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It is mesarly ome hundred years since disseminated sclerosis

was first recognized as a patholozical entity. In 1835 Cruveilher,

_,

at the SalvpBtridre, and Carswell, e London medical student, descri
oy * 3

N

1is disease in the

+h
i

0

the eharscteristic selerotic patches of pinal
cord (5). The pathology of the disease was further studied by

. in 1883, Leyden emphasized the causal

importance of exposure to damp and cold, btrauma, mental stress,

» . Fal %
and antecedent infections. iz, Charcot (17) made the

ibublon to the symptomatology and pathology of the dis-

stressed the role of the acute ini
of disseminated sclerosis,

The end of the nineteenth century saw the emergence of the

iew that the underlying disturbance was a neuroglial hyperplasia

due %o an inborn abmormality of the central nervous system. The

4

v newer staining methods andé new krnow-

agent, and reestablished

disease.,.

The purpose of is paper is to give a

concise review of the subject as & whole, although it is by no

means a comp material obtaineble by the

numerous in 1@ writers on the subjecth.
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Etiology

Disseminated sclerocsis is most commonly found in young
persons and is more prevalent in males than in females by a ratio

of & to 2. The onset of the disease is usumlly bebtween the ages

of 15 and 30 years, although there have been some cases reporied
in much younger and much older individuals. The distribution snd

-

incidence shows that Switzerland reports the greabest number with
380 cases per million population, whils Engl:
180 eases per million population.

£ 2 5

tabtes is much less, being ouly =&

(€8]

and'ﬁaies. The disease is gulte rare in countries outside of
Europe and the United States. In this country statistics show
that the disease is far more prevalent in the urban districts

as compared bto the rurael districts, and The regions of the United

States in which a large fraction of the Jeandinavien peoples are

found report the majority of cases, i.e. arcund the Great Lakes

Faa

region (5.

‘r‘»
d

‘recipitating factors. In the earlier literature of

issemrinated scleros s considershble importasnce was attached to

o

ok

factors which were believed to precipitate the onset of the

1}

disease, especially traums, exposure o

old, and antecedent in-

<

fections. It is perhaps

that now dsys these predis~
posing causes rsceive litile abtten
arie (40) not o nly, at an early dabte, proclaimed the

infective characber of disseminated sclercosis, but re

;
[y

as =z complication of a large number of infec

—-—
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the general recognition of the specific charscter of the disease
has reduced such precedent illnesses to precipitabting factors only,
and even as such btheir imporbance iz much disputed. Tne strongest
adveestes of a causal relationship between such diseases as the

exanthemata, acube rheumatism, influenza, enbteric fever, and dis-

ated sclerosis can ouly claim % such axn assoclation occurs

in about 25 per cent of casses and if orly those cases are included

jo

in which an acute infection preceded The onset of the disease by

two or three mounkhs the statistics of the literature show such a

T 25

relationship in only 3 4o 5 per cent of cases. Some authors con-

fde

vradict tomsillar and dental sepsis, infect

o

ons so commonplace

-

that they might be regarded as the cause of most dissases,

bd
it
e

is mot necessary now to add that syphilis plays xno

™

lisseminated sclercsis. The Wassermann

(;1;

part in the etioclogy of

D

~..J.

reaction and irnecreasing clinical knowledge heave permitlted the

EN

differentiation frowm the latter of these forms of neurosyphilis

which were formerly confused with it.
The ebiologiezl role of inmboxications, especially metallie

poisoning have been stressed by some authors. Brain (5), in his
review of the literature of multiple sclerosis states, "However,
in a study of occupational incidence it is readily seen that there

are no grounds for supposing thabt the cccupstiocnal handling of

metals is a causabtive factor, and it has besn pointed out that

¢k

he disease is cormon in women who are nobt exposed te metallice

PP S S ki
8U1L015 «

;...'o

ntoxic

et

Lead a8 a caussbive factor has received morse stbenition

probably than the other metallic subsbtances. Three months 8£0,
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Boshes (4) in studying the possible relation of

sk

to this disease, snalyzed specimens of cerebrospinagl i

twenty-eight patients for lead by the Fairhall hexa-nitrite method.

(2]

In only one of sixteen cases of multiple sclercsis the Fluid showed

[

positive result, and this one patient had been given sodium iodide

dy. Lead was alsc found in

o

2]
<r
Q

which liberates bound-up lead in th

the urine of this patient.

etiologic agent in cases of multiple sclercsis.”
The etiological sigmificance of trauma when it precedes th

apparent onset of disseninsted sclerosis is a diffi

of some medico-legal importance. Accor rding to Brain (5) +the follow-

= P - ( b T e e . g < ~ X " b
& colnecidence; (2, that trawmatic lesions of +the nervous system may

be mistaken for disseminated sclerosis; (3) thet travma mey induce

changes in the neighborhood of pre-existing but hitherto latent
plagues of disseminated sclerosis and so lead to the appearance of

symphoms; {(4) that a patient after spending some time in bed as s

reumlt of the trauma may manifest symptoms because he has lost the

.

vower to compeusate for a defect, such as inco-ordi

nation of the

sseminated sclerosis;

}(‘

lower limbs, due to prev iously-zequired di

oon

£ A
(8) thet the trauma (eez. & fall) may be the result of pre-existi

ol

E.J‘
"]
4B ]

sympboms of disseminsted sclerosis (e.z. inco-ordination); (6) that.

the traur

2 . s A
produce a lesion of the nervous system (e.z. contusion)

which may afford a locus minoris resistentisme Tor the develovment of

the virus of the disease, hitherto latent. It would be rash to deny




ey,

, PERN .
~the humar subject--viz.: (1} vascular engorgement and fragmenta

inated sclerosis, equally rash bo assert it."

1

Exposure to cold, hest, and electric shock have also

been invoked as precipitating factors. These ideas antedate the

recogunition of disseminated sclerosis as a specific dissase. Much

“that has been said concerning traums applies to these hypothetical

factors alsc, with the additiorn that the evidence in
imporbtance 1s sven scantier,

5

Direct cause. A vast asmount of investigation has been

e 1., 3 H 1,

carried on in recent vrzfs in order to establlish the nature of

the eticlogical agent in disseminated sclercsis. 4 good number

-
e ML P

= 1,

theories have grown out of this work some of which are deserv-

ing of discussio
— By At ry R * I . > i
Iz 1913 Bullock {(now Dve) (14) in etterpting to prove the

of the disesse, injected suboutansously into

idly asepbic con-

ditions from a case of disseminated scleroslis. IHe claims to hsve
produced paralysis ol the limbs in four out of five rabbits. The
fluid was found to be potent after exposure to a temperabure of

0° C. for fourteen days, snd slter being filtered through unglazed

istolozgical exemination of the spinal

cord reveals & complete reproduction of the sppearances found in

- P’ I 3 2
elin sheath in stages; (2) aress of degeneration

A

methods, in the later stages of the disease.” A cat which was in-

cculated with fluid from this case remained active and healthy for

nine weeks, Cerebrospinal fluid from a second case of disseminated

~
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o produce paralys]

wlld rabbits. He concludes f one assumes that

- JEO T 1 ot i
sud that the first

disseminated sclerosis is a

4.1

vound to conclude that the cause of the disesase

. . . 3N . - . - N -
i elther a filterable vlrusv(orgaﬁlsm¢ or a water-zcluble poison

paralysis occurs

found in the cerebrospinal fluid. ...the

frow
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3 : 2o e e non It =71 aradtd an AP PO 2
zainst 2 non-living poison.’ Bulloeck's explavation of failure in

the raebbits injected from the second case was the fact that wild
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e series of rabbits and gulnea-plgs

with blood, cerebrospinal {luid or a mixbture of both, obtained from
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tion of awimals developed varalyvbtic symp

2
o “

tions, gulnes-pigs proving wore susceptible than rabbits, and blood

)

more effective than cerebrospinagl fluid. They claimed to have

B

mitbed the disease from one snimal bo another in a

- w3 o o BN £ b ~r 2 ez, w A e
guinee~pigs and two rabbibs. Control exveriments were negative.

At the same bime Steiner inoculated a monkey, ¥acscus rhesus, intra-

e
=
;’1
o
o
£

cerebrally with cerebrospinal fluld Ifrom e case of dissen
selerosis. The animal showed no sympbtoms for 11 months, when it

-
4

developed a tramsitory paresis of the lower limbs. Five months

1

later it was killed and he.found in the c¢erebral hemispheres
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lagues visible to the nsked eye which ¥
demyelinization, infiltration with compound granular cells, glial

and relative survival of the axis cylinder~~appearances

OVETEYoOwW

which he comsidered indistinguishable from those of multiple scler-

Ty

osises The most important result of this investigation was the

authors' observation of spirochetes in the heart’s blood and the

o

vessels of the liver of affected animals. They named this spirochete

Svirochacta srzentinesis!

& o

gr‘:

In

[‘.J

933

€A

Steiner by injecting fresh meterial aseptically into three monkeys.

Then these animaels were observed for 10 months, end it was found

that the bemperature remained normal for over one month. The ani-

ls were killed after 10 months by inhalation of ether and grossly

Py

and histologically there was not the slightest deviation from normel.
1 ! y 3 > .
Gye (formerly Bullock, (30), in 1921, repeabed his investige-
tion of 1913 om a larger scale. He obtained cerebrospinal fluid

from 21 patlents with disseminated sclerosis and inceculated Dby

variocus routes 129 rabbits and 185 guinea-pizs, e concluded thet
"Disseminated sclerosis is probsbly an infectious disease and that

Pluid.”

the virus may sometimes be Tound in

n

In 1924 Adams, Blacklock, Dunlop end Scott (1) carried on

kil

g similar line of worke. In confirmation and extension

of experimental work of others, it has been shown that nervous phenom-

. ) L) 4 n A}
ene (paralysis of limbs and cerebellar symptoms) develop
which have received injections of blood or cerebrospinal {luid from

cases of disseminated sclerosis. Tassasze of the condition to a
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inoculation results have been obtained with materisl both from

£

cases and from experimental animels after travsmission through

culbure. The symptoms in animals have developed in sbout 30 per
cent of those inocculated, afber very wvarisble labent periods.
These authors write, "Spirochete-~like organisms have been found

in e proportion of inoculated animals in various in

These spirochetes have been seen both

well as in some free from, nsrvous

spirochetes has not succeeded, and at present their causal rela-

tionship to the disease is undecided.”

Humerous observers have described negstive results experi-
mentally in atbempbs to confirm the work of those shove., Space
does not permit an account of all these negative experiments, butb

mention should be made of the work of Birley and ﬁudgeon ir 1821

and Noguchl in 1823.
o T ; A . . .
Birley and Dudgéon (3) carried on a large series of well-

controlled experiments and met with nothing bul negstive results
. g
£

throvghout. In thelir conclusion they make the followling statements:

"(g) Cultural and mi icroscoplic examination of the cerebrospinal fluid

has in our hands thrown no light on the psthogenesis of the disease,

and no specific organism has been isclated. (7) Our attempts to

»

transmit disseminated sclerosis from man to animals (rabb luS have

been unsuccessful. (8) Te regard the trarsmissibility of the dis-
eese from man to animals to be unproved. (9) We are of the opirion
that the evidence in favor of the assumpbtion that the pathogenic
agent is a spirochete 1s incorplete and in meny respects unsabis-
factory, =nd we consider that the origin and nature of the worbid

.

gent must for the present remain sub judice. (10) Ve consider that

®

the clinieal endé hisbtological evidence is overwhelmingly in favor of

the view that the morbld process underlying the disease is inflsrmma-




tory in character.”

Two yvears following the report of Birley and Du

”
= =

dreon,

Foguchi (45) took up the question of the etioclogy of multipls

e

sclerosis in order te confirm, if possible, the observations of

ci

Kuhn end Stelner, and to study the spirochete by mesns of culti-
vation. The blecod and cerebrospinal fluild in every instance were
utilized within a2 few hours from the btime of withdrawal. The blood
was cltrated, oxalsbted, defibrinated, or used in the form of clear
serum from the clot. The materisls were somebimes inoeculated sep-
erately inte rebbits and gulnes-pigs, bub more frequently a mixture
of blood and spinael fluid was employed. In most cases a combination
of two or wore mcdes of inoculation was used. Cultures were set up
ie fluid bissue medium, such as thabt employed for the cul-

tivation of the Treponema pallidum and other snasrchbic treponemes;

also in the medium used for growil

relepsing fever spirochebes and

in leptospira medive.

Haterial from Case I was inoculated on two occasions, six
gulnea~pigs and three rabbits being used ir the first instance,

snd four guines~pigs and four rabbits in the second. Xothing of

note developed. In Cases 2, 2,

and &, inoculatlons wers

>
-

o
-

1, k3

mede in each instence inbo four guines-pigs and four rabbits, and

in Case 8, three rabbits were inocculzted, also without any result

that couvld be interpreted as experimental revroduction of multiple

[s]

clerosis. Repeated dark-Tield examinations of the blood and cerebro-

spinal fluid while perfectly fresh failed To reveal any spirochetes.

i

Host of the culbure tubes remained free Ifrom ordinsry contamiunations,

but no spirochetes wereé found in any of them. Injections of the
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~ 1

contents of the culbure fLtubes into guinea-plgs and rabblits pro-
duced nc symptoms of significance., Dark-field examination of

peripheral or heart blood of the inoculated guinea-pigs and rab-
bits showed no spirochetes. In addition to blood, emulsions of

liver, spleen, kidney, suprarenal glands, lymph nodes, and the

brain from guinea-pigs or rabbits killed at the height of fever

were carefully examined un der the dark-field microscope without

a single positive finding. He states, "is indicated in the ex-

5

.

perimental protocols presented, the results were disappointing,

i

being chiefly negative." In addition to this Noguchi draws atten-

tion to the ease with which morphological elements in blood and

emulsions of organs may be mistaken for spirochetes and infers

that some of the observers cla

e
s
[
e
b
oD
0
U]
]
O
&
O
1]
e

fods
]
o
o
)
4]
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in the cersbrospinal fluid may have mistaken these elements for

In Brain's (5) discussion of experimental and bacteriolog-

du b 2 P 1

ical results of the foregoing investigators he firs

»

sponbaneous infections of

claim Lo have transmitted

especially bto rabbits, reguires to be cri

ci‘
I.J .
o
‘J-
[\
@
g_l_,
Hn
s
[
jod
[0
l.._l
‘..J.
i
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.

modern knowledge of the spontaneous diseases involving the nervous

syster to which these animals are liable. There are three such
7

infections which have been recognized and studied only in recent
vears: (1) Emcevhalitozoon cuniculi, (2) Toxoplasma cuniculi,
oy

and {3) Spirochaebta cumiculi. All of these are great sources of

grror in experimental work since, as in the case of the former,

- be orésent without sywptoms in more than half

the GI“(«W ism
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of a stock of rabbits, which produces inflammatory changes in

the brain, and may be roused into activity by intracerebral in-

v o
oculations.” He also mekes note of the fact that the symptoms

in animals following iroculation of material frow cases of dis-

enl

seminated sclerosis, although they have borne some resemblance

.

of the sywptoms of the disease in man, have been wmuch more acube,

and often repidly fatale. It is possible that animals should be

L
i

much more susceptible than man to the infective agent dissem~

(6]

iveted seclerosis, but he feels that it is unlikely thalt a disease

e

would run a markedly different course in man and animals. Too,

if animals are so susceptible to disseminsted sclerosis that it

o

nay pvove fatal in s few deys, it iz difficult to understand why
so mewy investigators should have failed alitogebher bo transmit

it experimentally.”

The majority of alleged successful transmissions of dis-

[=0

seminased sclerosis to animals are unsupported by histological

Such histological exaeminations as have been made have not, with

the exception of Steiner's monkey, revealed the pathologicsal
features of disseminabed sclercosis. In addition control exper-

iments are almost embirely lacking in the reported expsrimental
work, and in instances where comtrols have been used they have
been insufficlient to be of any practicable value.

The spivoumeual heory of infections is also supported
by evidence that is quite inéomclusive according to Braim (5).
m

There is comnsiderable variation in the appearance of the spiro-

chetes deseribed by the various imvestigators. They vary from
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fine and delicate organisms resembling the spirochete of spiro-

chaetal jaundice to a spirochete thicker than the Trsponema palli-

k]

dume. Although spirochetes in general are not difficult to culti-~

vate upon appropriate media, all abltempts Lo culture the spirochete

of disseminated sclerosis have failed, even when tried by the inves-

4

tigators who eclaim to have seen the organism.

As is the case with the rest of the experimental work on

ed sclerosis control experiments are almost completely

.

absent on work dealing with the demonstration of spirochetes.

=3

cCluskie (15), two of

However, Adams, Blacklock, and whom had

" previously presented evidence for the existence of spirochetes

in inoculated animals demonstrated presence of spirochete-
like bodies in the cerebrospinal Tiuid obtained from the lateral

0]

ventricles of normal monkeys, rabbits, and guinea-pigs. In view
of this demomstration and the absence of counbrol experiments, no

pabhological significance can be attached to similar bodies when

-

found in inoculated animals. Brain (5) says, "Bven if, in spite

~ on

of the objections put forward, the bodies described he accepted

as spirochaetes there is still no evidence that they are the

* Y 13

astioloegical agents of disseminated sclerosis or that they have

g

ever reproduced this disease in animals.”

- - e 3 £ e 1.2 )
In London in 1930 Miss Chevossut (18), working on the

ti&

theory that the lesions of disseminated slcerosis pass throug

&
an inflammatory stage and that there is an ag

form of a boxin which has special affinity for myvelin, carried

out a series of quite techmical cbservatioms. By special methods

Ry

of taking and culturing cerebrospinal fluid she claims to have

'
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grown culbures which bear a striking resedblance To the organmism

-

which is regarded as tThe causative agent of bovine pleuro-pneumonia.

The latter is said to appear as a colnecting lirk bebtween ordinary

as filberable viruses. It is & small

ody of about 0.2y diameter. The particulate form is

narticulate b

accompanied by and is dependent for its reproduction on a larger

spheroidal body which develops from the par

ticulate form.

Chevossub named thils supposed orgeanism Spherula insularis and

s

claims to have cultured it successfully in 178 cases out of 189.

The following year VWeil (63) attempted a repebition of the
Purves-Stewart and failed to produce
n mulitinle sclerosis, cultures from

able virus and that this virus is re=-

sponsible for the production of the disease. In his conclusions

£

he states, "The fact the % spheres and colonies of

ad

readily be seen in agar culbtures of

a positive globulin reaction suggests the precipitabion.of

rotein {or 1lipid) particles,

o]
tedn

-

During this same time Carmichsel (18) was attempting Lo check this

work and arrived at the same conclusion: "No distinctive spherules

;a
1

were found in 19 cultures of cerebrosa1nal luwid from cases of dis-

semineted sclercsis,”
Then in 1932 Dr. B. Halley Stewart (59) gave a report on
the work of ¥iss Chevossut before the Board of the Institute of

Esmpstead where she was carrying on her work. They had become

ht not be truly sclentific, so they

el

for a period of sixz monthse.

it
@
H
&
o
¢
l-h
ol
5
»n

checked her work and watched ¥



el

Puring this time she never supplied them with evidence when asked,
and was ssen To destroy cultures of thoss trying to check her work.

She finzlly resigred under pressure, and following her resignation

iculously by Dr. Stewart and an assistaht

«

her method was followed
ori the cerebrospinal fluid of 32 patisnbs with nothing but negative

s finally served to discredilt all of her work on the

[N

results. Th

theory of a filterable virus.
As will Dbe seen later, the main princivles of the definite

pathology of disseminated sclerosis are destruction and removal

o

of myelin from around the axis cylinder, and gliosis. While there

s
bete

Losis

)

}_.l

has been dispute as to whether the myelinolysis or the gz
b o
generally believed that the myelinolysis comes

)

is known of the causes of the nmvelin disintesration
& 2

and most of the contemporary interest revolves around its being

either purely degenerative on the one hand, or the resuvlt of inflam=

. N y e . . P .
mation on the other. Working g Brickner (8) studied

the effect of blood plasma from pablents with multiple sclerosis

(..

t

o

upon the fresh spinal cords of rabs, running parallel combrols with

normal blood plasma, snd alsc fresh formaldehyde-fixed cords. A

&

consistent myelinolysis is produced in vitro with the oxalated

- £ Ty > &7

plasma from the patients to a much grester degree than with plasm

the blood from such

patlents conmtains a myelinolytic factor or condition, and deduces
that it is the cause of the destruction of myelin in the disesase.
He also found counsistently that the greatest changes occurred in

the sheaths of the white column fihsrs; next came the Tine Pibers

partc of the gray mat
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the ventral nerve rootlets and nerves themselves. He concluded,

r:l-

therefore, is varyingly constituted in different parts

ng
fue R

]

the nervous tem of the rat, and, if this condition is the

s

Q

e

same in man, it mey have much to do with the evident selectivity

T

of so many diseases of the cenbral nervous system. From these ex-

periments the writer arrived st the hypothesis that the blood fac-
tor mizht turn out to be enzymatic, snd, if such was Tthe case, a

lipase. Since quinine is known to be an ingctivator of certain
blood lipases, Brickner started a series of tresitments with this
drug (to be discussed under t;eatwesﬁ);

Tn 1931 Brickner (7) published the results of further in-

vestization on the hypothesis that there was an sbnormal lipase in

the blood of pabients with multiple sclerosis. In this work he

ran & series of well-conprolled tests on vlasme of patients

greater

lipoid, and testing the changes in pH (those with the
s . N v s 5 . . A e .

destruction of lipoid showing more acid.; &Ie found that more acid

if formed in both plain multipls sclerosis serum and lecithinated

multiple sclerosis serum than in the corresponding controls, and

ie concludes that in mulitiple sclerosis the blood conbtains a lipase
which does not occour normaslly; this lipase differs from normal blood

lipase; and it is probably the same agent as the one which will pro-

Since Brickner's theory of a lipase as a causative agent

in multiple sclerosis hes appeared Crandall and Cherry (19 and 20)

and Weil and Cleveland (64) have published articles in comtradiction,

Heil studied the influence of patients' serum on the spinal cords of

.I
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rats aﬁd agreed with Brickner that a larger number of serums from
e,

cases of multiple sclerosis than of normal serums acted destruc-

tively on the spinal cords, bu%(he also demonstrated that such

action occcurred in serums from other diseases, and the difference

did not seern to be large enough to warrant the drawing of conclu-

sions as to the imporitance of imerease in lipase ir the etiology

of multiz

d

le seclerosis. HFurthermore, experiments with active pan~
creas lipase on the splnal cords of rats gave a negative result.

These authors alsc showed a definite decrease in the blood phosg~

phorus, it being 3.4 wg/100 cc. in multiple sclerosis as compared

i

Y -

« in 21 cases of eight different

g

with 4 mg. in normal cases, 4.2 mg

G T

diseases, and 4.4 mg. in cases of syphilis in the central nervous

gl

systems. They write, "There exists the possibility that the increase

B &

.

ipase and decrease in phosphorus are only secondsary manifestations

-

e

n
=

)

of a her organs of the body, s.z., the liver,

v
]

imary lesion of ot
and that such a lesion eliminates a myelinolytic toxin or prepares
the wey for the passing of toxic metabolic produects through the

peg
hemato-encephalic barrier. Lesioms of this kind may be brough
gbout in infecticus diseases. They occur in acute disturbances of
the metsbolic equilibrium, as in pregnancy or following operabions
with narcosis of long duration or severe itrauma te the nervous sys-
tem, all of which are conditions that are kunown bte Ffavor the begin-
ning of multiple sclerosis. Un the other hamnd, disturbances of
lipase and phosphorus metabolism may also be ssguelae to a primary

disease of the central nervous system with interference with the

normal nervous mechanism of the supsrvision of this metabolism,
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Crandall and Cherry (20) also agree with Brickner that
engymes occur in larger emounts in patients with multiple sclero-
sis, and they feel that it is logical to suggest that it may be

the cause of demyelinization in this dissease, but they also find

the occurrence of such a lipase in vpatients with involvement of

the liver or pancreas. It occurs in experimentel injury of the
liver or pencreas. They slso followed several dogs with Bck fis-

tulas for more Than six months, and in these animsls the lipase

is more consistently present than in cases of multiple sclerosis.

. : try
They write, ™

s -

ve that at present the best interpretation

b

o
pois
O

e

of the presence of abrormal amounts of lipase and diastase in the

3

serum of patients with multiple sc¢lercsis is that they are evidence

o

the liver."

in 1935 presented a summary of the work of Brick-
a supposed myelinolytic ferment in The cerebro-
spinal fluld as a causative agent or related to the wroduction of

seen in this

or interpretation
disease. Le also conduected parallel researches and arrived at a
negative general comclusion, both as to teechnical hisbtological and
chemical detalls and as to ths conception as a whole.
Putners, licKenva, and Morrison (49) published their work in
1831 on the formation of experimental sclerotic plagques. IFrom a

sclerotic plaguses were

the formation of plagues in disseminabed sclerosis. By injecting

3 +

~

minimal doses of tebanus toxin into dogs they {found disseminated
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areas of retion and reasctive

gliosis, the thology of this disease.

This myelin loss is permanent up to & year from the time of inc-

liosis appeared to be progressive. They also

culation and the pe

I

=

showed areas welln destructicon with resmctive gliosis in dogs
by carbon monoxide polisoning, the myelin showing no sign of regen-
eration within two months,., Similar sreas of demyelinizatlion and

»liosis may be produced by

0’\'7

elin in these cases 1s not regemersted at the end

The destroyed x

of five mounbths, bult gliosis is progressive. Vascular obstruction

appears Lo play =

that all three types of lesions resemble closely the "early"
plagues of multiple sclerosis and cuoting, "1t is not necessary
to postulate a specific virus, toxin or fermewnt to account for
the histologic appearances seen in multiple sclerosis.”

: . ! I T 7 A
Two vears later (1923) Putnam (50) found

1,

het arterisl

o

erbolism or thrombosis did not cause the true histopathological

multiple sclerosis, and after making careful studies

of slides from experimental animals and from hwmens he found thet

blood-vessel in the cember of selerotic plasgues were usually

if not always veins. He states, "Very recently, I have been sble
to produce some scube lesions which have both gross and microscopic

resemblance to those occ1rr ng in human belngs by injecting bland

oily substances forwards--that it, upstresm,--into the ligabed

.

longitudinal sinus of dogs. The result lesions are confined

almost excliusively Vo the white mabtter, and consist of graduval



myelin changes, a perivascular infiltration with phagocytes and

lymphocytes, snd a glial proliferations there is mo destruction

of axis cylinders or of connective tissue structures, and only
minor changes in ganglion cells." Pubnam feels that it is pre-
mature to attempt to correlate the pathological processes here

voan

outlined with the recognized feebures of the human disease in any

Infections are known to predispose to the production of

L - by

thromboses in various parts of the body, and alse to the onset or

» 3

xacerbation of multiple sclerosis. The assoclietion, both patho-
logical and clinical, bebween multiple sclerosis and retro-bulbar
neuritis, and bebtween the latter and sinus disease is well recoge

nized, Ixacerbations of multiple scleroslis are

produced by pregnancy, in which the coagulability
incressed. He again emphassizes the superfluity of postulating a
specific demyelinizing orgéﬁism, virus, or toxin to account for
such lesions. "The ultimate etiological factor should probably
be sought in a local vascular sbnormslity, or in some alteration
in cosgulability of the blood."”

In 1935 Solomon (58) studied the reaction Qf blood coagu-
lation in 12 cases of multiple sclerosis and in 14 comtrols. e
studied the resction to (1) intravenous typhoid vaccine and o
(2) subcutaneocus asdrenalin. I¢ control cases comprised 5 patients
with epilepsy, 5 with psychoneurosis, and one each of posh-enceph-

alitic Parkinsonism, brain tumor, neuro-musculaer dystrophy, end

syringoryelia. In the typhoid vaccine experiments the degree of

the maximum drop in clotbing time was not significantly different

in the two groups of patlients, except in the duration of the drop
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in clotting time, the aversge duration of the drop being 69 hours
in the multiple sclerosis group as contrasted wi

the conbrol group. In the adrenalin experiments there was a marked

iuration

-

difference in the two groups, both in regard to degree an

t
jn]
I

of’ the drop in clotting time. The average maximum drep in wmultiple
sclerosis group was 45 per cent as contrasted with 11 per cent in
the controls. The averagze duration of the drop was 3.7 hours in

the multiple sclerosis group, and 1.0 hour in the control group.

This is an adjunct to the belief of Putnam who emphasizes it im
his last article of 1835 (51).

Frowm this survey of the etiology of disseminated sclerosis
it appears quite evident that the causative sgent or factors are

still as obscure as when the disease was first recognized as a

clinical entity. ALl of the theories advanced have been severely

t

attacked with the exzception of the last presented, Putnam's helief
of & wvasculer origin, probably a change in the coagulability of the

bloods This theory, though appearing quibe logical needs mueh fur-

&1

3
U

ther investigation before conclusions can be properly made.
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Patnology and Pathogenesis

Charcot's (17) early deseription of the pathologic changes,
consisting of a patchy loss of myelin, with relatively inﬁact axis
cylinders, perivascular infiltraztion, and dense glial infiltration
has not been markedly sltered by later investigators.

The pathologicel unit in disseminzated sclerosis is a cir-
cumscribed patch of nervous tissue in which the pathologiecal pro-
cess runs a fairly well-defined course, terminating in the forma-
tion of & "sclerotic plague®. Scattered throughout the central
nervous system and varying in size and form they prefersbly affect
the wnite substance, its long or short nerve fibers; they may be
symmetrical or asymmetrical and may invade even the peripheral

nerves. Wherever located, whatever the size or age (young or old},

ety

there can be discerned in a patceh many nerve fibers in fairly zood
condition. A gre=t many are merely deprived of myelin, appearing
as naked axones (demyelinated nerve fibers): some are covered with
myelin but partially, while others shéw a destruction of both the
myelin and axone, exhibiting a state of Wallerian degenerztion
(Hagsin (32)). These three pathological featres occur not only
in the patches themselves, but alse in parts of the central nervous
system whichh show n» visible patches whatever.

Most observers ggree that the patch is in many cases peri-
vascular, i.e. placed concentrically around a vessel. Brain (5)

gives a pathological description of sclerotic plagues in both the

esrly and the late stages which is the compilation of works of

most authors on this subject. Tracing the changes in an learly
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gatch' from theé center to the peripnery one finds: (1) the blood
vessels are dilated, but in the early stages there are few changes
in the vessel wall; sometimes capillery hemorrhages are observed.
Symonds (61) adds that occasionally the lumen of one of these
vessels is filled with a thrombus. (2) The perivascular spaces
contain cells of sevéral different types. The occurrence of lympho-
cytes and plasma cells in the perivascular spaces in disseminzted
sclerosis is now well-recognized and emphasized by such writers as
Oppenheim (47), Guccione and Lhermitte (3%8), Siemerling and Raecke
(57), Birley and Dudgeon (3), and Symonds (61), although Dawson (21)
failed to observe these ("I have never seen any marked grouping of
small round cells anazlogous to the so-called 'round cell infiltra-
tions.'"). The other type of cell found in the perivascular space
ig the fat granule cell, & large cell containing globules of fatty
substances produced by the breakdown of the myelin of the nerve
sheathe. (3) External to the perivascular space is a concentric
zone in which the myelin sheaths of the nerve fibers are severely
damaged. Some have disappeared; others stain faintly, 6r appear
swollen or granular. Phis zone contains proliferated glial cells
with numerous processes, and fat granule cells lie in the tissue
interstices together with & few lymphocytes. The axis cylinders
for the most part persist, but may show degenerative changes, such
ag swelling, inequality in size, twisting, longitudinal splitting,
or fragmentation. (4) Peripheral to this last zone is an area
transitional to normal tissue in which there is less disintegration.
Later on in the pathological changes the 'late pateh' or
end result is reached coneisting of: (1) The blood vessels show

hyalin thickening, and may be infiltrated with embryonal cells;
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(2) Fat granule cells disappear from the perivascular space leaving
it dilated, and lymphocytic infiltration may persist to some extent,
and be associated with proliferation of the cells of the adventitia;
(3) demyelinization of the surrounding nerve tissue is complete and
the spaces are filled with fibroglia (a condensstion of the original
¢lial network). The axis cylinders are rédﬁe;d in number, and some
of thgse persisting show abnormalities, ewelling, spindle enlarge-
ments, etc.; (4) the transitional zone is constituted by a narrow
ring rich in glial nuclei, the gmaller the patch the sharper its
differentiation from its surroundings.

The sclerotic patch is believed to be produced by this
mechanism pasging through & stage called 'fat granule cell myelitis;
although Dawson (21) believes that the process may be much more
chroniec in some instances, and consist of little more than increas-
ing glial hyperplasiaz with an absence of granular cells and other
cellular reactions.

Distribution of patches. A number of writers classify the

distribution of patches in disseminated sclerosis as (1) perivascular,
(2) subpial, and () periventricular.

(1) Perivasculsr patches: In the spinal cord there are two
basal types of patches, wedge-shaped and oval or round, correspond-
ing to the distribution of the transverse and perpendicular branches
of the lateral vessels of the cord. Oorresponding teo the trans-
verse branches, winich run in from the vaso-coronz, {the asrterisl
wreath which unites the anterior and posterior spinal arteries) are
the wedge-shaped areas of sclerosis with their base to the surface.
Other arterizl branches enter the cord and divide into a perpendi-

cular branch running upwards and downwards. The patches corres-
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ponding to these are of an elongated ovel shape extending through

several segments longitudinelly. The cervical ard thoracic cord
are more affected than the lower segments.

In the brain-stem and cerebellum the same primary forms
ere to be found, and in addition the cerebellum is often iﬁwoived
by extension from the roof of the fourth ventricle.

vIn the corona radiats round or oval submiliary foci occur,
and in the basal genglia round areas which appear to begin as peri-
vascular patches around the branches of the lenticulo-striste and
strio~thalamic vessels, later fuse to form irregular-shaped areas.

The cerebral corbtex wmay be involved by paltches of‘subcor—
tical origin, or by surface pabteches, wedge- or arch-shaped, which
coalesce to give a moth-eabten appearance. In these cortical areas
demyelinization often corresponds to the area of supply of the
superficial vessel plexuses of bthe cortex. Similar changes are
found in the cerebellar ocortex.

(2} Subpial patches: Probably, both in the brain and
cord, the subpial patches constitubte a variebty of perivascular
pateh related to the distribution of vessels euntering from the

o

(8) Perivenmbricular pabehes: Lhermitte and Guccione (38)

and Dawson (21) as well as several other writers have stressed

n

the predilection of disseminated sclerosis for the meighborhood

of the cerebral ventricles. Th oth latersl ventricles

fi)
[}
ot
@
O
¢

may be involved or the process may be limited %o a part of one.

@

he posterior horus.

o

It is most marked in the horuns, particularly

The patches nearest the ventricles have a direct and exitensive

—
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relationship with the ventricular surfece, and are formed of
thick fibrillsr bands. Frow these, finger-like vrojections

S.gs the cofpus collo-
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sum and corona radista, or into the grey matter, e.gz. the optic
thalamus. The histological appearance of these plagues are the
same as elsewhere. oome observers believe these periventricular

plagues are due to the rich vascular bed in these reglons and
would classify them under the perivascular types. Others believe
they are secondary to sbmnormslities of the cerebrospinal fluid,

while others believe it a combinablon of the two.

Pathological cheanges in speclal situatiouns.

2]

1.) The visual fibers: . Disseminated sclerosis may attack

the visuval fibers at meany poipnts, but the optic chilasma is the

£,
ir

most fregquently affected and most frequently on its anterior

b k3 A

border. Fatches here and in the optic tracts are in relation
to the third ventricle while those of the optic nerves are re-
lated to the central vessels. The optic radiations mey alsc
be involved by periventricular patches near the posterior horn
of the lateral wvenbtricles.
2., Cranial and spinal nerves: Usually the typical pabches

of this disesse are confined to the glia-bearing parts of the cen~

tral nervous system, but frequently the spinal rcots are involved,

P

[0

parbicularly those of the lumbar region (21 ax 57). Chenges in

neuritis and are

o
ow
o
(@]
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]
}.J 3
Q

the peripheral nerves are abiributed %

4]

not typiecal of disseminated selerosis.

(433

A Fa k]
3., Secondary.degeneration: The absence of secondaery de-

e
iy

he nervous system in disseminated sclerosis was

generation in
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eriphasized by a number of early writers, but is 1s now generally

recognized th

4.) Meninges: Thickening and blood vessel changes siml
{nc Ly &2

to those in
such patches

cepted altho

sclerotic va

at such occurs (5.

ches occur, sometimes asscclated with

and obher times not. Ho conclusions have been ac-

ugh Dawson (21) believes they are changes due to

"ecomplications".

Pathogenesis

S L

1. The Babure of the Pathological Process.

There

hes been comnsiderable comtroversy by investigators

as to the primary and secb:d@rv changes im the patholegical le-

. - . . Iy Al
sions of disseminated sclerosis. Seimerling and Raecke (57}
s gl

claimed +that the preseunce of plasma cells in particular as

beling evidence of

5 . -
(21) elaimed

with lymphoocy

est stage in
degenerabtion

of the fabty

pheagocytes are developed both from the glia cells an

endothelium,

elements are

every vessel

a true inflammatory process, whereas Dawscn

he was unable to find any perivascular infilitration

tes or plasma cells and he considers that the earli-
the formation of a sclerstic foecus is a subacute

of the myelin sheaths. In response to the presence
products of this degeneration numbers of monmonuclear
d the vascular
and these teking up the fabtty droplets become the

by

cells”, which make their way towards the small vessels

they are grouped in dense clusters. He stabes, "At

K

abundant fat-granule cell formation, when these cell

gt

passing ivto the lymph spaces of the adventitia,

in the affected zome is marksd out by & ring or rings
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of such cells, If such an area, with fa

ot

~rranule cells erowdin

4
451

the vessel sheabhs and tissue spaces be looked at with low power,
and especially in celloidin sections where 1t is difficult to
analyze the constibtuent elements, the impression is given of a
softened area with cell-infiltrated walls. The ?ossibilit} that
srens at such z stage of development have been tekern as illustrat-

ng cell-infiltrated areas may ex;

ain the great significance that

[N

L&

0
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beer ascribed to the vessels and to the inflammatory nature of

the process.” He concludes that disseminated sclercsis is a sub-

scute disseminated

relitis, probably due to a soluble tboxin
which is conveyed to the Tissues through the blood vessels, and

he disease known as scube disseminated

ot

he distinguishes {fros

~

myelo~encerhalitis, cases of

1 T

which have been from time to time
reported as acubte multiple sclerosise.

According to Brain (5) all the main features of glial

hypertrophy and compound granular cell formation which

3 are to
be found in this disease have been observed to result from the

Eal
L

experimental destruction of

3

Ty

in tissus,. hese Tachts assume

ot

©

Te
importance in relatlion to the theories of the nature of dissem~

nated sclerosis put Torward in the early vesdrs of this cenbury

by a number of foreign wribters. These conceptions, though not

[0

dentical, possess & common feabture in the view that the patho-

[
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rocess is essenbially a hypertrophy of th

from & congenital sbnormality, and the demyelinizstion 1s a degen-
L1

eration secondary to the glisl growths Charcot's conception of

s diffuse glial hyp

wpertrophy in respomse to an exdgenious irritant,
though much more in accord with modern views, takes no account

Eade oy

of the early stages of myelin destruction.
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ssin (32), in revi Lewing the change

fote

o, Has found in

{'))

PRESRNR}

material frow thirbeen cases, concluded that the primary change
is a degemerstion of the myelin sheaths and that all the subse-
quent reactive phenomene, formation of fat-granule cells, and
overgrowth of glia cells and f brils, are purely secondary, the
histological picture beling exactly comparable with that seen in
he secondery degeneratlion fellowing, for imstance, a vascular
lesion of the intermal capsule. 4As to the perivascular iniil-
tration, he believed thet

£38

cells. MBuch infiltrs

) -

wved

an inflarmabory condition as if the infiltrabtion consists of

lymphocytes, plasma cells end similar haemsbtogenous elements.

Such en error can easily be corrected by having the specimens
o stained with osmic acid or scarlet red which will show that the

infiltrating cells are fetgrenule bodies. He was so certain

of the degenerabtive nature of the lesiocns that he

L

oes on to say,

"Those cases of multiple sclerosis that have been described by

phenomena have not been cases of multiple sclerosis at all.”
The principal altermative to the hypothesis that dissen~
inated sclerosis is an endogsnous glial hypertrophy implies the

)

existence of an exogenous noxa brought to the nervous’system frow

o
v

. 5 - Doty {8 ; Ly :
withouts. According te Brain (5, this pathogenic ag
such as to produce circumscribed lesioms, mainly if nolt sxclusive-

1y perivascular in distribution, and attended by perivesculsr infil-

tration with plasma cells d lymphocytes. Thers are two explana-

tions of these facts (1) that an infective
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agent 1s present in the nervous sysbem, snd (2) that the lesions

are the reaction to a toxin, brought by the blcod stream or by

1

some other route. XMany recent workers have stressed the peri-

vascular and

28 elmost cenclusive evidence

L% L

of the infective nature of the disease. Brain believes that apart

from the neture of the cellular reactlion, it is difficult to as-
cribe to a toximn, changes at the same time sco widespread and yet

so focal. He gives the cardinal features of the effects of toxins,

n
—

' A
upor the nervous system as (1)
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diffuseness, limited by (2) certain selectivity, and (
both in distribution and chronology. The patches in dissemineted
I3 o

slcerosis are circumscribed, inveolve all parts of the central ner-

vous system with little discrimination, are only superficially

—

o symmetrical in distributicn, and highly irregular in their chron-

ological development. He sums up by saying, "The hypothesis of

e toxie origin has weighty support, bubt the evidence appears to

be more in favour of the view that disseminsted sclefosis is due

t@ a neurctropic infecltion and is an encephalo-myelitis, charac-

terized pathologically by perivasculer demyelinizetion and clinic-

ally by its relapsing tendency.
Symonds' (81) conclusion is practically the seme: "The

type of cellular reaction is that met with in all diseases of

N

the cenbtrsl nervous systenm whic

ey

are known to be due to micro-
orgenisms, aﬁd it may be deduced that the cause of disseminated
sclerosis is in all probability of a similar nature.”

2+ ¥Whnich Tissue is Primerily Affected.

There has been mich discussion as to which tissue element
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is primerily affected by the pathog

observers believe that it is the ne

-

+that "the most constant and unifornm

myelin sheath". Another group of o

enic agent. One group of
rve Tiber, sxnd Dawson stabes
change is the absence of the

w

bservers, however, consider

that the blood vessels or the perivascular spaces are the first

involved and that changes in the ne

EN

On the other hand, there are some ¥l

reaction is the prinmarv change and
P p=d
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ural elements are secondarv

-

hat believe that the glia

v

others secondary. Brain (5)

believes that these attempts to find a locus minoris resisbtentiae

to the noxa of disseminated scleros

it seems impossible to do more than spsculate whet

of a certalin tissue element is to th
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that probably both factors operate
that the response is in pars
to tissue damage. The constanc
sheaths indicabtes thelr high suscept
3. The Route of Infection of
Siemerling and Reecke (57) f
especially within the brain, were g

branches of the blood wvessels., Un

that the disease was infective or

is are sowewhal academic, for
her the resction

2l infection or
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of other ecells. He believes
-y / - -
Dawson (21) also believes

pathogenic agent, and in part

degeunerstion of the myelin
tibility o the noxa.

the Nervous System.

ound that the foci of disease
rouped arovnd the terminal
these grounds they concluded

oxic in origin, and that the

virus or btoxin was counveyed to the nerveous tissues through the

blood vessels and there set up en inflewmatory reaction with des-

truction of nerve elements and secondary over

rowth of mneuroglis,

5

of many of

he nerveus system suggests a hematogencus origin




veriventricular sclerosis sugcests
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the cerebrospinal fluild as the source. However, asccording o
Dréin (5), there is an alternative explanation in either case.
Recent studies of the perivascular spaces have shown them to be
extensions of the subarachnoid space surrounding all vessels
eﬁieriﬁg the nervous sysbtem and subdividing to clothe their branches
in & similar fashiom, thus reaching the pericellular spaces in the
grey matter and the interfibrous spaces in the white. 1t is prob-
able that no pathogenic agent brought to the nervous system by

the blood stresm car avold passing through the perivascular space.
But a perivascular distribubtion would also be abttsined by a noxa
e cerebrospinal fluid

which aescended the perivascular space from

of

<t
jx
et

he subarachnoid spacs. De says

el

cept as a likely explanabtion of isolated pabches deeply situated

oz of

in the cewmtral porbticns of the cerebral hemispheres, but it is
probable thalt once a particulste virus has been brought to any

situation by tThe blood stream the perivasculsr spaces play an

74
important part in The diffusion either of the virus itself or of

its tozins. "It is indeed probable thet both blood-stream aﬁd

cerebrospinal fluid play a part in the spread of the disease.

&

Haemaebtogenous infection probably lesads

)

o invasion cof the peri-

[

vascular spaces and hence of the subarachnoid space. Un the other

hend. if the periventricular sclercsis 1s secondary to the presence
£ the virus in the ventrieular fluid the latter has probably been

infected by way of the blood-vessels of the choroid plezuses.”
this review that even the pathology and the

pathogenesis of disseminabed sclerosis are not entirely settled




N

grestions, but the most modern and most widely~accepted view
seer to be That the disease is of an infectious nature due to
some living organism, or at least some exogenous agent, that is

carried to the nervous btissues by of the blood stream.
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Symptomotology and Diagnosis

There are Tew diseases which ralse such difficulties of
diggnosis as disseminated sclerosis. The classical clinical
f’1

pieture with which Charcot femiliarized us, though hi

o
L%
H
tive, is now recognized as occcurring in only 10 to 12 per cent
of ceses. In the remainder the manifesbations of the disease as-
sume the most varied forms. Its onset may be acube, subacube, or
chronic, its course remittent or steadily progressive. Evidence

. .

of multiple foci may be vresent from the oubtset, or the physicel
signs may, even for years, peint only to a single lesion. Which-
ever be the case there are few regious of the nervous system, from
the optic nerves te the conus medullaris, which may not be inveolved.
Birley and Dudgeon (3) feel that it is useful %o recogniée

. i

. . - . . ‘ . 7N A
two clinical types of disseminated sclerosis: (a) the remittent

¥}

g

del

feels

type charscterized by acube exacerbatiomns at w

Lot
<y

varying inter-
vals elternating with quiescent periods, and (b) the chronic pro-
gressive type. In their series of thirty-Tive patients the pro-

portion of remitbent to chronic progressive cases if 6:1, and they

concluded that in early ceses of the remititent type, once the acute

disturbance has subsided, the patient may present mo clinical evi-
dernce of organic disease over prolonged periods. The possibility

of spontaneous cure caunot thersefore be entirely demied. The re-

-

mittent type in its lebter sbages tends to assume the characteristies
&3

of the chronie progressive type, They further say that the grest

bulk of elinical and histologicsal evidence is o

osed to the view

that these two types correspord to two different pathological pro-




cesses. Un the contrary, they are to be regarded as manifesta~

ons of one an same dlsease,
tions of on d the e dlisease
Following the plan of Brain (5) it is convenient and help-

isseminated sclerosis from

[l

ful to comnsider the sympbomatology of

three aspecis: (1) its clinical course, that is, its mode of onset,

13

development, dursbion, and termination, (2} the significance and

e

frequency of individual symptoms, and (3) 1 symptom=groups’ or
elinical varieties arising from the predominent invelvement of a
particular region.

-

I, Clinical course., {(a)

de¢ of onset. Adams, Blacklock,

Dunlop, and Scott (1) in studyinz the pathogenesis and sgmptoma;
tology of disseminated sclerosis, feel thatb thé disease would ap-
pear to be o disease of more common incidence than has been recog-
cf the cases

P © pized in the

considered in thelr series is the frequ 7 with wh the signifi-

cance of the earliest sympt 4 disesse in
which the morbid pathology consists of plagues of sclerosis distri-
buted in en irreguler and apparently haphazard fashion t
the brain smnd spinal cord must of necessits
elinical manifestations, and yet Jue almost constant presence of

.

a combination of the so-called cardinal si

’ enon. in this respect the disease resembles syphi
thalt certain parts of the unervous systems seem to be specially prore
to be attacked. These authors, too, divide the cases into two tvpes.
First is the more acute type in which the victim is usually a young
and otherwise healthy aduit under 30 years of age. There is usually

)

a preceding history of {trauma or acube exanthem, so frequent in fact

fﬁm




that they camnot be totally disregarded. The second type of

case attacks, as a rule, older vabtients, snd has wmore of a spinal

than of a cerebral distribution: ibts onset is wore gradual and
its clinical course more slowly progressives It is this group

which pregernts the greatest difficulty in disgnosis, as syphilis

et

and arterio-sclerosis have to be excluded. "These cases do noh

in our experience, tend to develop the established ploture of

classical dissemineted sclerosis.”

therell (88)

In considering the onset of the disease,

1

writes, "It is now well-kmowm that the old %triad of Charcot--

wwstagmus , scanning speech and intention iremor--manifests itself

£
i

late in the disease. Hany of the earlier sympbtoms are often, over~

he sudden remissions so characteristic in

iy
(39
&

looked and, because of

1

ts beginning, are pulbt down as hﬁsﬁerical attacks or mild apoplexiss,
or ‘rheumatism . Awmong these early wmanifestations are ocular psl-
sies; transitory diploples; muscular weaknesses, which are associab-
ed with giddiness, mnauses snd headache; stumbling and tripping;

stiffness of the legs and difficulty in climbing stalirs; urinary

ion equally sudden; slight

bedo

freguency of sudden onset and cessab

3 )

difficulties in speech and the like. Very often these disturbances

w:,

o
A
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follow or occur at pericds of distress such as pregrancy, etc.”
The sudden onset of symptoms in disseminated sclerosis is

well recognized. The modern tendency has been to emphasize the

freguency with which the onset is imsidious, the figures varying

PR
e f

considerable from 45 per cent of cases by Birley and Dudgeon (3)
to 73 per cent of cases. W, Bohwig {(quoted from Brain (5)) has

-

enslyzed the histories of 16Z cases and fre~
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quency of early sympbtoms: disturbences of galt in 64 per cent,

1

paresthesiae in 26 per cent, sphincter disturbences in 24 per

o

cent, giddiness in 19 per cent, diplopia in 18 per cent, pain
and weskness of the baek in 13 per ceunt, disturbarces of spsech
in 6 per cent, abnormalities in the upper extremities in 4 per
cent, and Taciel weszknsess in 1 per cent.

presenting the sympboms

the earliest stages of

the disease many of the symptoms are so mild as to escape detec-
tion. It must be remembered, however, thalt these symptoms may
subside without leaving any trace; and yet recur later and be-
come progressively more irtemse. If, in a giver case, spastic
peraplegia, intenticn tremor, scamnning speech, optic atrophy,
and nystagmus are present, the disgrosis presents little diffi-

17,

culty, since these sympbtoms point to an advanced stage of the

disease. Dut in the earliest stages of multiple sclerosis, bhe-
] o 2

Fad

fore any of these signs have developed fully, the diagnosis is

", 1

exceedingly difficult. 16 point that we wish to emphasize and

digecuss at this time is that s knowledge of the mode of succes-
sion of the sywptoms may comstitute sufficlent evidence on which
to base a positive diagnosis in the early and undeveloped stages.

Izsolabed objective signs, such as impalrment of vision, ocular

paralyses, weakness of one or more of the
with paresthesie are execeedingly commorn.
however, transitory and are frequently so

- - "
looked.

extremities, assoclated
These phenomens are,

fleeting as to be over-
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Remission of the onset symptoms is far more common than
is gemerally believed, and is pronme to occur in the majority

. 30T / .
of cases. Birley and Dudgeon (3) have shown that most cases run

an intermittent course, accorpanied by a haphazard series of rel-

atively acute disturbances due to focal lesions. In one case of

the cases of Cadwalader and MeComnell (15), the earliest evidence

of the disesgse--~dating back to 1807--was a paralysis of the left

leg that lasted one month, disappesred, and returned within two

3 <3

months. It was sbsent again for a prolonged period, but in 1808

i
it recurred, and remained as an intermittent feature up to and

°

for some vime alfter the full development of mearked bilateral

spastic parsplegia and other symptoms of multiple sclerosis-=-

1

sbout eight vears laber. In another one of their cases the only

complaint was of intermitbent diplopia over & period of three

vears before other charscteristic signs developeds. In another

g
case there were irregular attacks of sudden but transient blind-

3

ness preceding the development of optic atrophy; and in still
another case there developed very rapidly bilabtersl occulomotor
paralysis that persisted for eighteen months, no other symptoms,
either objective or subjiective, being present. Tremor, scamning
spesch, and weskmness of the extremities developed later.

-

For diagnostic purposes isolabed symptoms of the disesse
under consideration are of little value, but the knowledge that
paralytic phenomera are at First isolated and later become per-—
manent and are combined with nystagmus, scenning speech, tremor,

or other =

T

estations, may be of considerable importance.
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It has been the experience of these authors that the

classic symptoms, i.e., nystegmus, scanning speech, and inten~

ion tremor, differ from the other sigms of disease in thet

P

they are not so frequently remittent in character, although oc-

casionally they appear as isolated signs. Unce established, they

s

o2

tend bo becorme permanent and to progress. Each of these symptoms

seems o polnt to a wore or less widespread disbribution of the

J_

inflemmatory lesions, and for this reason they are of

Y

reater

ﬁ(\ Foud
ar g
importance than almost any other single sign of the disease. Scan-

.

ning spesch or other dysarthris indicabtes disturbance in the com-

bined motor fumction of the respiratory, laryngeal, palatal, lin-

gual, and lip muscles that are supplied by different cranial nerves;

"

and each one of these cranial nerves has its origin abt a different
level within the brain stem. One leslion sufficiently severe to

have destroyed all of these must, therefore, be very diffuse.

In these authors' conclusions they write, "we would em=

,.Jn

chasize that the sequence, mode of development, and the combina-

e]

tion of signs are importent than the individual symptoms
themselves. In addition, the occurrence of cerebral symptoms,

b

most particularly scarming speech and nysty

wus, either alone or
after spinal symptoms have developed, or the reverse, spinal symp-
toms following the cerebrsl menifestablons, is strongly indicative

of the dissemineabion of the patholcogic rrocess. If there is a
history of earlier remissiouns or of a discontimuance of the process

in the early stages, followed by & progressive course, the nature

of the disease cen be determined with confidence.”
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Many observers in this country and Zurope, more particu-

larly in France, will not make the diagnosis of multiple sclerosis
unless there be present the classical triad of sympboms, namely

nysbagmus, intention tremor and scarning speech; while others,

like Sschs and Friedman (53), venture to diagnosticate the dis-
ease in the presence of another series of symptoms, although omne
or two of the famous Charcot triad, developed and emphaslzed by

5

Charcot and his follcwers, =

i

absent. As in tabes dorsalis

the sarlier concepts of multiple sclerosis were based upon the

full-fledged chronic forms of the disease, and as suech the older

clinical studies werse keen and discriminating. The present-day

&
T

4

views are based upon the abtbenpt to recognize the disease in its
earliest stages.

(b} Aze of onset. The occurrence of disseminated sclerosis

« -

in children has been reported not infreguentiy in the past, and

4
<
=N

s perhaps significant that such reports have been much less

common of recendt years. Hany diseases which in some weys resem-

ble disseminated sclerosis sre now recognized, znd in the past
confusion has probably arisen with Schilder's disease, neuromye-

.

litis optica, acubte disseminated encephalo~-myelitis, hepatolen-

ticular degeneration, btubercse sclerosis, and other conditions.

The occurrence of disseminated sclerosis bhefore the age of ten is,

to judge from the literature, probably evenm rarer than its familial

5l
incldence.
o . o

Brain (5) composed a table from the series of a number of

authors, French and Uerman concernin

ng the age incidence:
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Age of 9 atlient 11-2C 21-30C 31-40 41-50 b51~-80 Over 80

Ej@r caernt e Qf UO'LE:L:I. 1200 5505 32'4\: lt,. 6&1 1.0

I+ will be seen tpat the incidence in the third and fourth
decades is approximately egual, and thal 87.9 per cent of patients

are bebween 20 and 40 years of age.

B

Y T g £ L i an J 4 4 - f s - -
(¢} Duration. The duratiom of the disease is notoriously

[

varisble, and ranges from a few months to Twenty or thirty years.

“ar
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Nechsler's (62) figures show that only 5 ver cent out of 182 patients

5

3

gave o history of more than five years. The exbtremes of Brain's

experisnce are represented by a patient who died within three months

s

his first recognized sympltoms and one who is still able to carry

'z

Q
by

& counber more than 286 vears

{I!.e

on his occupation of serving behin

1
2

after the onset of his illnesse.

N . T . . + s
(a) _vrﬁaﬁaLlon. The ordinary bermination of disseminated
sclerosis is quite familiar and heeds 1ittle desceription. Increas-
ing paralysis and ataxia cause the patient o become bedridden, and

spastic paraplegia or pseudobulbar palsy leads to urinary, cubaneous,

E)

or pulmonary infections as terminal complications. Rare, bub of

cons1agrauﬁe importance, is the teraminal occurrence o

hel

what appears
to be an exbremely acube exacerbatiocn of the disease. The termina-
tion of disseminated sclerosis by 'acute myelitis! has been described
by some of the early authors. Such endings have been dsscribed with

the pathological pictire of an acute myelitis charavuerlzed by marked

(=N
+

Qlle

|

perivascular infiliration and demyelinizas

I. Individual Symptomse

11

h
b1

b

irst, it is of special inbterest to note tf

[y
(0]

radual develop-

ment of the weskuness, as a rule in the lower extremities, in assoc-

iation with the incrsase of the deep rellexes (Sachs and Friedman {53)

found that the chiel complaint was wealmess and sti

el

fness of one or
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both lower exbremities in 115 cases in their series of 14l ca ses.)

The upper extremities are less freguently involved in the general

el
loss of power, while a very slight ataxic tremor offten precedes

by m “onxhs the development of weaskness or paralysis of the upper

®

extremities and the upper extremity reflexes are increased at a

very early day. It is also noted that in both the upper and lower

. LR

extremities weakness or paralysis is associated with a very moder-

ate degree of spastieity; no®t infreguently there is also in the

1 3

early stages of the disease & very slight though distinet distur-

bance of sensation,.

The loss of the abdominal reflex is omne sympbtom of import-

snce that has been added to the symptomatology of mulbtiple sclerosis

in the 1ast 30 vears, although there are some authors who are in-

fu b

P clined to disregard the value of this reflex. Sschs and Friedman
(53) state, "In any number of instances the absence of ebdominal

reflexes has helped us to suspect the presence of disseminated

[

sclerosis early in the disease, the suspiclon of the diagnosis
heving been confirmed by the subsequent course of the disease.”
EaceDﬁ at the beginning of the disease, all abdominal reflexes

seem to be egually affecteds. The authors find no other explana-

or this frequent loss of cutanecus reflex except that in

)

tion

view of the extensive character of the disease, the reflex path-

weys with thelr cerebral connectlons, are certain to be hit some-

where by one or more of the sclerotic patches,

So far as speech disturbances are concerned, "scannin

speech” does not tell the whole story. In addition to or instead

of syllabic utterances we may have other forms of dysarthria.
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Speech may be purely tremulous or bulbar or cerebellar in charac-

EN

CET e
For some time, the pallor of the temporal halves of the
optic dises (11 of Sachs and Friedman's cases) has had great

diagnostic value, and last but not least the unusual remissions
Fa¥a

of the disease often afford grealt difficulty in diagnosis. Every

now and then, men of experlence begin to doublt the diaznosis be~

6]

cause of the dissppearance of neny sizns. The galt improves, the

speech becomes less scarming, the contracbhures are partially relax-

w

ed, the ataxic tremor of the upper extremities may be far less

pronounced. There is great subjective improvement reported by

the patient, and the general progress is so marked that not in-
requently hysteria or some functional form of disease is suspected.

—n -

oralin

o~
[$1]

composes a table showing the relative fregquence

ons were found in four groups of cases

with whieh individual sy

“

in different countries; those of Birley and Dudgeon with a series

4 o

of 35 cases, Sachs and Friedman with a series of 141 cases, Mar-
A Y
quezy (France), and Bohmig (Cermaﬂy}:

' Percenﬁage of cases in series
irley end Sachs and Marguezy Bohmig

Individual sympbtoms. Dudgeon  Friedman
Mental sympboms - 15.6 - 47
Lack of emotional combrol 51.4 17.0 - -
Scenning or ataxic speech 2348 36,0 21 18,3
Pallor of optic discs 575 3246 54 3340
Fystagmus T4e3 T0.0 70 5642
Diplopia _ 33 29.0 34 -
Vertigo 51.4 8.25 39 -
Intention tremor 42.6 5543 34 41.5
Signs of cerebellar defect 42,8 - 50 -
Spastic weakness of lower limbs 45,7 81.7 - 778
Atexic or spastic aﬁaylc gait 5l.4 4342 83 -
Absernt abdominal reflex T7.4 - - 68 64.1
Extensor plantar reflexes 91l.4 78.3 99 -
Sphincter disturbances Tl 40,0 40 26.0
Parasthesiae 82.6 3040 75 13.2
Objective sensory loss

Postural 86£310111'y 65,7 17.0 - -

Vibration sensibility 60.8 - 32 -

Cﬂtanec.s seﬁSWbllitJ 3le4 18.3 - -
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Individual symptoms-~Special sy

¥

(1) ¥embal symptons. Until recently the mental symphoma-
tology of disseminabted sclerosis has received very inadeguate
attention. Humerous isolated cases have been reported in which

psychroses resembling general paralysis or schigzophrenia have

besen abitributed to disseminated sclerosis, but these publications
rostic lumbar puncture and the
Wassermann reactlon.
In 1926 Wilson and Cotrell (89) found that the 'vast
majority' of 100 patiemts with disseminated sclerocsis showed

certdin well-defined changes in prevailing emotiomal dispositbion,

s
v

enotional expression and control, and semse of physical well-
being. While the majority showed an increased sense of mental

and physical well-being-~called by Wilson and Cobtrell 'euphorial

1

and 'eubonia sclerobica'-~some were depressed and pessimistic.

Associated with euphoria and eutonlia there was often a persisten

optimism as to the prognosis, described as 'spes sclerotics’ by

analogy with spes phthisica. They found that Intellectual dig-

&

.

orders were minimal and negligible and abtribube the disorders

< bl

the palaeothalamus by periventri-

feeling-tone to imvasion of
cular seclerosis,.

eels that Willson and Cotrell omitted ome mental

)

Brain (5)
symptom of importance, nemely. the predisposition to hysteria
which clinical experience has long associabted with this disease,
Hysterical symptoms such as pareses and ataxis, seem to occur

u?

more often in associabtion with disseminated sclerosis than with

any other organic disease oY the nervous systenm.



Brown and Davis (13) feel that despite the descriptions
of mental symptoms in multinle sclerosis which are found in the
literature, it is di

et in this way =z comprehensive
w7 A

o~
o

-
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idea of their characters. This is because the mental symptoms

are of several patterme and writers vary in regard to what symp-

tom they stress. A cursory view of the subject shows that there

is not in multiple sclerosis a group of symptoms as consistenf

as the fairly comsistent symptoms seen, for example, in general
\

paresis. However, counting the euphoris, probably in 20 per

cent of cases there are mental alterations which warrant the

b T

meaning commonly granted to the term "mental symptoms’. These
authors also describe cases with eup horwa, states of menbal de~-
pression, mental deterioration, hallucliza
sn interesting cﬁaractaristic of +the uentai symptoms is their

marxed tendency toward change and progression.
parancid trends and delusiomal states are of but a few mon

duratione The brevity of thelr stay ﬁ4g be gquite unexplalined.

Or again they may dissppear as the deteriorating factors advence.

1
e

With the subsidence of trends, there is a tendency for the suphor
ia to assume greater inbensity and grandicse elsboration of the
euphoris may be a very late development.

Brown and Davis divide mental symptoms of multiple scler-
osis into two groups: first, those which are primary and directly
the result of the organic lesionss second, those which sre ineci-
dentel and secondary. In the first group they place euphoria,

the mental deflect symptoms, the occasional hallucinations of




PN

whilm

organic origin, and the very rare confused states and the Xorsa-
koff clinical pictures. They also include here the occasiomal

\
grandeur.

terminal states with delusions of
In the sscondary group of symptoms these authors place
transitory delusional states and depressioms which appear to
arise as a result of the handicapped and incapacitated comndition
in which the patient finds himself. Here may be suicidal asttempts,
delusional trends accompanied by hallucinations often of only a
few months'! duration. They say, "It is reasomnable to suppose that
the secondary sympboms such as depressed states, and the paranocid
symptoms, depend to a considerable extent upon the mental make-up

of the patient before the disease developed; bubt with the primary

w3

symptoms of the disease this is not the case.”

(2) Convulsions. The occurrence of convulsiouns as

50
4
i

tom of disseminated sclerosis has been reported a few times in
the literature. Wilson and MacBride (88) in 1925 were able to
finﬁ eight cases in the litersture and added seven more from their
owm experience., These asuthors desecribe Jacksonisn atvacks, which
may or may not be followed by hem miparesis; generalized epileptic

tackss one doubtful case of tit =mal; and one case of epilepsia

[J >

vartialis continua. ZEpilepsy is admittedly an infrequent symptom
of this disease, but its occurrence may be misleading unless such
a cause is borme in mind.

(3) Ocular symptoms . (a) Disturbance of the ocular movements.
Fystagmus is present in some 70 per cent of cases according to
Brain (5). Paresis of single ocular muscles is not very common

snd usually transitory, while diplopia is commoner (30 - 40 per
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cent of cases). Faresis of conjugate ocular movement is com=

According to Iriesner (24), "The usual type of spontaneous
nystagmus (namely, rhythmic) combined with the fact that it is
freguently not amenable to influences aroused by vestibula st imu-
lation suggest that the origin of the nystagmus is & lesion in
the vestibulo-ocular mechenism”, and he states that about 50 per
enst of cases show nystagmus, although 7 of the 10 cases examined

/ him showed sponbtaneous nystagmus in all directions, in some
cases several directions being combined,

Holden (55> believes that the incidence of palsies of |

cular muscles are found in but 20 per cent of the cases, are of
nuclear origin, are frequently transitory and have no feabures
which are characteristice.

(b) Disturbances in the optic rerve. The following dis-
cussion of optic nerve changes was teken mainly from the work
of Grimker (28). The opbic nerve seems %o be a site of predilec-
tion for the disease process. Alwmost all patients develop some
ocular manifestatiOﬁs some time during the course of the disease.
Tinen the patient, with the fully developed syndrome of multiple
sclerosis, sees the neurologist, s hisbtory of preceding visual
disturbances is often obtainable. The optlc nerve  is attacked
behind the orbit in the form of retrobulbar neuritis. The dis-
turbance is most commonly unilabteral although 1t may avpear in
both syes. The patients complain of a blurring of vision as if

a mist were before them, graduslly increasing in intensity, bub

rarely nroducing completeblindness. Some pabients mav notice that
kN o) e A 34
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ouly a porblon of the cenbtral vision of one or both eyes is
defécéive.

Barly in the process, exemination of the dises may re~
veal no change from normal even though the process is active.
The pupil is’'dileted and rescts poorly Tto light, bub the pro-
cesg is wsually invisible ophthalmoscopically because it lies
behind the disc head, Oécasionally hyperemia or, it is said,

even swelling of the disc head may be observed. ithe neuritis

gn,,

end visual defect may disappear completely and leave no seguela
gxcept a reduction in visusl scuity. Or, a more severe lesion
camses an atrophy of some of the optie fibers. The most sus-
ceptible fibers are those of the maculopapillar bundle; hence
abrophic changes are visible on the temporal side of the discs
as the so-called btemporal pallor. Care should be observed that
the normal terﬁoral paleness of the dise, or a physiologiesl
cupping should neot bhe 1nLeVQreu ed as pathological. The disc is
rarely completely abrophic sc that complete blindness is not fo
be expected.

Since the maculopapillar bundle supplies cerbtral vision,
ﬁhe effect of acute rebrobulbar neuritis, aside from decrease in
visual acuiby, will be central and paracentral scotomata. Fat
suspected of having multiple sclercsis should have their central
fields plotted, since the scotomats camnot be discerned by gross
tests and these defects are so characteristic of the disease.

Grinker feels that double vision attacks are very common,

although they are rarely seen by the physician, for even when the

atients
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patient has diplopia, it is not a marked type and cen be demon-

strated only by the candle test. He says, "In a young individual,

B

N

transient attacks of double vision are exibremely suggestive of
tiple sclerosis.”

(4) Avditory and vestibular disturbances, Auvditory dis-
turbances are apparently rare in disseminated seclerosis, but
transitory deafness has been described by some writers. Vestibu-

k)

lar disturbances have received some attentions, especially frowm

x

French authors, but it is by no means certain that all symptoms
which have been atbribubted to lesions of the vestibular tracts
have really Been so produced according to Brain (5). Vertigo

may Justly be regarded as freguently vestibular in origin, and

its frequency, especially in the early stages of the disease,

has already been noted. In the u

;v of cases the responses
to caloric, rotétory, and galvanic tests of vestibular exelita-
bility are normel, bubt both hyper-and hypo~excitability have been
observed in a swmall proportion of cases. Brain writes, "The
'vestibular' and 'vestibulo-pyramidal' forms of the disease are
rare, and we carnot follow the authors in glving to labyrinthine
discrders the preponderabting place hibtherto attributed to the
cerebellar disturbaunces in disseminated sclerosis.”

P

(5) Semsory disturbances. The variety and frequency of

o

94

gsensory disturbances in disseminabted sclerosis has been recognized
only comparatively recently.
aresthesias: The frecguent occurrence of paresthesise,

especially as early sympltoms, has already been noted. Birley and

o

el

Dudgeon (3) found them in 82.8 per cent of cases, Hgrguezy in 75
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per cent of cases, while Sachs and Friedman (53) and Bohmig gave

3

. o . . 5 . .
lower figures, but, according to Brain (5] the higher are probably

bt

correct. There are a number of varieties c¢f paresthesise,
ness or formication may inmvolve ome-half of the body, one limb or
s part of a limb, or occcupy a segmental distribubion, e.z., preaxi

or posteaxial in the upper limb. They are bransient and constantly

changing. A few cases have been reported in which sensstions re-

1

serbling electric shocks radiated t©
flexed the cervical spine. Fruritis has also bheen observed.

Pain: OSponbaneous palne, thouch comparatively uncommon,

are important, since if Ttheir significance is misunderstcod they
may be misleading. They sre somebtimses severe and may ilnvolve the
lirbs, e.ge sciatic pain, pain in the shouvlders, or trunk, girdle

pains, ete. The pains are sald to be 'boring' or 'meuralgic'! but
not lacinating. Vertebral tendermess may be present, Headsach

JE 3

mey occurs Irigeminal pain, simulating the tic douloureux, may
o ya 5\
afflict the patient, HMeredith end Horrax (41) report two cases

(oW

multiple sclerosis snd
find bwenty-five more in the literature of the last 17 years. They
- Mo ex “lom of + > oot aiv ds Ynowr . hult -
sey, lo explanstion of the facial pain is known, but they respond
to ordinary treatment of this condition which refutes the theory

of its cause being due to plagues in the pons, medulla, or descend-

- - { . . g .
Harris (from Brain (5)) has observed twenty-three cases in
which trigeminal neuralgis, ofter bilateral, was assocliated with

el

of these were

cases of disseminsted sclerosis, and stabes bthab the neuralzisa is

al

hrough the body when bthe patient
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unassociated with objective sensory loss and resvonds to alcoholie

injection in the same way as tic douloureux.
Objective sensory loss: Ubjective sensory loss has been

found guite frequently in most of the series, Birley and Dudgeon

5

vlacing it as frecuent as 65 per cent of cases, (irpairment of
postural sensibilibty 6B.7 per cent, vibration 60.8 snd cubaneous

31l44)s This symptom complex is attributable to the development
of a lesion in the lateral portion of one posterior colurn in the
upper cervical cord, with resulting gross loss of postural sensi-
blllu” end tactile discrimination in the ipsilateral upper limb
which exhibits astereognosis and sensory atexis. Brain (5) has

Fxd

observed s case in which there was loss of all forms of sensi-

-

bility below a well-defined zome of hyperalgesia in the upper
dorsal region, assoclated with progressive n:rer?eg .a of nine

duration. In this case expleoratory laminectomy was per-

formed. The diagnosis of disserminated sclerosis was established

(6) Tuscular westing. Localized muscular wastin
involvement of the anterior horns of the spinal grey matter in

.5 one of the rarest symptoms of disseminated sclerosis.

Lols

plague

o

S -

“iclently widespread to simulate

limb, the shoulder girdle, quadriceps, or peronei {from Brain (5)).

4 £

{(7) The cerebrospinal fluid, IExamiration of the cerebroe-

spinal fluid forms an important part of the invesbtigation of a case
of disseminated sclerosiss since in approxzimetely half of the fluid
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_types The tobtal protein. is usually Just below th

~50=

there are pathologlical changes whieh cannot be overlooked.
papers on the subject have been published and there appears to

be general agreement as to the nature and fregquency of the abnormal-
ities found. DBrain (5} gummarizes the reports of a number of ob-

™

The pressure is sometines

gservers as follows:
neked~eye appearances are normal. In at least half of the cases
the cell count is normal. Iore tThan 10 cells per c.mm. were found

from 10 to 20 per cent of counts. The cells are mononuclear in

normal, 40 mg. per 100 c.e. 1t 1s somewhat above normal in 15 %o
20 per cent of cases, bubt never very high. The Momne-Zpelt and

-

vy vield a positive response,

fmd

Pandy tests for globulin occasional

the former in sbout one-third of cases. The Wessermenn Reaction

kyer and Foster (2) carried out the colloidal gold test

o
f=g

on 42 specimens obteined from 33 patlents, with the following

resulbs:
So-called 'paretic' type 21 fluids in 16 patients.
So~-called 'luetic' type 7 €luids in 7 patients.
Other positive reschlons 3 fluids in 3 patients.
¥egative reactions. 11 fluids in 10 patients.
These writers believe that the 'parebtic' type of gold

curve often indicates a progressive phase of the disease and that
a negetive result 1s more oiten obltained from stabionary cases,.
Adems, Dunlop, and Scovb (1) have observed s diminution in the

collcidal gold curve in respounse to treatment with salvarsan,.

The sugar and chlorides of the fluids show no charscterig-
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(8) Blood chenges. Hansen and Junch-Petersen (31) working
on the hypothesis of an essentiasl difference in the genesis of
disseminated sclerosis and disseminated eﬁcephalo~¢yeliﬁis, X~
emined the blood with special view to the Arneth blood picture
in a number of cases which are classified clinically priocr +to
the blcod exemination. They found that the cases designated as
encephalo-myellitis show & distinet tendency to shift to the left
in the Armeth blood picture, whereass the rather typical cases of
disseminaved sclerosis in their material ummistakeably show blood
pletures which come much mearer the normal conditions. There worlk
wes controlled end suggests that the results are nob ing

accidental conditions.

I11l. Symptom groups.

(=N

The predominant involvement of 4§
nervous system leads in the early stages of the disease to widely
differing clinical pictures. These need be only briefly described

1,

here as their symptoms have in most cases been considered earlier

Y

m

his review. The following cla

pedo

in :g1f

[

catlon and figures were
taken from Brain (5).

(1) The clessical form. The classical triad of symptoms
described by Charcot--nystegmus, intention tremor, and scanning

speech--occurs in about 10 +to 12 per cent of cases onlye

P

The gemeralized form. This is the 'commo

S

(2

form' which

constitutes &7 per cent of cases. Pallor of the optie disks, ny-
stagmus, slight intention tremor, ataxia, spastleibty, and weskness

of the lower limbs indicate the wide dissemination of the lesions.
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This form 1ls especially cormon among younger patients, and as 2
pidly progressive.

(3) Onset with ocular symptors. Inm this importent group
ocular symptoms, especially rebtrobulbar neuritis, may be the only

menifestation of the disease for many years.

hY . s .
(4; Onset with hemiplegia.

sppears in only
abocut 2 per cent of cases, and recovery is often rapid and strik-

ingly complebe.

(5)

S

ot 7 B . . .
Spinal forms. (a) Progressive spastic parsplegisa.
Paraplegie is the predominant sympbtom in nearly 25 to 50 per cent

of cases. Some cases of Erb's spastic paraplegla are due to this
disegses. 1his form 1s common in older patients. Sensory loss is
a variable concomitant.

Brown-Seguard lesioms: Lesiouns which predominantly

L—y

(v

¢k

involve one=halfl of the cord are most conmon in the cervical cord.

The posterior columm may suffer severely.
ey o X 4 L3 PO R *
(c; Sacral Torm. Incontinence of urine and feces, impotence,

and anesthesia in the region of the sacral cutamecus supply have
21l been noted. These symptoms are abbributable Lo a pla
conus medullaris.

(6) Cerebellar, (7) vestibular, (8) pontine, and (9) bulbar

|-.:

forms are suffieientls

vi?

described by their titles.

(10) tcube forms. The rare occurrence of acube forms

i

seems Lo be established. Their duration is frequently about 3 or

The ouset is exceptionally rapid., Eeadache and vomiting

&

4 months.,

may occur and opbtic neuritis may develop. Cranial merve palsies

'

are commoner than in more slowly progressive forms.

*r?
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Treatment

After begimning a review of the methods of tresatment in
disseminated sclerocsis, one is immedistely impressed with the
large variety of remedies used with varying degrees of opbimism
as to thelr efficacy. OSince, as has already been seen, the
etlology of the disease is not esteblished, it is understandable
that theories of treatment would arise te correspond to the many

theories of the causative agent. JAgalin, one is confronted with

the remissive character of this disease which makes it difficult

to evaluate the effect of treatment. As Brain (5) states, "It

is nobtoricusly difficult to assess the value of therapeutic meag~
ures in disseminated seclerosis, and most advocates of some parbti-
cular line of treatment qualify thelr opbtimism by alluding to the
natural tendency of the disease to spontaneous remissions. That
such & gqualification is necessary seems to indicate that no mode
of treatmwert is successful enough Lo achieve, ét the most, a

o

greater improvement than might have occurred spontaneously.”

3

A

Tetherell (68) also gives us some idea of the vegueness of the

14

ituation when he states, "The therspeusis of multiple selerosis
has been a bafiling problem since the time of recognition of the

disease as a clinical entity, and the multiplicity o

=

Su v
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ployed in atfempts of relief of the condition signify their lack
of specificity.”
Coneerning general measures, it is most important that

rest and avolidarce of fatigue be stressed, but permanent conline-

ment to bed should be deferred as long as possible. The suscepti-
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bility of the patient to hysterical embroidery of his symptoms

demends psychological imsight on the part of the attending physi-

¢lisn, whose encouragenment and optimism are often of greater value

than any more specific type of therapy.

As g specific treabment for the supporbters of the theory

Q.
]

of a spirochete and for treatment on general principles, arsphen-

amins and cther drugs used in the treatment of known spircchebtal
> &

™

diseases have been used. Adams, Blackloek, Dunlop and Scott (1)

.2,.

published the results of their tresatment with mercury, potassium

dide and Hovarsenobillon., The pabient recelved a preliminary

f.'ﬁ

course of 10 days' mercurial inuncblons combined with the oral
administration of potassium iodide. 0,3 grams novarsenchbillon

is then given intravenocusly, and il no reaction is moted the dos-

age is increased Lo 0.45 grems. Three initisl courses of four

ﬂ’;“w‘%\
injections each are given, the administration of mercury and iocdide
being carried on at the same time. The patient is then given

arsenic by mouth for several months, after which a second series
of salvarsan injections is edministered. Intermittent tr atreuﬁ
on these lines is continuwed over a minimum period of two years.

This type of treatment with drugs of the salvarsen class

has given very promisimng results in the hands of these men, which

treatment in cases of neurosyphilis

exceed those obtalned by

syrmptometically similer. They emphasize the fact that in a disease
which normally runs & progressive cowmwerd course, any rexedy which

tends bto arrest this progress at the stage at which the disease is
e - 1

first encountered is extremely valuable and should not be withheld,

P because 1T cannot confer upon a tissue regemerative power which 1t




does not posses. "It is, therefore, a logical conclusion that

o
L]

no remedy can ever he expected to 'cure' advanced cases of th
disease when the whole nervous system is riddled with
sclerosis. The supreme object of treatment must be towards eradi-

cation of the infective agent in the earliest stages of the diseass.

Sodium cacodylate has been used and silver-salversan 1s said

o

to yield better resulis than novarsencbillon and is advocated by
a number of foreign writers. The intravenous injection of colleoidal
gilver is recommended by Obhnsorge and Fischer (£6, who emploved
electro~collax gol'in doses of 2 cc. of 0408 per cent suspension,
ircreasing to 5 cc. Injections are given two or three times week-
ly until 40 to 50 cc. have been given. Inpunctions of silver in
the form of Crede's ointment have also been used by Fischer.

In addition to the above drugs and methods several men

have used antimony in verious forms intramusculerly and intre-

venously, sodium sallcylate, intramusculer injectlons of urotropin,

[*H
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mereury, mercury inunctions combined with lod
many others.

De

Yol

! s » N . N
ola \44) has tried the use of arsphensmine and statbes

that early there seems to be a slight improvement, as demonstrated
in about 30 per cent of his cases, but he has always felt that it
was during the remission of the disease, as later the sympltoms be-
came aggravated and the end result showed no definite improvement.

He believes that strychnine push ed to its physiological limits is

a8 satisfactory as any treatment, and he also believes that potassium

0"

iodide by mammoth doses alsc seemed to be of benefit, He cites omne

1

ase in which the disease had been in progress for two yvears when
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he gave the iodide. It has been apparsntly arrested for the
lest four vears snd the patient has been able to atbttend his oc-

cupation dally.

¥

.

Purves-Stewart (48) attenpted to use a specific vaccine
made from cultures which were allegedly grown by Miss Chevassutb
(18}.f He claimed that this treatment lead <o qlinical arrest of
the disease, lwprovement in the colloidal gold curve, and globu
1in reaction of “the eéregrospinal fluid, and disappearances of

o 3 T ‘

the organism from the fluid. However, alt the same time that the

younger DUr. Stewart discarded the work,of Miss Chevassul, a report
was made on the results of treabment with the vaccine showing
definitely poor resulis, Dr. Walshe (see Stewart (59)) wrote,
"Your results amount roughly to this, that 25 per cent of cases
showed some ilmprovement &tr vial in 20 per cenﬁ} and 75 per cent
showed no improvement or definitely retrogressed. 1 may say with
confidence these results are markedly worse than hospital records

a4 .

disseminated scler~

ey

would show for the trestment on oﬁhe? lines o
osis, and alsoc are not so good as a similar number of wholly un-
treated cases would probably show. 1 can only conclude £rom your
figures that the treatment you havevbeen investigating must sggra-
vate the malady, and that the patients so treated are worse off
than if they had been left alone,™

A short discussion of Brickmer's (6-12) theory of an ab-
normel lipase demonsitrable in disseminated sclerosis was given
under etiology. It was alsc mentioned there that he started

tresting these cases with quinine since 1t was known to be an iu-

activator of certain blood lipases.
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this drug to eight badly crippled vatients. In two of them

there was no resulte ¥Five entered falirly complete remissions

within from ben o and one was somewhal improved.

T T . 1 Y -
In 1931 Brickner (8) published an article

of sdministering guinine hydrochloride orally, and in July of

o

1532 he wrote his experiences with the use of the drug in the

treatment of 16 cases of multiple scleros over a period of one
vears. Ln this article he studied the effects of the therapy

symptom by symptom end concluded that forty symptoms, mest of

them of short durstion, had shown marked improvement. Thirty-

three symptoms had mnot improved, most of which were old, Three

I

of the unimproved symptoms had regressed.

Then in Hovember of 1932, Brickner (11) geave another re-

z

P vort of treatwent with quinine over a period of two and ome~halfl
vears with more than forty patients. According to his chart

there are 108 symptoms improved; 61 unimproved; and 4-8 regres-

o

ionse Again he stresses the fact that the greatest number of

%

improvements are seen in the sympltoms © ort duration (up to
% . ) - .
three vears), while those of longzer duration show a greater num-

ber with no improvement. In the discussion of Dr., A. Hiley st

the end of the article he says, "The results of treatment with

guinine must be applied in a large number of cases with an adeguate
group of control patients and over a considerable period of time

"

before any definite jJjudgment can bhe reached in regard to its ef-
ficacy. Insofar as my own personal experience is concerned with

the use of guinine on my service at the MNeurological Institube

5 and in private practice, I Can missions have cceurred
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more freguently after

ne institubion of quinine therspy and

ot

improvement has been better susbained and more sabtisfactory
than with any other form of therapy which I have followed.”

Brickner's (12) last article of 1935 zives his results
after the use of quinine hydrochloride over a b-year period.
There were 49 vatients in this series with a total of 308 symp~ -
tomse The majority (about 73 ner cent) of the sympboms of two

years' durablon or less have improved. There was improvement

in aboub 44 vwer cent of the sympbtoms of lomger standing. 35

have regressed during treatment. Unly 17 new symptoms

=

have appeared in the whole group, and of these only 9 were per-
manent. In his conclusions he writes, "The stotement seems jus-
tified that gquinine is really benefiecial in the itreatment of
multiplie sclerosis. Vhen improvemsnt cannot be obbalned, it is
worth while to try to arrest the process. bTh@ best responses

have occurred in patients the total length of whose illness has
been short, in patients who sre in their initial attack, in those
in whom the progress of the disecase has not been rapid and in
those whose symptoms are not far advenced when treatment is begun.'

In 1934 Weinberz (65) also used guinine hydrochloride inm

conjunction with 1rura—g91n al injections of lecithin and the ad-

ministration of cod liver 01l on a series of twelve cases of mul~
tiple sclerosis. 1In ten of these carefully studied before and
after treatment, nine showed greater or lesser improvement and
emong these were several severe cases. The theoretical grounds

for the success of the treatment from the author's standpoin

I
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are that the lecithin neutralizes the lipolytic substance present
in the spinal fluid. He believes the results are sulficiently
good to Justify further use ol This method.

In 1928 Kubie (36) used 'forced drainage' of the cerebro-

spinal fluid in a wide variety of

y
£

i

infections of the nervous sys-

tem in man, and found that the different types of cells are unot

+

homogensously distribubed throughout all fractions of the cerebro-

spinal fluid; in a significant nuwber of cases the last fractions

that appear on lumbar puncbure combain a much higher percentage

=

=

“irst. He also

which drains out

Q.

than the flul

showed that the administration of hypotonie {luids orslly, sub-

't

)

utaneously or intravenocusly during lumbar puncture cavses an

abundant additional flow of cerebrospinal fluid without subjective

m"‘

distress, respiratory difficulties or evid iiffuse swelling

£ the brain tissuese.

the treatment of pablents with infectious diseases of the central

Freemont-Smith, Putnam and Cobb (23) also used spinal
drainage with forced fluids. They attempted dilution of the

cerebrospinal fluid by making the blood hypotonic and by spinal
drainage. Hypoboniciby was obtained by ingestion of large guan-

ities of water (500-1000 cc. per hour) after the subcutaneous

ot

dministration of posterior lobe pituitary extract (0.5 cc. vaso-

7
i

W
jn

- Py - . : . . At LT N .
pressin or 1.0 ce. of solution of pitultary) which vrevents diur-

Wy
L]

esis for three Lo six hourse. These authors used this procedure
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in eleven cases of multiple sc?erosws. In all imstances both
the blood and spimal fluid were rendered hypotonic, the neces-

v, £l

sary regulsite to the theoretical soundness of their method,.

is as & satisfacbory method of treatment

state "we know of nothing which is wore effective in this disease”

"In the work which we have been doing in

They also go on to say,
the past three vears, we have besn able to show that in the thera-

peutie fever of typhold vaccine and of malaria there is a situation

- closely analogous to that which we gelt when we give a solubion of

pituitary. That is, water which is drunmk is not put oub, and we

i .

are able to show that it is not just a question of sweating bto
compensate for it, but that there is an actual and marked reten-
tion of water in the body. The urine output is alwost nil, in

.

of the 1Mr¢ﬂ inteke of water. The dlurﬂ"*s is delayed

several hours, and a prompt and marked dilution of the blood oc=-

erebrospinal fluid,.
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curs which is

A line of treatment has been established in keepiung with
: o i o T { o~ 3 . .
the theory of etiology of Putnam (48, 50, 51), i.e. some type of

vascular disturbance. Wetherell (

o,

6) used a cervicodorsal sympa-

thectomy in 1934 which comslsted of removing the inferior cerviecal

23p

and the first thoracic ganglion by the posterior approach. The

transverse vrocesses of the first thoraclc vertebrs and sboubt one

e

neh of the first rib were removed. The

ot

anglia are picked up,

q

and the cords above and below are sectioned, as are all the rami,
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Ve and the struectures thus sectioned were removed. He proposes
this operation as a measurs of relief in cases of multiple scler-

z £3
H

and abterplts to ralbtionalize the procedure on & basis of bet~

o]

o8l
terment of cerebral eirculatiom, which may relieve irritabion and

allow a wmore normal blood supply and more mormal conduction of -

g

nerve impulses. In this paper he revoris one case of eight vears!'

duration with marked symptowms and disability (bedridden for several

2

months). A right sided cervicodorsal sympathectomy was done with

. oo i

marked improvement in speech and eyesight, and muscular power ine-
creased. Twenty-one days later the left side was operated and the
paﬁient.was dismissed sixteen dayvs later in a much improved condi-
tion-~better eyesight, no constipation, ability to feed himself,
able to write legibally, walk several humdréd feet with 1little
S help, etc., none of which he had been able to do for years.

Later, in 1935, Wetherell (67) published an article pre-

senting six cases in which there was improvement in various symp-

1o,

that had been present before operation. He states, "The

spinal drainage and of fever therapy, whether it

[

3

effected by vaccine or by some obther means, is evanescent in ne-

th cervicodorsal sympathectomy one causes vasodilabtation

which is permanent. There I shall leave the zauntlet."

-

Y o R ” . 5 »
Rovle (52) of Australias also used cervicodorsal sympathec-

tomy in 1933 on four patients suffering from advanced disseminated

4 3

sclerosis. He says thal the results of treatment by altering the

cerebral circulation are striking, progressive and lasting. "ig

(=

is nearly 18 months since the first patlent was subjected to opera-
PN . ~
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tione. It is well known that disseminated selsrosis is charac-
terized by remissions, but is hardly likely thalt remissions

should immedistely follow operation in four consecutive cases

without having some relationship to the measures adopted.” He

also says that the earlier the patient is subjected Lo operation

(Y

the greater the hope o

Mention should be made of

-

has been done along this line of treatment. Goodall end Slater

S

g . 4 R s .
(25}, in 19231, recorded five consecutive cases of disseminated

*

sleerosis of varying durstion and severety, treated with whole
liver, and in which the authors claim remarkable improvement.
Two of these patients, previcusly totally unfit have reburned
to works; one man unable to steand is able to walk now; and one
voung woman who had given up games for two years can now piay

hockey. They sug

et

gest from their therapeutic results that this
disease may form an addition So the 1list of deficiency diseases.

Although it is not determined whether rultiple sclerosis

in the nervous system, fever therapy has received the zreatest

attention, and it is being investigated more widely than any

]

other proposed form of treabment, The history and advancement

~

of this tvpe of treatment but space does not
N 2

permit of a review here. Induction of fever by giving the patient
malaria has been gulte extensively tried, but discarded now for

rmore effective methods. (Brain (5) reviews the work of Dreyfus

and Hanou who claimed improvement in eleven out of twelve cases,
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and Grosz who clalmed improvement in twenty-nine out of foriy-
two eases.)
Later Grosz (29) has obtained bemefit from the subcutan-

eocus injections of vaccines which produced no general reachtion.

f_.Jo

He treated twenty-six cases with polyvalent staphylococcal vaces
cines and twenbty cases with typbold vaccine. Zighteen of the
atter also had neo-arsphenamine. He concluded here that btyphoid
vaccine with neo-arsphenamine gives the best results, there being
marked improvement in 30 per cent éf cases. ie comsiders this
betiter than malerisl treatment.

The idea of typhoid vaccine in the treatment of dissem
ated sclerosis was originated in Vienna, where it was thought

b

the diseases was the result of

~hy
b

ome inmbestinal infection. Vacw

m

cines of various intestinal bacilli were tried and the wost

. - y 3 4 . p - » < y . f
svitable was found ‘o be typholid., HkeaeBride and Carmichael {(39)

[

in 1924, used eight to twelve injections intravenously at inter-

vals of one, two, or three days. They usually obtained a rise

[

I}

n bemperature to 100

)

« Within a few hours which reburned to

e
s}

normal within twelve hours., They also used it in conjunction

.

with silver salvarsan which thsy believed brought about 'fairly
27 L™ CH

good remissions's. They wrote, "As a result of our observations

we are of the opinion that thi st offers more
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satisfactory results than any other recognized method. The usual
massage, passive movements, end remedisl exercises are combined
with this form of treatment.

% oy a {
n the same year, (192 } Schackerl (54) reported an ex-

x"“

tensive study in the treatment of multiple sclerosis by the com-

vyphold vaccine injec=-

o

i

bined use of calecium, neo-arspheramin, and




tions. He used caleiwms chloride because of its anti-spaswodic

L3

effect in hvperbtonic musculsy conditions. Although he used the

o & (-l

txl

typhoid vaccine for the development of a febrile reaction he did
not believe high fever reactions were essential, but thal sub-
febrile or low fever reactions were preferable. He concluded
that prowpt remission can be produced by the theraspy in suitable
cases with abt times astonishing results. He finds that the cran-

: 3

al nerve palsies and cerebellar symptoms guickly disappear, but

pde

4

he spastic findings are wmore difficult to improve. He believes

o

N

that duration of illpess and age influence the results of the

treatment unfavorably and that young cerebellar cases appeared
to be of the more favorable prognostic type, (%t a?e% from Young
and Bennett (70}).

In 1929 Young and Bennett (70) published their method
and result of treatment with typhold vaccine. They began treat-
ment with the use of subcutameous 1nqecr;on of typhoid vacecine
(ty,ﬂcbac*erln) for two doses, giving 250 and 500 million bacteria

in the first and second doses respectively, two days apart. On
the fourth day twenby-five million bacteria are glven inbraven-

ously and on each succeeding fourth day intravenous injecitlous

rength to ralise the temperature to

}.i
[¢]
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are given of suffj
101° or 102° F., Irom eight to sixbteen injections are given ac-
to the condition of the patient. They defer drug treat-

ment until some time after Tthe cessation of the protein shocks.,

.

In addition they kept their patients in bed during the btreatment

end removed what foeci of infecbion were vresent. They say, "This

el

latter step does not interfere with the vaccine therapy and mey
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be of benefit to the general health of the patient.

iH

In reporting the results of +treabtment, these authors
divided the cases into three groups, remission, partial remis-
sion and no improvement. By remlission they meant marked im-

Ead

provement with resumption of work or of social activity. There

mey be residual organic signs such as increased spasticity or a

[.1 -

slight paresthesia, but the patient subjectively feels well and

strongs. Under partial remission is inecluded a gain in subjective

sense of well-being with a definite and persistent improvement

in the objective sigms such as nystagmus, abaxls or paralysis.

No improvement means no change or progressive inerease of the

symptoms. Of the four acute cases in their series of twenty,

one showed & complete remission, one showed no improvement, and

two partial remission. Of the eight remitting cases, five zhowed

proumpt remission and three partial remissiom. Of the sight chron-

ie progressive cases, seven showed no improvement and one remission,
Schroeder (56) in 1929 reports the use of Sulfosin (sul-

phurated oil) in disseminated sclerosis. In the human organism

15 form sets up a febrile con-

the administration of sulphur in
dition of short duration. e felt that this treabtment was prefler-

able to infection treatment because it offered the same therepeutic
effect without the dangers end drawbacks of infection treatment.
His use of sulfosin in three unguestioned éases of disseminated

sclerosis showed no recognizable therapeutic effect, but he quotes
Gerog Stiefler who had treated twelve cases with sulflosin with

g . «

encouraging results. eselt has served me well in several cases

woich did not respond emough to typhold vacecine. Sulfosin is

also preferable to treatment with typhold vaccine when the pabtient

is markedly debilitated or suffers from circulebory disturbances.'”




As we heve alresdy seen De cola (44) was unsuccessiul

e
i

Pic treatment with arsenicals, etec. IHe writes further

ity

He also attempted the use of forced drainage. He writes, Forced

rainage of the spinal fluid has been found of value in the relief
of symptoms as amblyopisa, Babinski and clonus. I have tried this

on two or three cases, bub the reaction was so great thet severe

headache, nausea, vomiting, loss of weight, and even sympboms of

T

collapse followed, that I immediately discontinued it." He also
tried specific probtein therapy and liver therapy with no results.
He does find, however, that the use of sodium amybel, hyoscin
hydrobromide, veronal, and luminal are of value in cases with
tremor. HBydrotherapy and massage of the affected limbs with heatb,

offer some relief from sensory distuvrbances. "And
N

>

limination are imperative. Hewovel of questionable

=
jut’
D

nutrition

onsils, ebtce., is always ad-

¢t

eath,

o

foel of infection, such as
visable."

Newer methods of inducing hyperpyrexis are being used
which include the use of wlira~-violet rays, deep x-ray therapy,
diathermy, radiothermy, and lastly air conditioned chawbers. Im
1934 Neymann and Osborne (43) published their results of twre nty=-

five cases of multiple sclerosis which had been treated by hyper-

blankeb.

1..5-

pyrexia produced by diathermy, radlothermy and the electr

L

After diegnosis was made and established by the Staff of the Neuro-

logieal Department of Cook

a series of artifical fever treatments varying from six to fifty-

gl

5 o

. one in number, accordinz to the reguirements of each individual
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ceses <The dlathermic technigue was used in $5 per cent of the

cases. They write, "4t present radiothermy is an expensive and

cumbersore methed which is inferior to diathermy for producing

terperatures. The electric blarket is

for patients suffering from multiple sclerosis, because a thera-
peutically active fever cannot be produced fast enough. Ve be-

lieve that erature curve with a quick rise to 103.5° I's,

and o high platesu ranging between 105° and 105.5° Fa., is the

4

optimunm from the therapeutic standpoint. ...7he temperature is

L

maintained at the lewvel of 1058Y Fe for from eight to ten hours,.

i
q
=

=3

The treatments are given biweekly. o other form of therapy was
employed in this seriess.

As a result of this tregt of the cases

were much improved and an additional 40 per cent were lmproved
uring the time interval in which these
cases were observed after treabment, all remainsd statlonary,

the interval varying from a few wesks to sighteen wonths. Une

case rebturned to the hosplital with an exacerbation

and two patlents died, one as the result of treatment.
These authors believe that it is impossible to evaluate

this treatment before many yeers have elapsed, but they do feel

o
B
pul
c+
w

they can preduce snd

atd
o

-

of these modalities, and

amount of risk to the »nw

lnow that i hyperpyrexis per se is Lo prove of benefit in "mul-
. . ¥ . ..
tiple sclerosis”, these r%v sicotherapeutlic procedures are abt presen

iy

the most prachtical thut cen be employed. They allow an accurate

i
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dosis of the amount of fever, sund have none of the disadvantages

o

al
"

1

of inmtroducing chemicals or infections into the body. They are

o9

-

thermy is of very practical value in producd

1y

they say that such symptoms as spastic perapleg

tremors, abaxia, and vesical disturbances have shown remarkable
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scanning speech, nystagmus, and optic atrophy were not markedly

benefited by distherry. They write, "We have been impressed with
the asdaptability of diathermy as the only present logleal form of
treatment at our disposal.”

One of the latest ised for producing fever is the

- ~ . . it - -
air-conditioned fever ch m) which is now

in the experimental stage and not on the market, It was concelved
and perfected at the Liemi Valley Hospital and at the Hesearch

Laboratvories of the Frigidalre Uivision of the General Motors

Corporation by Dr. Walter Simpson, Mr. Charles ¥. Xettering

¥r. Bawin C, Sittler. A complebe description of the cabinebs
is given by Desjardins, Stuhler, and Fopp (22) of the Yayo Clinic

%

mesoba which mey be found in the Journal of the

Agsociation for Febraury 29, 1936. OSuch a des-

cription would be too lengthy and superfluous for this report, but

it is felt by those using these cabimebts that it is a very ssatia-

e

factory method of raising the tempersture to the reguired level

and holding

i

¥

it there with practically no varistions as long as

g
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I have
of the eifecths

varticular dise

Q=

been unable To find any report in the literature

obtained with the Hettering Hyp

ase, probably becasuse the time

)

since they were {irst used end most of the ope

they do not have sufficlient date, either in number o

y of time treated, to warrant a report.

has beesn so short

e £ . e

rators fesl thet
£ -

I patlents

However, I have

had the opporbtunity to sese three of these cabinets in use at the

by

Lutherah Hospital of Omaha, Nebraska, snd have had sasccess to the

caese records o

£ the patients with dissenin

S .

ated sclerosis that are

under breatment. To datse they have had a total of twenby-two such

ments in each

only about 18

tinue over a [

data on which

and in the remissive types of the disease. AP

the chronic progressive stage -

but often & n

the object is to give them one

105° F.
series. The apparsbtus here has
months, but it is the object of
ive-year pericd before they wilil

to meke a reporte

are two case veports from the present series o

4o

Se

G

«; age 27, entered

Incomplete CGﬂUFOl of left arm
Double visiona.
Mihen bladder

sway-~-it will

“Fhotlnw sensations in windpipe
esp601allg liguids.

do

Ehen urder emotional stress and
nuscles will pull to the righte
"i ficulty iﬂ speech of

However, they feel, at present,

thelr results are less promising

is nocted.

hundred hours of fever

n three series of tregtments, six treat-

th

been in use for
the Staff to con-

e

have sufficient

that the results are somewha®t promising particularly in the acute

ter it has reached

£ patients:

§=80-34 complaining:
and left lege.

esn't urinate right

while eaulp" —

14 months.
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First noticed about 14 ﬂonbns ago wnile walking down
f corn. He found he "couldn't keep his belance”

ot

be%wepﬂ rows of
would swazger from one side to snother. He seemed to be octhered
with tlls staggering when his srms were loaded. Later on stag-
gering was evident without arms beim loaded.

Patient saw three doctors and started to work again when
his complaints returned, the 1peo*niete contrel of left arm and
left leg being most markeds. Hisbory of seeing double at times,

Heurological: '

Cranmial nerves: Faclel muscles show greater tone on left
side with pulling to the right.

Upper extremities: Definite lessed mobtor effect on left
side. Adiodokokinesis - early fabtigue of left srm. Foint-passing
positive bilaterally. Keflexes exaggerated.

Trunk: Dermographia transient. Abdeowminal reflexes equal.
Cremasteric reflex diminished on left.

Lower Exbremities: Definite mobor weskness on left side.
Ho tremor. Tons good. Left foot held in positiocn of partial
Ts equinus varus, large btoe aor31—\1ﬂxeﬁ Babiniski posiﬁive
laterally, more marked on lefts TPositive Oppenheim's on leflt.
zht positive Thoumberg.

Sphineters: Hormal,
Diggnosis: Chronic progressive multiple sclerosise.

-
.
bi
l

(e8]
}_J.

t

Trestment: Two eatments with inducltotherm--temperature
W

.L.
4
to 106° ¥, lischarged 9-5-34.

[y

Series 1, 11-8-34 to 1-17-38. Six treatments with 29
hours sbove 105° F, Gained € 3/4 pounds.

Patient still shows a staggering galt but it has deflinitely
improved onver 3 months ago. Reflezes are hypersctive and there
is atexia in both left extremibties. Left Babinskl and ankle clonus
persist. FPatlent can now drive a car, mllﬂ cows, end his general
health has improved. Moderate left foot drop persists.

24

Series 11, 6=12-35 to 8-21-35. ©Six treatments with 3
hours above 104° (1° less than Series I). Lost 2% pounds.

Patient showed active reflexes with positive Babinski and
snkle clonus bilaterally. Gaitb st&ggezi ngs wbrength good. Ko
nysbagmuse. FPatlent is about the same to slightly improved.

Series ITI, 12-17~-35 to present. Four treatments with'4
hours sbove 105 and 16 hours sbove 104° ¥, Lost 10 pounds.

Then patient started this seriss he felt somewhat strong 58T,

but his gait has remained unchanged. He has moderate dysphasia
particularly when excited. 0'”8?3“88 condition is unchanged.
Comment: There is definite subjective improvement, but

ne objective improvemente

Case 1l. Tabient C.E,, age 37, entered 4-22-35 complainin

U‘)

1s Sudden numbness in the left small finger.
Ze Liffleltg in walkinge

3. Tendency to leawn to the leit while walking.
4., Severe left sided and occipital headaches.
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Pive yeers ago last December, the patient lost her eye-
sight durimg the course of one weeks ©She was in a hosp it 1 for
one week receliving sweat baths after which her eyes;bnt returned.
She then noticied color blindness., Two years 1&ter a friend
called her atitention to her eyes saying she was "cross-eved”.
One year sgo, the patient, after trying to get out of " hed, sudden
1y became very dizzy. 4 week laber she noticed diplopia and then
the riﬁﬂt ide of bher face became paralyzed. This paralysis lasted
for three wesks and Then started to receds. Her galt became very
diffi evlm and she had to have help walkiﬂg.

Iwe weeks ago she began to have dizzy spells, inebility to
turn over on the right side, difficulty im.walkiﬁg and noticed a
staggzering gailt and leaning towsrd the left. She zlso noticed &
parest h881a from the pelvis to both shoulders. ©She has noticed
a roaring sensation in the rirht ear. Inability to perceive sensa~
tion in both legs and inabllity to walk.

Diagrosis: Chronic agvarced miltiple sclerosis,.

TNeurological: Horigomtal nystagmus, vemporal pallor, posi-
tive bilateral Hoffman and ‘Babinski, right facial weskness, adiodo-
kokinesis, all reflexes excert abdomir aTS are active. Abdominals
sbsent. Touch diminshed on right side.

[
’
)

;-».

3

"W,

PN
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Treatment:
Series I, 4-23-35 to  5-31-35. Six brestments with 5

‘hours ebove 103°, but with none. above 104° F.

Series

10-3-35 to 11=-7-35. ©Six treastments with 27
hours above 10 ‘

1f
AO ™

RN 4

The patient feels that she has geined in strength, and is
gaining steadily in weight. ©5She is able to take a few sbteps with-
out support. Eye symptoms arc less marked. Nystagmus can still
be elicited. The patient has a very severe and persistent vertigo,
particularly noted when she first gebs up.

Comment: Improvement both subgectively and objectively.
£

She has not started her third series of trsabtments as yet.

The mmltiplication of remedies is elogquent of their ine
efficacy. The organic compounds of arsenic have been the most
popular therapeutic agents, but there is no gensral agreement as
to their value. This fact, in coumtrast with theistatus cf these
drugs in the therapy of neurosyphilis, suggests that they probably

ngve no specific actblon upon Tthe cause of disseminsted sclerosis.

he various forms of pyrexial treatment appear to be the mosth
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effective thergpeubtic measures at present available, but they

carnot be e"Eeeted to do more than retard the vnrogress of the

&

-$e

disease., They can accomplish nothing in the advanced cases, and

-

would seem to be indicated especially in early “ut spparently

Fn

repldly progressive cases. The cure of disseminabted selerosi

2}

gwaits an increase in our Enowledge of the causal organism, or

the nature of immunity, and of the factors upon which depend the
remarkable varisations in the course of Tthe disease.

Dres Charles He Dolloff (see De Nicola (éé)) sﬁms the disease

up in en interesting way in the following two sentences: "I do

not find that there is any treatment yet which offers any resl

+y

ho or this disease. It is an interesting disease because the

L)

S

pathology is so definite, the eticlogy sc obscure, the sympioms

o
I
o

N

sc vegue, end treatment so hopeless,”
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