulsion, with resulting coma is the first
symptom of paretic dementia, time only would
differentiate the attack from epileptic or
apoplectiform in charactier.

Coma from syphilis and chronic alcoholism: Can only
be diagnosed by evidence of certalin organic .
brain changes. Also these persons are liablie
to other causes of coms.

Voluntary coms: Feigning. Everthing usually observ-
ed in an epipleptic fit can easily be simulzted by a
clever malingerer éﬁcept the change in the color of
the face, the sudden and unexpecied irritation.

Color of face: By muscle action redness of face
can be produced, but it is very difficult to
hold the breath until cyanosis occurs as in
genuine convulsions.

Conditions of the pupils: Early in the f£it the
vupils are salid to e contracted, but during
most of the tonic stage and all of the clonic
they are dilated and do not respond perfectily
to light. On regaining consciousness they
may dilate and contract every few seconds.
However on severe muscular exertion the pupils
are dilated and react sluggishly. So it is
concluded that unless the irrides fail absolut=
ly to respond the pupils are of no value in
diagnosis of genuine epipleptic fits.

Insensibility to suddenly inflicted irritation:

In unconsciousness fromepileptic convulsions,
if the cornea is ftouched the eyelid moves a
little, if the supra orbital nerves are firmly
pressed, the forehead may corrugate o little.
If a pin is thrust into the leg a slight move-
ment may be produced but no purposeful effort,
Fz felgggd epilepsy & sudden irritation unex-
Dected will cause an intelligent effort to be

K- o .
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made to avoid it. The vest method of diff-
erential diagnosis is to give anesthetic.

Group VI. Coma from profound disturbances of the cerebral
circulation, but unattended by organic lesion of
the brain substance.

Coma Trom shock and concussion of the brain:
In severe shock consciousness may be complete-
1y lost and it immediately follows the de-
pressing cause,.

Symptoms: Pupils usually dilated, muscles
relaxed, fTace vale, surface of body cool,
temperature lowered, pulse wesgk and ragpid,
sometimes slow and irregular, respiration
shallow and often freguent. Sphincters some-
times relaxed, and there may be vomiting.

Differentisl diagnosis of delzyed shock which
comes on someitime after the injury and shock,
followed by delayed or imperfect reaction,
both of which are due to concealed hemorrhage
= of some other complication: When the shock
has been caused by a blow on the head, it is
often difficult to tell whether the symptoms
are due to shock of cerebral concussion, or to
those of an inter cranial lesiocn. The sb-
sence of any localizing symptoms, and the
presence of slightly subnormel temperature
equal in each axilla: weak and raplid pulse,
noiseless respiration with evidence soon after
injury of beginning reaction, which is contin-
uous after it hazs become manifest, point to-
ward the fuctional nature of the trouble. It
is sometimes impossible to exclude organic
disease of the brain in these cases until days
have elapsed. If coma and semi comatose
condition lasts for days or weeks, even in
the absence of an organic nature, it is pro-
bable that laceration of the brain has occurr-
- ed or slight cappillary hemorrhage into the
brain substance has taken place.

Coma from cerebral conjestion: It is rare for
coma to result from cerebral conjestion, un-
less the cause be isclation of the vasomotor
disturbence found iun paretic dementis. The
lighter forms generally pass into stupor.
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Cowsz from cerebrsl anemia:

Group VII. Com
Coma,
Coma

In this event

i gmes on gradusl and is often
precavxed by he

t e
sdache and delirium. 14 the

active Torm there will be history of exposure.
The face flushed, carotids throb, pulse rapid,
full znd strong, tewperature elevated, pupils

contracted, con;untzve conjestion, no localiz=-
ing sywptoms are present, and recovery 1is soon
if inflametion does not result or the patient

is not exhausted by high Tever.

In the massive Torm the appearance of ven-
cus stasis is indiecated, rvespiration rapid and
noisy, rulse rapid and temperature is elevated
4n@ to two degrees, I7 death does not result

gcovery soon takes place. v

In neither form of conjestion is there any
localizing symptoms of evidence of cranial nerve
involvment., Differentisl diagnosis of meningi#
3

g is by =tiff neck, and vascular lesion by
unilateral symptoms.

Wost commonly caused by
sudden loss of blood. Tke appaﬁ ance of the
vatient and condition of temperaiture and pulse
vould e guut O}Dﬂwifﬁ to those of cersbral
conjestion. elirvium and ccnvvlslan may
occur if loss ol blood 1g rapid and profuse.

o3
Diagnosis is generally evident by history and
gyrptoms,

a Trom orgenic disease of the brain.
frowm simple apoplexy of the : In perscns
gdvanced in life, a condition sometimes occurs
witlh s train of SJW“LOT tohet perfectily resem-
ble those of a vascular lesion of the brein,
ut at autopsy no itrace of hemorrhage or a&ker
gross lesion can oa found. The age of the . o7
patient and the higtory of previous similar
gttacks would aid 1n the diagnesis but the
first attack of epilepsy wmight puzzle the bhest
diagnostician especlally if unilateral symptonms
28 someltimes 1g the case 1s present.
from trzumatism of the brain: If ap injury has
occurred to the hezd and coma results the dig-
gnosis will lile between siwnle concussion,
shock, i sion raln
ed coma, eacti
from a deep comatose state would be almost




Coma from meninsitis'
P

Comsa Trom abscess of the bra

Comea 1

P

ot
(o)
-

cranial

rositive evidencé of organic intrs

trouble usually vascular in nature. Immediaste
coma may be due to an organic lesgion or & funce
ticnal disturbance. The sooner that reaction
begins to take place and the more complete it
is, a few hours after the head injury, the great
er the probability tqat it is functional. Ster-

e

torous respiration, conjestion of the face, slow

full pulse, unilateral symptoms and convulsions
hage.

-

would 1nd1caue intra craniszl heworrh

In the absence of a history,

the diagno is would depend on rigidity of neck,

cranial nerve

anvelvneﬂt

increased tpﬁbﬁf&tbfe,

irregulsr

resvpiration,

SlOW irregular pulse if

rressure symptoms are still present, but repid
pulse,if the sta ge of exhaustion had been reach-
ed. Papilidems way be present. If of long dura-

tion, optic atrophy mey be present.
changes would enable one To exclude

Optic nerve

all vascu-

lar lesions except possibly thrombosis. Choked
disc with evidence of meningitis would indicate
that the meningeal inflamzstion was secondary to
tumocr or abscess. The greater the choke disc
the more likely the trouble was tumor primasrily.
A tuberculous tumor or nQdule i1s about the only
growth of the brazin that caus general menine
gitis.

in: The history of the
case, with a probable csuse of intra cranisl
suppuration vage 1ilat1ng tenperaiure, slight
swelling of optic discs and unilateral symptoms,
if these were present, would be the principle
aids to diagnosis. If ne history is obtainable
and optic neuritis lS p?esemt and the other
cause sxcept tumor luded, the differential
diagnosis of tunmocr aﬂd shecess would be necegs~
aY¥v. Thne greater the choke the more likely a
tumor. The gresgter the variation of temperature
from normal and the more profuse the perspira-
tion during the coma the more likely that it is
zbscess, The terminal stsge of abscess of the
brain is usually attended with high temperature
gnd the body is bathed in perspiration.

from tumor of the brein: It sometimes happens
that Wﬂaﬂ %atlent 7ith a brain tumor is seen
Tor the first time Tthey i8

are in a coma. Thi




may ve the coma thait just preceedes death, or
may be any time in the progress of the growth,
especiglly if it dis in the regilon of the cere-
vellum so ag to cause pressure on the veins of
Galen or czuse effusion intc the laterzl ven-
tricle, Pronounced choking of the discs woul

e settle the dizgnosis in fevor of tumer provid-
ed that renal disease, anemia and lead encephsa-
lopathy had been excluded.

Coma from non traumatic vascular lesions: These ipn=-
clude hemorrhage and thrombotic and embolic
ocelusion of vessels. Coms from vascular lesion
is a8 a rule sudden in its onset and mwore or less
profound, depending on the nature of the vascular
disturbances. One of the most common symploms
is hemiplegia. Having determined that the coma
in a given case is due to hemiplegia or occlusion
of a vessel, it is important to determine the
nature of the wvascular lesion.

Comg, from embolic occulsion: It is probable that we
are never justified in diazgnesing cerebral em-
Py bolism in the absence of an apparent cause,

ZBndocaraditis, chronie in nature, with subacutle
attacks of endocarditis is the most common cause.
Next most frequent cause is a suppurative process
especislly in the thorax or sbdominal cavitye.

The varturient state and the blood changes often
found in chronic syphilis, with exhaustion often
favors embollism. Cows from embolism is gener-
ally shorter and less profound than in hemorrhage
Cases with more or less hemiplegie inyoung person
without profound coma of several hours durztion
would be against hemorrhage. The less the pri-
mary disturbance of temperature provided the
paralysis is extensive the less likely that we
have cerebral hemorrhage.

Coms from thrombotic occlusion of a cerebral vessel:
Atheroma of the vessels, a potent factor in the
causation of thrombosis does not occur before
e 365-40 years of age except possibly in associa-
“ tion with Bright's disease or as a resuli of it.
Syphilitic arteritis is =z fregquent cause of
thrombosis from the twentieth to the fiftieth
year and 1t may occur earlier or later but the
frequency diminishes in the two extremes of life,

e,
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Some points in diagnesis between coma of thrombotic

lusion and cerebral hemorrhag

Thrombotic oecclusion.

1.
2e
3e
4e
De
G
7o
Be
e

10,

Prodromes frequent.

Great degenersltion of the
arteries of the limbs or &
history of syphilis.

Pulse soft and often come
vressible.

Eeart feeble, dilated, and
ir rregulsy

Coma less marked in depth

and duration.

Following depressing ine
Tluence,

Local convulsion more
frequent.

31light initial temperature
1muurbea

Slight variation of temper-
mﬁurs.

Secondary inflamatory
symptoms freguent and
well marked.

Co

Cerebral hemorrhage.

1.
Ze

Be
De

10.

Prodromes infreguent.
Turgid face and strenﬁly
beating of the arteries
of the neck,

High artery tension 1
less of size of pulse,
Heart hyvertrophied and
beating stronglye.

Coma more intense and largew

regard-

Due to mental exclitement.
Feneral convulsion more
freqguente.

Often great lnitial tempers
ture disturbance.

Rise in temperatiure 123-24
hours after.

Secondary inflamatory
symptoms less in frequency
and degree.

clearly by other men and other

KeloSpriggs has briefly considered some of the most dige

tinctive features of each class

of

VieVe

1. Aporlexy: Profound consa,
man, thicl
2 ﬁompross on History of
following suc
one pupil 4dil

e Concussion:
by = less profound co
pulse znd respiration

of coma from a diagnostic point

e
¢k arteries and may be hemip?eg Gie
ion:

id i
ceeded bJ profound coma, with pog
ated or nemipleglic signe.

History of injury immediately succesded
with pale fTace anf fee

mcm b}

sudden onse

injury with luci

4, Epilevptic coma: Eigtory of previous fits or of
convulsions preceeding the coms, most probebly Youns




subject with possi z vitten tongue, rapid im-
crovement, :

De Zpileptiform attacks of G.P.I., cerebral syphilis,
disseminated sclerosis, or cerebral tumor cannot
possibly be diagnosed from eplilepsy while comatose.

Be Uremlic conma: Come, with intermittent convulsions
27 twitchingss-other signs of Brighit's disease.

7 Qrium poisoning: Pin peint pupils, ashen hue, and
nistory.

Fa Heat stroke:  History and hyperpyrexla.

e Alcoholic coma:l History of 1ittle lmportance,
gleohol will be left when olther causes are excludsd

Ty . L & P A B T O I R . 3 S R,
He points outl thal in differvent diagnosis between care-

bral hemorrhage, embolism gnd thrombosls that:

1. The rmore severe and prolonged the coma the more Llik
iy it is hswmorrhage.

2 Hemiplegia in which coma 1s absent or is only sliig
present Tavors embolism.

Sa Age favors hemiplegla or thrombosis, youth exclud
nemipleglia unless there i1s an antecedent embollism,.

4, Heart lesions favor embolisnm.

D Grazdusl onset Tavors thrombosis,

Ge fphasisa is slightly more freguent with embolism as
the left carotid is z more easy path for emboll,
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causes of coma as follows:
1. General eg., alcohol, uremies, diabees, copium, and Za
poisoning and hypoglycemlsz.
fol 3 Epile-f}s:}rs
S Intracra 1

Lesiong with or without focal signs.
2

sub-agrchnold hemorrhage

a. OConcussion of the brain
b. Gross hemorrhage with or without fracture

Alcohiol coma is rvecognized by the odor of alcokol in th
breath, the incidence of vomiting, delirium and restlessn
In the uremia we find evidences of nephritis, character




tic changes in the fundi, hypertension, edema of the Llimbs,
high ¥.P, N,, transifory bczlﬁlegias or monoplegias. The on-
set of coma in these cas 15 usually gradual and is preceed-
ed by toxic hesz dacq@s, v miting, and other signs of toxicity.
Opium poisoning can be identified by the small pupils,
relaﬁlve slow pulse and shallow breagthing.
Gas poison: History of expos&re,‘at times one nay detect

a characteristic odor in the breath, and the spectroscopilc
est is positive., The patient iSurlLV presents marked cyan=-
sis and & pecullar redness of the skin.

In diabetic coma we Tind the "soft eye ball® (due to low
nira-ocular tension), elevation of the blood sugar level and
igns of acidoslis, including low carbondioxide combining
vower in the blood. There is usually a2 preceeding nausea,
vomiting and epigastiric paine. ,

hysical examination shows the characteristic Kussmaul
breathing, low temperature and dryness of the skin (due to
desication of tissue).

Hypoglycemic shock 1s ususlly the result of hyper insuline
sw. Friedman recslls two instances of this tyve of stupor,
one was a case of suprs sellar cyst with hypoglyéemic crisis,
the other a tumor of the third ventricle, These gtates were

relieved by glucose,
GaSeYoung has found that discoloration of the mouth hands
or clothes 1s charascteristic enough for corrosives.

-

o

Epilensy. Post-epileptic stupor is idenitified by the
history, evidence of tongue bite, and usually rapid recovery.

I1IT. Intracraanisl lesions.

a. Apoplexy.

This is one of the wost common causes of coma, and
is due either to hemiplegias or thrombosis. The lat-
ter is more apt to occur slowly, especially during
sleep, while the onset of hemiplegia i1s usually sudg
en. In the typical case the patient is usually

: cyanotic, the breathing is stertorous, the blood
pressur e is elevated, the pulse slow and full, and a
ganﬁ,wl flacldity wnd more pronounced on the paral-
yzed, A4s a rule we Tind 0Qngugate deviation of the
eyes and head, eilther way, in accordance as 1o
whether OC&iO?VIiC centers are irvitated or paralyz-
ed, the latter toward the lesion. The pupils are
dilated and fixed unless the hemorrhage is poniine
in localizations The deep reflexes are first dimine-
ished and Babinski positive. The cornezal reflex is
lost on the hemiplegic side. The temperature rises
and in the fatal cases the scene ends with & termin.
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2l hypostatic pneéumonia. In these individuals one
usually oatalno & history of nephritis and hyperten-
sion and freguently a ﬂ;story of preliminary small
%insults® wltn dizziness and defective memory, an-
tedating the major attack.

Heningitise.

This may Dbe the cause of stupor or coma. It may
by primary (T.B., meningococic or influenzic) or se-
condary following or accompanying otitis media and
sinuitis etce.

In the T.B. type one frequently elicits a a history
of vone or joint T.B. or there may be evidence of the
primary infection in the lungs or kidneys. It may
follow Pott's disease, it may follow miliary T.B. of
the lungs.

The lesion in the brzin is as a rule most marked in
the interpedunclar space, hence the frequency of oculo
motor palsy. At first the meningeal signs are only
suggestive but latter on one demonstr ate distinct
rigid neck and positive kernige.

The spingl fluld is characteristic fairly clear am
colorless but may be xanthochromic. There is a de=-
finite lymphocytosis which rises as the disease
process sdvances, the protein is increasai ax the
sugar content Talls progressively, after z few hours
g pellicle forms in which the T.B. bacilll dan fre-
gquently be demonstrated.

The meningococcus infection are as a rule more ful-
mingting, there is more constitutionsl disturbance and
the meningitic phenomena are more pronounced, herps
is frequently vpresent. The spingl fluid is purulent
and usually gram negative ococci can be found, sugar
reduced or absent.

The secondary meningitis usually accompanies otitis
media and sinusitis snd may be sterile or infectious.
In the sterile form one finds either a polynucleosis
or g lymphocytosis in the spinal fluid but no organ-
isms. HMeningeal signs not pronounced nor the sugsar
sltered. The secondary bacterial meningitides prove
almost uniformally Tatal.

Avscess of the brain.

Bregin sbscess 1s another cause of tuvor and coms.
It may be oftogenic in which it inv olve tho temporal
lobe or cerebellum. t may also accompany the

sphenoids. DBrain abstess may be metzstatic in origin’
secondery to a primary focus in the lung. In such
instances it . is usually a terminal event., It is ime
poriznt to remember that brain abscess may also be
found as a part 0of the picture of general s5epsis.
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A3 2 rule the patient is mentally torpid the
pulse slow and the temperature only sllgntiy elevai-
eds In most instances there are Tocal signs point-
ing either to tne temporal lobe (speech and field
defects) or to the cerebellum (nystagamus and cere-
bellum phenomenon)

Tumor of the brain.

rrhage into & tumor (a latent

Cccassionally hem
of the right hemisphere) msy be

glioma, especislly of

ushered in by an attac 0
instances the prebeﬂces of
in the Tundus helps to z

)

f stuporvousnessz, In such
ocal signs and changes
ify the lesion.

Encephalitis,

This 235 a cause of coms way be @ primary DIroces
when it occurs in epidemic form, or as a part of the
syndrome of Heine iledin's disease (Poliomyelitis)e.
It may be secondary when it follows in the wake of
meagsles, vaccination, varicella, or other infTectious
disease,

It may also be the esult of salversan intoxi-
cation, in such lhgtaaCEﬁ it is hemorrhagic in type
and is usually fatal. There is nothing in cases of
this group to suggzest either a vascular accident or
an otitic complication and the spinal fluld is

usually normal,
There is another type of encephalitis describ-
ed by Wernicke as pollo—ﬂnceinalltun superior
slcoholica. 1t occurs in chronic alcoholism. The
lesions are largely peri-aqueductal in location, as
in. @ﬂﬂepﬂr$lils hence the frequency of unystagamus,

de

H]
occulary muscle palsies, somnolence and bladder reten-
tion. The spinel Tluld mey be xzenthochromlc., Fried-
man has seen one individual who k,epcnuvd this
syndrome in azssociation with wide spread alcoholl
uC!}F@ aritis and a typlesl Korsakoff psychosis.
vontanecus subarachnoid hemorrhag€.

This & frequent czuse of coma and may occur
in all azges. The onset is usually abrupt, with
vain at the nape of the neck, headache and vomiting.
Stupor rapidly supervenes., Very s00n thereafter the
pvatient exhiblts fever leucocytosls and glowing of
the pulse. Physical examination shows signs of
meningitis and the spinal fluid reveals character-
igtic fluid, uniformly bloody, does not coagulate,
If the *test tube is allowed to stand, the super-
natent fluid is usually xanthochromic. ILzter on
there nmay be a relative lymphocvtosis dus to re-
sction to forelgn protein,
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fhe most freguent cause of subarschnoid hen-
orrhage is rupture of g miliary annurism, involv-
ing one of the branches of the circle of Willis.
?re eeding some of the cranial nerves may be in-
volved,

&

case the patient may exhibit the external evidence
of the so-called thymolymphatic constitution {(hor-

These gnneurysm may be congenitial, in which

izonial pubic healr, scasnt beard and body hair in
the male, hypoplastic cardiovasgular systems).

They mway also be encountered in the
tensive ¢ e and in children suffering from sub-
zcute inf ous endocsrditis who develop mycotic
aneurysm in cerebral vessels. H¥any of the patients
recover and give a hLSbOf) of episodes of menlrgea‘
irritation. Progrn%@ depends on the size of the rent

adult with hyper-
o]

IVe Treuma: Thie way give rise to either concussion of the
brain or gross hemorrhage. Concussicon differs only qualitative-
ly from contusion of the brain. In these cases there are local
signg of injury and the stupor follows the fTraums immediately.
Concussicn was at one time ascribed to an scute compression of
the brain with cerebrzl anemia. We now believe that 1t is due
to aiﬁu@e perivascular hemorrhage in the cortex, basal ganglia
and mid-train. L. P Broster O.BeE., Helh., FeRW4CeSs brings out
the fact that there is no satisfactory theory explaining the
athalcgy of concag&ien.

Friedman finds that gross hemorrhage may be elther epi-
dural (from laceration of the middle meningea artery) sub-~
dural, subarachnecid, or intercerebral.

B Epidural hemorrhage T0llows goon after traums In
mogt instances there is a briefl free interval but
not always. At first there are signs of cerebral
irritation znd later stupor which increases. The
diagnosis of the lesion is difficult and many are
P"eLlOGKed and are discovered at autspsy. ZsHay
examination of the skull msy be of assis uange,
especiglly if the fracture involves *h@ temporal
bone. In such cases the diagnosis of laceration of

the middle meningeal srtery can be entertalined.

Ve Sub-dural hemorrhage ogurs outside the subarachnoid
space. It varies only in degree Trom the condition
described as pachymeninglitis hemerrlaﬁlca internsz.
It may be encountéred in case of generzl paresis
and chronic slcoholisme. It is especially apt to
occur in the wake of g relatively slight trauma.
The bleeding is azscribed to rupture of the veins
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vhich enter the longitudinal sinus almost at
ight angle; the ocozing continues until s T2
arge clot Torms on the surface of the brain.

There is a5 a rule a considerable free inter=-
val after the injury (thus differing from middle
meningeal bleeding). Often the patient has cowm-
rletely forgotten the trauma. He may continue his
work although he appears 1o be gulet retarded and
does not appear to be gulet himself. Lsater he
developes heazdache, dizzinegss, vomiting, and signs
of increased intracranial pressure (slow pulse and
chokedisc)s At first there is drowsiness which
later deepens to coma. Periodically the patient
emerges from and elapses into stupor. Lumbar
runcture generslly reveals no abnormalities aside
from increased intra thecal pressure (the sub-dural
sac being distinect from subarachnoid space) at times
the fluid may be xanthochromic. In most cases the
subdural hematoma there are focal signs pointing to
s lesion of one hemisphere and in a number of in-
stances homolatersal dilatation of the pupil has been
found. In many of our cases the hematoms was looked
for over the apparently involved hemisphere but it
was not found there, Exploration of the other side
was then carried out and the hematoma located. This
anomslous situation has been ascribed tc a contre-
coup mechanism, the hematoma on one side displacing
the entire brain to the opposite side, or jamming
the brain stem against the tentoreal incisure of the
ovposite side, thus giving rise to ipsclateral
pyramidal tract sign.

-
rly

b g

Subarachnoid bleeding may accompany Tracture of the skull

but it is freguently non traumatic in orgin.

Traums may also give rise to intra cerebral bleeding with

out fracture to the skull or subsrachneld hemorrhage

Friedman observed at least three instances of
is syndrome following trauma. They all presented
gns of a focal lesion in the brain. Exploration

=

iled to reveal the presence of either epi or sub-
dursl bleeding but aspiration of the brain ylelded
bloody fluid. Two of the cases terminated Tatally,
the third is still alive but presented clinical
evidence of z residual lesion in the right hemis=-
vhere. Intra ventricular hemorrhage usually accom-
panies the apoplexies in which bleeding plows its
way through the brain substance and reaches the
ventrical., Pzliients with this condition exhibii
convulelons, geheralized muscular rigidity, menin-
geal signs, brodycardia and bloody spinsgl fluid.
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hese cases rcve rapidly fatale.
Another system of discussion of coma is presented by

David Forsythe .D,,F.E.C.P., in which he keeps in mind around

& nalfl dozen causes which are:
1. Vascular derangements of the brain.
"+ (hemorrhage, thrombosis, emwbolism)
Ze Injuries to the head,
S HEpilepsy
4, Diabetes
5e Poisons
Ba Adams~-3toke's disease.
Jith a surmmary for easy reference the author has tabulated
& list of pathological causes.
I. Dearrvengement of cerebrasl circulation as given
already.
I7,. Comas culmingting illnesses
1. Heningitis

Ze Encevhglitis
D Cerebrsl abscess
4, Cerebral Itumor
De Fevers
G Eclampsia
e Cn@lemmm
B Epidemic enteritis
Te General pwralysie
1o. Diseminsted sclerosis
I1I.  Pernicious malarias
Muscle eth istion
Heat stroke

After having come in contact with & case Group IITI will

A

hardly ever be confounded with the rest. In Group II the cs

a
are mich like Group III, asz coma in these instances does not

is not infallgble he polnts out, for in T.B. meningitis,

cerebral tumor, and specific Tevers of childnood the firs
¥
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manifestion noted, under certalz
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inating sclserosis.

The kernel of the whole subject he states howevsy is

Group I. Here as the Tirst step in the differential disgoesis
it is useful as a rule to separate on the one hand, cerebral

hemorrnage, thromboslis, embolism, and injury,from on the other

hand epilepsy, uremia, diabetes, poison and Adam-Stoke's disease
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ral lesions,

symptoms will be modified and the dammage may be located by a

paralysis, tightly contracted pupils, a rising

[

tempersture, and not lﬁmreeue tly convulsions. In either event
if, .as is likeliest, Bright's disease lies at the bottom of the
mischief, the proof must be sought in the hyperirophied heart
and tense degenerated azrteries, in the urine and retina, nor

if still in doubt, must a chance be overlooked that the cerebro-~
spinal fiuid may be tinged with blood that has trickled down
from the head,

i/ 1

Cerebral thrombosis passes through a few hours or days of
vremonitory sympioms, more especially headaches and dizziness
with 111 defined sensations of tingling or numbness on one side,

while his mental confusion may be apparent to his friends as

well as felt by himself., Later as the clot spreads and nmore
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brain is affected he becomes hemiplegic and Tinally subsided

-

he brain go to coma

ot

i

in coma, However not all thrombosis of
depending on the size and the distribution of the symptoms,
This must devnend on the vessel that has become plugged. With

g

g median artery 1like the basilar, the effects will

o

2 spread
over both sides and since the pons bear the brunt, the symptoms
will be severe like those of pontine hemorrhage. On the other
hand with the thrombosis in the posterior cerebral artery carry-
ing blood to =z part of the occipital lobe the symptoms are like-
1y to be a hemiancopsia with sensory aphasia; or with obstruction
in the middle cerebral artery supplying the motor cortex,
hemipleglia, and if the left is affected, aphasia resulis.

With embolism the patient even at times instantaneously
loses consciousness, and if he comes around again finds him-
self powerless on one side and wmay be speechless., Ulcerating
vegetations are often the seat of the embois and this is mani-
fested by petechia on ﬁhe skine

Hith the surgical injuries to the head only hemorrhage is
the likely result. However not with standing that the history
counts for much, but often a history may be lacking, And this
is important, as the injury itselfl may be the result of some
other cause of coms that is apopleptics, epiplepius evc.

-

Commonly however the history o

.

an injury will serve to
distinguish the surgical condition, while with a fracture of

the bone you will probably see blood coming from the ear or
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nose, po8sibly some cerebral spinal fluid, blood may be be-

4

negth the conjunctiva or about the mastoid process and if a

cranial nerve is injured a resulting palsy. Again in compari-
son with meningeal hemorrhage the patient recovers temporarily

znd after several hours becomes comatose. Though now with his

meningezal artery bleeding furiocusly, he goes under very fast,

his symptoms at Tfirst being hemiplegic with the corresponding
iy & ]

pupil widely open. In compression by a fragment of bone, on
the other hand, the coma will follow hard on the injury,.

In epilepsy the patient's history o7 vrevious attacks,
confirmed by possible scars on the head or body, the legscies

eizures, the testimony from an eye witness, the

N

[

from earlier

tten to

;..o.
.

alivae churned up in his mouth, the b gue, volded urine,

the symmetry of his nervous symptoms and as g rule the gradusl

4

return to consclousness---s0me or all of these should make the

(o)

diagnosis relatively easy even while the coma persisis,

Ay ko - T 3 E, £ . . P N S R PR
In contrast to this sizple form, we must recognize that
- o~ P T3 - P
uremla is one of the wmost misleading varieties of coma. Mo

as 2 hemorrhage. Perhsps on these occassions the imposition is
to be set down to a limited edema in one hemisphere, but whab-

ok

ever the explanation this must not be forgotten---that uremisz

b one time or another similates most organic cerebral conditicns,
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of Bright's disesse, suproried negstively encugh, no doubt, by

the zbscence of any sufficient reason for making another dig-

‘znosis. Also the coma is not always very profound, and sonme-

times the patient if briskly stimuleted will stir. G.S.Young

said, MA dizgnosis of uremiz may be made only if the N.P.N. is

above 120 milligrams vercent.®
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ground, provided that 1s to say, we remember that not all that

-

reduces Fehling's solution is digbetic sugzsr. A pontine lesi

o

1,
cerebral hemorrhage or even epilepsy may cause sugar to be

vresent, but there will not be so much always. However with

diabetes proved other causes are possible as they may die by

Hext among the poisons responsible for coma, only three
need be considered alcohol, opium, and legd. The alccholic
patient however deep in his cups, can generally be aroused, at
any rate to murmur and grumble., koreover his nervous signs are
no nore on one side than the other, urine low in specfic greviity
and probably free from albumen and sugar. The same points hold
good for opium but this is differentiaﬁed by its cardinal

symptoms so often mentioned. As to lead it will be enough to

remember that now and again instead of its customary attacks
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on the outposts of the nervous system it gathers its forces to
storm the citadel itself, and so hot is the assult that the
brain, after a few increasingly distressing days marked by
neadache, vomiting and double vision is pushed to its last ex-
tremity of violent but useless exhausting convulsions and soon
2ll is.quiet in a fatal coma.

Finglly there is the unconsciousness of the Adams-Stoke'S
disease which beginning suddenly and often preceeded by an
epilepticform convulsion, coumes from anemisa of the brzin when
the ventricle of the heart stops beating in some grave disease
éf the auricular-ventriclar vundle. Diagnosis is by finger on
the pulse when with a beat of only thirty or even fewer per
minute the nature of the seizure will be apparent.

Then For a last word Forsythe adds that what ever our.
gifficulties in recognizing the various states, we have always
in addiition to beware of the cunning of the malingeres and the
delusiong of the hysteric. These patl ents are not really coma-

tose and do not assume the essentlal signs of coma. Histskes

can be made in thinking that the patient has been comatose and

isnow mending. Yet if you feel any uncertsinty wait, for what-

ever happen 4 must not mistzke a genuine coma Tor one of

U
e
Q

these, If we are to err we must at 21l +imes incline to the
side of cautbtion and prudence.
In regard to diabetic coma L.V.Dunlop eBs has found that

.8 o rule the on

Y]
wn

[

et is gradual and the early symptoms are

B




freguently misleading. The development of dehydration is the
cutstanding feature., As the acidosis develops, the patient

experien

0
(¢

s nausesz, abdominal psain and may vomit. Later drow-

&

giness begine as a resull less and legs Tluid ig taken which is
due to, 1. mnausea 2. later because the natient i1s ftoo drowsy
to heed, thirst 3. polyuris and glycesuria 4. alr hunger in-
rom the lungs. As z result,

creases the evarorstion of water

11

QJ
(i

w
g

z dry parched tongue, sunken and soft eyeballs (Krause's sig
and loose skin is observed, Drowsiness increases and Russmaul
breathing becomes prowminent. The Dbreath has an odor of zcetone,

the nulse is fast asnd the blood pressure low. The vomitus mey

contain Ylood and the vpatient becomes unconsciocus with flaceid

in the urine, but obviocus neurological signs as & rule make the
diagnosis clear.

ferential diagnosis of
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GeHeWolfe has disc

0

betes coma and acidosis from acute =abdominal emergency. He

hos Tound thaet in both conditions there iz an elevated white
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crteries, but is undoubtedly =z more fatal lesion. The prineci-

D o ~ 7 . = oS tre s Ty e Y -7 - -
ple Tactors in production of an iatrg cerebral hemorrhage are

The well recognized pigture of cerebral hemorrhage generalized
arterial hypertrophy, enlarged heart and graulzr kidneys is
familar and needs no further. emphasis, Males between 50-60 years
are most freguently affected, A Tamilial tendency is accepted,
The corpus striatum and corona radiata are the most frequent
point of trouble. In a large proportion of caseg the bhlood

breaks inte the lateral ventricle. Premonitory sympltoms may

3 -

occur, and are then of the same kind as hove been described in

cases of thrombosis. On the whole however they are found less
/

commonly than in thrombosis Except very small hemorrhage, and

=

such are uncommon-loss of conscilousness is the rule,
In large hemorrhage the unconsciousness gradually deepens
into the most profound coma, an ominous indication of an in-

creasing and dangerous cerebral compression.

[43]

isturbances of the body temperature are often

&
W
[
N
[¢]
o
o

seen in severe nemorrhazes, and are more common than in cases

of thrombesis and embolism., A high temperature immediately

[0}

the onset suggesis a pontine hemorrhage.
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In srriving at a differentigl diagnosis the Tollowing
symptoms may be regsrded as characteristic of hemorrhage as
opposed to'thrombasis and embolis STl

1. loss of consciousness which deepens steadily $ill a
profound coma with stertorous breathing is reached.
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2e Marked congestion of the face and neck.

3. A hard nulse with a bloocd pressure which rises under
observation.

The rvapid appearance of fever and respiratory
varalysls.

i
L

If diagnosis is doubtful = lumbar punciture should be made.

In regard to the result of acute head injuries A.A,Ber

03

¥eDe has Tound that in dealing with cranial injuries the diagno-

[

sticisn's maein concern is ito delermine whether s cerebral lesion

i

0

[

prresent and if so what i1ts nature and localization is, If
there are or have been no cerebral symptoms such as headaches,
vamiﬁing, stupor, unconsciousness, paralyses, convulsions, slow
pulse and slow respiration there is as a rule no complicating
cerebral condition. Oompression may follow a slight hemorrhage
after twenty forus or more.

The nature of the cerebral injury is determined from the
character.of the symptoms., Concussion is always transient and
the chief ch&raoteristics are unconsciousness and slow pulse.
The severe forms of concussion are accompanied by deep coma,
pulse slow and irregular, respiration shallow and irregular,
insensitive cornea, and the vpupils Tzall to resct, urine and
stools may be retained or passed., Repeated vomiting occurs
especially directly after the injury. The condition may last
for hours or days, butl reaction usually follows, the pulse be-
coming stronger, and more rapid, the respiration deeper, the
skin warm gnd consciousness returning. In fatal cases the coma

becomes deeper, the pulse slower until just before death, when
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A, A.Berg l,De continues with the complicaticns of con-

cussion. Compression of the brain is one ¢f the most common
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LsBeBroster U.8:8., Esﬁh.z F.E,C.8, 18 of an opinion that
it ig not nossible to dismiss the subject of concussion with out
referring to contusions and lacerations, both of which may be
regarded as stages in its recovery. These form by Tar the most

differ
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in the degree of hemorrhage. In both of these are focal necrosis

Dleed-

ing whereas in contusion the hemorvhasge is less and only punct-

sreased irritibility of the nervous elements owing to venous

conjestion and anoxemia. The sympiomatalogy is well known.

After the rvecovery Trom concussion the patient is irritable

and drowsy during the day end often delirious and maniacal st
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unless a systemstic voutine is followed cut in the investiga-
tion of coma some very ilmportant items may be overlooked.

As a resullt they devised the following routine.

be obtained from sources
other than The patient. It is imporitant therefore to get as

. -

detailed informeticn as possible from the relative or cother

versons present.

FPhysical examingtion: A general thorough physical eXe-
d

amination is important. BSpecial attention is pai
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soonn after admission as possibvle and repeated at definite in-
tervals.

Laboratory studies: l. urine, catheterized soon after
entrance.s 2. Spinal fluid. The great importance of lumbar
vuntcture in coma can not be over esitimated. A study of the
spinal Tluid should include physical appearance, amount,
rressure, cytology, smear and culture Tor search of organism,
& chemical snslysis Tor albumen, glcbulln snd sugar, wWacserma

where indicated and zlso colloidal gold,. Blood anelysis may

Gastric analysis: A careful study of the sitomach con-
e 3 - < vy ES . B < - P P -~
tents isg very importent especially where there is a questicn
of some fTorm of poiscun. In regerd to washing out the stomach
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the tube and wmust ineviiably, in the sbsence of precaution

flow into the defenseless trachae which results in either in-
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or by hanging the heasd and shoulders over the end of the couch.
Trendelenburg vosition on the operating tablz is the most

sgtisfactory as it can be easily maintained. Suction pumps are
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very similar to the above., He also starts with the history

wnich he considers exiremely important in every case ag to l.

hematoma{subdural), uremiz and diabetes, 4. associated symp-

i

toms, such ag convulsions, headache, dizziness and vomiting.
In 21l cases the head should be examined for evidences of local
injury and bleeding frowm the various orfices. One should be on

the lookout for the odor of alecochol on the breath, and blood

)

vressure should be determined {high in uremia snd advancing

compression of the brzin). The urine which should be obtained
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by catheterization, must be examined fgr sugar, acetone, agl-
bumen and casts. In this connection it is important TO T Eemem-
ter that sugar way appear in the urine after aspopleptic and epi-
leptic seizures. In such instances the glycosuria rarely ver-
sists for more than twenty-four hours, it has been ascribed to

£

disturbances in the Claude Bernard center in the fourth ventri-

¢

cle., The blood must also be examined for Ne.P.¥., and hyper

<

faes

glycemia. In many cases we Tind conjugate devigtion of the eyes,
ny g v

{

b4

n

[&]

ases of profound appolexy the patient, "looks at his lesion™®

Forester and others have described g number of occulogyric center
in the brain Trontal parietal and temporal in location. Waen
thesge centers are irritated they cguse cephalo and oculogyer-

ic movements to the opposite side. When they are paralyzed
the head and eyes aie turned toward the side of the destruct-
ive lesion,

The Tacles nmust be examined for evidence of assymetry,
eye grounds looked at after dilation Tor signs of albumemuric

retinitis choked dis

@)

or dighetic retinitis, the guperficial

deep reflexes must be gone over. In profound coma all the

¥,

a
reflexes are abolished but in most cases of apoplexy the super-
ficial reflexes are diminished on the side of the hemiplegia.
Friedman has found that the unilateral zbolition of the cornes

reflex is an important sign of coma due to vascular lesion of
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of increased intra cranial pressure and curiously enough this

is move often the case with

The state of muscle %

is as a ruls generagl flgcidi

Lumbar puncture must

ant Tor the detect

et
[N
2]
L&D
o
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and subsrachnoid bhleeding.

sressure 1s ve
this is a bad sign. Z-Hay

rformed in order to deter
kull or conveolutional mark

Pressure,
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one nmust be determined. In coma there

ity of the limbs
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in which we find generglized vrigidity«

also e carried out, It

tion of Tthe various forms of meningitis
in some CaSes of skxull injury the

vy low. In Friedman's experiences

exgmingtion of the skull must be

-

mine the presence of fracture of the

ings due to increased intra cranial

FeleSpriggs has a similiar routine startiag also with

the nistory but tskes into

just what we often can not

without this help. The fo

consideration that the history is
get, Therelore one must procsaed

Llowing points are placed in what

seems to be the order of their practical utility.

1. Ascertain the deph of the coma. If = patient cannot

Et

be aroused at sll, by any stimuilus, for an interval of a guarter
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b

compression. UOne of the most efficient ways of geltting a

fusl

Pl

rezction is to press on the supra orbital nerve, of course in
any of the forms of coms no response may be obtained, but if

the coma is so very deep, think first of organic lesion,.

2 Look at the patient himself, If young think of epi-
lepsy, if young and thin with dry skin think of diszbetes, iT
more elderly and full blooded think of apoplexy or uremia, if

g young woman think of syncope and hysteria. Of course these

-

gre only prebabilities but the difference bhetween a good and

B

-

bad diasgnosis is thet one is more probable than the other.

"‘é

Exemin the head ofr Iinjuries: inthe great majsriﬁ of cases of
concussion or compression guite definife signs will be found.
the head Tavor apoplectis
alcoholics more than concussion than depression

3e  Examin Tor hemivnlegia or monoplegia or for one sided

0

idity. Hemivleglia ina young patient is most like embolism

(.K}

g0 examin the heart. In clder paitients suspect spoplexy. In

any patient suspect meningeal hemorrhage and locok for a lesion,
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2. Uremia: a little azlbumen is of no valus, much
3 2y % sy o e Ponane T g - o > e T * fond b ] 5 % g ] T oo
allbumen with epithelizl casts speals strongly fTor uremls, sugsr

10. Tongue: often bitten in epileptics, lafge red and
dry in diabetes, foul in uremisa, if protruded to one side 1t is
sign of paralysis of that side.

1l., Heart: hypertrophied in apopleptic cases or in
wremia, brults poinit to embolism,

£, %

13s Syhincters show only depth of ma, Tull blgdider and
low specific gravity points to zlcohol.

14, The same may be szid of reflexes.

Inter diagnosis of organic lesion of the brain mests large
ly on history, if there is a history of injury causing concussion

Tollowed by = lucid interval snd then on coming coma, compressioln

is likely., If no history diagnosis can bve made only by scalp

[N

.
.

legicon. TFive other points may be not

(O]

=

gs In meningegl hewmorrhage we ocught to be able to trace

the course of the effused blood creeping over the wmotor aresa,

oy the associaited .paralysis.

De Meningeal hemorrhage is likely to end fatally if un-

treated. Inter cerebral hemorrhage caus

fmde

ng coma often recovers

unireated.

Ca Hutchinson pupil is wore charscteristic of meningeal
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hemorrhage (the pupil on the side dilated and Tixed).

N
(&3]

de Conjugate deviation is much more frequent in cerebral

hemorrhage.

e ﬁr@so hemiplegia will net occur in meninge
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I.3.Wechsler M.De whean contacting a comatose patient first

makes inguiry

-

into the history whether the coma was sudden or

graduzl in onset, preceeded by headache, convulsion cor trzums to

J
the head (both immediate and lzss recenﬁ}, whether the patisnt

was previousl

digsease such

syphili or ma

The Da

tient should be examined for

ly suffering from sympioms vointing to general
as disbetes, nephritis, cerebral arteriosclerosis,
lariz.

Toss &igns of in

p.:

0\.)
Code

ury,

bleeding from the mouth ears etc. and the bresth smelled for

gcetone, urenis odor, alcohol or poisons, The neart should be

examined, the pulse counted, blood pressure deltermined, the

ed and the urine tested for suger and albumen, the temperature

termine th
is genersglly

Before

us consider the relative freguency of the di

tropical countries a blood smear examined for
modia, and a neurological examinalticn made to de-

presence or sbsence of paralyse

142}
-
(o)
‘._J
O
(&)
,(._}a
[e]
=
[}
st
§..l
[e]
[add
[
<

b

™

QA
=
C)

{,” +
D

L
L

formulating a routine of examination of coma let
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coma. Denolcomb has reported on 394 autopsied cases entering
the Cook County Hospital end the relative freguency QI the case
are end percent of correct diagnosis:
. Skull Tracture 2z
T Cerebral hnemorrhage a8
Uremis : 37
Uremla
Neningitis 23
Cerebral thrombosis 20
Laber and bronchial pneumonia 18
Aleoholism 16
55.2% were correctly diagnosed. On 92 deaths from skull
fracture 66.3% were correctly disgnosed. The missed diszgnosed
were 23 follows:
Cerebral hemcrrhage 11
leningitis 5
Epilepsy 2
Urenia 1
N PR . N . .
’ Epidemic encephalitis 1
Lobar prneumonis 1
Syphilis 1
Alcoholisnm 1
iple lacerations 1
12, of the lungs 1
¥o diagnosis 4
39 or 33.7% missed
diggnosis in 88 cases of cerebral hemorrhage, missed diagnoses
were as follows:
Skull frecture "
E*emio 4
Gas polson 4
o~ Gerebral thrombosis 3
“ Bronehizl pneumonia 5
¥eningitis 1
Cerebrszl embolism 1
Lobar pneurmonisa 1
Epilepsy 2
A Ho diagnosis 7
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W WaBicsell H.Ds and B.R,Lecount H.D. have revorted on

the csuses of coma in 400 deaths and find the percentages of

Skull fracture 38
Cerebral hemorrhage 24
Heningitis 5
Lobar pneumonia Se 2
Uremisz L8
Cardio~vasc 3
Cerebrzl circulatory condition 3
Delivium tremens 2e 8
Atrophic cirrhoses of the liver 2.6
Diabetic coma 2
Prain abscess 1.2
Treunatic intra-cranial hemorrhage L8

skxull fracture and cerebral hemorrhage rvank high and at the
sgrme time migsed diagnoses are around one 1

that come in., With these facts in mind let us attempt to formu-
late z method wheveby a patient may be handled with ¢

that a physician comwonly has at his command out of the hos-

vital and his office which agre 1. z2bility to take history

2. vhysical exzeminstion, %, peurclogical examination, 4.

o . P4 By o e e . = - 3 R ~ L o oy
opthelmoscoplc exanination, D. blood vressurs, 5. Ttemperaiure.
- - 2 A1 - 3 g e - s gy “
In any sttempt of diagnosis history is Tirst to be cone-
@ wmed and ~ Aitirs At nama where bhodilv iniuryv mesns an
sidered and in =2 condition of comz whnere bodlly injury means 8o
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Conclusion

In the preparation of this paper it has been interestingh
to me that as far as the description of these comatose states,
as to the signs and symptoms, relatively little has been adéed
in contrast to the rapid development of refined laboratory
megns. Only in 1891 W.B.Wynter reported the first paracentesis
of the theca vertebralis for the relief of spinal fluid pressure
The toxicologist is almost indispensable in the detection of
many poisons from the analysis of gastric contents such as
mushroom poisoning, methyl zlcohol or the other alcokols so
often found in ethyl alcoholic drinks, certain medicines taken
to excess by mistake, etc., while less than halfl a century ago
he played little part in this role.

Another point of interest to be considered is that after
o diagnosis of the type of coma has been made, what conditions
lend themselves to an immediate and specific treztment. First
head injuries without laceration or hemorrhage require no
drastic means of treatment. 2. Head injuries With hemorrhage
or laceration does require in many cases immediate steps in
surgery. 3. The apoplectics aside from venesection or lumbar
puncture together with sedatives and other simple measures
needs no radicsgl steps. 4. Uremia, uncomplicated, with its
bad prognosis, calls mainly for the treatment of Bright's
disease. D Epile?tics require no specific treatment.

6., Diabetics reguire immediate insulin and relief from




ey

~ dehydration. 7. Syncope, hysteria, and feigning if the

diazgnosis is certain do not cause much alarme. 8. Poisons

do reguire immediate steps in treatment. Thus in a large

number of instances it is important to make an immediate
diagnosis in order that necessary means may be made in treat-
ment.

Finally however considering that there is a large error
in diagnosis of comsa, even under the best conditions, this
subject remains one which will undoubtedly bring forth many
anxious moments within the lives of medical men, for as long

g time as peocple become comatose,.
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