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INTRODUCTION

"™he terms "coma" and "comatose" refer to a shate of
complete loss of consciousness from which the patient cannot
be aroused, even by the most powerful exbernal stimuli,
while "stupor" fwnlies partial or nearly complete uncon-
sciousmness (13). Other terms, for example, deep coma orn
stupor, lethargic, unconscious, faint, "passed out", "in a
swoon", have crept into the literature, serving only Lo con-
fust the average reader. The writer shall interpret the
terms "coma" and "comatose"” according to Dorland's definition,
thereby limiting the discussion to only those conditions
wherein the unconscious patient cannot be aroused even by
aggreésive external stimulations.

‘ Most of us have seen a patient in coma and have,
perhaps, helped t0 determine the underlying cause., Few will
disagﬁee that the diagnosis often proves a difficult problem
and that there is probably no other situation in which the
doctor is called upon to so thoroughly "pake his convolu-
tions@ in an effort to make an early and correct interpre-
tatioq of the mechanism producing the coma. And, although
SO ma@y comatose states bterminate fatally, in spite of cor-
rect éiagnosis and treatment, early and accurate interpre-

tation is essential if we are to save lives in those cases
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requiring emergency treatment, for example: Iin traumabtic
shock, diabetes, insulin shock or hypoglvcenia, poisoning,
exsangulination, meningitis, subdural hematoma, and eclampsia,
wWith the introduction of insulin and antitoxin seruws, to-
gether with modern advances in brain surgery, additional
weapons for combating coma have been given t0 the internist,
and he no longer needs to stand by helplessly and walt for
the inevitable end. ILikewise, laboratory proceedures, for
the examination of the blood, urine, and cerebrospinal fluid,
and the x-~ray are valuable aids in the diagnosis of coma,
without which numerous cases would be imporperly diagnosed
and improperly treabted.

It would be well for all practitioners to acguaint
themselves with an adeguate knowledge of coma and its causes
80 as to enable them to aguickly and accurately differentiate
between various comatose states, Clinically, it is more im-
portant that the physiclan becomes thoroughly acquainted

with some of the more common causes of coma rather than be-

come econfused in the attempt to master all known causes of

coma .,

It should nobt be difficult, however, £ or any student
of medicine to acguaint himself with the majority of the
causes of coma and to apply thabt correlated knowledge in
solving what might appear to be 2 hopeless and enbtangled
puzzle., It is the purpose of the author to acguaint the

reader with certain fundamental principles, diagnostic mules,
%
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and methods of proceedure which will aid in the differential

diagnosis of coma,
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HISTORICAL

The earliest record of observations on patients dur-
ing coma and following recovery is found in James Breasted's
translation of the Edwin émith Surgical Papyrus (8 ). The
word "brain", vrecorded in human speech, appears for the first
time. Breasted has conjectured that the original surgical
treatise may possible have been written by Irhotep, of the
thirtieth century B. C., surgeon and roval medical adviser
to the Pharosh, The earliest discussion of the brain had
hitherto been found in Greek medical documents, (34) probably
over btwo thousand years later than our Tgyptian treatise,
which describes the brain as like the corrugations arising
in the metallic slag,--an apt description of the convolutions
of the brain,

The seat of consciousness and intelligence was from
the earliest times regarded by the TEgyptians as both the
heart and the bowels or abdomen., Imhotep, however, oObserved
the fact that injuries to the brain affected other parts of
the body, especially the lower limbs. He noted the drag or
shuffle resulting from a cranial wound. In this commection,
the Rgyptian surgeon made the extraordinary observations that
the effect on the extermities gshifted from side to side ac-

cording to the side of the head which received the injury.
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This is a recognition of the localization of funetion of the
brain, although the ancient surgeon was apparently misled by
a case of "econtre-coup" regarding the side of the lower 1imb
affected. Here then, is the discovery of the fact that the
brain is the source of control of the movements of the body.
Francis Adams, ( i }in his translation of the works
of Paulus Aeginata, gives us proof of detailed observation
of coﬁa in the seventh century. Paul of Aegina (625-690 A.D.)
discovered that when the common origin of the nerves, the
brain, was affected, all the obher parts of the body lost
their motion and sensibility. The affection was called "apo-
plexy" by which the leading energies were impaired, but if
the obstruction was in either side it was called hemiplegia
and paralysis., Respniration was regarded as worst when it
intermitted or was performed with great exsrtion. Paul of
Aegina thought that the affection arose suddenlv from a cold
phlegm obstructiﬁg the most important cavities of the brain,
If the sense of smell was affected, this arcse from the an-
terior cavities of the brain or from the pores of the ethmoid
bone being obstructed., Thus, apoplectics laid speechless,

mobionless, and insensible without fever., The precursors o

<t

his affection, Paul found, was sudden and acute pain in the
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, distension of the jugular veins, vertigo; flashes, as
it were, of 1light in the eyves, an inordinate coldness of the
extremities, valpitation and difficult motion of the whole
body and grinding of the teeth in sleep. The urine was small

in guantity and of a greenish or black color. The affection



Gl

occurred in old age in those of a phlegmatic temperament, and
in those who used 2 diet of this nature, If it occurred in
youth, it was in the season of summer and it indicated a strong
exciting cause.

MeDonnell, (28)in 1835, presented an article in which
he discussed the physiology of coma., He felt that, "the phys-
ical condition of the brain” had not been given the importance
which it deserved, and that, "a careful consideration of it
would lead to valuable practical and phvsiological conclusions.”

He felt that the brain was completely under the influ-
ence of the atmospheric pressure, and that comatose symptoms
explained on the basis of brain compression, by practitioners,
was paradoxical and absurd, and that in, "the great majority
of these cases, compression of the brain had no concern what-
ever in the production of such symptoms". He based his con-
clusions on the following facts:

1. Many cases of so called brain compression failed

to show any trace of evidence of the existence of
compression on examination aftey death,

2. Deep sea diving animals (dolphin and the whale)

descend to depths where the pressure is measured
in "tons", and yet show no symptoms of brain
cornression,
- He was unable to explain how the comatose symptoms
were produced by lesions usually looked upon as acting by
compression, but he was convinced that the effect upon the

circeulation of the brain was an imporitant factor, if not
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thelcause itself of the symptoms of coma. He admits that,
"any cause which considerably and suddenly diminishes the
supply of blood to the brain” should lead to the develop-
ment of ¢omatose symptoms,

Oﬁ the whole, YeDonnell tries to impress his belief
that the effect of abtmospheric pressure is transmitted to
the brain "as if the hemispheres were exposed naked", His
observations were ma@e with the view of calling atbention
to the physical condiéian of the brain, especially with re-
feremce to the circulation of blood in it, and to the pre-

sence of the atmosphere upon it, He failed to realize that

many cases were, evidently, inaccurately diagnosed, and made
the pathetic error of comparing himself with the dolphin and

the whale., Such was the reasoning of ¥eDonnell in the early

nineteenth century!

George Johnson, (25) in 1869, presented the first
real contribution to the sbtudy and diagnosis of coma.‘ His
lectures on the physioclogy of coma and anesthesia mark
another milestone in the progress of medical science, For
the first time, face and opinion are strengthened by animal
experimantation,

Johnson concluded that in all cases of unconscious-

ness resulting from disease or accident, or well designed

experiment, the proximate cause in every instance was a2 sus-

pended or diminished oxidation of the brain tissue.
His explanation of epileptic coma is interesting.

To guotbe:

]
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"In epilepsy, as is now generally admitted, the
loss of consciousness is immediately due to z2n arrest
of the cerebral circulation, caused by a sudden and
extrems conbraction of the minute arteries of the
brain. With the arrest of the oxygen bearing blood-
stream there is an immediate suspension of the brain
functions, and the phenomena of epilepsy are exactly
imitated when death occurs from a rapid and copious
hemorrhage, Or when, in the lower animals, the arter-
ies which supply the brain with blood are compressed
or ligatured.”

"In syncope”, explains Johnson, "the heart's action
is enfeesbled, and the circulation ceases wmore or less complete-
1y, and in proportion to the degree in which the cerebral cir-
culation fails, the functions of the brain, and especially
consciousness, are suspended,"

Concerning arterial and venous obstruction in the
cereberum Johnson relatbes:

"Fhile obstruction of the cerebral arteries causes
anemia, and obstruction of the veins causes congestion
of the brain, both the one and the other tend to sus-
pend the functions of the brain, the essential cause of
the suspended function in either case being, not the
mere excess or deficiency of blood in the cerebral ves-
sels, but the arrest of the blood stream through the
capillaries,”

Regarding coma from pressure on the brain--depressed
fracture, bumor, or blood clob,--Johngon felt that coma was
caused by an interruption of the cerebral circulation from
pressure which was btransmitted through the soft and yvielding
cersbral tissue, 2 mechanism for which the term "diaschisis”
was suggested by Monakow (12).

In 1876, 3ir David Ferrier, (16)the English neurolo-
gist, laid the foundation of knowledge concerning the loeal-

ization of cerebral functions, He showed that the hemiplegias



and monoplegias, ensuing on injuries within the moﬁor region
of the ape, were characteristically greater than those pro-
duced by similar cerebral lesions in the dog. The symptoms
in the ape he stressed as being strikingly akin to those
familiar in the clinie. 1In 1884, (l?)in collaboration with
G, ®, Yeo, he published a series of experiﬁents concerning
the effect of stimulation artificially produced in differvent

regions of the cerebral hemispheres,

Macewen, (27)in’1879, was the first to record accur-
ate observations concerning the condition of the temperature
and the states of the vupils in comatose patlients. PFrom ob-~
gservations on fifty (50) cases of alecoholic coma he found
Ehat the temperature was consistently subnormal, ranging
from 98,2V (rectal) to as low as 93.4° (rectal), Bubt he was
also aware of the fact that in apoplexy, opium poisoning and
fractures of the skull, there was 2lso found a subnormal temp-
erabture,

¥acewen was the first to disprove the accepted belief
that the pupils were dilated in aleoholic coma, He found
that, contrary to the teachings of ths time, fortv-nine (49)
out of fiftv (B0O) cases of alcocholic coma had contracted pu-
pils., Textbooks of thalt period infallibly stated that the
pupils were dilated, but lMacewen proved that the opposite
condition existed., 1In the same forty-nine (49) cases he al-
80 noted that external stimull caused dilatation of the pu-

pils and that the pupils remained dilatec for from ten to



twenty minutes, at the end of which time the pupils reburned
to their miotic state. He placed great stress on his pupil
test. ToO guotse:

"Given an insensible person, who has lain undis-
turbed for ten to thirty minutes, who then presents
contracted pupils, which dilate on the apnlication
of external stimulation (without in any way arousing
the patient) and which, if the person is left undis-
turbed, begin to conbtract again within a short time,

I know of no bther state to which this apnlies than

alcoholic coma,"

Charles Yercier, (31)in 1885, might be mentioned, in
passing, as having submitted a test for coma which, he felt,
was absolutely pathognonomic,--the movement of the eyes, in-
pendently of each other. To quote:

"It matters not what the cause of coma may be--
whether alcohol, chloroform, ether, uremia, hemorrsg e,
a previous epileptic fit, a blow on the head, meningi-
tis, cerebral tumor, or what not--if there is coma,
the eyes move indenendently; if the eyves move indepen-
dently, there is coma."

Eskeridge, (14)in 1898, submitted the first extensive
discussion on the differential diagrnosis of coma as well as a
clagsification for the various causes of coma., His classifi -
cation will be found in the chapter on "Classification of
Coma."

Forsvthe, (18)in 1912, further conbtributed to the
study and diagnosis of coma by discussing the significance
of various c¢linical findings., He was probably the first wri-
ter to suggest a definite coma roubtine., Although incomplete,

compared to those submitted by more recent writers, (5 )(20)

it is interesting to note that he favored four special inves-



tigations: the urine, fundoscoplic examinations, lumbar punc-
ture, and analysis of the gastric contents., He also submitted
a classgfication for the causes of coma, and discussed the
differential diagnosis of various types of coma.

| Harvey Cushing, (ég)inkléCV, took advantage‘of the
exceptional opportunities afforded by operations upon the hu-
man brain, for znalysis of function, especially when carried
out under loczl anesthesia (2 proceedure which he was the first
to introduce). As 2 pupil in Sherrington's laboratorv at Li-
vernool, he assisted in the exﬁerimenﬁs on stirulation of the
motor area of the higher apes, Soon a2fterwards he made cor-
resnonding observations on human beings under surgical anes-
thesia(é?). The story of his first experience in stimulating
the motor and sensory areas of a coascious patient is related

in his article published in 1908(39).
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..... ly, by human experiment,
that the reactions studied in higher apes were applicable to
human beings 2nd provided, for the first time, direct evidence
that irritation of the postecentral gyrus gave rise to sensation;

a faect which could not be established by experiments on animals.
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CLASSIFICATION OF COMA

Although coma has been discussed rather freelv by num-
erous writers, only a few have attempted to submit some sort
of a classification of the various causes, Perhaps there is
no single classification which can include all of the possi-
bilities since many of the c%nses could be included under more
than one group or subgroup. Only four-references on this phase
of the subjeect were found worth mentioning.

The earliest classification was that offered by Hsker-
idge in 18298(14), who divided the causes of coma into seven
groups, excluding those of hyperpyrexia, typhoid fever, cancer
in portions of the body other than the brain, and from acutbe
vellow atrophy of the liver. His classification ig as follows:

I. Transient coma.
L.8yncope as in

o

Tainting.

II. Coma from lethal doses of medicinal agents,
. Chloral

« Opium

. Belladonna

. Hyvoscyamus and its alkaloids

» Aleohol

. Lead

oy O e G DO

III. Coma from poisons other than medicinal agents cir-
culating in the blood.
1. Asphyxia from poisonous gases
2, Ptomaines
3., Uremia
4, Diabetes,.



Iv. Convulsive states precesding coma
1. Pre-seruntive stages of the exanthemata
2. Reflex convulsions, such as teething,
overloaded stomach, ete, in children,

3, Epilepsy
4., Hysbteris
5, Epileptoid and apoplectoid attacks due to

paretic dementia, or other organic brain
disease, such as syphilis =nd chronice
alcoholism,

V. Voluntary coma
1. Peigning

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

1. 3hock :
2. Concussion of the brain
3. Congestion of the brain
4. inemia of the brain

Vii. Coma from organic disease of the brain
1, Simple "apoplexy" of the aged

Travmatism of the brain,

Syphilis of the brain

Cerebral meningitis

Abseess of the brain

Tumor of the brain

Cerebral hemorrhage

Cersbral embolism

Cerebral thvorbosis

s o =

-
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Scientific knowledge concerning coma wasg apparently
not overly abundant during Eskeridge's pericd. MeDonnell (28)
in 1835 called attention to the "physical condition of the
brain, especially with vreference of circulation of blood in
it, and to the presence of the atmosphere upon it". Johnson
(25) in 1869, struck 2 kevnobte when he concluded, "the prox-
imate cause in every instance 1is a suspended or diminished
xidation of the brain tissue'. Mercier, 1885, described
coma as consisting of four (4) stages, whereln the successiﬁe

1loss of functions of the nervous centers took place in the



wah

order from the highest to the lowest (31),
Porsythe, in 1912, outlined the causes of coma into
‘three main groups:

1. Derangement of cerebral circulation
1, Vascular derangements of the brain
a, Hemorrhage
b. Thrombosis
¢c. Embolism
Injuries to the head
Epilepsy
Disbetes
Poisons
Stokes-Adams disease

G U (R WO

II. Coma culminating illnesses
1, Meningitis
2. Bncephalitis
3. Cerebral abscess
4. Cerebral bumor
5. Pevers
6. Belarpsia
7. Cholenmia
. Fpridemic enteritis -
9. General Paralvsis
1C. Disseminated Sclercsis

I1I3I. H¥iscellaneous
1. Pernicious malaria
2. Muscle eéxhaustion
3. Healt stroke

Herbert Prench, (21)in 1917, classified the causes of
coma into two main groups: A and B,

Group A, Cases in which coma is not 2 prominert
symptom early in the malady, but only in a late
stage, when the nature of the disease has already
been suggesbted by other symptoms,.

I. Certalin severe fevers
1. Typhus fever
2, Typhoid fever

. Cholera

. Dysentery

. Measles

. Secarlet fever

. Rheumatic fever

VYellow fever

AT
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9, Blackwater fever
10, Malignant malaria

11, Infective endocarditis
12, Dipntheria

II. Acute Inflammatory lesions of the brain or
the cerebral meninges.
1. Acute encephalitis
. Suppurative meningitis
. Tuberculous meningitis
. Posterior basal meningitis
. Bpidemic cerebrospinal meningitis
or sgpotbted fever

Q1> 3 0D

TI1. Certain less acute lesions of the central
nervous system
1. Cerebral btunor
. Cerebral abscess
« Pogt-epileptic state
General paralysis of the insane
. Disseminated sclerosis
« Svphilis of the brain

o O G D

IV. Diseases in which general metabolism is
probably at fault.

1. Uremia

2. Diabetes

3, Cholemia

4, Addison's disease

5, Raynaud's disease

6. Yyvxedema

Group B. Cases in which coma comes on early an
may be the most prominent feature of the case,
I. The results of head injury.
1., Compression of meningeal hemorrhage
2. Concussion 4
3. Depregssed fracture
4, ?racture of the best of the skull

II. Vascular lesions of the brain,
1, Bmbolisnm
2. Hemorrhage
3, Thrombosis
2, Arterial
b, Cf a venous sinus such as the
superior longitudinal

I1I. The acubte effects of drugs
1. Alechol
2. Cpium
3, Morphia

P
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4, Carbolic =zcid
5, Oxalic acid
6. Carbon nomoxide
7. Absinthe
8, Chloral hydrate
9. Veronal
1C. Sulphonal
11, Trional
12, Tetronal
13. Bromides
14, Chlorcoform, and other anesthetics,

IV, The chronic effects of chemicals
1. Saturnine encephalopathy

V. The effects of extremes of temperabures
1. Heat stroke
2. Excessive cold

VI. Exesslve loss of blood from:
1. Rupbtured tubal gestation
2., Post parbtum hemorrhage
3, Hemoptysis :
4, Hematemesis
5. Duodenal bleeding
6, Intestinal bleeding
7. Ruptured aneurvysm

ViI. Stokes-Adams disease
VIII. Budden nervous shock

IX. Hysterical trance

™

B, D. Friedman, 1933, (20)was much more conservative,
He groups the various causes of coma under four headings:

I. General
1, Aleoholism
2. Uremia
3. Diabetes
4, Opium
5. Gas Poisoning
6. Hypoglycemic states

II. Epilepsy

II7. Intracranial lesions with oy without foeal:
signs
1. Apoplexy
2. Meningitis
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Abscess of the brain

Tumoyr of the brain

Encephalitis

Spontaneous subarachnoid hemorrhage

O O o> (W
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v, Trauma
1. Concussion of the brain
2. Gross hemorrhage with or without
fracture.

Priedman's classification may seem less complete than
that of Prench, but it is far more practical to the average
practitioner. To corstruct a complete and thorough outline of
all the causes of coma would be a difficult undertaking. Re-
gardless of the plan of outline, there would alwavs probably
be a final group, frequently referred to as "miscellaneous”.

It is interesting to note that no outline as vet has
been thorough enough to include all causes of coma, Such a
clasgification would be interesting from an academic viewpoint,

but probably imporactical elinlcally. According to Friedman,

determination of the cause of unconsciousness is the important

factor since breatment i1s depsndent upon it, Conseguently,
a knowledge of the more common causes and the ability to re-

cognize snd interpret items of value are Lo be emphasized if

one wishes to develop diagnostic acuity.
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RELATIVE FREGQUENCY OF THE CAUSES OF COMA

A knowledge of the more common causes of coma, as a
presenting sign, as well as the relative fredquency with which
they occur, is of far more value in the diagnosis of coma than
the average diagnostician realizes. The literature contains
very little data on comz statistics., Camauver(ll) published an
anaylsis of twenbtv-six (26) cases. Bissell and LeCount (8 }(7 )
analyzed the causes of death in four hundred (400) patients
who died in coma, and Holcomb (23) continued the snalvsis with
an additional three hundred ahd forty-six (346) cases,

Cases coming to autopsy, where death was due to coma,
represent but a small percentage of the total number of cases.
of eoma, And, also, many cases develop coma in the hospital
as a terminal state, Consequently, Bissell and ILe Count's
and Holcomb'skstatistics are not applicable to the problem of
coma as a presenbing sign. These authors have prepared in
chart form, in order of their frequency, the causes of coma
a8 determined by post mortem examination. The reader is re-
ferred to the original articles for complete statlstics con-
cerning that phase of the subject.

The textbooks (12)(33) (41) are of little or no assist-
ance. They mention many causes of coma and discuss at length

some that are very uncommon, while other causes that are more




% L 219 - 99.
TRAUMA

GEREBEOVASCULAR
POISONING
EPILEPSY
DIABETES
MENINGITIS
PNEUMCNIA
CARDIAC
EXSANGUINATION
G.H%.5., LUES
URBMIA
ECLAMPSIA

MISCELLANEOUS

Causes of coma on admission to the hospital, 1167 cases,
Figure 1.
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common are not included at all, They do not attempt to class~
ify the causes according to their relative frequency, with ex-
ception of Barton and Vater (4 j'who divide the causes of coma
into the common and less common causes,

Solomon and éring(ﬁﬁ} reported a summary of 1167 pat-
ients entering the hoépital in coma. All cases were analyzed
and the diagnoses arrived at were btabulated in the order of
their frequency. Of these 1167 cases, alcohol was responsible
in 59.1%; trauma in 13%; and cerebral vascular lesions in 10%.
The lazst two made up more than one fourth of the non-alechol=-
ic comas., Other causes, each forming 3%‘0r less of the total
in order of numerical importance were: poisoning, epilepsy,
diasbetes, meningitis, pneumonia, cardiac decompensation, ex-
sanguination, syphilis of the central nervous system, uremia,
and eclampsia, PFigure 1 shows schematically, the causes of
coma arranged according to the relative frequency of their oc-
currencs,

Among the traumatic cases, injuries to the head were
by far the most common., Of the head injurles there was a high
proportion of subdural and extradural hematomas, PFigure 2
lists the various types of btrauma arranged in the order of
their numerical importance. In the casses where aleoholism
was associated with severe head injuries, the coma was listed
under head injuries with alcohol considered as a secondary
factor,

In analyzing the types of cerebral vascular lesions,

the same authors found that cerebral hemorrhage was most com-




Number Tases with % wWith L racte-

Type of cases fractured skull ured skull
COECUﬁSION 17 0 0
EDEMA OF BRAIN 20 3 15
CONTUSIOR OF BRAIW 38 9 24
L%CER&TEb BRATIN 4% 41 87
3UBDURAL HEMORREBAGE 12l 4 33
BXTRADURAL " 3 2 67
TOTAL HEAD INJURIRS 137 59 43
CHEST INJURIES 7
PELVIC INJURY 4
3PINAYL. CORD INJURY 4

TOTAL 152

Fig. 2, Coma due to brauma,

Type Number % of cereobral
of cases vascular lesions

HRNMORRHAGHE 49 v:32)
THROMBOSIS 29 25
TVPERTENSIVE AND

ARTERIOSCLEROTIC ENCEPHALOPATHY 10 8
EYBOLUS 5 4
PRIVARY SUBARACHNOID HEMORRHAGE 4 3
UNDRTERMINYD 21 18
TOPAL 118 100

Fig. 3. Coma due to

cerebral vascular lesions,
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on, Dlagnoses were based on autopsy Tindings or by the pres-
ence of gross blood In the spinal fluid. There is reason to
believe( 3 ) that in cerebral vascular lesions, with or without
coma, cerebral thrombosis is more common than cerebral hemor-
rhage, Coma as a presenting sign favors hemorfhage as against
thrombosis, while the absence of coma is in favor of thrombos-
is. Figure 3 illustrates the freguency of various types of
cerebral vascular lesions as determined by Solomon and Aring.
Diavetic coma is not as frequent as in the nre-insulin
period but even today 1t is not rare, Many =2re precipitated
by acﬁte upper respiratory infections. Pneumonia is not men-
tioned in the textbooks as one of the causes t0 bs considered
in which coma is a presenting sign. Yet pnsumonia was three
times as frequent as uremia in Solomon and Aring's series,
The relatively few cases of uremia in the above series is not
in keeping with the supposedly more common causes of coma,
Many more patients develop uremic coma bterminally while in the
wards, It would seem that kidney insufficleney in more instan-
ces should be gradual enough in onset and should produce enough
svmptomg to bring the patient to the hospital before coma sup-
ervenes, 1In the miscellaneous causes of coma, the rarity of
cholemia, Stokes-Adams diseasse, 3ynecope, and hysteria as causes

of hospital admission in coma is noteworthy.
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THE CLINICAL SIGNS AND MANIFESTATIONS OF COMA

The many signs, symptoms, and findings of coma are
as numerous as are the causss bthemselves and, yet, they are
not too numerous to escape discussion of their individual
values for the part they play and the help they render in
arriving at a solution to the problem before us, TUnfor-
tunately, too many of the vhenomena are diagnostic of more
than one cause of coma, This is what fdetsrmines their value.

Py 1t has been interesting to note the manner in which
writers were prone to accept opinions rather than facts and
how these opinions have crept inbto the literature., A good
example of this type is the "fable" concerming the dilated

pupils of alcoholic coma. Practically every text book or
J article on coma mentions this sign and yet Macawen, as early
ags 1879, proved conclusively, that in 49 cases out of 50

Pl

cases of alcoholic coma, the pupils were contracted, dilating
under the influence of external irritation, only Lo resume
their miotic form after cessation of the stimulus,

in the present chaptsr, the writer shall attempt to
bring under discussion the more important findings which
are often present in comatose patients but which are often

o overlooked because the observer fails to hunt for them or,
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not finding them present on the first examination, neglects

]

e

1.

tc look for them on successive observations.

The order of discussion automatically becomes one of
three possibilities: first, according to the ?requency with
which they are found; secondly, according to the value of
their significance; and thirdly, in the order according to
the anatomical systems of the body. It would be difficult
to folliow the order of the first., The order of the second

which

ot

would be logical enough, since there are some signs
oceur in only one or two conditions and are diagnostic of
those one or two conditions, Ir the opinion of the writer,
it seems more logical to follow the order of the third,

i.e., to begin with the head and proceed downward in orderly

fashion, ending with the extremities and the reflexes, This

is the usual order of physical diagnosis which has been
taught by the medical colleges and is the accepted method

today (43)(41).

5% %

Observation of the patient. As Forsythe (18)sbtates:

"Depend upon it, the patient, unconscious as he
is, hag after all, a tale of his own to tell"

To quote Spriggs:

"If young, think of the possible causes of-coma
in young adults; epilepsy, ewbolism, Lrauma, If
vyoung and thin, with dry skin, think of diabetes.

If elderlv, and full blooded, apoplexv should be
suspected."

Color of the skin. Vost writers mention the "cherry

red" color of carbon monoxide poisoningf4 )(&6); the flushed
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skin of alcoholism(12)(56); and the cyanosis of cardiac decom-
pensation(12) (33)(36).

Convulsions., Considerable significance was attached

to convulsions, although few attempts were made Lo differen-
tiate bebtween the various types of convulsions, i.e., clonic,
tonic, or muscle btwitchings., Spriggs differentiated bebween
epilepsy and uremia, but said ﬂOﬁhng\Of cerebral vascular
lesions or syrhlis, while Forsythe emphasized paresis and
mualtiple selerosis. To quote Forsythe:

"a convulsion leading to coma may be the first
smoke from the fire, rising long before suspicion
would otherwise have been aroused., This prognostic
is, perhaps, not always borne in mind when a patient,
man or woman, previously healthy, is taken with an
apparently inexplicable convulsion.”

Solomon and Aring(36)mention the possibility of
epilepsy, cerebral vascular lesions, central nervous svstem
syphlis, and alcoholism., If the patient is a female within
the child bearing 2ze, and signs of pregnaney are svident,
eclampsia should immediately be susnicioned,

Barlier writers (37)(18)advise determination of the
denth of coma first, Von Wedekind's test of supra-orbital
pressure was mentioned as a test of coma by Spriggs:

"Yon Wedekind, in 1882 (Lancet), stresses the
value of supra-orbital pressure in guickly making
a diagnosis of alcoholie coma, Lack of resvonse
to pressure denobes coma from some other cause.,"
The writer has seen this same test used clinically
in addition to "pinching the skin" or bringing a hot object

close Lo the body,
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Gowers (22)has nointed oub that the manifestations in
a comatose patient depend on the depth. of coma, whatever the
cause may be, Solomon and Aring(36)agree with Gowers in this
respect, According to thelr experience, if the coma is 1light,
the reflexes may be hyperactive, perhaps because of release

of the lower centers by lack of cerebral control,

Respiration. This will be found to be nuite variable
in coma., Spriggs mentions nine possibilities, differentiating
between "stertorous," "shallow and sighing,” "slow and deep,"
and "quicker and noisy." A more recent article(SB)éentibns
the value of Kussmaul's breathing in disbetic coma, and
rapid respiration in pneumonic coma. Greatber significance
of any particular btype of respiration depends more upon oﬁher

accompanying signs of value.

Muscular twitehing, Solomon and Aring mention this

as occuring only in uremic coma, TRarlier writers fail to
mention this valusble diagnostic sign, unless perhaps thev
improperly referred to it is "econvulsions.”

Temperature. The temperature, alsc, unfortunately,

can ve rather variable, and this detracts from its value, but
there are a few charachteristics of the temperature which make
it necessary to keep it in mind when putting t@getbef "the
whole picture.”

Macewen (27 ), in 1879, found that the temperature was
consbantly below nbrmal in aleoholic coma, but he was also

aware of the fact that subnormal btemperabtures were common in
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opium poisoning, apovlexy and fracture of the skull,

Feiling (15), in 1934, placed not a little significance
on bthe rapid appearance of fever together with resniratory
paralysis, in cerebral hemorrhags, Aring and Verribt (19353)
(3 )found that a practically constant finding in any type of
cerebral vascular lesion was the uniform rise of temperature,
@ulse rate, and respiratory rate several hours or days'before
death occurred, indicating a collapse of the vasomotor and
heat regulating centers.,

Solomon and Aring (1935) (36 )found that a rise in
temperature was common in coma due to vneumonia, meningitis,
or encenhalitis; while a decrease in temperature was more apt
to be found in carbon nomoxide poisoning and diabetes.

In the examination of the patient all sorts of plans
are advocated, One writer will emphasize the value of cer-
tain eve signs as valuable criteria in the diagnosis of coma
(24 ) (30), while another the value of heart and pulss(3s).

The importance of the eve as an aid to the diagnosis
of coma has been mentioned, in practically all articles on
coma, The familiar "pin point” pupils of opium poisoning
and the "Hubchinson" pupil of a unilateral brain lesion with
compression, are guite frequently mentioned, although Solomon
and Aring, in a very recent article, felt that the depth of
the coma, condition of the pupils, and the state of the re-
flexes were not of great diagnostic imporbtance., The author

feels that additional space should be devoted here Lo a
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short review concerning the part the eyes may play in comatose
patients,

For historical interest only is an article by Mercier
in 1885, discussing a test for coma, The inaccuracy of the
physicians of that time, whether because of lack of cases
seen or failure to observe is illustrated by Mercier's bold
but unfounded statement:

"It matters not what the cause of coma may be--
whether alcohol, chloroform, ether, uremia, hemorrage,

a previous epileptic fit, a blow orn the head, menin-

gitis, cerebral tumor, or what not--if there is coma,

the eyes move independently; if the eyes move indepen-
dently, there is coma."

But the conspicuous inaccuracy of ¥ercier's observa-
tions was more than offset by a brilliant piece of work car-
ried out by Macewen who, in 1887, found that a dilated and
fixed pupil signified serious Drain injury. To quote Macewen:

.

"when the functions of one half of the cerebrum
is placed in abeyance by a superficial or cortical
lesion, the pupil on the same side as the lesion is
in a state of stable mydriasis."

Yacewen fortified his claims by quobing results from
private observations, checked by postmortem findings in fatal
cases, TFhis should be considered as an exceptionally fine
piece of work coming as early as 1887, Incidentally, it was
Macewen, who, in 1879, disproved the fable of "Dilated pupils
in alcoholic coma,"

Spriggs, in 1904, mentioned the value of a unilater-

2lly dilated and fixed pupll on the side of compression, re-

ferring to the phenomena as "Hutchinson's pupil". TILater
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writers, Haesly (1918) ( ), Brooks (1921) (9 ), Holm and

Seobt (1925) (24), and Venninger (1927) (30) also refer to
the value of the "Hubchinson pupil"” as an aid in determining
the loecation of intracranial injury of hemorrhage.

Brooks (1921) (9 ), in duscussing the significance
of unegual pupils, concluded:

1. wWith the exclusion of eye disease and re-
fractive errors, unequal pupils are alwayvs patholo-
gic.

2. The width of the pupil and its reaction are
a result of constant anbtagonism between the contract-
ing fibers of the third nerve and the dilating fibers
of the cervical sympathetic,

3. The determination of whether we are dealing
with an irritating or paralytic lesion will help in
the recognlition and proper interpretations of une-
qual pupils in any case,

4, In head injuries, the dilated pupils corres-
ponds b0 the side of increased pressure,

Although Brook's observabtions do not apply strictly
to patisents in coma, his principles, nevertheless, are worth
applying when inbterpreting and evaluating unequal punils in
comabose patients.

Kearney, in 1922, stressed the value of fundoscopie
examination following head injuries or in cases suspected of
having increased intracranial pressure, attaching little or
no importance to gross signs, To quote: (26)

"Pupillary changes, per se, were found of small
value as an indication of excess intracranial pres-
sure or localization of the seat of injury, but they
have been an aid, at times, when taken into account
with the entire clinical picture.”

Holman and Scott (24), in 1925, stressed the valus

of the "Hutchinson pupil” in severe skull injuries and cri-




ticized Kearnev's statement céncerning the value of pupillary
changes per se, They reported eight cases in which the pupil
was present, Hemorrhage or hematoma on the corresponding

side of the dilated and fixed pupil was verified by operation
or neeropsy., In two of the cases there were bilateral pupil
signs. MNecropsy on the one showed both lateral ventricles
distended with blood., A bilateral decompression was necessary
in the second case, followed by recovery, but complicated by
later mental changes. Some valuable points are stressed by
Holman and Scott in their comment:

"re believe the frequent and accurate observa-
tion of pupils in patients who become unconscious as
a result of head injuries to be very imporbant, as
they may be 2 valuable aid in determining the side
on which the operation for the relief of intracranial
hemorrhage should be performed.”

The importance of the sign makes it imperative thatb
its appearance be not prevented by the use 0f homatropin or
other mydriatic drugs following skull injuries.

In conclusion, Holman and Scott formulated four import-

rules:

1. Unilateral dilatation and fixation of the
pupil is a valuable aid in determing the location
of the intracranial injury and hemorrhage following
head injury.

2. Operative intervention should be directed
toward the side on which the dilatation and fixation
first appesr.

3. Its transitory character makes accurate and
of f ~repeated observations necessary from the moment
of injury.

4, The use of mydriatics should be avoided when
intracranial trauma and hemorrhage ars suspeched

- following severe head injuries,




¥eninger (30), in 1927, made a very excellent and
exhaustive review of the literature concerning the "pupils
as an aid to diagnosis”. He also analvzed 225 cases of coma
with regard to pupillary status, including equalitv, size
and reaction to 1light. o
The entlire subject concerning pupillary signs is
very well summarized by ¥Yenninger in his conclusion:
"Pupils may be an aid in diagnosis of comatose
states resulting from brain trauma (hemorrhage or
pressure). They are of 1little or no diagnostic
importance when the doma is due to alcoholie voi-
soning, diabetes, uremia, or carbon monoxide,"
In 46 cases of cerebral hemorrhage, nearly three
fourths or 73.97 showed anisocoria. The dilated pupil
o usually occurred on the side corresponding to the hemorrhage,
but this depended om'the location and extent of the henmor-
~rhage, In five cases of ponftine hemorrhage, all were uni-
formly contracted, and either very sluggish or fixed to
light,
In fifty=five cases of fractured skull anisoccoria
occurred in over one third or 37.8% of the cases; in 81%
of these there was elther nroof or evidence that the dila-
tatlon occurred on the side of the brain trauma.
Friedman(l®), in 1919, intvoduced his sign., "uni-
lateral anesthesia of the cornea and conjunchtiva' ag 2
diagnostic sign of coma due Lo hemiplegia, He admits that

in deeply comatose pabtients, 2all reflexes are usually sb-

-— sent, and that the sign would be more valuable in cases of
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of light coma and stupor, He never observed the sign in a
case of crossed paralysis, He realized that a fracture of
the skull, involving the posterior fossae, would complicate

the picture and give false results because of injury to the

<

Trigeminus, None of the other writers mention Friedman's
tegt, although Friedman himself, felt that his sign was es-
pecially valuable for the ambulance surgion as an aid in
differentiating alecholism from hemiplegia.

in regard to the tongue, there are two rather defi-
nite and specific conditions which, if found, are almost al-
ways pathognomic of the diseases in which they are so com-
monly found, The first of these,--the "scarred" or bitten
tongue,--practically always signifies epilepsy. The second,
-~"deviation or protrusion,""--is a sign of paralvsis of the
side to which the tongue is retracted,

The frequently mentioned "stiff neck"” or "retracted
hesd"” is diagnostie of cortical irritation and may be found
in meningitis and cerebral vascular lesions. It is needless
to mention here the numercus writers who have used this val-
uable sign,

Chest signs may be limited to two: cgnsolidaﬁicm
and fluid., The former is diagnostic of pneumonia, The
latter, according to Solomon and Aring(36), is suggestive
of empyema or rupbured aortic aneurysm., Any 1éggiﬁg of one
side of the chest might also be mentioned here aé being

svggestive of hemiplegia,
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mxamination of the heart may disclose several valuable
clues. The detection of a murmur in a young adult may lead
to a diagnosis of embolism. A4An irregular pulse should make
one suspicious of a decompensated and failing myocardium,
A slow pulse, from 30-40, is indicative of 3tokes-idams dis-
ease., And 2 rapid pulse may accorpany any one of a half
dozen conditions: pneumonia, meningitis, diabetes, and
eclampsia, Increase in blood pressure 13 more valuable when

e ]

considered in conjunction with other signs, but is freaqu

o)

ntly
found in cerebralt vascular lesions, uremia, and sclampsia,

An abdominal tumor mav suégest eclampsia, while as-
cites, with liver enlargementé would lead one L0 suspect
cardiac decompensation, Distention and spasticity of the
abdominal muéculature would necessitate the verification of
or the ruling out of ruptured ectopic pregnancy, miliary
tuberculosis or other probably abdominal pathologyv,

The value of the reflexes is praised by some writers

(15) (24) and doubted by others (26)(36). It is true that

the stabte of the reflexes is dependent upon the depth of the

coma (22)(24)(41; bub, when present, the reflexes may have

great bearing upon the final diagnosis. Thus any inequality

ey

of the reflexes, or the absence of reflexes on one side only

ig diagnostic of hemiplegia and should irmediately suggest a
cerebral vascular lesion of the opposite side (15). The
Babinski sign is pathognomonic of a pyramidal tract lesion,

The value of the signs of hemiplegia is increased when ac-




Lumbar puncture
Pressure
Increased......cerebral vascular lesions; meningitis;
trauma; syphilis of the central nerv-
ous system
Decrensel. i vssrrrrssscrssnsssssesssreenssssssGiabetbes

Bloody fluid...eeesessCerebral vascular lesions; trauma

?urulent fluidotni'taaﬂtl!'..190.00.."!'.!'

meningitis
Organisms by smear and culture.....seseceseo..meningitis

Sugar
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Protein high.........meningitis; syphilis of the central
nervous systenm

Spinal fluid Wassermann positive...ees..8yphilis of the
central nervous system

Blood examination
Sugar
high“olll"!"tlil.n.‘olc'..!'!l.'-t’.tt.l.n! diabetes
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Wonprobein nitrogen Nigh.veseesssstesesssnssesessUremia
Wassermann test positiveesssssses8yphilis of the central

nervous svstem
Low red blood count, abnormal smear....pernicious anemisa

leukemia
Culture positive.......pneumonia, meningitis, septicemia

-

SPECETOSCODT severssnsnssssesssCATDON monoxide poisoning
methemoglobinemia

Urine examination
QU2 s v sennesssnsrersrscnssssssssevnsarssnsss.q.Giabetes
Gross albuminurif......sssee..8Clampsia, uremia, cardiac
decompensation
Gastric lavage; examination of gastric contents,.poisoning

Roentgenograms ,
Skull.ieeeeeesfracture across middle meningeal artery
in extradural hemorrhage
TUNES e sssnsssssPReumonia; empyvema; miliary tuberculosis
Heart.seseses cardiasc decompensation
Electrocardiograph heart block; cardiac decompensabtion

Pig. 4. Laboratory Observations Helpful in
The Diagnosis of Coma and the Conditions
in Which They Occur.

=

s,




Odor of breath
f%lcohol.!...l...'.ll'.!.OO".ll'.l'..l’l‘.'i'.O".l.".alcoholism
ACBLONG e essssnsvsvsrsssssesassnssssssesssessssss.Clabetes, uremia
T1luminating 288 ccseessevessrtsasscseeees Carovon monoxide poisoning

Golor of skin and mucous membranes
HYperermiCececssasassssossarssssssssserssrsonssssssssnsssssalicoholism
Cherry Teleseersossssssssrsrsnssereseseslarbon monoxide poisoning
CTANOS 18 esessesnsssssssrsssssssccardiac decompensation, pneumonisa
PRl LlOT s esvessassssonssasssssesssssnemorrhage, pernicious anemia
Jaundice"."'.O!Q’l..!t.'.!t'!.l'!l'l"'O.l...!.".'...'cholerﬂia

Local signs of Injuryeieesescsssecessessbrauma, burns, hemorrhage,

epilepsy, erysipelas

Temperature
Increaselecesssersessassssnsnse
DecrenSelecvescssseosnsssssns

Pulse
Rapideiviesecsssssnsssdiabetes, pneumonia, meningitis, eclampsia
Trregulal s cessessosssssssssssnsssassssssessCardiac decompensation
fglCW‘..---..-..--....--.-...-.....--...Opium, StOkeS—Adams dise&se

Regpiration
Kuss‘maul....-.............-.....--.........-.--.-.,..-‘..ﬁiabe‘bes
Increasel. ciesiecessssonsssss-ossssesssssasrsssscescssssspPricunonia
Slow.."'0"‘.'."0’0'010!'!!CQI...I"QQ‘.!Q“I‘l.it‘.oll.oloopium

FeminlegioeeeerseriesssssssossssssessssrsasssCerebral vascular lesions

Observabion of convulsions.eeeesssssers.epilepsy, cerebral vascular

lesions, cenbral nervous system syphilis, alccholism

Vomiting. e vessseesesesassrsosrssssssCorebral hemorrhage, poisoning

Stiffness of the neck..seseee.meningitis, cerebral vascular lesions

Kernig's leg sign positive,...meningitis, cerebral vascular lesions

Chest signs
COoNSO0lidatioNesseseeasesssvessssssassnsssesnssssasessss .prneumonia
Fluid empyema, ruptured aortic aneurvsm

Pulmonary congestion, ascites, enlarged liver, distended neck veins.

sessssessscardiac decompensation

Distention and spasticity of the abdomen.........rupbured esophageal

varix, carcinomatous erosion of the gastro-intestinal
tract, ruptured ectopic pregnancy, miliary tuberculosis

Huscular bwWibehings cueesssssosrtseserssascssssnnssssesssessaesi¥emia

ﬁ&bdomiﬁal tumDTQOCQOOOO.l‘.".'..!'..'Q'.llll...ll.ll.'l'..eclampsia

Bulging fOﬂtal’lelS.......‘.......a...-...................ﬁ.meﬁil’lgitis

Tgoft eyeb&lls‘t'.'..l.'."'..ﬂl'!!..l.‘li'..l’..'0.0"..!.*.diabetes

Tounds Or SCAYS ON LONZUGssssrsssecsessssssnssanssssssesses.BPilepsy

Vaginal examination abnormal.....pelvie malignancy, rupbured ectopie

pregnancy

oneumonia, meningitis, encephalitis
.carbon monoxide poisoning, diabetes

Blood nressure
Increased..csssess oo Crebral vascular lesions, uremia, eclampsis
Decreased.v0l"Di“'."’ti;0."'0‘..00"‘0'll"."lﬁllc‘lO‘trauma

Pig. 5. Physical Changes Helpful in the Diagrosis
of Coma and the Conditions In
which They oOccur,
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companying signs can be discovered, In =2 voung pabient, sus-
pect embolism, and examine the heart. 1In an older natient
suspect apoplexy. In any patlient think of the various types
of brain leslions zand differentiate Dehween them,

The various laboratory proceedures and their signifi-
cance have been summarized by Solomon and Aring in fig. fé).

The same authors have briefly outlined the phvsical
changses helonful in the diagnosis of coma, and the conditions
in which they occur. The writer is indebted to them for the
outline in fig. (5 ), modified, somewhat, in order to make

it more complete,
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The diagnosis of coma is not a new subiect, and it is not
the purpose of the writer to replace the few well wribtbten papers
discussing coma with a fauldless or fool proof logic bubt rather to
summerize and analyze the more important literature which will con=-

&l

e

tribute to the knowledge mnecessary to aild im the diffsrent

disgnosis of coma where coma is the vresenting syvmptom,

Little help is obtained from textbooks (12) (B3) (41) which
discuss the subject in a too general and abstract manner. A few
auvthors, however, have atbenpted to ald the practitioner in the
diagnosis of coma of unknown cause (14) (18) (34)., A recent article
by Solomon and Aring very ably discusses bhe problem of dimsnosis (36)
while a more recent paper by Straus and Binswanger (38) excellently
discusses coma from the standpoint of immediate and proper btreatment,

Just as soc many subhors have emphasized, there are nolt a few
ceuses of coms which require early emergency itreatment bo save life,
for exemple: diabebtes, hyperinsulinism, poisoning, exsanguinabion,

asclampsia, traumabtic shock, subdural hematoma, meningitis, =snd brain

=

tumor. Ths importance of early and accurate disgnosis is sel

a

evident.

5

In discussing the diagnosis of coms, the writer will attempt
to follow +the order of frequency as already described in a previous

o

chapter, They busy practitionsr will appreciste this line of atteck
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- . for reasons heretofore mentioned, he knowledge conecerning the
relative fregquency of the causes of coma, salone, is of consider-
able worth and mey have an important bearing on the differentiation
of coma in nNWIer ous instances.

The present chapter is a criticsl analysis of the causes of
coma with the purpose of debermining criteria which will aid in the
diagnosis of coma. In many instances, forbtunately, a history will
be obtained, This ofben will zreabtly simplify or at least verify the

diagnosis, In presenting the chiefl diacgnostic criteria of each of

ths causes of coma, the histery will frequently be mentioned, The

egsential vparts of the history affecting the case will be emphasized.

Ctherwise, the writer will asswne that no history is obtainable and

will mention only those voints of enough siznificance to make their
:“ﬁ—ﬁh“ f

consideration worthwhile asg an aid in diagnosis of coma,

The Pollowing is & discussion of the more significant diagnos-

Coma dus Lo aleoholism, The typiecal vatient in aleocholic

coma has a Tlushed face, injected throat and conjunctivae, diminished

or absent reflexes, and an alcocholic odor to the brsath., Vomiting is

not uncommon and, according to Solomon and Arine, (36) convulsions
oceasionally occur., In fatal cases the coma is more complebe from

the outset, and convulsions more common, In such cases the vhysical
examination of the vatient is 1likely to show signs of further ab-
normalities such as cyanosis, cardiac hypertrophy, heart sounds irregular
and of poor qualiby, pulmonary rales, low blood pressure, and increase

in white blood count or non«vprobtein nitrogen.

.

Hacewen (27) mentioned the value of a subnormel temperature.
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In fifty (50) cases of alcoholic coma he found temperatures ranging
from 93.4° (rectal) to 98,2° (rectal)., Unfortunately, other causes
such as apoplexy, opium poisoning, and skull fracbure may cause cone
siderable lowering of the body temperaturs, and must be considered in
the differential diasnosis,

Concerning the econdition of the pupils in alcoholic coma,
Yacewen (27) found that in 49 out of 50 cases the vupils were contracted,
but that exbternal stimulation caugsed a dilatation which lasted for from
ten to twenty minutes, following whiech period the pupils returned to
their original miotiec state. IHeninger (30) on the other hand, after a
complete analysis of 225 cases of coma in regard to pupillary status,
eoncluded that pupillary signs were of little or no diagnostic signifi-
cance when coma was due to aleoholic poisoning.

he alcoholic hreath

i

Aecording to Strause and Binswanger, (38)

is, in itself, of little wvalue, but if an abiendant makes the statement

that the patient never drank or the opposite statement, that the patient

&
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a confirmed drunkard, much disgnostic help is ohtained,

Differential Diasnosis

Apoplexy occurs in elderly patients, There is usually =
history of sudden onset of coma. Signs of paralysis are
usvally present or develop in the course of evenbs, The
puplils are markedly contracted in pontine hemeorrhage.
Unequal pupils are freguently found. A sudden rise in blood
pressure and temperature is diagnostic, bubt carries a very
bad prognosis. If conjugate deviation of the eyes is present,
the patient most commonly "looks at his lesion". A lumbar
vuncture 1s especially valuable in cerebral hemeorrhage,
revealing a gzrossly bloody spinal fluid.

Opium poisoning will give "pin point" pupils and a subnormal
temperature. The respirations are characteristically slow
and irreguler, The breathing is frequently stertorous and
the odeor of opilum may be detected on the breath., The pulse
is slow and easily compressible. The skin is cold and moist,
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and cyanosis is the rule rathsr than the exception.
Gastric lavage will verify the diaghosis in many cases.

In skull fracture there is a history of injury or evidence
of trauma. The presence of blood or spinal fluid coming
from the nose or sars or the presence of bruises and homa-
tomas should lead one to immedisbely suspect trauma,

Xeray of the skull should always be performed in suspicilous
cases.,

Coma due to traums

Solomon and Aring (36) obbtained a history of trauma in 90% of
their cases., The apparent condition of the patient usually gives one
a c¢lue as to the circumstances of the case. Fhysical examination will
zive svidence of injury, the degree of which may be debermined by
roentgenograms, and lumbar puncture. The frequent recording of temper-

ature may be of value,

Differential Diagnosis

In concussion, according to Trotter (40), the diagnosis

should always be easy. In a well marked case the three elements of

1. The instantansons onseb.
2. The paralytiec nabure of its sympbtoms, and

3. The tendency to recover spontaneously are characterishic,

Physical examination may reveal a conbused or lacerated scalp
which bleeds but little; skin pale and cools pupils dilated and
nogsibly fixeds; and a pulse which may be slow, rapid and feeble,
or imperceptible., Breathine may cease for a short interval,
reappearing shallow and with periodic sighing, In all bubt th
severe cases, recovery from this state of collapse commences
within a few minutes. Vomiting and straining are common.

Contusion of the brain may be major or minor (32).

.

In major contusion the natient, instead of progressing towards
normal after the effects of concullion have passed off, passes into

bl 4

a state of stupor. He remains stuporoils, restless, irritable, drow-

sy, lies curled up in bed, resents interference, and at night is

frequently viclent and nolsy. The spinal fluid pressure is invariably

L34

raised, The first effect of suech pressure is to compress the velns
#iving rise to cerebral anoxemia (stupor and irritability) and if
this pressure continues, it leads to compression of the capillaries.

T.aceration of the brain. The differential diagnosis bebween
s conbusion or a laceration of the brain, snd an extradural or

subdural hemorrhapge may be very difficult, There may be a history
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, of the "latent interwval®” althoush Munro (32) feels that
its imporbance has been overrated. Convulsions are
conspicuous by their absence., FPhysical sxamination may
show some localizing neurelogical sigms, ths result of
hematoma formation, The unilateral dilebetion of the pupils
was present in only 50%.0f ¥unro's series. Unfortunately,
it may be ipsilateral or it may occur on the side oppositbe
the lesion. 4&ccording to Munro, the neurological siens fail
to elear up, unconsciousness deepens, delerium or mania
devélops, the pulse drops to below sixty, and the cerebro-
spinal fluid gzets less bloody even though the pressure may be
high or low,

Cerebral Vascular lLesions

The diagnosis of zcube cerebral wvascular insults involves

four guestions: Pirsh, whether the coma is dwe to & general condition,
or a local cerebral cause, 3Second, the nature of the lesion. Third,

its location. And Fourth, a differentiation between the various types of
vascular accidents.

The determination of the type of coma {general or local
cerebral cause) can be made from the history, physical examination, and
leboratory findings. In deep coma, regardless of the cause, all normal
reflexes are abolished. But in cerebral lesions, there are generally
signs p@imtingbte paralytic involvement of one sides of the body., The
coma in cerebral hemorrhage and embolism is more or less sudden, while
in thrombosis it is slower in onset,

Concerning the history, Solomon and Aring (36) found the

. following voints to be of great wvalue:

1. Sudden onset of coma.

2. Age of patient. liore than 90% of their cases were over
40 vears of age and 75% were over 50,

3. Previous high blood pressure or heart disease,

%, D, Friedman (20) states that most patients exhibit

premonitory symptoms such as dizziness, a sense of pressure in the head

hemiparesthesia, anxiety, confusion, disturbances of speech or transitory




S aphasia, loss of inbterest and ambition, emotional dullness,

irritability, tendency to weep, Transibory paresthesias, and paralysis;

others

4

ive a history of high bBlood pressure, arteriosclerosis, and
pathologic vrinary changes,

A complete physical examination is essential in all cases since
an opinion as to the type of lesion depends more upon the inbterpretation
of a group of corresponding findings rather than upon one or two charachbers=
istic signs.

The degree of coma will vary according to the bype of lesion and
the extent of injury to the brain. Therefore, one camnot rely on this
sign in differentiating “ebtween the various cerebral vascular lesionsg,
Complete or partial hemiplegia is almost diagnostic, Solomon

and Aring (36) found it present in 57% of their series on entry. Aring

erritt (3 ) also found it present in 57% of their series of 245
cases, while six obther cases had quadronlegia,.
Abnormal pupils were present in about 70% of cases (3 ). Con-

jugate deviation of the eyes occurred in about 10% of Aring and lMerriti(s

geries, with the deviestion towards the lesion in 85%
"Choked discs” are of significance only in conjunction with the

history and laboratory findings. It is uswally suzgestive of brain
tumorse

Stiffness of the neck ocecurred in 13% of Solomoﬁ and Aring's series.
his wasg on enbry only. Aring and derritt reported it present in 62%
of their series. The further significance of this sign wlll he discussed
in the differential diaznosis.

Abnormalities in the respirabory rhythm was found in 30% by

Solomon end Arinz and in 20% by Arine and Ierritt. The respiration may
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ke stertorous, lsbored, rapid, dyspneic, or of the Cheyne-3tokes
3 3 4 & H o & 2

rhythm,

TiE » T I3 =
dlevation of blood pressure was found in 50% of cases by

3

Solomon and Aring, This compares favorably with the results of

)

ther authors merely menticn the "full, bounding

Temperature changes are not varticulerly significant,
Solomon and Aring reporbed an increass in 9% snd a decrease in 31%.
Friedman (20) states that fever usually develons soon after the

atback and, 1l hi of serious importance. Techsler (41) states

it

U3
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hat the temperature usually drops, but a slizht rise is nobt uncommonly

<

ohserved, . iLceording to Aring and Herritt, a practically constant find-
ing in any type of cerebral vascular lesiocn is the uniform rise of

:emperature, pulse rate, and respiratory rate several hours or days
before death occurs, indicating e collapse of the vasomobor and hest

regulating centers.

¥

"Aring and serritt found the "Babinski® toe sign in 50/ of their
cases in which this test was recorded. It was bilsteral in 22%.
Solomon and Aring found the sign present only occasionally, ‘Yechsler

states that the Babinski sig

]

> is generelly elicited even in the earliest

z
stages of coma.
Ueccasionally, the vnysicsl findings will show ahnermﬁ?ltwes
of the heart, lungs, eyegrounds, pulse, and Kernig's leg sign.
Convulsions not infrsquently occur in cerebral wvascular lesions.

Aring snd Merritt reported the occurrence of convulsions in 10% of

their cases while in Sclomon and Aring's series, S of the pabients
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The laboratory tests are invaluable. Oub of 78 lumbar

ok

punctures, Solomon and Aring found increased pressure in 43 cases,
end grossly bloody spinal fluid in 42 cases. Aring and kerritt found
increaged pressure in 57% of the cases of cerebral hemorrhage and in
22% of the cases of cersbral thrombosis. In their 116 cerebral

o

hemorrhage cases, Aring and Xerritt found srossly bloody spinal fluid

=N

n 744, end increased pressure in 57%. In their 106 cerebral thrombosis
cases they found only 22% with increased pressure, but rarely, if ever,
a grossly bloody spinal fluid,

According to Aring and Herritt, an increase in the blood count
over 12,000 was found in 54% of uncomplicated ceses of cerebral hemorr-

1

wee, and in only 10% of the cerebral thrombosis cases, the countbs

g

"

ranging from 12,000 to 40,000 per cubic millimeter.,

The presence of albumin and casts in the urine was found in 80%
of 152 specimens reported by Aring and Herritt. Sugar was reported in
approximately 10% of the specimens. Solomon and Aring found the urine

ebnormal in only 11% of their series.

Differential Diacnosis

Cerebral hemorrhage, The history often helps here, A
"sudden” onset of Gome 18 more typical of hemorrhage (3 ) (36)
41) and embolism then it is of thrombosis, The are of the patient,
The heart findings, and the course of events will differentiate
between hemorrhase and embolism. Abnormalities of the sye are
far more frequently found in hemorrhage. fConjugate deviabion is
twice as freguent in hemorrharse as in thrombosis and, according
to Aring and srritt, uvnilateral dilatation of the pupils occur
in 25% of the case of hemorrhege as compared to only 7% of the cases
of thrombosis.

stiffness of the neck is an extremely valuable sign as
indicative of cerebral hemorrhage. Aring and Merritt found
it in 55% of their hemorrhece cases, and in only 7% of the
cases of thrombosis. The same authors found *that convulsions
were twice as frequent in hemorrhage as in thrombosis,

A hilateral Bsbinski reflex was found to be twice as
frequent in hemorrhage as in thrombosis (39,




Pulse soft and often very compresd

TERCMBOTIC OCCLUSION o

CEBERAL HENORRHAGE

Proderomes frequent

Great degeneratlion of the arterises
of the limbs, or the history of
syphilis
ible

Heart feeble, dilated and irregu-
lar

Coma less marked in depth an dur-
atlion

Following grief and other depressd
ing influences

T.ocal convulsions more frequent

Slight initial temperature disturl
ance

Slight variation of the temperatui
within a few hours

Secondary inflammatory svmptoms
frequent and well marked

#
Ito

Prodromes infrequent

Turged face and strongly beating
arteries of the neck

-High arterial tension, regardless

of the size of the pulse

Heart hypertrophied and beating
strongly

Coma more intense and longer in
' duration :

More likely to be induced by
mental exclitement

General convulsion more freguent

Often great initial tempmerature
édisturbance

e Often 2 considerable rise of temp-

erature from 12-24 hours after
attack

Secondarv inflammatory symptoms
less in frequency and in de-
gree

6. Points of Differention in the Diagnosis

of Cerebral Hemorrhage and 1nromoosis .
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A zrossly bloody spinal fluid is indicative of hemorr-
haze. It was found in 74% of cases of hemorrhaze, end rarely,
if ever, in thrombosis {3 ). 4n increase in pressure was found
in 57% of hemorrhage as compared to 22% of the cases of
thrombosis. ' :

Cerebral thrombosis. The history is of value here also.
Aecording to Wechsler {41), a previous history of headaches and
dyssthesias, mental sywptoms, possibly repeated lesser attacks,
and the slow onset, speak for thrombosis and sofbening, This
is in keeping with the opinions of other writers (3 ) (12) (14),
who also sbress the significance of a gradual onset, leading
to coma and hemiplegia,

Thrombosis, aside from that ocourring in the course of
infections disease, generally arises on the basis of arterio-
selerosis and syphilitic endarteritis (41). It is most commonly
observed in older persons, Arine and “erritt, in their shudy
of 245 cases of hemorrhage and thrombosis, found that arterio-
sclerosis, as evidenced Dby examination of the perivheral vessels
and those of the retine, cccurs more frequently and is more
advanced in cases of cerebral thrombosis.

The colloidal gold curve of the spinal £1uid should be
mentioned here as having no differential value in the diagnosis
of cerebral vascular lesions (3 ), while a positive blood
Gasserman would only complicate the piebure and necessitate

differentiation between a cerebral wvascular accident and

syphilis of the central nervous system.

The table in fig, (6 ), published by Hskeridre in 1898, (14)
zives a zood summary of the points of value in the differentiation
between hemorrhage and thrombosis, and will help the reader to
more clearly distinguish between these two types of anoplexy.

Cercbral embolism, According to Wechsler (4l), cerebral
embolism is more common in young peovple, occurs in the course of
mitral stenosis, in fibrillating hearts, or in subacute bacterial
endocarditiss there wav be evidence of other emboli elsewhere,
especially in the retinal arteries and, unless a very large
vessel has been occluded, the coma is not generally deep or of
long duration. Other writers (3 ) (12) (36) mention the extrems
"suddeness™ in onset, the lessened depth of come, and the tendency
to recover consciousness more rapidly.

Of the five cases of cerebral embolism in Solomon and Aring's
series (36}, four showed auricular fibrillation and one & severe
rheumatic carditis. Aring and derritt found abnormelities in 94%
of their 18 cases of cerebral embolisnm, '

The paralysis is more likely %o be defined, the brain subsbtance
not being ploughed up as in hemorrhage but a definite area bheing
rendered anemic {41). Aphasia is slightly more freguent with
embolism ag the common carotid is a more accessible path for the
emboli., Alford (2 ) found that definite and permenent confusion
of consclousness was present in 27 out of 55 right sided hemi-
nlegias, while it occurred in only one out of 33 left sided hemi-
plegias,




Brain Tumor, Aside from the fact that s hemorrhage
into & tumor, which has previously been guiescent, may
similate cerebral vascular disease, and be diagnosed
correctly only by the subsequent course of evenbts, it is
frequently difficult to differentiate between progressive
cerebral softening or encephalomalacia and tumor of the
brain. This is especially apt to be the case in older
nersons. Generally, headache is much more severe, 'choked
dise", by far, more common, vomiting more distressing, and
the progress considerably slower 'in tumor,

Abscess of the brain will only rarely come up for
diarmostic differentiation. The previous history of loeal
infection or abscesses elsswhere and the general symptoms

re the guiding criteria,

Prooressive local atrophies of the brain are generally
accompanied by symptoms of senile dementia or presenile
psychosis, (Alzheimer's disease), progress much more slowly,
and show fewer focal sigms than cerebral softening.

The diagnosis of organic from hysterie hemiplegia should
offer no difficulties, In hysteria one can nearly always
find a psychogenic cause, There is no Babinski, no loss of
supsrficial reflexes, and no abnormal associated movements

P, can be elicited,

Poisoning
A hishory of atbtempbed suicide is of wvast imporbance,
Gvidence of the nature of the poison may be present in the form of
syringes, medicine bottles, or recepbacles. Relatives may volunteer
information concerning the taking of drugs sueh as luminal, amytal,
codeine, or bromides. Utherwise it becomes necessary to maske a completé

physical examinetion, gastric lavage, ete., in order to determine the

o

ferte

particular poisone.

Differential Diarnosis

n come from carbon monoxide poisoning, perhaps,
ifficult prohlem. The depth of Tthe coma is
usvally light, and there is a strong odor of illuminating =zas on
their breath. The face often has the cheracteristic bright
"cherry red" color. The temperature is always subnormal snd the
pulse high. “hen given a mixture of oxygen and carbon dioxide
s, to breathe, the vpatient often recovers comsciousness guickly.
- Spectrosconic examination of the dlood will gzive the characteristic

i
presents the least
a

The natient
2
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absorption bands of carbon monoxide,

Diagnosis of coma due to poisoning from one of the barbital
derivatives presents a difficult problem. in the absence of a
history of attempted suicide, or of information volunbeered by
friends and relatives, diagnosis rests upon testing the rastric
contents or walting unbil the pstient revives, which usually
cecurs within 24 to 48 hours. In twelve cases, Solomon and Aring
found that freguent after effects were blurred sveec”, nysbagmus,
tremor of the hands, and absent tendon reflexes. A skin ragh
rarely occur

e
Ss

Bromid Poisoning: Hig

of time. Blood snd sov
ineresaged anmount of br

ry of taking bromides over & long peried
fluid examination will reveal an
s

Potassiuwm Permanganste Polsoning: The finding of a purple colored
stain on the tongue and in the mouth is of value. The vomibus and
stomach washings will reveal the vpresence of the druc,

Compound solution of Cresol: The characteristic odor of "lysol"

on the breakbh of the patient; in the vomitus =2nd stomach workings,
bogether with burns about the mouth and face should make the
diagnosis far from diffieunlt.

Ouium.Poisoning The pupils are minubtely contracted to the typieal
"nin point” stage, execept just before death, when they may dilabe,
The bresthin ng is shallow, s}om, labored, irregular, and ans
stertorous. The respirator

v rate mav bp as low as four mnr minute.
The pulse is slow and compressible, %The skin is cold and moist,
and the features are »pallid and ecyanotie, The pabient finally
dieg of respiratery paralysis with deevened cyenosis. Vomibing

or twitehing may occur. The temh@rauure is always subnormal.

In some insbances, the odor of opium may be detected. Gasbtric
lavage and analysis will verify the btenbative diagnosis.

Lead Polsoning: In saburnine encephslopathy the symptoms are
rather variable, Convulsions may oceur, One should always
examine the mouth very carefully for the blue line upon the zums.
Feeneh () sugzeshs evaﬂoratwng the urine Ho dryness and testing
for lead in the residus, 2d may also be bested for in the
Feces. Information concerning the occupation of the patient

11 help considerably in eclearing up the diagnosis. X-ray of
the bones, revea;zng deposits of the heavy mebtal will verify
the diagnosis. Ovthalmonlegias chisefly affect the sixth nerve.

The diagnosis of epilepsy should not be difficult, The
moet important information is obbtained from the history. The fib

congists of
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2., The aura,
b. The ery, somstimes.
cs The tomic shace.
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e clonie stage,
comatose shage.

history of vrevicus atbacks confirmed vossibly by
scars on the head or body should always be siznificant.,

Physical examination will reveal wounds or secars on
the tongue, Sallva mey be churned up in the moﬁbh. Convulsions
0

often occur durins the vhysical examination. The patient is usually

yourig.
The most characteristic featurs of this type of coms
is the rapidity with which it disappears, provid the patient 1is

minutes after the convulsions coma is vrofound. Then there Tollows
total relaxation and absence of reflexes. Very slowly the patient
rets simply sleepy and can easily be arcused, The deep reflexes are

then inecrsased. Headache and confusion usually succeed and the mental

4

state of the patient is dull and ﬁenrﬁssea.

Ue)
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Differential Diasnocsis

Coerebral syphilis, Suspeet this when the first abtback
oceurs in a middle azed vatient who has previously been well
and stronz. The absence of a typieal epileptic history: the
failure %o find scars on the body or on the tongue; and the
positive Yassermen of the blood and spinal fluid serve %o
clear up the confusion,

Apoplexy. Convulsions in apoplexy are not common, but
they do occur, Little difficulby should be encountered here,
The age of the patient; the full, hard pulse and inereasing
blood pressure; the presence of signs of hemiplegias the
progressively deepening comaj; the sterbtorous breathing: and
the increase in temperature, 2ll give the ¢linical picture
of anything but epilspsy.

Jisseminated Sclerosis. Hultiple sclerosis may alsc give
rise to similer abtbtacks and coma, and the age of the patient




may serve to furbher confuse the diagnostician, Here, asain,
any information from relatives or friends would bhe of wvalue
in ruling oub epilepsy. Absence of scars or wounds on the
tongue or body would be asainst a diagnosis of epilepsy, while
the finding of a "paling" of the opbic dise would further
fortify the possibiliby of disseminabted sclerosis.
Diabetes

The hisotry of a gradval onset is so typical of this type
of coma that one may disregard bthe rarer forms mentioned by Osler wherein
coma is ushered in suddenly, following exertion. Usually one obtains a
history of diabebtes, diebary indescretions, recent polvdipsia, recent
respiratory infections, or localized infections such as bolils, naussa,
omiting, or enizastric pain. « As pointed out by Solomon , the

1

condition of the pupils are of no value here.
Un exsmination the following signs sﬁould be searched for:
Temperature subnormal, in absence of infection,
Kussmoul's "air humger”.
Dehydration.
idcetone odor teo the breath,
Soft eyeballs (due to low imtro-oculsr tension., )
Pulse guick and soft.
Laboratéry tests will reveal the vresence of sugar and acetone
and diacetic aecid in the urine; inerease blood susar , and lower inter-

spinal vressure. The acefionuris is not emphasized by many suthors ss

being important, bubt I fesl that in doubbtful cases, the vresence or

absence of acetone in the urine is highly significant in helping to rule
out other frequently confusing causes.
Differential Dizmmosis:

Cerebral Hemorrhage. As pointed out by Forsybhe, some
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p diabetics meet death by way of avoplexy and the physician
must bear Tthis in mind when making o diamnosis of diabetic
coma in 8lderly patients. Additional symotoms and findings
such as the presence of a hemiplegia, a hard slow pulse,
and rising blood orescsure would point teo an accompanying cerebral
hemorrhaze. A lumbar puncbure may disclose inereased spimal
pressurs or & bloody cerebro-spinal fluid. The history of a
sudden onsgst should make one suspiclous of some additional
factor, '

dyperinsulin shock: In hypoglycemic shock, the more important
points which ald in the differentiation are:

The history of a more sudden onset of coma, very often
agcompanied by convulsions.

The absence of dehydration in most instances.

The absence of "Kussmaul's" air hunger and scetone breath,

The negative urine and the lowsred blood sugar.
The differenbiation bebween this and disbetic coma should not
prove difficult, Inquire as to whether any insulin has been
ziven before hand and search for syringes and insulin bottles,

keningitis

Important points in the history are: headache, fever,
orojectile vomiting, convulsions, stiffeninz of neck, upper respiratory
infecbions, sar trouble, mental disturbance, chills, diplopia, and
paralysis. The three sympbtoms stressed by‘mos% avthors in common ars
those of the headachs, projectile vomiting, and stiffening of the
neck (12) (36) @l).

On exzamination ome usually finds some of the following clues:

Zlevation of the temperature,

Stiffness of the neck and extension of the head,
Positive XKernig's sign and Babinski toe sien.

The youth of. the patient. One half of the series
seen by Solomon and Aring (36 ) were under 10 years
of age,

A bulging of the fonbanelle in infanbs.

Cranisl nerve involvement.

Irrezular respirations.

Slow and irregular pulse in presence of increased
intracranial pressure.

vidence of a primary infectlion in lunz.

o O
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Sympboms pointineg to infection ahoub the head,.

Changes in the ovtic dise. Sueh changes would be more
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important in indicating a primery Svmer or abscess and secondary

meningial inflammation, The greater the swelling of the disc, the

greater the orobability of the primary intracranial lesion being
a tumor,
Iaboratory examination will show:

1. Spinal fluid is abnormal in every case, being
erossly vpurulent in a large percenbtaze of cases (36)., The white blood
cells and probein are increased, and the suzar and chlorides are
decreased, The causative organism will be found by smear or culture.

2. Urinary findings are not considered as important
by the better authorities (18) (36) 41).

3. Hoentgen studies of the chest may reveal
tuberculosis or pneumonia,

4, Blood culture may be positive in a small number
of cases,

Differential Diasnosis

The differentiation bebween the exciting bacterial causes
of meningitis will be determined by smesr or culbure of the spinal
fluid., Aseptic meningitis should be considered when repeated culture
and smears are negative for organisms,

Brain Abscess: As a rule the signs are usually focal
snd a history would reveal symptoms pointing to the
temporal lobe (speech and field defects) or to the
cerebellum (nystagmus and cerebellar phenomena), In
the absence of a reliable history, the negabive Ilabora-
tory findinss would decide in favor of brain abscess

as againgt meningitis.

Brain Tumor; Coma from brain tumor is rare and hardly
need be confused with meningitis. The most important
firding would be the definite "ehokine" of the optic
dise., Incidentally, the laborabtory procedures would
all decide against =2 diasnosis of meningitis,
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Prneumonia

'3

Pneumoniz is not menbtioned in texbtbooks as one of the
canses in which coma is a presenting sisn. In Solomon and Aring's
(36) series, it was as common as diabetes and three Limes as common
as uremia., The majority of cases occurred in the young and very old.

Important points in the history are: cough, fever, suddsn
pain in the side, chill, abdominal pain, and bloody sputum.

The chief diaznostic physical signs asre:
1, Elevation of tempersture and incresse in pulse rate.
2« Age of the patient,
3, Hepid respiration,
4. Cysnosis.
5. Signg of consclidation.
Blood counts, urinalysis, and lumbar ovuncture are of no
diagnostie value.  2lood culbture may zive positive cultures of the
PNeUMOCOCCUS o

™2

Differential Diarnosis

Cardiac Dscompensation. The history of sudden loss of
consciousness and previous heart disesse in an elderly patient
should serve as a wvaluable clue. The physical findings of
abniormal heart, dyspnea, pulmonary congestion, peripheral sdema,

ascites, enlarrzed liver, and cyanosis should decide the diarnosis.

Further svidence of cardiac pathology will be reveanled by
examination.

Cardiae Desompensation

A previous history of heart disease or hish blood pressure

is important. The aze of the pabtient should alweys be considered since

)
bt
A

cardiac decompensation cccurs chiefly in individuals over sixty years
£ age and usually with a sudden onsetb.
The chief diagnostic physical signs are:
l. Cardisc abnormalities.
2. Cyanosis.

3. Temperature normal or slizhtly increased,

4, Signs of pulwonary congestion.
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5. Peripheral edema.

8. Dyspnea.

7. Znlargement of the liver,

Leboratory tests are of no value as & rule. Blood and
urine analysis may be normal or abnormal, Hoenbgen examination may or
may not reveal an enlarged heart,

ER

Differential Diagnosis

Apoplexy. A history of previous "strokes" or high blood
pressure: the suddenness of ouset, and the neurological findings
indicate cersebral hemorrhage., The shsence of cyanosis or signs
of congesbion, and cardiac abnormalities decide against cardiac
decompensation, An inecrease in. blood pressure under observation
would serve to verify a "stroke". '

Syncope., In transient coms from simple fainbing the sympboms
are fleeting in character and vpass away on rebturn of proper
cerebral circulation,

Syphilis of the Cenftral Nervous System

The diagnosis may be made in every insbtance by laboratory
procedure alones, but may be tentatively made easily if a few principles

be kept in mind., As pointed out by Sprigze (37) in 1904, cerebral

o0

yrhilis should be suspected when unexplained convulsions ocecur in
middle aged patient who was previocusly well and strong, 4Any hisbory
of previous syphilis, with treatment, should arouse suspiclon., The
coma, szsevere though it may be, tends To pass off rapidly in a way that

would not be the case had it been a hemorrhage of corresponding severity.

i

fhe important physical signs are neurologic: convulsions,
abnormal oupils, the Babinski  sign, and oftimes other abnormal reflexes,

depending upon the depth of the coma, Paralysis is usually absent, but

£

when present, only serves to confuse bthe original diagnosis of central

nervous system lues,.




, Labvoratory work is most important, bub reguires bim
before the report is ready. The blood and spinal fluid Tassermans
are usually positive, and the collodial gold best may reveal a
"paretic” curve in many instances. The Xline and Xehn tesbs may be

performed guicker.

Differential Diasnosis

Cerebral Hemorrhars, This mey occur with or without convulsions

in middle~azed adults, bubt the absence of other signs such as
profound and deepening coma, signs of hemiplegia, bthickened
arteries, risineg blood vpressure, rapld avpearance of fever and
repiratory varalysis, and blood in The spinal fluid together
with a nezative Wassermen test should differentiate a "stroke"

from cenbtral nervous system lues,

Cerebrel Thrombosis. This is more gradual in onset and local

rather than generalized convulsions are present if at all, The
coma is deeper and does not tend to pass off rapidly. The

indings of hemiplegia and nepative blood and spinal

& <4

physical
fluid YWassermans will favor a Thrombosis.

Epilepsy. The history of vrevious convulsive atbacks, the youth
of the patient, the scarred tongue, and the accompanying "aura®
differentiate epiléptic coma from that due to syphilis,
ningitis. The hisbory of previous wvomiting and headache; the
presence of stiff neck and retracted head; positive Xernig and
Babinskl reflexes, together with a grossly purulent spinal fluid
should offer no difficulty in diagnosis.

Eelampsia, The physiecal findings of pregnancy, the high blood
vregsure, evidence of kidney damage, and the negative blood and
spinal fluid YWasserman, could hardly be confused with a convulsion
due to central nervous sysbem lues.

Uremia
A higbory of orevious kidney trouble, high blood pressure,

-

headache, vomiting, dyspnea, convulsions, or recent infections is

6
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esvecially pathognomoniec of uremic come. Jlccording to Spriges (37)
the most characteristic feasbure of the convulsions is the facht that they
sre repeatced, albernabing with coma, being either typically epilepbiec

or merely muscular twitchings, and may come on suddenly. Friedmsn (20)
states, however, that the onset of coma in uremla is gradual, prsceeded
by heazdache, vonmiting, and evidence of intoxication.

The helpful physical signs are musecular btwibtehings, acstone
on the breath, abnormsl eyegrounds, enlarged heart, increased blood
vressure, edema of the extremities, Cheyme-Stokes respiration, and the
peculiar anemic or yellow tinged skin.

Important laborabory changes are gross abnormalities of the

urine and increased non-protein nitrogen of the blood., I lumbar puncture

be done the non protein nitrogen will be wvery high.

-

£

ifferential Diasnosis.

Cerebral hemorrhages. The normal or slightly elevabted non=-protein
nitrozen of the blood; the typleally sudden ouset of coma; the
age of the patient; the history of previous stroke, or high blood
vressure; the physical findings of thickened or headed arteries,
signs of hemiplegia, rising blood pressure, and Hutchinson's
pupil favor hemorrhage.

Forsythe {18) warns us that when uremic coms affects a
hemiplegic distribubion, it may succeed in passing itself off as a
unilateral lesion, most probably a hemorrhage, and that, whatever +the
explanation mey be, this much must not be forzotten: "that uremia, at

one time or another, similates most cerebral conditions,”
Epilepsz. The youth of the patient, the hisbory of vprevious
"£its", the clonic museular contractions, the scarred or bitten tongue,

and the revnidity with which the coma disappears, favor epilepsy. The

absence of abnormalities of the urine, and the normal non-protein nitrogen




- of the blsod verify the diasnosis,

Coma due %o eclampsié.

A mistory of presmancy is practically alweys obtained(36)., Obher
important points in the hisbtory would be headache, inerease in blood pres-
sure, edema, albuminuria, vomoting, and convulsions, The patient is, of course,
in the child bearine ace, (up to 45 vears).

The diaznostic nhysical signs are: ebdominal tumor, convulsions,
edema of The exbtremities, hizh blood vressure, and ravpid pulse, Solomon and
iring (36 found a2 rapid pulse in every one of their seven cases.

Laboratory findings will reveal an ebnormal urine in every case(36),

Differential Diasgnosis

In an epiiepbic, the sizns of toxemia are absent and the coma
will pass off more ranidly., The urine will be within fairly normal
limits. The history will further verify a diagnosis of epilevsy.

Alcoholism may produce convulsions in a pregnant woman, but
here, as in other instances, the typical findings of an eclamptic
seizure, with coma, are absent,- edema, elevation of blood pressure
and rapid pulse. Alcohol may produce & marked albuminuria, but
thisg will disappear as the eflfect of the intoxication wears off.
The alcoholic oder of the breath must not be confused with acetons,
The patient recovers as the effect of the alcohol disappears,




LR,

e

COMA ROUTINE

In favorable cases the physician may be fortunate
enough to obtain 2 history of events preceeding the onset
of coma, which, undoubtedly greatly helps to make a quick-
er and more accurate diagnosis., In most instances, howsver,
the reverse situation is present and the doector is thrown
upon his own resources in making a search for the underlying
cause. GConsequently, the abllity to observe, interpret, and
evaluate the clini¢al signs and manifestations of recognized
value, should be a part of the observer's general knowledge
if he is to logically and scientifically proceed along a
definite path in searching for the cause or causes producing
the state of unconsciousness in his patient.

A coma routine, whatever may be the order of pro-
ceedure, 28 long as it includes a thorough svaluation of all
items of importance that need be considered, is most desir-
able for speed and accuracy of diagnosis,

Such a routine represents a svstematic approach to
the confronting problem., It noet only saves precious minutes
and hours of time, but it prevents many embarrassing attempts
to explain overlooked clues in wrongly dizgnosed cases that

should have been diagnosed correctly had a definite routine
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proceedure been followed "to the letter”, Wany an overlooked
skull fracture with rupture of the middle meningeal artery
could have been interpreted correctly had the patient been
given the advantage of roentgen ray study when signs of trauma
or compression were suspected.

Forsythe, in 1912, (l8)advocated a form of proceedure
which he adopted for the study ofva’patient in coma. Ee
first estimated the depth of coma by the patient's response
to stimuli. Wexi, a comparison of the muscular tone of both
sides was made, followed by auscultation of the heart, pay-
ing special attention to the pulse and respiration. wor the
rest:

"if his tendon jerks are feebler on one side
than on the other, or his pupilils unlike in size and
mobility, or if, being alike, they are very small
or very large, or 1f his tongue goes to one side or
nhis temperature rises--these observations will sum
up most of what can profitably be learned from the

examination.”

Regarding special investigations, Forsythe favored

1. 4nalysis of the urine for albumin and sugar.

2. Inspection of ths retinae for albuminuric
retinitis, optic neurites, or specific
choroiditis,

3, Tumbar puncture, with examination of cerebro-
spinal fluid,

4, Analysis of stomaeh contents for polsons.

He practically always carried out the first two tests,
reserving the last two only for particular cases. It is in-
teresting to note that more recent articles (5 )(20) include

lumbar puncture with detailed spinal fluid examination as a
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part of their coma routines.

To again quote Forsythe:

"The kermel of the whole subject, however, is
group I. Here, as a first step in the differential
dizgnosis, it is useful, as a rule, to separate on
the one hand: cerebral hemorrhage, thrombosis, em-
bolism, and injury, from, on the other hand: epilep-
sey, uremia, diabetes, poisons and Adams-Stokes dis-
ease; or broadly speaking, the unilateral lesions
from the bilateral lesions., "

Herbert Prench, in 1917, (21)followed a general but
by no means gpecific, coma routine. He fails to mention the
importance of laboratory tests or other svecial proceesdure
such as blood, urine, or spinal fluild examinations.

Briefly stated, Prench carried out the following
procesdure:

He attempted to get the most out of any information

presented in the history. Then he examined the patient,
looking first for any evidence of unilateral paralysis:
unegual pupils, one cheek puffed out more than the other,
a limp arm or leg, differences in the knee jerks or plantar
reflexes, or conjugate deviation of the eves, 1In the face
of distinct evidence of unilateral paralysis, he concluded
that there was almost certainly a c¢ranial or intracranial

lesion: *hemorrhage, ermbolision, fracture, tumor, abscess,

thrombosis, or meningitis, Wext, he examined the head with

=3

particular car to see if there were any signs of injury,
remerbering that the patient may have had a cerebral hermor-

rhage.with coma, in which case the iInjury was due t0 the
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coma, and not the coma to the injury. He mentions the 4iffi-
culties which may arise on this account, particularly when
the patient had previously imbibed of alechol sufficient to
cause an aleoholic odor on the breath; and to suggest that
the patient was drunk. The careful observation of the pa-
tient for several hours was necessary as an 2id in settling
the diagnosis. He also examined the ears and nose with care
to determine whether cerebrospinal fluld or blood was coming
from either, as an indication that there was a Practure of
the base of the skull. Blood coming forward into the sub-
conjunctival tissue was interpreted as affording similar
vidence.

Bishop and Applebaum, in 1922, (5 )Ydevoted an entire
article in presenting a simple and practical coma routine,
It is, by far, the most complete, though brief, summarv of
a coma routine published, to date. The dire need for a
practical methéd was 2aptly stated when the authors said,

"For some time we have felt that unless a
systematic routine is followed in the investigation

some very important items may be overlooked, e

believe that the following coma routirne is simple

and practical."”

A brief resume' of Bishop and Applebaum's coma rou-
tine is as follows:

I. History. They erphasize the importance of as
detailed a history as possible, getting additional informa-
tion from visitors who come in later,

II. Physical examination. 3Special attention is paid
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S to the head, eyes, and ears. A cormplebe neuroclogical survey
| iz also made. The leDd pressure is taken immediately and
repeatéd at definite intervals,
I1I. Laboratory studies include the following items.

1, Urine. A catheterized specimen is obtained
on a2dmission and sent to the laboratory
for study.

2. Spinal fluid, A complete study is wmade,
ireluding: appearance, amount, Ddressure,
cytology, smear, culbure, albumin, globu-
lin, and sugar. Yasserman and colleoidal

. gold where indicated,

3, Blood examination. Red and white count

N

when indicated. Blood chemistry is given
special preference, especially For non-
protein nitrogen and sugar. ¥Fasserman
when indicated.

4, Gastric analysis, é careful study of the
stomach contents is very imporbtant in
their opinion, especially where there is
a guestion of some form bf poisoning.,

5. X-ray of the skull, The authors found
this to be a most necessary step, espe-
cially in the diagnosis of suspected
fracture of the skull,

. They conclude by statingi
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"Wie believe, that by following a definite rou-
tine in coma, we can more often arrive at a correct
diagnosis. There is room for a more careful survey
of various aspects of coma and we are following the
routine for a time 2nd hope to be able to make some
valuzble tabulations."

]

Priedman, in 1933, (20)presented a rather well writ-

¥

ten paper concerning the care of coma from unknown cause,
He eﬁphasizes the-importance of the history, physical exami-~
nation and laboratory work, much the same as did Rishop and
Applebaum, and also gives a more debtailed discussion of the
impdrtant items to consider in the history and physieal exam-
iration. |

Any further attempt te¢ formulate a coma routine wouid,
necessarily, be a repetition ofrmuchrthat has élready been
written, A more.detailed outline would be vefy convenient,
especially in the form of a printed page Oy guestionnaire
with spaces provided for the information gathered from each
ca8e. Repeated experiences with coma c¢ases would aubtomati-
cally reduce the problem to a mechanical proceedure and the
internist would be able to conduct the routine without the
2id of the printed Qutline,'guch a plan would be both~prac~
tical and valuable for any large hosovital where many patients
are admit%ed in coma each vear. The writer will probably
publish, at a future date, a more complete and detailed outb-
line of a Ycoma routine"” designed for the use of admitting
internes who are frequently confronted with the problem of

diagnosing the cause of coma as a presenting sign.
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CONCLUSION

In conclusion the writer might state that he was ime
pressed by the undesirable but conspicuous diversity of opin-
ion throughout the literature regarding the differential diag-
nosis of comé. This was especially true of the earlier writers,
The more recent articles on this fascinating subject are few
as yet, but are ever so much more in harmomy, and will, un-
doubtedly, continue as such,as the mysteries of "coma" are
unravelled.

By choosing a subject of this nature, in spite of its
vast scope, the writer feels that he has benefited greatly both
by the knowledge gleaned, and by the experience gained in sesrch-
ing through the literature. It is hoped that the material col-
lected in the various chepters will be of value Lo those who
seek to gain more information concerning the differential diag-

nosis of coma as s presenting sign.
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