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INTRO DUCT ION 

It has been over one hundred years sinoe 

multiple sclerosis was first described as a separate 

disease entity. One would think that in that 

length of time all t he details of the disease from 

the etiology to the treatment would have been 

worked out. However, this is one disease that 

has withstood all investigation by thousands of 

investigators who have tried to determine and 

prove its true etiology. Hecau.se t he etiology . 
has not been as certained the correct t ype of treat

ment can only -be found by trial and error. 

"ultiple sclerosis is noted for its remiss

ibility and this further hinders finding aa eff ect

ive treatment. However, there is one form of 

treatment now ·being used which offers some promise 

if used in early cases. It is the purpose of this 

paper to give a review of some of the literature 

written on the disease, but giving special attention 

to the early symptomatology so that a early diagnosis 

can be made. 



HISTORY 

Multiple sclerosis was first described by Sir 

Robert Carswell, a medical student in London. He 

followed his masters around the hospital, requested 

and received permission to draw in color, patholog

ical tissues which were exhibited to students. Among 

these sketches there appeared in 1837 one of the 

spinal cord with pons and medulla showing superficial 

colored plaques seemingly indiscriminately placed 

throughout the parts. 'l'hia condition he described 

as "A peculiar diseased state of the cord and pons 

varolli accompanied by atrophy of the discolored 

portions, all of them occupying the medullary sub

stance which was hard, semitransparent and atrophied. 

It begins on the surface of the white and extends 

into the gray substance." 

Almost contemporaneously Oruveilhier described 

a similar condition pathologically as well as clinic

ally. Because this is probably the first descrip

tion appea:ring in the literature it may ·be interest

ing to quote Cruveilhier verbatim. The patient was 

a fifty-four year old woman, who had ·been at Salpe't

riere for at least ten years, and who had had the 

disease many years previous to her admission. 
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"There seems to be a very incomplete controlling 

power of the will over the muscles which seem to obey 

imperiously some involuntary cause: and this conflict 

between the will and some involuntary cause produces 

incoordinating movements similar to those seen in 

chorea. If the patient is carried from bed to bed, 

the most violent reactions take place in the legs, 

and the attendants must exercise care not to be 

struck by them. 1he contractions take place when 

the patient is asked to move the limbs vo lunta.rily. 

The only thing she can use moderately well is snuff 

tobacco. 'l'o do this she makes a sudden violent 

effort with the hand in which she holds the snuff, 

at the same time moving her head. toward it; by the 

sudden combined movements of head and hand the 

snuff reaches the nostrils." He described the toes 

as being "strongly flexed". A further statement of 

interest, because it has been supposed that only 

more recent authors have stressed this point, is 

that sensibility be found in places diminished and 

delayed. 

In 1849 J'rerichs diagnosed clinically a few 

cases as examples of spinal sclerosis, although, 

much adverse comment was made on these diagnoses, 
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yet in 1856 one of his pupils, valentiner, was 

enabled to publish their subsequent history with 

autopsy reports and pathological findings. 'J!his 

established with certainty the brilliant correct

ness of the diagnosis. the pathology as describ

ed by l!'rerichs as "an abnormal firmness of leath

ery consistency in irregular circumscribed parts 

of the white, rarely involving the gray matter of 

the cord, with a poverty of the blood vessels. 

The patches are almost normal in color or milky 

white, dull and occaa ionally grayish red. 'l'here 

is loas of nerve elements." Frerichs stated that 

clinically the following characteristics of the 

disease had been observed: (1) The condition is 

produced gradually with exacerbations and remiss

ions: (2) one side of the body is first affected, 

then the other; (3) paresis of the lower extrem

ities appears early and reaches a high degree: 

(4) the disturbance of motility outweighs that of 

sensibility; (5) the chief aeat of the disease is 

in the medulla with disturbances of the ninth, 

tenth, and eleventh cranial nerves; (6) there are 

frequent psychic episodes; (7) sclerosis of the 

nervous system is more frequent in the young; (8) 
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the genera l nutrition, for a long period remains 

undisturbed. 

In the same year, 1856, Carl Rokitansky publish

ed in his "Pathological Anatomy" a description of the 

connective tissues new growth in the central nervous 

system, especially at the convexity of the brain 

through the pons and particularly in the medulla and 

thence through the cord. "Connective tissue prolif

erations are found in t he cord in the so-called 

slowly producing paraplegias in normal gray matter. 

At times the contraction produced thereby is so 

great that the cord seems a series of knotted 

strands." He then states, "At times the condition 

is continuous with the spinal nerves and is then 

known as ta bes do rsalis." 

In 1863, Hindfleisch went somewhat further in 

the pathological description: he recognized the 

changes that took place in the blood-vessels and 

nerve elements as being produced by either a con

stantly recurring or else a long stand.ing inflamma

tory condition combined with hyperemia. Re also 
• recognized the perivascular cell infiltration with 

the thickened vessel walls and t he fatty changes 

in the neuroglia cells. 
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In 1868, Jean Marie Uharcot (see Roeber (22 )) 

published a clear concise review of the literature, 

also a description of a case of a servant girl in 

his own hous ehold suffering from multiple sclerosis. 

Her symptoms of nystagmus, scanning speech, and 

intention tremor are familiar as Uharcot'a triad to 

every medica l student. Re definitely fixed the name 

of the disease "Sclerose en plaques dissemine'e" or 

disseminated sclerosis or multiple sclerosis. 

.l!'ollowing Oharcot, many observers now began to 

add to our general knowledge of the disease, ·but 

always within the framework outlined by the great 

.lfrenchman. 

In 1889, Uthof (48) published a comprehensive 

monograph going into the details of the eye symptoms. 

Since that time the advance has l argely been on the 

clinical side in t ne addition of minutiae and the 

nicer points in diagnosis • 



DISTRIBUTION AND INCIDENCE 

GEOGRAPHIC DI~TRIBUTION 

Probably the most complete survey ever completed 

concerning the incidence of multiple sclerosis in the 

United States was conducted by Davenport (16) based 

on men drafted for service . in the u. S. Army of 1918. 

'l'he map at the end of this section shows ·by states 

the vary ing density according to the rate of the 

disease. ihe maximum :rate found was in the states 

of Michigan and Minnesota, each having 180 per 

1,000,000. 1he:re were large camps in this area 

but tnere were also several camps in other states 

none of wnicn nad such a high incidence. however, 

it must ·be :remembered that these men drafted for 

service were of an age at which tne incidence of 

multiple scle:ro'sis is maximum, and the a ·bove rates 

must be considered higher than those for the gen

eral population, which includes children and the 

aged. Taking this into consideration, Davenport 

thinks the proportion of tne whole u. s. popula

tion affected is not likely to be more than 50 per 

1,000,000, a rate less than one-third or 160 per 

1,000,000 the approximate incidence :reached ·by 

Bromwell (12); of that in .tmgland and wales. 



~ 
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In other countries muLtipLe sclerosis is found 

to be quite common especiaLly in .iSU.ropean count£1es, 

with the exception of Italy and Rumania . A survey 

taken in Northern Switzerland by Bins and Reese (3) 

has shown that 360 per 1,000,000 of the population 

are affected. In the town of Basel the mo1·bidity 

rate is ?40 per 1,000,000. Monrad-Krohn states 

that multiple scleroe is is very common in Norway. 

Putnam (42) states, "It is common in .tsaltio countries, 

Scotland, North Atlantic seaboard, and the Great 

Lakes region. Hare in Mediterranean countries and 

our own South, almost unknown in China, Turkey, 

India, and Japan." 

VARIATION~ IN RACIAl SUSC EPTIBILITY 

Because the United States is composed of such 

a heterogeneous population, comprising many races, 

it offers exceptional opportunities for studying 

variations in racial susceptibility to the disease. 

Dayenport, in his survey found the highest incidence 

of the disease among the ~•inns and the ~candinavians, 

with rates of 290 and 160 pe r l , C00,000 men examined. 

No other s eot ion showed a higher rate than 100 per 

1,000, 000, and he thought tbe high ratios in the 

]
1inn and i:)Candinav ian sect ions "are probably s ignif-

~ 
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icant. n 

Bailey ( see Hoe-ber ( 22)) has investigated the 

incidence of the disease among cases of organic 

nervous dis eas e and in jury in different races of 

dra f ted men. Whereas, for t he whole group , cases of 

multiple sclerosis constituted. seven and one-half 

percent of the cases of organic disease, the propor

tion was a bove t he a verage in certain races, being 

highes t in t he bcandinavians--twelve and one-half 

perc ent, and t he ~rench--ten percent. The Slavs, 

Germans, Engl ish, and Iris h also showed a higher 

incidence of t he disease than others. 

Several American observers have pointed out 

the incidence of multiple sclerosis is highex in 

the f oreign-born than in the native populat i on. 

Bailey found the proportion of foreign-born men, 

in the whole group of drafted men with organic 

nervous disease, was nine percent, while in the 

group with multiple sclerosis it was near ly thir

teen percent. Davenport (16) analy zed the racial 

incidence of the disease among seventy foreign

born patients in New York, and found that it is 

low a mong the nussians a nd Italians. The English 

and Germans have twice as many cases as expected, 



-9-

while the ~wedes have a rate two and one-half times, 

and the lforwegians three and one-half times the ex

pectation. 

Although most autho ri t 1es believe that the Negros 

are less subject to the disease than Whites, Kolb (26) 

at Johns Hopkins' Hospital went over the histories 

of all patients with the disease who were seen in the 

dispensary from Jan. l, 1929 to Dec. 31, 1939. It 

was decided to consider as definite cases of multiple 

sclerosis only those in which a predominate number 

of the following criteria was satisfied: Onset of 

symptoms between the ages of 15 and 56 years, a 

history of remissions and exacerbations of the dis

ease, subjective or objective sensory disturbances, 

objective evidence of disease of the pyramidal tract 

or cerebellum, nystagmus, slurred speech, loss of 

abdominal reflexes, retrobulbar neuritis, presence 

of central scotomas, pallor of the optic discs, and 

changes in the cerebrospinal fluid. Of the two 

hundred forty-one cases collected during this per

iod, forty-two were rejected and one hundred and 

ninty-nine were retained as definite instances of 

multiple sclerosis •. l!'rom this group of cases Kolb 

states, ''The disease is as frequent among the Negro 



-10-

as among either the native or the foreign-born pop

ulation. The rate for the disease over an eleven 

year period is 170 per 1,000,000 of the general 

population and 168 per 1,000,000 of the Negro 

population. 

HEREDITARY, FAMILIAL, !,!ill ~ INCIDE!1CE 

Davenport (16) states it seems most probable that 

such geographical, ethnological, and familial d.istri

·but ion as multiple sclerosis shows depends in part 

upon one or more hereditary factors. He sites a most 

famous case that was first described by Pelizaeus 

(1885) and continued twenty-tour years later by 

Merzbacker. In this case the parents were not affect

ed but of their eight children ( fou:r boys and four 

girls) one of the boys was affected; of thirty-eight 

grandchildren (twenty-one boys and seventeen girls) 

four boys were affected; and of twenty-three great

grandchildren (thirteen boys and ten girls) five 

boys and two girls were affected. In this series 

running through four generations there were ten 

boys and two girls affected. 

Weohslers' series of cases collected from the 

literature contained eight hundred seventy-four males 

to six hundred thirty-one females, or in proportion 
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of approximately three to two. Outher authors sub

stantiate this proportion with the exception of Bing 

and Reese (3) whose survey in Northern Switzerland 

yielded one hundred seventeen males to one hundred 

sixty-four females. This last aeries may ·be due to 

local environmental conditions, investigation of 

which might provide a clue to the etiology of the 

disea~e • .Davenport (16) in closing states, "What

ever may eventually be proven to ·be the endogenous 

cause of multiple sclerosis, the factor of heredity 

cannot be left out of account." 

fil .Q!'. 0 NSR? 

Multiple sclerosis occurs in all ages, from 

early childhood to very old age. It has been describ

ed in about one hundred oases in children. The lit

erature mentioned is made up of as young as one and 

one-half, three, and four years old. The youngest 

recorded ·by wechsler was ten years, with the onset 

of the illness at seven. Ulkon (38) gives a case 

history of a patient twelve years old who was diag

nosed as multiple sclerosis. ~he bad had the symp

toms then for six years. Jelliffe (25) speaks of a 

patient of eighty-one years, but in all other records 

no mention is made of patients above sixty-five. 

'l'he disease is most common between the ages of twen-
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ty and forty, about seventy to seventy-five percent 

of all cases. vlecha le:r in one hundred ninty-four 

cases has thixty-four percent between twenty-one 

and thirty years of age and thixty-seven percent 

between thirty-one and forty years of age. 



Map of the United 

States showing by states 

the varying density rate 

of multiple sclerosis 
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SYMPTOMATOLOGY 

It is very difficult to descri ·be the symptoms 

of multiple sclerosis for there are few disease which 

raise such difficulties of diagnosis. ~he "classical" 

clinical picture with which Uharcot familiarized us, 

though highly distinctive, is now recognized as 

occuring in only ten to twelve percent of cases. In 

the remainder the manifestations of the disease as

sume the most varied forms. brain (7) states the 

''onset may be acute, subacute, or chronic, its course 

remittent or steadily progressive." However most 

authorities divide the disease into the acute ful

minating or t he more usual .chronic t ype. '1'he acute 

fulminating begins with the symptoms of headache, 

vertigo, genera l ized pain, fever, and gastrointest

ional disturbances and within a f ew days character

istic signs of the disease deve~op. The chronic 

slowly progressing for m is unassociated with any 

marked bodily reaction. (18) 

The course of symptoms is oft en characteristic. 

They so metime come on within a few minutes, or over

night. A patient ma.Y watch a scotoma develop, or be 

thrown down by a hemiplegia. Often the onset is sub

acute, gradually increasing overdays, sometimes with 

, .... 
·-~,f 
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fever and leu.kocytosis. Even when symptoms come on 

insidiously, the patient is a ble to remec:i·ber a light 

variations in progression. Once at their height, 

symptoms tend to i mprove or disappear. If relapses 

occur, they more often consist of an exacerbation 

of existing symptoms, rather than the appearance 

of new ones though both may concur. (42) 

A a ingle isolated "signal symptom", such as 

numbnes s of one extremity, diplopia, or central 

scotoma, may a ppear and disappear long before the 

disease as a whole oecomes recognized. 

As the symptoms of multiple sclerosis are so 

protean in their manifestations, it is thought 

advisable to present them fro m the view point of 

various systems. 

CRAN !AL NERVES 

Disturbances of the olfactory nerves are rare. 

Hallucinatione of smell have been described. 

Ocular manifestations may be divided into seven 

different s ymptoms according to Larkin (29). These 

are seen in forty percent of all cases: (1) Retro

bulbar neuritis--first and may be the only sy mptom 

for a long time; (2) diplopia; (3) eystagmus; (4) 

abnormal pupillary reactions: (5) nerve head alters-
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tions; (6) alterations in visual fields; and (7) pap

illitis and papilloedema. 

According to Drake (18) the most common ocular 

disturbance is nystagmus. 'l'his occurs in a·bout 

sixty to seventy percent of his cases and is usually 

of the horizontal type when it is induced, but when 

spontaneous it commonly occurs in all directions. 

The movements are fairly coarse, rhythmical, and 

:rap id. 

.tailing vision ma~ come on gradually or it may 

be acute and present transitory attacks of amblyopia. 

In the most acute cases the s _y aiptoClS are those of 

an acute ret:robulbar neuritis whether the process 

comes on insidiously or acutely there is finally an 

atro phy of t t e f ibers of the macular bundle, recog

nizable as a temporal pallor of the disc. (7) 

The defective fields in multiple sclerosis are 

of three t ypes: (1) Peripheral contraction; (2) cen

tral or paracentral scotoma; and (3) a combination 

of ooth peripheral and central defects. ~he most 

characteristic defects in the fields are the central 

and paracentral scotoma. (50) 

Ghanges in the pupils, while not characteristic 

of this disease, may _occur. Pupillary inequalities 
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are not infrequent. Miosis occurs in the later 

stages. 'l 1here has oeen cons idera·ble dispute as to 

the presence of the ..ifrgy 1-no berteon pupil. 

Trigeminal neuralgia may appear as an initial 

and predominant symptom in the course of multiple 

sclerosis but only rarely. ..l!'ines il ver ( 19) in re-

viewing the literature found but twenty-five ca~es 

in the seventeen years up to 1935. He gives a 

report of three of these cases: in one the patient 

was a 50 year old white married male who developed 

a typical trig eminal neuralgia. This was treated 

by surgery and the dorsal sensor3· root was out and 

he received complete relief. However, as time 

progressed the patient began to notice difficulty 

in the finer movements o1 the right hand. There 

was also gradual difficulty in walking due to the 

weakness of t .r: e right lower extxemity. ·11hese 

symptoms continued until at present the patient 

has a fine persiatant n_ystagmus in all directions; 

a bi temporal optic pallor_ is present; the speech 

somewhat explosive; and there is a bilateral ataxia 

in the heel to knee and finger to nose tests. There 

is a marked diminution in the motor power of the 

right lower extremity. The deep tendon reflexes 
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are markedly active throughout, greater on the right 

ttan on the left. There is a bilateral hypertonic 

condition of the lower extremities. The abdominal 

reflexes are absent. 'l'here are bilteral Babinskis' 

and conf irmato r ies. 'l'his patient nas, therefore, 

developed a typical case of multiple sclerosis 

following the initial symptom of trigeminal neuralgia. 

Paralysis of t r e racial nerve occurs CTore 

commonly in association witn hemiplegia or pontile 

symptoms and is often transitory. 

Transitory deafness occurs in so~e cases and 

complete or partial and transitory deafness has 

been recorded. (18) ~otatory giddiness with a tend

ency to ±all is present in a few of the cases. (?) 

The act of swallowing is affected quite frequent

ly in tne later stages of tbe disease. ~peecn dis

turbances are present in about one-half of tr:e cases. 

~~sy fatigaoility and stuttering sometimes occur. 

Aphonies are rare. 

'l1 he tongue sometimes shows atropr.y and fibril

lary tremors which are often unilateral. Ataxic 

movements of the tongue are cor;1mon in the lat er 

stages. 

MOTOR 51.;)'.];!3.M 

Weakness of the lower extremities is one of the 

~ 

.L 
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earliest symptoms in multiple sclerosis. Aa this 

muscle weakness increases, the lower extremities 

become spastic and eventually paraplegia develops 

and leads to contractures. Muscular weakness may 

begin in muscles which are habitually used, as in 

the arms of carpenters or painters and in the 

larynx of singers. (18) 

Jackson ( 24) states symptoms referable to the 

motor system predominate over those of the sensory 

system. :;,pastio conditions are common, muscula r 

atrophy is rare, and pain seldom occurs. 

Kolb (26) in his studies on multiple sclerosis 

in the American negro found in thirty cases that 

weakness and stiffness of the legs was the first 

symptom in seven cases: weakness of a single extrem

ity was first in five cases: and unsteadiness of the 

legs was the first symptom in four cases. In his 

cases, therefore, of thirty cases, sixteen had 

symptoms referable to the motor system as first 

symptoms. In following these cases up there were 

fourteen who showed spastic paraplegias and seven 

showed ataxic paraplegias when first examined. 

Brain (7) in reviewing the literature of various 

investigators found the following relative fre4uency 

which individual symptoms were found by four groups 



~ 
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of investigators: Sachs and Friedman, in the United 

States, fouad spastic weakness in eighty-one percent 

of their cases; Birley and Dudgeon, in England, found 

a ·bnormal extensor plantar reflexes in ninety-nine 

percent of their cases; Marquexy, in ]1rance, also 

found abnormal extensor plantar reflexes in ninety

nine percent of his cases; and Bohmig, in Germany, 

found spastic weakness in seventy-seven percent of 

his cases. It is shown, the, that even from widely 

separated investigators symptoms referab l e to the 

motor system are usually the first s y mptom seen and 

are present in practically all cases sometime during 

the course of the disease. 

Ataxia of the upper extremity may be elicited 

in a majority of ~he cases. It also occurs in the 

lower extremities but less frequently. 'l' he ataxic 

movements often preceed the development of the in

tention t.remor and may or may not be increased on 

closing t he ey es. 

~he intention tremor is a frequent sign, 

especially in the later stages-the tremor develops 

gradually and is usually of equal intensity on 

each side. It is aggravated by fatigue and emotion

al disturbances but not greatl,r altered on closing 

the eyes. 'l'his form of tremor, whi l e usually 

~ 
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present in the upper extremity, may affect the head, 

trunk, and lower extremities. 

REjj,J.EXES 

The deep reflexes of the upper and lower extrem

ities a?e usually increase. Ankle clonus is common

ly p?esent while the patellar clonus is rarely found. 

The loss of palatal reflex has been described. The 

phenomenon of Babinski is commonly present and the 

crossed Babinski may be :found. Oppenheim, Chaddock, 

and Rossolimo phenomena are frequently present and 

there may be a positive Hoffman sign in the upper 

extremities. '.E he abdominal reflexes are usually 

absent bilaterally. The cremasteric reflex may 

be modified on one or both sides. (16) 

Roeber (22) in a study of one hundred forty

one oases and listing in order of frequency of their 

occurrence listed loss of abdominal reflexes in one 

hundred eighteen cases or in eighty-three percent. 

Babinski's sign was present in sixty-seven percent 

of cases and increased deep reflexes in ninety pei~ 

cent of the cases. It has then been shown that the 

reaction of various reflexes is quite important 

in the diagnosis. 

Disturbances of gait and station-the most common 

types of gait are the spastic, the spastic-ataxic, 
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and spastic-paretic. With the patient in the Romberg 

position there is usually some degree of swaying with 

the eyes open which is little affected upon closing 

the eyes. ( 18) 

SENSORY SYBTEM 

Moat observers agree that changes in the sen

sory sphere occur quite frequently. Birley and 

Dudgeon (4) found occurrence of paraesthisiae in 

eighty-two percent of their oal::les. Often the com

plaint is ot tormication in one-half of the ·body 

which may either persist or occur as sensory Jaok

onian attacks. 

Among the objective sensory changes the most 

important from the viewpoint of diagnosis are those 

affecting the sense of vibration, passive motion, 

and muscle position sense. When changes in the 

cutaneous sensibility occur they may be manifested 

by areas of hypesthesia or anesthesia, hyperesthesia 

or eypalges _ia, or analgesia and hyperalgesia. These 

changes may be limited to one side of the body or 

may be segmental in distribution. 

Spontaneous pains, though comparatively uncom

mon, are important, since if their significance is 

misunderstood they may ·be misleading. 'l 1he are some

times severe and may involve the lim·bs, e.g. sciatic 
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pain, pain in the shoulders, or trunk, girdle pains. 

The pains are said to be "boring" or "neuralgia" 

·but "lanoinating." Verteb:ral tenderness may be 

present and headache may occur. 

Salmon (43) descri ·bes a condition which was 

at one time thought to be diagnostic. When the 

head is flexed st:rongly there is a sensation origin

ating in the nape of the neok and like a flash 

traverses the whole length of the spinal oord and 

the four extremities. This is known as Lhe:rmittle 

syndrome ·but is only found . in a few of the oases. 

Bi:rely and Dudgeon (4) found an impairment of 

postural sensibility in sixty'-six percent, of 

appreciation of vibration is sixty-one percent, and 

of cutaneous sensibility in thirty-two percent of 

their oases. 

SPHINCTERS 

The urinary bladder is affected in a majority 

of cases. Phis may be an initial s ymptom or a 

transitory phenomenon occuring du:ring the course of 

the disease. The patient may complain of urgency of 

u:rination or a feeling of having to strain to pass 

urine. In the later stages marked retention and 

incontinence may occur. Constipation is frequent 

and rectal inoontinence less commonly encountered. 
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MENTAL SYMFTOJIS 

Seiffer in 1905 first uaed the term "polysoler

otic dementia" in describing a psychotic state occur

ing in multiple aolerbais, characterized by a mor

'bidly expansive mood, euphoria, or a marked lability 

and sudden change of mood. (48) 

Ambredane and Saethre have recently classified 

the psychic disturbances into three types: .(1) The 

usual polysclerotio psychic disturbances affecting 

about seventy-five percent of the cases in which 

there were both emotional and intellectual changes, 

such as excessive affectivity, often associated with 

diminution in intelligence and ina·bility to perceive 

and remember new stimuli; (2) the picture of dement

ia, either severe as in general paresis, or partial 

dementia characterized by intellectual dullness and 

marked i mpairment of memory; (3) frank psychoses 

accompanied by ha l lucinations, delusions, and sui

cida l tendencies. Ambredane stresses the fact that 

anxiety is often t he main s ymptom in t he initial 

s tages of multiple sclerosis which later develop 

psychos ea. 

Cottrell and ff ilson (15) studied twenty-eight 
• 

patients with multiple sclerosis of more t han ten 

years duration. ~hey observed these cases from six 

~ 
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to eight months and studied them with special emphasis 

on their emotional affective symptomatology. They 

found in general: (1) The emotionally content or pre

vailing mood most often in the direction of increased 

cheerfulness; (2) a marked sense of well being out 

of proportion to their physical condition; and (3) 

a tendency toward an increased expression, which at 

times was incongruous with the underlying mood. 

Arbuse (1) states, "Mental symptoms do not 

always occur in multiple sclerosis, although they 

probably appear in a large proportion of cases. 

While they are not usually prominent, they ma.7 be 

of wide variety. One of the most frequent mani£es

tations is a certain amount of mental deterioration 

shown by impairment of memory, slowness in stream 

of thought, and emotional indifference. ,,hen mul

tiple sclerosis begans early in life, it usually 

has partioular serious results psychically and may 

jeopardize further mental development. On the other 

hand, where hallucinations and deliriums have been 

described thexe is certainly a co~bination with a 

psychoses. Psychic alterat1o·ns often occur after a 

long period of an apparently normal mental condition. 

Late in the disease, in a fairly large number of 

cases, we are apt to find mental aberrations." 

~ 
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CONVULSIONS 

Wilson and MaoBride (see Brain (7)) in 1925 

were able to find eight oases in the literature and 

added seven more from their own experiences. These 

authors described Jacksonian attacks which may or 

may not be followed by hemiparesie, generalized epi

leptic attacks, one doubtful case o:f petit mal, and 

one case of epilepsia partialis continua. 

Brain and ~iddooh (7) have reported a case in 

which the fits led to an erroneous diagnosis of 

intrac:ranial tumor. 'J.'his patient, "after suffering 

for several years from occasional generalized 

epileptiform convulsions, developed a prog:ressive 

weakness of the right lower limb with increase 

tendon reflexes, an extensor plantar response on the 

right side, and some loss of postural sensibility in 

the toes of the right foot. f hese were the only 

signs of nervous disease, but autopsy showed the 

oase to be one of disseminated sclerosis with a 

particularly large plaque in the upper part of the 

precentral and post central convolutions on the 

left side." 

THE CEREBROSPINAL l!'LUID -
Although there are no true symptoms referable 

to the cerebrospinal fluid it was thought advisable 

~ 
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to add this section because of its aid in the diag

nosis of the disease. 

Brain ('l) in reviewing the work done on the 

cere·brospinal fluid by various investigators found 

the following: the pressure is sometimes slightly 

raised, the naked-eye appearances are normal, and 

in at least half the cases the cell count is normal. 
I 

More than ten cells per cu. mm. were found in five 

out of forty-seven counts by one investigator and 

eleven out of fift y-one counts by another, wit h 

maxi mal counts of t wo hundred thirty-one and forty

two respectively. ~he cells are mononuclear in 

type. '.i.' he total protein is usually just below the 

upper li mit of normal, 40 mg. per 100 oc. It is 

somewhat above normal in fifteen to twenty percent 

of cases, but never very high. 'l'he Nonne-Apelt and 

Pandy tests for globulin occasionally y ield a pos

itive response, the former in a ·bout one-third of 

cases. 'l'he Wassermann reaction is negative. 

According to Mer r itt (34) the cells are increased 

beyond five in twenty-eight percent of cases ·but 

rare l y above one hundred. Protein was increased 

in twenty-four cases, abnormal gold curves in seven

ty-one percent, slight increased pressure in most 

oases, and in seventeen percent the fluid was normal. 

~ 
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Ayer and b'oster ( see Hoeber ( 22)) carried out 
I 

the colloidal gold test on forty-t wo specimens ob-

tained from thirty-three patients, with the follow

ing results: ,.jo-called uparetic" type--twenty-one 

fluids in sixteen patients; so-called "luetic" type 

in seven fluids in seven patients; other positive 

reactions--three fluids in three patients: and neg

ative reactions--eleven fluids in ten patients. 

There was thus a "paretic" curve in about half the 

oas ea and so me other a -bno rmali ty in a further 

quart e .r . '11hese investigators believe that the 

"paretio" type of gold curve often indicates a pro

gressive phase of the disease and that a negative 

results is mo re o :tten obtained from st ationary 

oases. 



:PATHOLOGY 

The early investigators of the disease such as 

uruveihier (1835), Frerichs (1849), Rokitansky (1856), 

and Hinfleisch (1863) did a great deal of study on 

the disease and recognized some of the salient feat

ures of the pathological process which have not been 

improved on greatly even by our present day pathol

ogists. 

However, from Uharcot in naming the disease 

"Sclerose en plaques disseminee" we get the main 

pathological "unit" in the disease. This is a cir

cumscr 1·bed patch of nervous tissue in which the 

pathological process runs a fairly well-defined 

course, terminating in the formation of a "sclerotic 

plaque". 

These so-called patches of sclerosis are also 

the best known and most notable characteristic feat

ures of multiple sclerosis. ~cattered throughout 

the central nervous system and varying in size and 

form they preferably affect the white substance, its 

long or short nerve fibers. they may be symmetrical 

or asymmetrical and may invade even the peripheral 

nerves. dherever located, whatever the size or age, 

there can be discerned in a patch many nerve fibers 
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in fairly good condition. A great many are merely 

deprived of myelin, appearing as naked axons; some 

are covered with myelin ·but partially, while others 

show a destruction of both the myelin and axon, 

exhibiting a state of Wallerian degeneration. (22) 

According to Schinker (44) in a histolog1cal 

study of twenty-two oases the loss of m_yelin was the 

cardinal feature. The majority of the small areas 

of demyelinization were perivaacular--these appeared 

as light staining circular or oval zones surrounding 

small veins and . capillaries. These areas revealed 

tne following characteristic changes in myelin: {1) 

In the central part of the plaque the destruction of 

myelin was generally complete, practically no or very 

few fragments being discernible; and (2) at the per

iphery a transitional zone w~s often observed char

acterized by swelling, fragmentation, and beading 

of myelin sheaths. This zone was sometimes very 

small or imperceptible, so that the transition was 

rather abrupt. 

Brain {7) divides t he plaques into an "early 

patch" and a "late patch". In the early patch the 

blood vessels are dilated, ·but in the early stages 

there are few changes in the vessel walls. Uapil

lary hemorrhages have been observed. The perivas-

,L 
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cular spaces play a important part in the pathology 

and in the early stages contain cells of several 

different types. ~he occurence of lymphocytes . and 

plasma cells in the perivascular spaces in multiple 

sclerosis have been observed by many o·bservers. (4) 

The other type of cell found in the perivascular 

spaces is the fat granule cell, a large cell con

taining globules of a fatty aybstance produced by 

the breakdown of myelin of the nerve sheaths. Exter

nal to the perivascular space is a concentric zone 

in which the myelin sheaths of t be nerve fibers are 

severly damaged. ~cheinker (44) divides this into 

three types: (l) Those in which the axis cylinders 

were completely destroyed and practically absent; 

( 2) those in which the axis cylinders were severly 

damaged and reduced in numbers; and (3) those in 

which the axis cylinders were fairly well preserved 

o:r subs tantially intact. The glia changes may also 

be divided into three types: (1) Pronounced rare

faction and a spongy appearance of the glial :retic

ulum with loss of affinit~; for the stain; (2) in 

some patches Hortega preparation reveals numerous 

microglia cells of most bizarre nuclei, mainly ·bean 

and kidney shaped; and (3) glial fibrosis in forma

tion of scaxs was frequently observed. Peripheral 
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to the zone in which much myelin is lost is an area 

transitional to normal tissue in v1bich it is less 

completel~ dissentegrated. 

~he "late patch" as described by Brain (7) 

exhibits the end results of the changes ju.st describ

ed. The blood vessels show hyalin thickening and 

may be infiltrated with ernbryonal cells. The peri

vascular spaces show diaappearance of the fat gran

ules leaving the perivascular space dilated. ~he 

lymphooytic infiltrat 1o•n rnay persist to some extent 

and may be associated with proliferation of cells of 

the adventia. Dernyelinization of the surrounding 

nerve tissue is complete and the spaces are filled 

with fibroglia, a condensation of the original glial 

meshwork. 1l 1he axis cylinders are reduced in number 

and some of those persisting show abnormalities, 

swelling and spindle enlargements. 

The distri ·bution of the plaques is widespread. 

Mar·burg (31) believes the favorite site is the outer 

and inner surfaces of the brain and the areas border

ing upon the walls of the ventricles. The outer 

surface is preferred in the spinal cord and brain 

stern, but not in the hemisperes, so that the role of 

the cerebrospinal fluid in the production of foci 

rnay be ignored. vow and Berglund (l?) found twenty-
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nine plaques in the white matter, twenty-eight in 

mixed white snd gray, and only three in the gray 

alone. Size waa an average of 3 mm. in sixty cases. 

As to shape they found thirty-one ellipsoid, eleven 

cylindric, ten spherical, five irregular, and three 

creacentic. Of the above sixty cases twenty had no 

central vein, in eleven no veins could be found, 

twenty oriented about .a normal-appearing vein, and 

only in nine cases was a vein in which thrombus 

could -be found. 

Marburg (31) believe~ that phlebothrombosis 

is the probable cause of the swelling of the axons 

in this morbid condition. He thinks the pr~dileotion 

of the white matter may be explained by the blood 

circulation being slower there, and by the assump

tion that the posai'bilities of a collateral circu

lation are not as favorable in the white matter 

as they are in the gray. The prevelance of the 

patches on the inner and outer surfaces of the 

neuraxis may be explained by the fact that in theae 

regions the veins emerge from the parenohyma and 

therefore the circulation here is very slow. 

Several writers have described the distribu

tion of the patches in multiple sclerosis as: (1) 

Perivasoular; (2) subpial; and (3) periventrioular. 



~ 

-34-

An analysis of this classification would be of 

benefit. 

Perivasoular iatches 

The close :relationship of the patches to the 

blood vessels has been emphasized ·by many wri texs, 

even as fax back as ~indfleisoh in 1863. Dawson 

points out that "The changes appear within, but do 

not coincide with the area of dist:ribut_ion of the 

arteries." In the spinal cord there are two basal 

types, wedge-shaped and oval or round. 'l'hese cor

respond to the distri ·bution of the transverse and 

perpendicular branches of the lateral vessels of 

the cord. 'l'he transverse branches run in from the 

vaso-corna, the arterial wreath which unites the 

anterioT and posterior spinal arteries. vorrespond

ing to these branches are the subpial wedge-shaped 

areas of sclerosis with their base to the surface. 

Other arterial branches enter the cord and divide 

into a perpendicular branches running upward and 

downward. The patches corresponding to these are of 

an elongated oval shape and extend over several 

seg ~ents longitudinally. ~hey appear circular or 

oval when cut transversely. . 'l'he cervical and dorsal 

cord are ·more affected than the lower segments. 

In the corna radiata round or oval submiliaxy 

~ 
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foci occur. In the basal ganglia are found round . 
areas which appear to begin as perivascular patches 

around the branches of the lent iculo-striae and 

strio-thalamic vessels, and later fuse to form areas 

of irregular shape. 

The cerebral co rt ex may be involved by patches 

of subcortical origin, or by surface patches, wedge 

or oval shaped, which coalesce to yield a moth-eaten 

appearance. In these cortical areas demyelinization 

often corres ponds to the area of supply of the super

ficia l plexuses of the cortex. ::iimilar changes are 

found in tne cere cral cortex. 

Subpisl E,atchea 

It is probable that in both the brain and cord 

the subpial patches constitute a variety of periva~c

ular patches related to the distribution of the 

blood vessels entering from the pial surface. 

Periventricular Eatches 

'l'he predilect ion of disseminated scleroe is for 

the neighborhood of the cerebral ventricles has been 

stressed ·by a number of oose:rvers. (44)(4l.) ·rhe whole 

of both lateral ventricles may be involved in peri

ventricular sclerosis or the process may oe limited 

to a part of one ventricle. It is most marked in the 

horns. 'i'he patches nearest the ventricles have a 

~ 
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direct and extensive relationship with the ventri

cular surface and are formed by thick fibrillar bands. 

•rom these bands finger-like extensions project into 

the surrounding gray matter, e.g. the optic thalamus. 

In this way some periventricular.plaques appear to 

be connected in the neighborhood 01 the ventricle 

by a pedicle. 

Pwo views have been put forward to explain the 

periventricular sclerosis. vawson appears to accept 

Borst's suggestion, that it is related to t.r!e rich 

vascularity of the reg ion which would bring periven

tricular s c lerosis into the category of the perivasc

ular lesions; Merel and Pastine believe that it is 

secondary to abnormalities in the cerebrospinal fluid; 

and Lhermeth and Gueo ione regard both facto rs as 

playing a part. 

The pathological process as seen in special 

situations may ·be gone over briefly. 1mltiple 

sclerosis maJ involve the visual fibers at many 

points. Larkin (29) states tI'-at the optic chiasma 

is most frequently affe~ted, especially its anterior 

border. Brain{?) notes that patches in the optic 

nerves are related to the central vessels, while in 

the ohiasma and optic tracts they may be either sub

pial or subependymal in relation to the chiaematic 
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recess of the third ventricle. Dawson points out that 

there is a marked reaction of the connective tissue 

ae well as of the glia in the optic nerves. ~he 

whole intraoranial course of both optic nerves may 

be devoid of myelin. The visual fibers may also be 

involved in the optic radiations by ext ens ions from 

the periventrioular sclerosis around the posterior 

horns. 

It is generall~ accepted that, as a rule, the 

t ypical patches of disseminated sclerosis are confined 

to the glial-bearing parts of the nervous system. 

However, especially in the posterior roots of the 

lumbar cord, this li~it appears to be overstepped and 

glial proliferation appeared to have extended far 

into the non- glial portions of the roots. 

~eripheral nerves are rarely affected. Inflam

matory changes in the meninges have been remarked 

upon by a number of workers. (?) 

~ 
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El'IOIOGY 

There is probably no other neurological disease, 

at present, which has been such a thorn in the in

vestigators' and pathologists' ego as multiple 

sclerosis when it · comes to explaining the etiology 

of the disease. Although it has been thirty-one 

years since ~ullock, an ~ngl ishman, first attemp-

ted to throw so me light on the etiology·, we are 

but little more advanced now than he was then on 

the suojeot. A review of the early lit erature 

will show the reason for this lack of advance-

ment. 

It was in 1913 that .Bullock, now Gye (20), 

first claimed to have transmit-t ad multiple sclerosis 

to animals. He injected cerebrospinal fluid from 

a case of multiple sclerosis su.bdurally into a oa t 

and subcutaneously into a rabbit. '.i.1he cat was un

af!ected, but the rabbit 'became completely paralJ-sed 

.and was killed on the sixteenth day after injection. 

This animal is s~id to have shown edema, congestion, 

and fragmentation of rnyelin sheathe in the spinal 

cord. The same speci men of cerebrospinal fluid 

after being kept on ice for fourteen da~s was used 

to inject three more rabbits, two of which remained 
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unaffected, while the third became paralysed but 

recovered. A further specimen of spinal fluid from 

the same patient was divided into two parts, one of 

which was passed through a porcelain filtel'; ·both 

filtered and unfiltered fluids produced paralJ,sie 

after injection into two more rabbits. 'l'he spinal 

cord of one of these is stated to have shown ex

tensive degeneration when stained by Weigart-Pal and 

Marchi's methods. In fact "histological examination 

of the spinal cord reveals a complete reproduction 

of the appearances found in the human subject 11
• 

From these experiments Bullock concluded that either 

a filterable virus or a water-solu.ble poison was 

present in the cerebrospinal fluid in multiple 

scleroa is. 

In the following year ~teiner (19) attempted 

to repeat Bullock's experiments. Following his 

intradural injection of cerebrospinal fluid into a 

rabbit the animal became ill and died in six weeks. 

Kuhn and ~teiner carried out further experiments 

in 1917. They injected by various routes a series 

of rabbits and guinea-pigs with ~lood, cerebrospinal 

fluid, or a mixture of Doth obtained from thirteen 

patients suffering from the disease. A large pro

portion of the animals developed paralytic symptoms 

following these injections, guinea-pigs proving more 
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susceptible than rabbits, and blood more effective 

than cerebrospinal fluid. Kuhn and Steiner claimed 

to have transmitted the disease from one animal to 

anotI'-er in a series of four guinea-pigs and two 

rabbits. Oontxol experiments were negative. The 

most important result of this investigation was 

the authors' observation of spirochetes in the 

heart's blood and the vessels of the liver of the 

affected animals. They described these organisms 

as delicate and slender, resembling those of spiro

chetosis ictero-hemorrhagica, and often possessing 

a terminal nodule or cilia. Kuhn and Steiner named 

this spirochete, Spirochete argentinensis. 

Steiner at the same time inoculated a monkey, 

Macao~ rhesus, intracerebrally with the cerebro

spinal fluid from a case of multiple sclerosis. 'l'he 

animal showed no symptoms for eleven months then it 

developed a transitory paresis of the lower extrem

ities. b'ive months later it was killed, and .::>teiner 

found in the cerebral hemispheres plaques visible to 

the naked eye which histologically exhi.bited demye

linization, infiltration with compound granular cells, 

glial overgrowth, and :relative survival of the axis 

cylindera--appearances which he conei~ered indisting

uishable from those of multiple sclerosis in man. 
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.l!'ollowing this Ma:rinesco in 1919 and Kal·be:rlah 

in 1921 in their expe:rimenta claimed to have found 

spirochetes in the cerebrospinal fluid, tissues, and 

blood of rabbits and guinea-pigs which had :received 

inoculations of cerebrospinal fluid and blood from 

patients with d iss eminat ed scle:ros is. 

Gye (20) in 1921 :repeated his investigation of 

1913 on a larger scale. lie obtained cerebrospinal 

fluid from twenty-one patients with. disseminated 

sclerosis and inoculated by various routes one hun

dred and twenty-nine :rab bits and fitteen guinea-pigs. 

The latter were unaffected, but seventeen rabbits 

became ill and paralysed, usuall.v, in a few days. 

Similar s~mptoms were produced in a few instances by 

passage of material from affe cted to normal animals. 

No control experiments were carried out and no 

histological examinations of the nervous systems of 

affected animals was made. Gye concluded that 

"disseminated sclerosis is probably an infec t ious 

disease and t hat the virus may sometimes be found in 

the cerebrospinal fluid". He found no evidence that 

the pathological agent was a spirochete. 

About 1928 0hevaasut and Purves-otewa:rt came 

forth with a claim of having isolated minute spherical 

bodies on a special media from the cerebrospinal fluid 

~ 
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of patients with multiple sclerosis. ~hey gave these 

bodies the name ~perula insularis. They claimed to 

have cultured these from the cerebroepinal fluid 

of one hundred seventy-six out of one hundred eighty

eight cases of multiple sclerosis and absent in 

two hundred sixty-nine controls. 

In 1 930 Weil (50) following his study of multiple 

sclerosis concluded the diffexent theories dealing 

with the origin of the disease could oe divided into 

five groups according to the etiological agent that 

is thought res ponsible for the disease: spirochetes, 

filterable virus, myelolytic ferments, endotoxin, 

or primary disease of the glia. In this stady, ex

periments are described in which an attempt was made 

to demonstrate t he presence of a filtera;bl e virus in 

cultures from the sp inal fluid. He also repeated 

the experiment of Uhevassut and Purves-Stewart and 

failed to produce convincing evidence that in 

multiple sclerosis cultures from the spinal fluids 

yielded a filterable virus and that this virus is 

responsible for the production o~ the disease. 

In 1931 Steiner (47) examined the brain and 

spinal co rd of a patient who succu.r:1bed fr·om an 

acute attack of multiple sclerosis. He found 

numerous extracellular sp i rochetes; he named these 
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Spirocheta !113elophthora. In eleven out of forty-nine 

cases, in twenty-two percent, extracellular myelo

phthoric spirochetes were found. 'l1he spirochete 

apparently belongs · to the genus Borellia which has 

regular aemispherical spirea. ~he radius from, the 

center of the half-circle to the deepest point of the 

spire, is smaller than in the treponema type. 'l'here 

are three to twelve single spires. 

In 1935 Kopeloff and Blackman (27) gave a sum

mary of their inves tig~tion concerning the presence 

of silver cells in multiple sclerosis compared with 

their presence in other disease. ~ilver cells were 

seen in the brains of ten of eleven patients. In 

five of the brains showing silver cells, stained 

bodies were observed which were suggest 1 ve of spiro

chetes. In fifty brains studied as controls only 

one revealed silver cells, the brain of a child 

with congenital syphilis. 

In 1938 Blackman and Putnam reported their 

results concerning the nature of the silver cells 

occurring in multiple sclerosis and other diseases. 

According to futnam, the lesions are due to local 

stasis in the smallex blood vessels and to venular 

obstruct ion. To prove this view, thrombotic and 

hemorrhagic lesions of well-known origin were 
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aelec:ted as control material. The ·brains of two cases 

of multiple sclerosis and of eight control cases 

(five cases with arteriosclerotio brain lesions, two 

with traumatic lesions, and one with hemorrhagic 

encephalitis lesions) were examined. In three of 

these eight control cases, silver cells were found . 

Blackman and Putnam (5) conclude that these cells 

are characteristic for multiple sc l erosis, but occur 

also in vascular lesions under conditions which 

exclude the possi bility of local phagocytosis of 

microorganisms. 

Hassin and uiamond (21) in 1939, reported the 

results of their study of silver cells and spiro

chete-like formations in multiple sclerosis and other 

diseases of tl:e centra l nervous SJ1 Stem. The cells . 

sho uld be called granules for silver cells are pro

bably not definite format ions. 'l'hey found them 

present in many degenerative diseases of the cord 

and think their presence in multiple sclerosis con

firms t t e view that the disease is one of degenera

tion and not imflammat ion. 

This about brings the spirochete theory up to 

present. It is interesting to note that ~teiner 

found spirochetes in eleven out of forty-nine cases 

during t welve years of study ; Scheinker found spiro-
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chetes in four out of eight oases during a nine 

year search; and Hoger found them in one out of 

eleven cases during nine months of investigation-

there seems to be a direct ratio between the length 

of time spent examining and the amount of findings. 

->teiner ( 47) stat es in closing, "It will. be a long 

time before the spirochetal origin of mul~iple 

sclerosis is commonly ac.cepted. 'l1he spirocheta 

m.velophthora has to be demonstrated in more cases, 

with less difficulty , and by the use of other methods 

whioh have to be developed in the future. 

Another theo r ;y which gained some reco.gni t ion 

was that of Uone, J:rusael and Harwood (14). They 

found lead in the spinal cord at necropsy. In six 

cases of t he type progress 1ng ·by exacerbations and 

and undergoing remiss ions the.y have shown lead in the 

stools. 'l' hey conceived tne ingenious idea that the 

periods of exacerbation and of r emission in multiple 

sclerosis might be associated with t he mobilization 

into the circulation, and t.ne removal from it-", of 

lead. Their studies y ie l ded some evidence that such 

may indeed be t he case. liowever, until the amount 

of lead present in body fluids and normal amount 

present are arxived at this theor~1 cannot be accepted. 

About one year after these ·results were published, 

~ 

~ 



-46-

Boshes (6) reported that in twenty-eight oases only 

one showed any lead in the spina l cord and he could 

fihd no proof of it being t he etiologic ag ent of 

multiple sclerosis. 

Brichner (10) has described very much in detail 

an abnormal lipolytic activity in the serum of patients 

suffering from multiple sclerosis and he believes this 

~ipolytic material is active not only on the myelin 

she.ath but also on the erythrocytes and that perhaps 

such erythrocytic alteration could lead to the form

ation or Putnam's thrombi. ~his however has never 

been proven but the solution may be close at -hand. 



'1' REA. TMENT 

Dr. Charles H. Dalloff (see Nicola {37)) once 

stated, "I do not find that there is any treatment 

yet which offers any real hope for this disease. 

It is an interesting disease because the pathology 

is so definite, etiology so obscure, the symptoms 

so vague, and the treatment so helpless." Since 

then there has probably oeen thousands of different 

forms of treatment tried out it is notoriously 

difficult to assess the value of therapeutic 

measures in multiple sclerosis. Most advocates of 

some particular line of treatment qualify their 

optimism by alluding to the natural tendencs of the 

disease to spontaneously remissions. ~hat such a 

qualification is necessary seems to indicate that 

no mode of treatment is successful enough to achieve, 

at the most, a greater i mprovement tnen might have 

occurred spontaneously. Also along this line Eutnam 

(40) believes that on the basis of the s t atistical 

evidence and also on the microscopic examination of 

plaques studied at various stages of development, 

there is good reason for oelieving that the maximum 

extent of the future recovery from acute lesions is 

determined at the time the lesions are formed, and 
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that reparative processes run their course irrespec

tive of treat ment, aside fro CT attention to hygiene 

and nutrition. Because there has oeen sucn a multi

tude of treatments advocated for this condition the 

writer will attempt to limit his discussion to those 

types of treatment which, fro m a statistical stand

point, gives a slightly oett er prognosis. 

0oncerni_ng general measures .Putnam ( 42) believes 

there are several steps wnicn are always worth consid

ering. ln the first place possio i e precipitating 

causes s nould be avoided when possib l e. 1he patient 

shou~d be protected against overexertion and accidents, 

as far .as possi-ble. .temale patients should avoid 

pregnancy. In the second place, advantage should be 

taken of the regional d ifferences in incidence of the 

disorder when circumstances permit. Life in a warm, 

dry climate seems to have a beneficial effect on 

many oases--possibly because t te common infections 

of the nose and throat are less prevalent there. In 

the third place, a c onstant search should be made 

for means of correcting the instability of the plasma. 

The use of anticoagulants naturally suggests itself; 

and actually they can ·be shown to have an effect on 

some experimental forms of the disease. By far the 

most promising su ostance seems to be dicumerol. 
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Meanwhile, symptomatic treatment should not be for

gotten. 1he patient's health and strength must be 

maintained in every possibl e way. If spasticity is 

annoying small doses of oromides are sometimes 

useful. Aj_cohol in moderations may help the patient 1 s 

spirits, and paradoxically, his balance if ataxia 

and tremor are present. the use of sandalwood oil 

and tincture of ·be l ladonna is often helpful in 

oases of urgency. 

Brain (7) believes :rest and avoidance of fat-

igue are of great importance, but permanent confine

ment to bed should be deferred as long as possible. 

He believes further that the high susceptibility 

of the patient to hysterical embroidery of t. is 

s ymptoms demands ps ychological insight on the part 

of t he physician, whose encouragement and optimism 

are often of greater value then his pha%macological 

essays. Along this line of non-chemical tr eatment 

mention may be made of the case of Dr. Marshall 

(32). His method of treatment consisted mainly of 

psychotherapy, relaxation, and reeducation wit h the 

aid of such ad juncts as physical therapy and occu

pational therapy. He gives a very interesting case 

history of a patient suffering from multiple sclerosis. 

The obse r vations on this patient after eleven treat-
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ments consisting of routine exercises and psycho

therapy, would suggest that there see ms to be 

evidence of improvement when such therapeutic 

measures are employed. 

Briohner (9)(11) has treated several oases 

with quinine hydrochloride; as much was given as 

the patient could tolerate without developing 

oinchonism--usu.al dose of five grains three times 

a day taken indefinitely. He had improvement in 

one hundred six of one hundred seventy-three symp

toms with no improvement in sixty-one and regress

ion if four. The theory of using this drug was that 

the lesions are caused by abnormal lipases aotivi~y 

in the blood, and that this activity may be due 

to precienoe of abnormal lipases which are oounter

acted by the use of quinine. 

Wein.berg ( 51) is a firm believer in the use of 

lecithin in treatment of multiple sclerosis. He 

gives intraspinous injections of 0.2 co. of lecithin 

mixed with 4cc. of warm normal saline diluted with 

equal amounts of the patients spinal fluid. Thia 

is repeated every ten to twelve days and four in

jections are given. His conclusions baaed on 

twelve oases treated of which ten were carefully 

studied afterwards and nine showed greater or leaser 
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improvement. is that the results are sufficiently 

good to justify further use of the method. The 

method is harmless and based on the theory that 

lecithin neutralizes the lipolyt io su·b:3 tances 

present in the spinal fluid. 

Purves-Stewart (39) used a specific vaccine 

prepared from cultures from the cerebrospinal fluid 

which had been inoculated into monkeys. He used 

this in seventy cases with the following results: 
I 

Of ten early cases nine showed improvement and one 

remain stationary; of twenty-seven moderate cases 

twenty-two showed i mprovement and five remain station

ary; and of thirty-three advanced cases nine showed 

improvement and twenty-four remained unchanged. 

Results on serological observations; Of the ten 

early oases four developed negatives cultures and 

eight showed improvement of gold and globulin reac

tions; of twenty-seven moderate oases four developed 

negative cultures and twenty-o~e showed improvement 

of gold and globulin reactions; and of the thirty

three advanced cases none developed negative cultures 

and twenty showed improvement of gold and glo .bulin 

reaction~. He concludes this for m of therapy is of 

definite value in early cases. 

f hat the disease is not caused by an avitaminosis 
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is shown by Meller's (33) experimental treatment 

with vitamin E. Of twelve cases treated this way 

only three experienced varying degrees of remission, 

two became worse in spite of treatment, and the rest 

were unchanged. They believe that their series is 

too small for definite conclusions but indicate vit

amin E aa administered by them is of no value in the 

treatment of multiple sclerosis. 

McIntire and McIntire (35) in attempting to 

determine the prognosis of multiple sclerosis used 

three forms of therapy: Thirty-two patients receiv

ed vitamin B, liver extract, and quinine; eight 

received hyperpyrexia--four by typhoid and four -by 

hypertherm; and fifteen received no treatment. The 

life charts of all these fift~-five patients record

ed comparable prog:resa of the disease over years., 

regardless of treat~ent used. They state in conclu

sion, "The prognosis of multiple sclerosis varies 

with the type of disease. o·bvioualy, the pxognosis 

with respect to life is poox for the rapidly progress

ive form and good fo:r the other types. The rapidly 

progressive form usually proceeds to fatal termina

tion within seven to eighteen months after onset. 

Many with remittant types remain well and · active for 

ten to fifteen years. However, one is faced with 
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the somber fact that the lutimate prognosis is un

favorable in all cases." 

The induotion of py rexia is at present one of 

t he moat important methods of treatment and with t his 

in mind some of the methods of producing this wil l 

be discuss ed. 

Typhoid vaooine has ·been given intravenously 

by a number of workers, MacBride and Carmiohael (30) 

treated seventy oases in this way, beginning with 

doses of twenty-five million and increasing in a 

course of eight to ten injections up to four hun

d~ed million. These were given at one, two, or 

three day intervals and obtained a t emperature of 

a oout 100°F. They believed this gave satisfactory 

res ults and when combined with treatment with silver 

aalvarsan in early oases brought about good results. 

Neymann and os ·borne (36) tr eated cases of 

multiple sclerosis ·by electropyrexia. After the 

diagnoe is was esta 'blis hed, the patient was given a 

series of artifical fever treatments vary ing from 

six to fifty-o ne in number, according t o the re

quirements of each individual case. They had twenty

five oases and treatment consisted of a quick rise 
0 . 0 

to 103.5 F. and a high plateau ranging ·between 105 . .I!'. 

and 105.5°F. The temperature was maintained at this 
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high plateau for from eight to ten hours. The 

tr eatments were given biweekly. No other form of 

therapy was employed. 'l' he authors state, "The 

results presented are not to be considered as claims 

for the positive effectiveness of this therapy. It 

is manifestly impossible to evaluate the treatment 

of this syndrome before many years have elapsed. 

However, it is known that one can produce and main

tain hyperpyrexia at will oy means of these modal

ities, and that this can ·be done with the minimum 

amount of risk to the patient. Also that if hyper

pyrexia per se is to prove of benefit in 'multiple 

sclerosis', these physiotherapeutic procedures are 

at present the most practical that can be employed. 

'They allow an accurate dosage of the amount of 

fever, and have none of the disadvantages of intro

due ing chemicals or infect ions into the ·body. 'l'hey 

are very safe.'" The authors ·believe remissions 

after electropyrexia seem to be more frequent than 

could ordinarilJ be expected in a similar time inter

val. In conclusion they state, "It is also striking 

that these remissions should be coupled ~irectly with 

treatment. Sixteen of twenty-five cases were chroni

cally progressive over a number of years before 

treatment was instituted. Two were more or less 
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chronic or stationary. Excellent remissions were 

o·bserved in ten. Eleven others s howed distinct 

improvement. This includes three of t he more acute 

type." After treatment, all these remained clinie

ally stationary for the period during which they 

were observed from a few wee~s to eighteen months. 

Bennett, Lewis, and Murray (2) have used 

artifical fever therapy in fifty-one cases of 

multiple scle rosis and followed t hese cases for an 

average of thirty-one months after treatment. Their 

patients were classified as early, intermediate, and 

advanced, the first group being of short duration 

and ambulatory without assistance, the last bedridden 

and usually of long duration. Of the ten classified 

as early cases, eight experienced and maintained 

worthwhile improvement. The results in these ten 

early cases seem better t han what might have. been 

expected with no treatment at' all. 'l'he t wenty-five 

intermediate cases showed slight to marked improve

ment in thirteen, of whom eleven are still engaged 

in full or part time occupation. Although these 

results appear rather good, it is pointed out that 

in a group of fifty-three patients with multiple 

sclerosis of all t ypes, followed four years with 

no treatment whatever, at l east twenty-two are still 
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ambulatory, ma.n_y of them working. 'l'he . :results in 

this intermediate gro up are therefore, not very 

different from the pro ba 'ble results without treat

ment. In the sixteen advan~ed cases only two show

ed any definite halting of the progres s of their 

disease, and a few seemed to made at least temporar

ily worse ·b_y the txeatrnenta. On the whole these 

writers think , except in the early gxoup of cases 

and tose having signs of infection, there is little 

evidence that fever therapy has any markedly ·bene

ficial results in the disease. It should be noted 

particularly that these writer 1 a results do not 

·bear out the previous report of l~ eymann and his 

colla·borators of marke d and sustained improvement 

from feve r therapy. Their experiments indicate it 

sho uld ·be tried in early cases, of short duration 

and am·bulatory without assistance. In the int ermed

iate ty pes :requi:ring assistance to be ambulato:ry 

but not completely disab ~ed, the benefits derived 

f:rom fever thexapy axe doubtful. Other less vigor

ous methods of therapy are indioa_ted. In the bed

ridden group, in which the completely disabli~g 

s ymptoms are of long duration, fever therapy does 

no good and may do harm. 

Horton, Wagener, Aita, and Woltman (23) are at 
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present observing the treatment of multiple sclerosis 

by the intravenous administration of histamine. This 

is t r e latest form ot therapy that has been advocated 

for the disease and shows promising results. ~reat

ment consisted of the daily intravenous administra

tion of 2.?5 mg. of histamine diphosphate in 250 cc. 

of physiological saline solution at the rate of 

thirty to ninety minims (2 to 6 cc.) per minute, 

depending upon the tolerance of the patient. 'i'he 

average patient received forty to fifty such inject

ions; the minimal number was thirteen a nd the max

imal number was two hundred fift~-rive. ~he prompt 

improvement that follows h istamine therapy probably 

results from vasodilation in the central nervous 

system. Of the nineteen patients who had an acute 

form of the disease, fourteen are essentially 

clinically well, one has snown seventy percent im

provement, one, fift y percent improvement, one, 

forty percent improvement, and two have shown no 

improvement. 'i'he latter two are still receiving 

treatment. Of the sixty-three who had an advanced 

or chronic form of the disease, twenty-seven have 

snown va~ying degrees of improvement, ranging from 

ten to ninety-five percent. 'fhe remaining thirty

six patients have shown no objective improvement, 

~ 
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although many were subjectively improved. 'l'hese 

writers f~el that tt-e use of histamine is a safe 

and efficient form of therapy. They have given 

a total of five thousand injections without any 

ill effects., except in one case, that of a young 

man aged twenty years. In his case a acute 

gastric ulcer _ developed after thirteen injections 

had been administered. It healed completely with

in twelve days • . Symptoms of multiple sclerosis 

disappeared in this case. ~he patient had pre-
' 

viousl~. received twenty-four injections of typhoid 

vaccine in three months without any apparent 

improvement. 'l'hese writers feel that no type of 

therapy will be wholly effective in cases of 

advanced multiple sclerosis in which gliosis has 

occurred. fhey are aware that spontaneous remiss

ions occur in many instances so that it is diffi

cult, at the present time, to evaluate fully this 

type of therapy. It is their impression that the 

early diagnosis is important and that if txeat 

ment is carried out before irreversible changes occur 

in the central nervous system, on may accomplish 

a great deal in the handling of this type of 

disease. 



CONCLUSIONS 

One is greatly impressed as they read the early 

literature written on multiple sclerosis by the fact 

that many of the early investigators had nearly as 

oomplete knowledge concerning this disease as our 

present-day neurologists. However, after tracing 

through the literature up to the present one can 

safely say it is not because there has not been 

adequate investigation. The disease has been studied 

fr.om every angle but its true etiology and definitive 

treatment are still unknown. Therefore, in conclud

ing this paper the writer can but give a concise 

review of the facts he had culled from a small part 

of the literature written on the subject. 

The Finnish and Scandinavian races seem to be 

most susceptible to this disease. However, the negro 

race cannot be ignored for it is found in a surpris

ingly large number of them. There may ·be a heredi

tary factor but it seems very impro ·bable. 

The onset may be at any age but seventy-five 

percent have their onset between the ages of twenty

one and fort y-one years of age. The disease I be

lieve can be divided into but two forms, the acute 

fulminating or the chronic form with remissions. 

Charcot's triad of nystagmus, scanning speech, 
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and intention tre~or occur only in a small propor

tion of the oases. Weakness of the lQwer extrem

ities appears to be the earliest symptom seen in 

the majority of oasee. However, as shown in this 

thesis, eye_ symptoms are commonly the first symp

tom, especially retrobulbar neuritis • . ~he sudden 

developing of a sootoma or a history of a sudden 

transitory blindness should make one very auspi

cious of multiple sclerosis. Later on hyperactive 

deep reflexes and loss of abdominal reflexes be

come prevelant. Late in the course of the disease 

the mental symptoms are mainly of a euphoric nat.uxe. 

The pathology is quite distinctive and Putnam's 

statement that he believes the maximum extent of 

futur-e recovery from acute lea ions is determined 

at the time the lesions are formed has to th~ present 

been quite true and I believe that this will still 

hold true after the etiological agent has been 

discovered. 

As to the etiology, from the pathology of the 

disease one would be suspicious of a blood carrying 

toxin and I think that Brichners theory of abnormal 

lipolyt io substances in the ·blood seems to be the 

most likel~ answer. However Steiner's .§.Eirocheta 

rn,yelophthora cannot be passed over lightly. 
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•rreatment without knowing the etiology is usual-

1.Y always inadequate. Although treatment with hist

amine at present seems to be giving promising re

sults, it will take years to evaluate these resu.lta. 

Probably no treatment will ever be entirely satis

factorily because the primary lesions will still 

be present which no form of therapy will alleviate. · 

In closing, I believe that it will not be in 

the too distant future that the etiological agent of 

this disease will be discovered and then perhaps 

adequate treatment can be instituted. Until then 

the early diagnosis and early treatment in an 

attempt to retard the progress of the disease seems 

to be the only answer. 



BIBLIOGRAPHY 

1. Arbuae, D. J.: Psychotic Manifestations in 
Multiple Sclerosis. J. Mt. Sinai Hosp. 5:403, 
1938. 

2. Bennett, A. E., and Murray, D.: Artificial Fevex 
Therapy in Multiple Sclerosis. J. Nerv. Diseases. 
93:202, 1940. 

3. Bing, R., and ReeJe, H.: Multiple Sclerosis in 
Switzerland. Sohweiz. med. work., Basal. Vol. 
Vll, 30, -1926. 

4. Birely, J. L., and Dudgeon, L. S.: 
Mult~ple Sclerosis. Brain, .Iondon. 
1921. 

5. Blackman, T. R., and Putnam, T. J.: 
Silver Cells in Multiple Sclerosis. 
and Psycbiat. 39:53, 1938. 

Studies of 
XLlX, 150, 

Nature of 
Arch. neurol. 

6. Boshes, B.: Possible Relationship of Lead In
toxication to Multiple Sclerosis. Arch. Neurol. 
and Psychiat. 34:994, 1935. 

7. Brain, W. R.: Critical Review. Quarterly J. of 
Medicine. 23:341, 1929. 

8. Brichner, R. M.: Criteria of Effective Treatment 
in Multiple Sclerosis. Bull. IIeuxol. Inst., New 
York~ 4:665, 1936. 

9. Brichner, H. M.: Outline Therapy in Cases of 
Multiple Sclerosis over a Five Year Pexiod. Arch. 
Neurol. and Psychiat. 33:1235, 1935. 

10. Brichner, R. M.: Some Principals in the 1I' reat
ment of Multiple Sclerosis. J. Nerv. and Ment. 
Diseases. 76:480, 1932. 

11. Brichner, R. M.: Recent Ex:perimental Work on 
Pathogenesis of Multiple Sclerosis. J. A.M.A. 
106:2117, 1936. 

12. Bromwell, B.: Incidence of Multiple Sclerosis 
in England and Wales. Clinical Journal, London. 
XXlV, 148, 1904. 



-63-

13. Brown, M. R., and Putnam, T. J.: Remissions 
in Multiple l:>clerosie. Arch. neurol. and 
Psychiat. 41:913, 1939. 

14. Cone, R. N., Russel, c., and ijarwood, R. N.: 
Lead as a Possible Cause of lviultiple Sclerosis. 
Arch. Neurol. and Psychia. 3i:236, 1934. 

15. Cottrell, s. s., and Wilson, s. S.: Affective 
Symptomatology in Disseminated Sclerosis. J. 
Neuro. and Psychia. 7:1, 1926. 

16. Davenport, C. B.: Multiple Sclerosis from Stand
point of Geographic Distribution and Race. Assooi. 
for rlesearoh in Nervous and .Mental .l)iseases. 
Vol. 2, 1921. 

17. Dow, R. L., and Berglund, G.: Vascular Patterns 
of Lesions of Multiple Sclerosis. Arch. Neuro. 
and Psychia. 47:1, 1942. 

18. Drake, R. 1.: Disseminated Sclerosis; Ulinico
pathological .ll'eatures and Differential Diagnosis. 
Medical Record. 144:497, 1'936. 

19. h'inesilver, 
Sclerosis. 
1938. 

20. Gye, W. B.: 
Sclerosis. 

B.: Trigeminal Neuralgia in Multiple 
J. Nerv. and Ment. Diseases. 90:757, 

The Ex:perimental ~tudy of Multiple 
Brain, London. XLlV, 213, 1921. 

21. Hassin, G. B., and Diamond, I. B.: "Silver cells 
and Spirochete" Formations. Arch. Neuro. and 
Psyohia. 41:471, 1939. 

22. Hoeber, P. B.: Multiple 5clerosis. Vol. 2, New 
York, 1921. 

23. Horton, B. T., Wag~ner, H.P., Aita, J. A., and 
Woltman, H. W.: Observations on Treatment of 
Multiple Sclerosis oy Intravenous Histamine. 
Proceeding of Central ~ocities for Hesearch. 
16:23, 1943. 

24. Jackson, C. R.: Multiple Sclerosis. 'rhe Medical 
Bulletin of the Veteran's Administration. 14:105, 
1937. 

~ 

_...... 



-64-

25. Jelliffe, s. E.: Multiple ~olerosis, It's 
Oocurance and Etiology. J. lierv. and Ment., 
Diseases. 21:446, 1904. 

'--

26. Kol·b, L. C.: Multiple Sclerosis in the American 
Negro. Arch. Neuro. and Psychia. 4?:413, 1942. 

27. Kopeloff, H., and Blackman, T. R.: 
Silver Cells in Multiple Sclerosis. 
and Psychia. 34:129?, 1935. 

Study of the 
Arch. Neuro. 

28. Langworthy, o. R., Kolb, 1. C., and Androp, S.: 
Disturbances of Behavior in Patients with Mult
iple Sclerosis. Am. J. Psychia. 98:243, 1942. 

29. Larkin, B. J.: Ocular Manifestations. J. Ind. 
Med. Assoc. 36:22, 1943. 

30. MacBride, H. J., and Carmichael, A.: Recent 
Neurological Therapeutics. J. Lancet. 2:958, 
1924. 

31. Marburg, O.: Studies in Pathology and Patho
genesis of Multiple Sclerosis with Special 
Heference to Guinauds' Bodies and ~helobo
tbrom·bosis. J. Neu::;oo. and Exper. Ueuro. 1:3, 
1942. 

32. Marshall, W.: Psychological Observa~ions with 
Reeducation .-in a case of Multiple Sclerosis. 
Arch~ Physical Therapy. 21:164, 1940. 

33. Meller, W.: Evaluation of Vitamin E in the 
Treatment of Multiple Sclerosis and ~regressive 
Muscular Atrophies. J. Lancet. 61:471, 1941. 

34. · Merritt, H. H.: Spinal.tluid in Multiple 
Sclerosis. Brain, Londonl 57:56, 1934. 

3b. McIntire, H. D., and McIntire, A. P.: Prognosis 
in ijultiple Sclerosis. Arch •. Neuro. and Psychia. 
60:431, 1938. 

/ 

36. Neyman, C. A., and Osborne, S. L.: The Tr oat
ment of Some Multiple ~clerosis b,y IUectropyrexia. 
J. Herv. and Ment. Diseases. ?9:423~ 1934. 

37. Nicola, P.: Diagnosis and Treatment of Multiple 
Sclerosis. New Eng. J. Med. 209:834, 1933. 



38. Olk.on, D. 
a Child. 
1937. 

-65-

M.: Multiple Sclerosis Syndrome in 
J. Nerv. and ~ent. Diseases. 85:139, 

39. Pu:.rvess-St ewart , J. ·: Spec if ic V ace ine 'l' herapy 
in uiaaeminated uclerosis. J. Lancet. 1:560, 
1930. 

-40. Putnam, 1. J.: Criteria of Effective T:.reatment 
· in Multiple Sclerosis. J. A.:M.A. 112:2488, 1939. 

41. Putnam, 'r . , J., and McKenna, J. B.: Studies in 
Multiple -=>clerosis. J. A.:M.A •. 9'7:1591, 1931. 

42. Putnam,- 'l'. J.: Multiple Sclerosis and "Encephalo
myelitusn. Bull. for the lJew York Acad. Med. 
19:301, 1943. 

43. Salmon, L.A.: Sensation of Electric Shock 
(Lherimittle ;::$yndrome) in !-1ultiple ;:iclerosis. 
Bull. Neuro. Inst. ~:378, 1937. 

44. Scheinker, M.: Histogenesis of ~arly Lesions 
of Multiple Sclerosis. Arch. Neuro. and Psychia. 
49 :178, 1943. 

45. Simons, D. J.: Effect of Heat and Cold on Cer
tain Symptoms. Bull. Neuro. Inst. New York. 
6:385, 1937. 

46. Steiner, G.: Ex:periments in the Etiology of 
Multiple Sclerosis. Neuro. Centralbl. Referat. 
37 :_535, 1918. · 

47. Steiner, G.: Ia Multiple Sclerosis an Etiolog
ically Uniform Infectious Disease? Detroit Med. 
News. Educa't ional Issue. 32 : 7, 1941. 

48. Sugar, c., and Nadell, R.: Mental Symptoms in 
Multiple Sclerosis. J. Nerv. and Ment. Diseases. 
98:267, 1940. 

49. Uhthoff, W.: Untersuchungen uber die bei mult
iplen herdaklerose vorkommenden augenstoerungen. 
Arch. f. Psychia., Berlin. 21:~13, 1890. 

50. Weil, A.: A Study of the Etiology of Multiple 
~c le rosis. J. A.M.A. 97:158?, 1931. 



,, 
-66-

51. Weinberg, M. H.: Lecithin Treatment of oome 
Multip l e Solerosia syndromes. J. Nerv. and 
Ment. Diseases. ?9:264, 1934. 


	Multiple sclerosis
	Recommended Citation

	tmp.1670879523.pdf.1mKMD

