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for secondary angmia. From chlor sis a case of second-
ary anszmia “occurring in a young rl may be indistin-
guishable. The characteristics of the blood are identical,
and if the etiology of the case is not clear there may be
nothing to 8 !

PROGNOSIS AN ou —The duration of the disease
and the severity of the symptoms depend largely upon
the nature of the underlying cause. In post-hemorrhagic
angemia, in which less than one per cent. of blood mass is
lost. it should be made up in from two to five days;
where from one to three per cent. of the blood mass is
lost. it should be made up in from five to fourteen days;
finally, in the severest hemorrhages, in which over three
per cent. of the blood mass is lost, it may be a month or
more before regeneration is complete. Young and well-
nourished persons are naturally much quicker in making
up losses than are feeble or elderly persons. Where the
hemorrhage is secondary to such diseases as typhoid,
phthisis, or cancer, T generation after hemorrh may
be very slow, or may not take place at all. Bierfreund
found that after operations for mammary cancer the
hsemoglobir much slower in beginning to rise towsz
normal than after operations for non-malignant dises
(a week lateron theav oe), and he asserts that the haem-
oelobin never reaches the point at which it was before.
This statement is all the more extraordinary because
Bierfreund has specially noted a gain in weight in the
same patients on whose blood the above observations
were made. In Bierfreund’s experience, it is usually
from twenty-three to twenty-seven days after operation
on malignant tumors of the breast before the ha moglobin

neverthel
TreATMENT.—Obviously the first and most important
indication is to discover and, if possible, remove the
cause to which the ansmia is secondary. Many cases
will recover with no further treatment. As a rule,
however, y s o« ynsid bly hastened by thera-
peutic measures, and where the cause is unknown, as
not unfrequently happens, we have to devote our at-
tention to the following therapeutic agents.
Nutrition.—There is no especial diet appropriate to
the treatment of an®mia; what is needed is a full and
varied nutrition, which should certainly include red
meat, owing to its relatively la proportion of hsemo-
globin and so of iron. The digestion may need attention,
but it is important to refrain from giving pepsin and
hydrochloric acid in any case before we have made sure
that there is not already a hypersecretion such as statis-
tics show to be very frequent in angemia. -The bowels
often need treatment either for diarrheea or constipation,
more especiaily the latter, and relief of this symptom
will help the gencral nutrition, and so the ans®mia. g
Climatic change is undoubtedly of service in some
cases, partly through its A al and partly through
its physical effect. Of late years it has been recommende
that we send patients to high altitudes. Experience has
shown that patients are very favorably affected by alti-
tude, and the rapid increase in blood corpuscles pm: cubic
millimetre which every person, sound or sick, shows in
hich altitudes appears to be not entirely transitory.
Medicinal treatment consists largely of proper admin-
istration of iron and arsenic. Wide experience in all
parts of the world has shown that in the great majority
of cases iron is best administered in the form of Blaud’s
pil a rule, they cause no irritation of the gastro-
intestinal tract, and do not tend to constipation. I
think it is a common mistake to use them in too small
doses. To an adult I never give less than six five-grain
pills a day, two after each meal, and after a week or ten
davs I often increase this to nine a day, three after each
meal. In therare casesin which Blaud’s pillsare not well
borne or are not effectual in increasing the amount of
hsemoglobin in the blood, it is advisable to try one of the
newer organic preparations which contain heemoglobin

282

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

as such or some substance nearly allied to it; for ex-
ample, ferratin. The only objection to these latter
remedies is that in order to get sufficient quantity of them
into the system to give an equivalent to six of Blaud’s
pills per day, or one-tenth of a gram of metallic iron, one
has to spend a good deal of money. The tincture of
chloride of iron should rarely, if ever, be given, on ac-
count of its strong tendency to produce constipation, its
deleterious effects upon the teeth, and its very disagree-
able tast All preparations of iron should be given
after meals, never upon an empty stomach. Oceasion-
ally arsenic is useful, especially in the severer grades of
anfemia. 1tisbest given in the form of Fowler’s solution,
two drops after me well diluted, and increasing one
drop daily until the physiological limit is reached, as
shown by the occurrence of itching or burning of the
eyelids, nausea, or vomiting. Richard (. Cabot.

ANAEMIA, SPLENIC. See Hodgkin's Disease.

ANASTHESIA AND ANALGESIA. — Definition of
terms: .Anesthesia, accurately speakin denotes the
1 of sense of touch. The term is often used to in-

sensibility—as pain, tem-
I 2 In this article, when
the word is used without qualification, it shall mean the
loss of tactile sense. Tactile sensibility is subserved by
structures that take cognizance of change of contact,
and are stimulated by motion of an external object in
contact with the surface.

Analgesia is a term employed to denote the loss of

nsibility to painful impressions.

Thermo-anesthesia is a loss of temperature sense.

Ataria is a symptom of loss of muscular sensibility.

« Muscular sense 7 is a complex affair, including several
different forms ¢ nsibility. There is the painful sensi-
bility to traumatic impressions, to passive stretching and
powerful contractions, as in cramps. The most charac-
teristic “ muscular sense,” however, is that by which is
determined the character of movementsand postures due
to muscular action, also the character of passive move-
ments and postures of muscles at rest. Tt also includes
the recognition of resistance to contraction, by which is
estimated the difference in weight of objects; articular
sense is included. -

Methods of Testing Sensibility —The determination of
the varying degrees of anssthesia and analgesia is made
difficult by the fact that the physician must depend upon

the patient for his information. The

g ation of the

secure reli: responses. Fur-

rary, within the limits of what

quite appreciably in their sensibility to

external irritation. Finally, i tients suffe from

lesions which cause eithe ight or perhap eater

of loss of consci sensibility is more or

less diminished up to entire loss « f sensation, even though
the lesion may cause no ansesthesia directly. A

In testing sensibility the patient should be blind blded
or in some other way prevented from seeing what is be-
ing done, in order that simulation or self-deception may
be avoided. It is remarkable how vividly one can feel
the prick of a pin or touch of a feather through the me-
dium of sight. When the lesion is unilateral, a compar-
ison of the two sides is very desirable. Various instru-
ments of precision have been devised by neurologists for
testing sensibility. These are convenient and desirable
forscientific purposes, but for clinical use they are not
essential. A muech more important element is the culti-
vation of the judgment of the examiner by constantly
using the same method of examination. No amount
of paraphernalia will make up for a lack of that culti-
vation. A feather or camel’s-hair pencil or the tip of
the finger may be used for testing ctile sensibility.
The objection to the finger is the ]‘wssgihi!i{\' that there
may be a difference in temperature betw een the exam-
iner’s finger and the patient’s skin, and consequently
that contact may be recognized by temperature sense

even when anmsthesia exists. A common pin is a valu-

able instrument in testing for analge By alternate-

ly using the point and head and requiring the patient

fo distinguish between them by saying “head” or

the physician can determine whether his an-

ased on pain or tactile sense. When testing

sia the patient should be instructed to saj

< yes each time he is touched; or he may be asked

to name the point touched. This gives information as

to his power of localization. If more definite informa-

tion is desired, he may be asked to touch the exact spot
that had been touched by the examiner.

On some accounts a better test for analgesia is to pick
up a fold of skin and pinch the rounded portion. By
practice one is enabled to determine quite isfactorily
the decree of sensibility by the degree of pressure required
to produce a pa inful impression.

Thermo-ansesthesia may be present when tactile and
pain sense are normal. To ascertain its exXistence one
may employ two test tubes, one filled with hot and the
other with cold wate More accurate means of measure-
ment are needed for scientific record.

In the presence of a localized disturbance of sensibility
the characteristics should be noted as ac irately s
possible. If there isan area of au thesia its bounc
aries should be definitely determined. The task is
not difficult when the area is sharply defined, but it
becomes more so when it passes gradually into the
normal. Ansesthetic areas often exist without the
patient’s knowledge and will escape notice unless es-
pecially s ht for. This should always be done in
cases presenting obscure abnormal conditions of the
nervous S‘\':\Tl"ﬁ‘.l,

For convenience study the ansesthesias and anal-
gesias may be divided into two great classes: 1. Those
of functional origin; II. those due to some organic
lesion.

Funetional Derangements of £ ibility.—1 wuse the
word functional advisedly and witha full knowledge and
appreciation of the position of those who regard every
derangement of function as evidence of or i
I shall not arcue this question further than to
in the manifestations of the nervous system the evidence
is convincing that temporary and more or less permanent
suspension or derangement of function may and does
occur without the stence of organic lesion.

Hysterical an: may involve all varieties of
sensation. In such eca there will be no respon
any kind of sensory stimulation—such as touch or pain
or heat or cold or muscular action or change of posture
or location of a part. Or the anssthesia may be con-
fined to one variety of sensation while the others may
remain normal. cain, any two or more of them may
be involved. a is the form of ansesthesia most
frequently ob in hysteria. Then follow. in order
of frequency, loss of tactile sense, temperature sense,
muscular sense, and articular sense. The last is quite
rare as an hysterieal manifestation, but has been noted
by several observers. The physician should not assume
that a case of ataxia is hysterical until he has discover
other stigmata and has excluded all other probable sources
of at For further discussion of the stigmata of
hysteria, see under H. i

The anatomical distr ; in hysteria,
is extremely variable. No part of the body is free fro
the lability of a loss of sensil yility from this cav
it may conveniently be considered under three types:
Hemianmesthesia: 11. segmental; TIL dis eminated.

Hemianmesthesia is the most common type, and when
present without motor sturbance it is most sug of
hysteria. It involves exactly one-half the body verti-
cally, the middle line, anteriorl} and posteriorly, forming
a distinet and abrupt line of demarcation between the
normal and anssthetic portions of the skin. The mu-
cous membrane of the s sjde is also involved.
Among the cases of hemiansesthesia from lesion of the
posterior portion of the posterior limb of the internal
capsule, there have been reported some which resembled
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those of hemiansesth 3 These cases
are so rare, however, as to be a curlosity.

In the segmental type of an a a hand and more
or less of the arm, or a foot with more or less of the leg
is anmsthetic—sometimes called the glove or stocking
form of ansmsthesia: or a part of the face or head may
be involved.

In the disseminated type anmsthetic patches, irregular
in size, shape, and distribution, occur. Any conceivable
part of the surface may be the site of ansesthesia. I wish
to call attention to three characteristic features of these
angesthetic areas, that shoulc s be borne in mind
when making a differential diagnosis: as do
not correspond to the distribution of nerves; (2) the
borders are sharply outlined, the change to normal sen-
sibility being abrupt, there being no gradual fading
of one into the other; (3) the borders are not constant,
but are subject to sudden changes. This feature has
been especially emphasized by Dr. Patrick, of Chicago.
This shiftin of the borde so pathognomoniec that it
should always be looked for in testing a case. A very

»ft pencil is needed to mark the outline so that no
irritation of the skin is produced whereby the patient’s

t replies may be influenced. I do not care

; the treatment of this condition, as it doubtless

ve proper consideration under Hysteria. But

rin passing that the suggestiveness of the treat-
ment is a most potent factor. Therefore the applica-
tion of electricity to the anmsthetic area in the form
of a powerful static spark or a strong galvanie current
is among the most efficient of agents.

Any of the special senses may be involved in hysterical
anesthesia. We may thus have impairment or loss of
sight, hearing, taste, or smell. Hysterical amblyopia
most often consists in a concentric constriction of the
visual field. Besides this there may be a disturbance of
the color field, either a total loss of color perception or,
what is more common, a reversal of the color fields;
the most common form being that in which the field for
red is larger than that for blue.

Pharyngeal an®sthesia is commonly due to hysterical
disturbance of the function of the rlosso-pharyngeal and
vagus nerves, of which “ globus” 1s another manifesta-
tion, and ageusia or loss of taste stills -r. Laryngeal
ansesthesia is not an uncommon stigma of hysteria. The
well. known tolerance of examination of the pharynx
and larynx on the part of hysterical patientsis due to an-

a of these parts.

thesia d Analgesia of Organic Origin.—In
studying the organic lesic of the nervous system
with their consequent impairment or loss of sensation, we
cannot do better than to adept an anatomical classifiea-
tion. Weshall consider: 1. Lesions of peripheral nerves:
2. lesions of the cord intracranial lesions.

Triceminal anssthesia, more or less complete, results
from a destructive lesion in any portion of the nerve
from its central origin to its peripheral terminations
The location of the lesion may be determined by the
extent and distribution of the ansesthesia, and—in the
-ase of alesion located at the base of the brs n—by not-
ing the disordered function of other nerves involved
in this lesion. Peripheral lesions are indicated by the
small portion of the nerve involved. If a portion of the
face with a corresponding mucous surface isinvolved, one
branch of the nerve is affected at or near it exit from
the eranium. If the ansesthetic area comprises the dis-
tribution of an entire nerve and is complicated by trophic
disturbances, the lesion is in the (Gasserian ganglion or
its immediate vicinity. A lesion in the posterior portion
of the posterior limb of the internal capsule will produce
anmesthesia of one side of the face and of the same side
of the body, resembling hysterical hemianzsthesia (to
which the reader isreferred). If oneside of the face and
the opposite side of the body are an®sthetic, the lesion is
probably pontile.

The pathological diagnosis is made by considering the
history and development of the abnormal condition.
Among the more important factors to be considered are

283




Angsesthesia and An=-
algesia.

neuritis from syphilitic, rheumatic, toxszemiec, aleoholic,
or other origin: tumors at the base of the brain; basal
meningitis; traumatism. either peripheral or central
Trigeminal ansesthesia ms be the initial symptom of
some chronic degenerative disease, such as tabes, chronic
muscular atrophy, syringomyelia, etc. In such ¢
however, if the attention has been called to that poss ibil-
ity, upon closer examination there will be found other
symptoms that will lead to a correct diagnosis. A de
ctructive lesion of the tubercle of Rolando of one side
causes a complete loss of all forms of sensibility of the
iceminus of the same side as the lesion, with anzes-
and limbs of the same side and analgesia
of the opposite side. There are motor disturbances ac-
companying this lesion to which attention will be called
farther on, under Hemianwsthesia.

Hlosso-Pharyngeal Anasthesia. —In focal destructive
lesions of the glosso-pharyngeal nerve, anwmsthesia is
produced in the r on of distribution of its fibres of
common sensibility, viz., in the upper part of the phar-
ynx and in the upper portion of the palate. This oc-
curs most frequently in connection with par lysis fol-
lowine infectious diseases, such as diphtheria, but the
ansesthesia is seldom limited to the parts supposed to be
supplied by the sensory portion of the zlosso-pharyngeal

ve.

Pneumogastrie Anesthesin.—The branches of the vagi
in which destructive focal lesions give rise to the most
noticeable anssthetic conditions, are the superior laryn-
eeal and the gastric. Laryngeal anwsthesia as an inde-
pendent condition is caused by focal lesions in the sensory
brancl of the superior laryngeal nerve. It mas
one of the symptoms of degeneration of the laryr
portion of the vagus nucleus, as in tabe In post-diph-
theritic conditions laryngeal angesthesia is due, most
probably, to the action of toxins upon the nerve in its
course, terminations, or centres.

The symptoms of ngeal an@esthesia are such as re-
sult from the ansesthe The absence of reflex cough-

ine and the consequent retention of mucus and othe

foreign matte rise to inflaimmatory conditions and
consequences, and upon examination abnormal toleranc
of manipulation will be found to exist.

Gastric Ancesthesia.—This tesults from some lesion in
the gastric branches of the vagus, on account of which
sensory impulses are not transmitted from the stomach
to the cerebrum. In this condition immoderate guanti-
ties of food are required to appease hunger, and in total
angesthe the feeling of repletion is never experienced.

The treatment of the an of the vagus is best
accomplished by the use of electricity, to be applied to
the seat of the ansesthesia if within reach. Tonics, alter-
atives, and eliminativ ted by thenature of the
malady upon which the ansesthesia depends, should also
be administered. Among the causative agents may be
mentioned syphilis, alcoholism, ar ad, various
toxsemias, auto-intoxication, and degenerative conditions,
such as tabes. If a tumor presses upon the nerve, of
course the condition will be relieved only by removal of
the pressure.

While ansesthesia and analgesia may occur in the dis-
tribution of the sensory branches of any of the spinal
nerves, it will not be profitable to consider each in detail.
T shall confine my attention to two re s: the
supplied by the brachial plexus and that supplied by the
lumbar and sacral plexuses. Disturbance of the function
of the nerves in these two regions is more conspicuous
than that of any other region supplied by spinal nerves,
by reason of the importance of the parts involved.
Furthermore, their exposed position and constant use
render them more liable to attacks of disease and to
traumatic injuries. This remark has reference only to
peripheral lesions. To determine whether the lesion i
peripheral or central requires close attention to the dis-
tribution of the ansesthesia, to the history of the ca
and to the mode of development of the attack.

Ansesthesia or anal; a, or both, will not infrequently
be found among the symptoms of peripheral neurit S
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both multiple and single. Hence, in searching for a
pathological diagnosis in a given case of ansesthesia, the
same pathological factors should be taken into account
as in peripheral neuritis and motor palsy. Ansthesia
over the scapula is a result of disease of the suprascapular
branch of the brachial plexus. The circumflex supplies
the deltoid and the skin over the muscle. A lesion of
this nerve may cause angesthesia over the lower part of
the deltoid. Ansesthesia of the radial side of the forearm
points to a lesion of the musculo-cutaneous nerve.
Lesion of the musculo-spiral nerve is very common, but
the ansesthesia is very inconstant, and may involve the
radial side of the hand, the back of the thumb, the index
fing and one-half of the middle finger.

Median nerve disease may cause loss of sensation on
the radial side of the palm and front of the thumb, of the
first two fingers and of one-half of the third fing The
backs of the distal phalanges of the thumb and first two
front fingers may also be anzesthetic. The ulnar nerve
subserves sensation on the ulnar side of the hand, back and
front, two and one-half fingers on the back, and one and
one-half in front. In lesions of the nerve anzesthesia may

present in those areas. Lossof sensation of the entire

chial plexus would point to a cord lesion, except in

hial neuritis, when other symptoms would lead to a

10S51S.
writis, while usually a very painful affection,
may T 1¢ of sensation in the cutaneous dis-
tribution of the sciatic nerve. Toillustrate: a lady sixty
vears old came to my office complaining of a dead feel-
i n her right lower limb. Examination showed cutane-
nalgesia in the entire distribution of the sciatic
nerve, also thermo-ansesthesia in the same region. Tactile
sense normal, reflexes subnormal; muscular and articu-
lar sense normal, co-ordination normal; muscle tension
exageerated. The history showed that three weeks pre-
viously the patient had suffered from tingling, cramp-
ing, burning pain which prevented her from using the
limb. Putting the muscles on a sudden stretch stilk
scular pain. The sallow, muddy complexion,
vile breath, swollen, coated tongue, tympanitic and
constipated bowels led me to make a diagnosis of sciatic
neuritis from gastro-intestinal auto-intoxication. Free
elimination and correction of the gastro-intestinal fer-
mentation caused rapid improvement in the condition of
the imb. I am convinced from this and many other
similar ca that a degenerative neuritis may involve
one or more Kinds sensory fibres of a nerve, while
the other fibres remain practically intact. The cau

factors are a general poison with local vulnerability.

Ansesthesia of the outer lower part of the back of the
leg is caused by a lesion of the internal popliteal. With
lesions of the external popliteal there is anmsthesia on
the outer half of the front of the leg, and on the dorsum
of the foot. E

Plantar ansesthesia is occasionally caused by plantar
sciatica. If the internal plantar nerve is involved, the
anwsthesia will be on the inner part of the sole and
plantar surface of the three inner toes and one-half tl
fourth. If the external plantar is theé nerve involved
there will be anssthesia of the remaining outer part of
the PIHHUIT surface. I

In Raynaud’s Disease.—Slight ansesthesia and numb-
ness occur in the b ning of this disease, and in mild
ca it is more or less 1stant. Insevere cases the anses-
thesia is replaced by severe pain. It begins in one or
more fingers of each hand and spreads. "The toes are
similarly affected, and so also are sometimes the tip of
the nose and the ears.

The pathological conditions which give rise to loss of
sensibility in peripheral nerves are numerous and varied,
and include systemic or blood states as well as local
conditions. Among the former may be mentioned vari-
ous toxsmic conditions, such as malarial intoxication,
ursemia, auto-intoxication from gastro-intestinal fermen-
tation, and the different toxinsemias induced by the in-
fectious diseases—diphtheria and typhoid or typhus
fever. Drug intoxication also plays a part. Among
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the drugs to be thought of, alcohol, arsenic, and lead
are most prominent. Among city patients, especially fe-
males, excessive tea drinkin not an uncommon factor.
In fact any condition that is capable of producing de-
terioration structure or derangement of function is
Jliable to cause disturbance of peripheral sensibility in
the form of the various anwesthesize. Among the local
causes may be mentioned various forms of traumatism,
as blows that suddenly interrupt the conducting power
of the nerve, or persistent pressure, or prolonged stretch-
ing, as occurs in the ulner nerve when sleeping with the
elbow sharply flexed. Neuromata in the course of the
nerve, neoplasms in the immediate vicinity of the nerve
trunk, enlarged glands pressing upon it, exosic in-
flammatory adhesions or cicatricial bands c ing
or binding it down, ma impair or abolish its function.

Lesions Involeing the Spinal Cord.—Loss of sensation
as a symptom has a greater importance in diseas
spinal cord than in any other relation. Itisa very com-
mon symptom of spinal-cord lesion, and may result from
disease of any part of the sensory path or from a lesion
of some contiguous structure by which pressure may
be produced upon the part of the cord whose function
it is to transmit sensory impressions.

The loss of sensation may be total or partial; it may
jnvolve all forms of sensibility, or may affect some forms
and not others. This depends chiefly upon the fact that
different parts of the sensory path serve for the transm
sion of different forms of sensibility. It may be due less
often to a difference in the vulnerability of the different
kinds of fibre Loss of different forms of sensibility
.uay be of more value in the future, as a means of local-
izing the seat of the disease, than it now for then
we may have ascertained more accurately the path
for » form of sensibility. At present our knowl-
edee is too uncertain to base positive opinions upon.
Furthermore, it is not improbable that the paths for sen-
sory impulses are not as constant in their location nor
as compact in their formation as are the motor tracts.
There is very strong evidence, however, that pain and
temperature sation are transmitted by the antero-
lateral tracts. In syringomyelia involving these tracts
we are ely to have an esia and thermo-ansesthesia,
while tactilé sense remains unimpaired.

It is sometimes difficult to determine whether the loss
of sensation in a given case is due to cord dis
ease of the posterior nerve roots. If the lesion be in the
nerve roots, the reflexes in the anssthetic area will be
abolished. If the cord alone be involved in the lesion,
{he reflex arc will not be broken and reflexes will ren in
intact. It may happen that a lesion of the cord is so
situated as to involve the posterior Toots within the cord.
In such a case the reflexes would be abolished at the level
of the lesion, but would remain intact below that level.
This makes it necessary to test at the level of the lesion as
well as below it. That level may be on the trunk or
limbs. In trying to determine whether a lesion
peripheral or in the cord it is well to remember that as a
rule cord lesions are bilateral, while peripheral lesions
are unilateral. Multiple neuritis is an_exception fo the
rule, and exceptions to the former will occur. Dis
of the nerve roots outside the cord v
forms of sensibility, unless the
when tactile impressions may be arre
more energetic pain sense. Damage to the cord is more
likely to impair one form without the otl ;  Tex
ture sense is not impaired without the pain sen

Among the lesions in which loss of
I!!'(\ll‘iill( nt *}']'ﬂ}lli'ﬂll. we may ]ll(“.l'liull menir
rhage, locomoter ataxia, myelitis, syringomy

B+ the courtesy of Dr. J. V. Lesnet, of Montpelier,
Ohio. T was called to see Mr. S., a teamster by vocation,
a strong, muscular, thick-set man about forty years of
ag arly in the afternoon, while on his way to the

\ds for logs, he stopped by the roadside to heed a
«call of nature.” While in the act of defecation he sud-
denly gave a cry of pain, and fell over unconscious. He
was picked up by his fellow-workmen and brought to

|

e, and the doctor was called. He
SOOND T 2 jousness, when it was found that total
anzesthesia and analges sted from the lower part of
the neck. on a level with the clavicle, down. Motor
power and muscle sense were not impaired. He com-
plained of pain in the back of the neck: otherw he
felt well. A diagnosis of meningeal hemorrhage of the
posterior portion of the cervical cord was ventured. Ac-
onite was exhibited internally A saline cathartic was
administered and cold applications were made fo the
back of the neck. There was no interference with the
normal action of the rectum or bladder. The patient
improved rapidly and recovered completely; in a few
weeks he was ume his work. 2

In degenerative diseases of the cord, involving the
sensory tracts, some one form of sensation is likely to be
impaired earlier and more completely than the others.
As I have intimated before, this is probably owing to
a creater vulnerability of the parts involved, for some
local reason.

In locomotor ataxia ansesthesia of the soles of the feet
is often more obtrusive and is noticed earlier by the pa-
tient than the ataxy. A patient complaining of this
symptom should be examined as to his myotatic irrita-
bility, co-ordination, pupillary reflex and other signs
of tabes. n earlier diagnosis than is usual may thus
be made.

‘Anmesthesia occurs in the course of spinal meningitis,
but it is usually preceded by hyperalgesia. The
thesia is only of importance when cons dered in connec-
tion with other symptoms.

Sensory disturbances are among the more obtrusive
symptoms in transverse myelitis Ansesthesia may come
on before, or at the same time as, the motor disturbance.
All forms of sensation are impaired to a greater or less
degree. Vesical and rectal ansesthesia exi ount
of which retention of urine and constipation occur.
These symptoms being observed will call attention to
other features by which a diagnosis will be made.

Tumors of the cord or its envelope will cause loss of
sensation if they are located in the sory tract or en-
croach upon it so as to interfere with its function. Aside
from traumatic injuries tumors are the most frequent
cause of unilateral ansesthesia. In any case of unilateral
ansesthesia of obscure origin the possibility of a tumor
should be thought of. The form of anssthesia will de-
pend upon the portion of the sensory tract involved. In
this connection the word tumor is used not in its patho-
logical sense, but in its etymologic al sense of swelling.
Thus, the tumor may be an aneurism, a tuberculous de-
posit, efc.

The sensory fibres cross to the opposite side of the cord
soon after their entrance into the cord. A unilateral in-
jury to the cord will consequently give rise fo a lc )
Senzation in the side of the body opposite the lesion. A
brakeman on a Lake Shore train was knocked from his
train while passing under a viaduct in the city of De-
troit. He brought to Emergency Hospital in an
uncon s condition and placed under Dr. Hal C. Wy-
man’s care. Examination showed crushing of the right
side of the fifth cervical vertebra. The neck was ex-
tended and suitably supported in position. When the
patient regained consciousn anmesthesia and analgesia
of the left side of the body and palsy of the right side
were found to exist from the neck down. Exaggerated
knee jerk and ankle clonus were found on the right side.
Skin reflexes were exa rated on the left side. The
patient recovered with an hylosis of the injured vertebra.
He gradually progressed toward the normal, so that in
about two years he was able to resume his occupation.

Anamsthesia from Intracranial L —In discussing
the sensory pathway in the spinal cord reference ¥

made to the somewhat uncertain condition of our knowl-
edge of its boundari In a general way the posterior
columns are concerned in the transm ion of s
impressions, but the antero-lateral columns are also
cerned in the transmission of certain varieties of sensati
Our knowledge of the intracranial sensory pathw
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still more uncertain. Between the upper end of the
spinal cord and the internal capsule the path has not
been definitely located. It probably ‘passes up in the
posterior half of the medulla and pons, beneath the cor-
pora quadrigemina, through the tegmentum of the crus
cerebri, and passes into the internal capsule, where its
position has been accurately determined. As may have
been inferred from the remarks on the loss of sensation
jn the fifth nerve with anssthesia on the same side of the
body caused by a lesion in the internal sule, the sen-
sory path -occupies the posterior third of the posterior
limb of the capsule. As the path from the fifth nerve
joins it in the upper part of the pons, the posterior part
of the capsule transmits sensation from the entire oppo-
site half of the body and head, skin, and mucous mem-
branes. Furthermore, the path of special sensibility
from the organs of special sense—vision, hearing, taste,
and smell —here lie contiguous to the path of cutaneous
sensibility. In the case of vision we must remember that
there is not a complete decussation of fibres at the optic
chiasm ; consequently the half of the field of vision of
each eye corresponding to the side from which the other
sensory impressions come, is represented in the sensory
path. 1is is of diagnostic importance and will be re-
ferred to again.

The final distribution of the sensory path in the cortex
is also a matter of some doubt. The sensory fibres pass
into the white substance of the central hemisphere and
go toward the region covered by the parietal bone and
to the quadrate lobe and gyrus fornicatus of the mesial
surface of the cerebrum. Much discussion has been had
and still going on as to whether the central (motor)
area of the cortex is also a sensory area. A destructive
lesion in the motor area causing paraly also causes
more or less ansesthesia of the palsied side. The loss of
sensation, however, is not co-extensive with the palsy;
neither is it permanent nor so persistent. This, with
other facts, leads to the opinion that the motor area sub-
serves sensation not directly from projection of the
fibres from the path for cutaneous sensibility. but by
commissural fibres. 3

Hemiplegia may exist without
with every degree of it. Hemian=msthesia may e
alone or in connection with every degree of paralysis
to complete hemiplegia. It is unusual for both to exist
in a high degree.

Hemiansesthesia may involve all forms of sensibility,
or some more than others. In its complete form it in-
volves one vertical half of the body, including mucous
membranes. always the result of a lesion in the
path; for a cortical lesion, to produce hemianssthesia,
would need to involve so much of the cortex that the
disturbance of other functions would overshadow the
ansesthesia. If the lesion is in the pons, the parts sup-
plied by the fifth nerve escape. Hence the ar esia
does not involve the face and head. The most frequent
location of a lesion causing hemianses sia is in the pos-
terior part of the internal capsule. As wz: id befor
lesion in this locality causes comple
and involves at the same time the nerv
This bears a strong resemblance to hysterical hemians
thesia. In the laiter, however, one-sided amblyopia
most likely to occur, while in the former hemianopsia
will result; that is, one-half of each field of vision cor-

the ansesthetic side will be interrupted.

ninal ansesthesia I said that the

rcle of Rolando causes loss of all

forms of sensibility in the distribution of the fifth nerve,

of tactile sense in the body and limbs of the side

of the lesion and analg of the opposite side. The

motor disturbances comprise cha s in the pupil, nar-

rowing of the palpebral fissure, lessened prominence of

the eyeball on the same side, and paresis of the arm and
leg on the opposite side.

Cortical lesions can produce hemiangesthesia only when
they are very extensive. The special senses may be in-
volved, but instead of hemianopsia there will be loss of
sight in the eye on the an=sthetic side.
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Hemianwsthesia with hemiplegia and third-nerve palsy
of the same side as the lesion is evidence of lesion of the
crus.

Tumors in the cerebral hemispheres are likely to cause
more or less loss of sensation, in combination with other
symptoms, according to what portion of the cerebrum is
involved.

Hemiansesthesia involving all forms of sensation may
oceur in connection with motor disturbance if the tumor
is located in the central area of the cortex. Tumors of
the parietal region produce disturbance of the muscular
sense as their most characteristic symptom, together with
hemiansesthesia. Motor disturbances will occur if the
tumor encroaches upon the motor area. In the ocecipital
lobes tumors produce hemianmsthesia if they encroach
upon the parietal lobes. Disturbances of special sense,
particularly sight and hearing, will also occur.

The study of the sensory, as well as the motor disturb-
ance is of walue simply because it enables one to lo-
calize the causes of the symptoms. This is more useful
from a surgical than from a medical standpoint. Fora
pathological diagnosis we must rely upon the history
of the case, its mode of development, and concurrent
conditions. Any destructive lesion involving the sensory
path or cortical distribution will cause a greater or
less degree of ansesthesia. Among these may be men-
tioned tumors, gummata, aneurisms, embolism, thrombo-

hemorrhage, and various degenerative and inflam-
matory processes. Consideration of these will be found
under the appropriate heads Joseph A. Weitz.

AN/ASTHESIA, LOCAL (SURGICAL).—Local anzes-
thesia, or better, local analgesia, became possible when the
properties of cocaine were discovered by Koller in 1884,
Previous to that time it was known that an area of the
skin could be benumbed by cold or by depriving it for a
time of its blood supply. But the anzesthetic effect of local
an@mia could be obtained only in an extremity, while the
chilling or even the freezing of the skin by means of a
spray of ether had only a limited application. Koller dis-
covered that a strong solution of cocaine, if applied to a
mucous membrane for a few minutes, will make it in-
sensitive to pain. By experiments he proved that a
solution of cocaine injected into the tissues has the same
effect. This discovery opened a wide field for the sur-

»n, as many trivial operations could now be painlessly

ly performed without the expense, discomfort,
and danger attending the use of a general anesthetic.

Fifteen years’ experience with cocaine has fully justi-
fied the claims of its discoverer for its analgesic powers.
Experience has shown, however, that it is by no means
the harmless drug which its early advocates supposed
it to be. Medical literature has recorded a long list of
accidents from its use, many of them followed by a fatal
result; while, far more frequently, alarming symptoms
have developed, which forta 3 » subsided after
prompt action on the part of 3 . There is
probably no surgeon of experienc 7} has not met
with one or more accidents of th ;

The idea uppermost in the mind of t who early
employed cocaine to minimize the pain in operations.
was to use a solution strong enough to accomplish this
end with certainty. Hence solutions containing five
per cent., ten per cent., or even twenty per cent. of the
drug were swabbed or sprayed upon mucous surfaces
or injected into the tissues.” The appearance of toxic
symptoms in certain patients impressed upon the minds
of careful men the necessity for a change in the method
of administration in vogue. As a result, some experi-
menters began to employ we and w :r solutions
of cocaine, while others hunted through chemical labora-
tories for some substance less poisonous than cocaine,
with equal analge powers, and still others attempted
to develop the possibilities of analgesia by cold.

A suitable fluid was found in vrh‘\'l‘(‘hlcn'illv. For
convenience it is put up in tubes having at either end a
minute opening closed with a screw cap. If the tube is
held in the hand, a portion of its contents is vaporized
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and exerts a pressure within the tube. Hence, if the
lower cap is removed, a fine jet of fluid is forced out of
the tube and may be sprayed upon the n. Ina few
moments whitish” spots will appear wherever the
produced by evaporation is sufficiently intense to f

the water contained in the skin. This method of obtain-
jng analgesia has been employed in France more than
elsewhere It is most serviceable in benumbing the
skin previous to inserting a needle for aspiration, or for
tapping hydrocele, or in opening an absc From the
nature of the case it is unsatisfactory in surgical opera-
tions requiring dissection of the tissue. The power of
ethyl chloride is not sufficiently great to penetrate
dire'pl}'. and even if it were, the risk of injury would
deter the surgeon from keeping a tissue frozen for any
length of time. Moreover, the reaction, when the blood
again courses through the part, is often an extremely
painful one.

Still other surgeons have followed up the effect of
local ansgemia in reducing sensitiveness. This method is
especially applicable to the hand and forearm. They
found that if the blood is pressed from the hand and
arm, and the tourniquet applied with sufficient force to
prevent any fresh blood from entering, sensation is
pretty nearly suspended after a lapse of ten or fifteen
minutes. 'This method of operating deserves wider
notice than it has received. It has proved a valuable
adjunct to a chemically produced analgesia, since the
amount of the reagent needed to deaden pain is far less
if the circulation of blood is controlled in this manner.
The limb is first stripped of its contained blood by the
application of Esmarch’s bandage from the finger tips
to the middle of the upper arm, each turn of the spiral
overlapping the turn below by about half an inch. This
enables the surgeon to unwind the bandage from the
fingers up, and before the turns above the elbow are re-
moved, the tourniquet should be applied, or the upper
turns themselves may be left to act as a tourniquet.
Attempts have also been made to render bloodless a
part of the lower extremity, or an area of the scalp, or
of the che etc., by pressure exerted through variously
shaped rings. Angemia in the re yns mentioned is more
difficult to obtain, and is, on the whole, less satisfactory
than that obtained in the extremities, as above described.

The efforts of other investigators to improve chemical
analgesia have been very > ful. It was early dis-
covered that a solution of cocaine, even though far less
concentrated than those originally employed, is still en-
tirely satisfactory. The credit of enforcing this fact
upon the medical world is due especially to a French
surgeon, Reclus, and a German surgeon, Schleich.

lus advocated the use of a one-per-cent. solution of
cocaine, or, in certain cases, of a two-per-cent. solution.
Solutions of a greater strength he never employs, claim-
ing that they are unnecessary and dangerous. As long
ago as 1893 he published a reportof two thousand opel
tions performed in complete analgesia brought about by
these weak solutions of cocaine. In mno instance was
there a fatal accident, nor even any bad symptoms.

Schleich performed a great number of experiments to
determine exactly how weak a cocaine solution can be
without losing its analgesic powers. His experiments
led him to several important conclusions. TIn the first
place, they showed that a solution of cocaine as dilute
as 1: 5,000 is possessed of analgesic power, although the
quantity of fluid injected under such circumstances
must be far sreater than that injected if the solution
contains a hich percentage of cocaine. The question
now raised in his mind was this: Does not the water,
by distention of the tissues, reduce the sensitiveness
of the merves, either by pressure upon them or sec-
ondarily through a local anseemia? Further experiments
showed that this supposition was partially true, and
that pure water injected in c« nsiderable quantity has
the power of reducing the sensitiveness of the
The injection of pure water however, very p
He next tried the effects of the injection of normal salt
solution, 0.6 per cent. This causes no pam, but its

analgesic effect is practically nél. A weaker solution
of salt, 0.2 per cent., proved more serviceable. The in-
jection of this solution produces little pain and brings
about a slight anal a. Using this, then, as a vehicle,
he dissolved cocaine in sufficient quantity to make a so-
lution of one part in a thousand. To this mixture he
added a minute quantity of morphine, believing that the
analgesic effect of the cocaine was thereby prolonged.
Since the injection of large quantities of fluid in an
inflamed area causes great pain, Schleich employs under
such conditions a somewhat stronger solution of cocaine,
so that a less quantity of fluid may be injected. In-
deed, he recommends the preparation of solutions of
three different strengths, the formulse for which are as
follows:

Sol. II. Sol. IIIL.

Cocaini hyd

Morphina

Natr. chlorat.
1.

Solution I. for hypersesthetic areas (inflammation, suppuration, neu-
) .
Solurion II. for moderately hypersesthet
Solution III.. for extensive operations, to be used alternately with the
more concentrated solutions.
For general work Schleich advises the use of Solution II., or the

** normal ** solution as he calls it.

Schleich also insisted upon a particular method of in-
jection. To render the skin insensitive, the hypodermic
needle should be thrust
into it nearly parallel to
the surface, and not
through it. Slow pres-
sure upon the piston will
force the fluid into the
meshes of the skin, dis-
tending them and causing
a white wheal to appear.

The needle should then
be withdrawn and rein-

rted in the edge of this

nsitive wheal, and a
second injection made in
the same manner as the
first. A second wheal is
thus produced beyond the
first one, in the farther
edge of which the needle
is again inserted for a
third injection. This
process is repeated until
the benumbed area ex-
tends throughout the line
of the proposed incision
(Fig. 195).

If an abscess is to be
opened, or any operation
performed which requires
cutting beneath the level
of the i
infiltrated areas is ma

>nd not only acro
skin surface, but a
in a semicircle beneath the
ss or tumor (Fig.
or this purpose a
dle i
h succ
yushing the po Showing Injection Along

%we(i!]e alittle ‘}mﬂlﬂ' under 1in Skin., X, X%,

< v cond. third. ete.,

the ahscess or tumor. A s of injection. After the
| curved hypodermic needle -;-1\x-q~}‘c“1n"mr Y .;i.tilbe_{}g-gglfetgz
| answers admirably for 2 ol “’enz‘f_;(ﬁ‘_e“ﬁom
| this purpose. When half  Schleicn.)
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