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mptoms implying multiplicity of lesions of the central nervous
system occurring in the form of acute or gradual attacks not di-
rectly attributable to known mechanical, infectious or other ex-
ternal or systemic influences. This definition implies that since no
specific test for multiple sclerosis is available, the diagnosis must
be based not only on the recognition of the positive characteristics
of the disease but also on the exclusion of alternate possibilities
that may bring about a similar clinical picture in its cross-sectional
appearance although less frequently in its longitudinal course. We
have to realize that multiple sclerosis may imitate every known dis-
order of the nervous system and that a good many of the latter
may imitate the appearancc and less frequently even the course of
multiple sclerosis.

Positive Criteria for Diagnosis

The diagnosis on the positive side must be based not only on
the cross-sectional findings, the s y mptoms and signs, but also on
the longitudinal aspects of the disease in terms of the history as
well as in terms of subsequent observation. While in a few partic-
ularl, clear-cut caes, the histor y and complete examination at in-
take ma y settle the diagnosis, repeated examinations over a consid-
erable period of time ma y be necessary to establish the diagnosis.
In some cases this observation ma y have to be extended as long as
four years on the basis of our experience. Even in the hands of the
experienced clinician, the diagnosis should be kept continually
open to question.

In our studies we utilized every one of the frequent re-exami-
nations of our patients as a means to re-evaluate the diagnosis us-
ing these findings to test the consistency of the symptoms and signs
with the diagnosis. Evidence from either the cross-sectional and/or
the longitudinal views must conform with the clinico-pathologic
conception of the disorder, namely the random multiplicity o f
distribution of the lesions involving a variety of neurological s ys-
teins, particular 1y the pyramidal, cerebellar, optic and sensory
SyStemS.

Another positive aspect of the characteristics of the disturb-
ances may be their fleeting nature. A serious objective neurological
deficit that recovers remarkably promptly without residual in-
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(apacity is a po.sitivc' (Iiaractcristic of n)uItiple soIct(Si.. An cx-
ample mad be an episode of blindncs^, diplopia m weakness of a

li mb with conctu-rcnt CN'i cn cc oI pv Ian)i cl aI tract involvement

that gives era} quite prompt IN to complete recovery either without

residuals and with restoration of normal reflex activity, or leaving

in its crake only such telltale marks as slight te n> >oral pallor of an

optic disc or absence of one or several abdomina l reflex es.

More difficult to diagnose are the progressive cases where the
fleeting episodes arc harder to distiii-tlisll except by careful con-
tinuous observation since the y tend to coalesce, if less closely fol-
lowed, into a picture of apparent continuous prugTession.
_ . -A positive item of diagnosis. although bs no means specific,
may be provided b y the spinal fl uid findings which Von Storch et

al. 8 have defined as: a clear fluid with normal or slightly elevated
mononuclear count, a normal or moderatel y elevated total protein
concentration (usuallv less than 7,) m. a t ype D (or CD)
gold curve in the picsciice of negative colnplentent fixation reac-
tions in blood and spinal fluid. _Accordin g tO Freedman and Mer-
ritt." howe er. anv particular al)uonnalitv ma% onl

y
 be present in

from 32 to 5  of the cases while at least one abnormality may be
shown bv- 71('x of the cases. Hence such positive spinal fluid find-
ings are helpful onlv it the y are strikingl y positive while they are
not contributor y when the y are borderline or absent.

\Vartenberg 1 points out another feature of tl)e neurological
disturbances produced b v multiple sclerosis, naluel v the often ob-
served incc lgruitv between signs and s y mptoms as compared to
their mutual consi s tcnc v in other organic clisorders. This in con-
gruity may be due to the i ncompleteness with which each function
is affected reflectin- the patch y nature of the lesions. An example
of such incongruit y is the presence of a hillv positive sign of Ba-
binski in a leg not grossly weakened or otherwise impaired in its
motor synergism. occurring practicallN onl y in multiple sclerosis
with the possible exception of certain cases of infantile cerebral
palsy. The reverse tvpe of incongruit y ma y also be seen especially
in acute attacks of multiple sclerosis, namely complete paraplegia
with normal reflex activity: or retrobulbar neuritis with marked
blurring of vision vet without recognizable abnormalities of the
optic disc or blood vessels of the fundus. ^" '
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TABLE 2

MALE-FEMALE RATIO OF MULTIPLE SCLEROSIS

CASES, WITH ONSET IN YEARS 193 -1948

31a1c Female Total

DENVER (Kurland") .. 25 6.5 90
(27.8%) (72.2%) (100%)

WINNIPEG (Kurland') ... ...... 27 43 70
(38.6%) (61.4%) (100%r)

BOSTON (present sample) 125 204 329
(38c') (62%) (100%)

TOTAL.... ...... 177 312 489
(36C) (64%) (100%)

x =3.41 df=2 P:.20

TAttLE 3

MALE-FEMALE RATIO OF MULTIPLE SCLEHUFIS CASES IN Oi"R SA111PI,E

ital, Female Total

Onset 1939-1948.. . _ - 12.E 204 329
(38 ) (62%) (100%)

Onset other year 77 148 225
(34r) (66%) (1 00 %)

Total... - 202 352 5.54
(36.5%) (63.5%) (100%)

x 2 =0.82 dl  • P .40

sex distribution with respect to the periods of time noted here. WVe
may conclude, therefore, that our sample as a whole represents ade-
quately the sex distribution of multiple sclerosis in the areas and
times studied here.

Age at Onset

Accuracy of determination of age at onset in multiple sclerosis
is often questionable because of two difficulties:

(1) Initial symptoms may be fleeting and often attributed to
other causes.

(2) Determination of age at onset is usually retrospective.
In the present study, control of these factors has been attenipted

by questioning the patient repeatedly about onset. Only after the
patient has become sophisticated with respect to symptoms, and
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only alter lie has presented a .(Insistent account of first symptoms

has the time of onset been accepted. Often the time of onset wa s

remembered precisely by the month or time of year. When the

patient remembered only the year, the date of the st clinic visit

was presumed to be an anniversary of the date of onset. -

As a further check on accuracy of determination of age at on-

set, we argue as follows: since determination is retrospective, we

would expect errors of memory to result in a reported age at onset

that is later than the true age at onset. Moreover, we would expect

that such errors should increase as the time of onset becomes more

remote. A greater error in determination should occur when onset

occurred many years prior to observation. Thus later ages at onset

should be indicated b y those patients who report onset in earlier
calendar years than b y those who report onset in later calendar

years.

Conversely, no difference in age at onset should be noted be-

tween such groups if the retrospective error is minimal.

For this analysis, the total group was divided roughly at the

median calendar year of onset into two groups with onset within

or prior to 1942 (269 cases) and with onset within or subsequent

to 1 943 (285 cases) .

If the retrospective error is not significant, these two groups

should not differ in age at onset. If the retrospective error is sig-

nificant, the group with onset within or prior to 1 942 should show

a higher mean reported age at onset than the group with onset

within or subsequent to 1 943.

The distributions of ages at onset for the two groups are given

in Figure l and the statistical constants for the two distributions

are shown in Table 4.

The distributions for the two groups are on iv trivially differ-

ent. The slight difference in means noted below is contrary to the

hypothesis of inaccuracy based on remoteness.

TABLE. 4

MEANS AND STANDARD DEVIATI('N OF .AGES AT ONSET IN PATIENTS REPORTING
ONSET IN 1942 oR EARLIER, AND THOSE REPORTING LATER ONSET

Onset < 1942 Onset > 191,',

N ......................... 269 285
Mean ...................... . . ....... 27.85 30.59
StandardDeviation .............. ........ 8.16 9.2.5
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Figure 2.
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Figure 3.
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Annual Incidence

We ask first whether the distribution of annual incidence is
the same for male and female patients. The cumulative distribu-
tions of annual incidence separately for the sexes and covering the
years of incidence available in our material are given in Figure 4.
It appears from this figure that annual incidence does not differ
appreciably in the sexes and this conclusion is supported by the
Kolmogorov-Smirnov test of the difference between the two dis-
tributions. On the basis of this test, the probability of occurrence
of the obtained differences between the two distributions is ap-
proximately .10 and. b} . the usual standards of significance, we may
conclude that the sexes do not differ in annual incidence. This
lack of difference between the sexes permits combining the groups
for further analysis.

We have not found published data covering the entire span of
years of incidence represented in this sample. Therefore we can-
not evaluate the representativeness of this sample over the entire

1915 1920 1925 1930 1935 1940 945 1950 1955
YEAR OF INCIDENCE

CUMULATIVE YEARLY INCIDENCE OF MULTIPLE SCLEROSIS
SEPARATELY FOR THE SEXES SHOWING REGULAR ANNUAL INCIDENCE IN
YEARS WITH ADEQUATE SAMPLES

Figure 4.



22 51I.LTII'LL SCLEROSIS: PROGNOSIS ANI) I REA I'MENT

TABLE .i
\\ facHTINc, ('HART

VISION STRENGTH'
Corrected—less than 20,20(1 ...... . ..20 Paralysis .... ........................20

20200-20100 .... ..... 15 Weakness—Marked ..................... 15
20/70-20/50. ... ... 10 Moderate............ . 10
20/40.20/25........... .. 5 Slight........... _ .......... 5

PUPILS TONUS`• (Increased`or Decreased)
Pupillaryasymmetry . .. . 2 Marked ............ .........15
Abnormal reaction to light or Moderate ......... ...........10

accommodation 5 Slight ............ ........... .5
EYE MOVEMENTS ABNORMAL MOVEMENTS

Marked (such as eve muscle palsies, Marked ..................... ..........10
diplopia).... 10 Moderate .............................. 5

Moderate or slight (such as disturbance Slight._ ............................ ... 2
of convergence . 5 TENDON REFLEXES +++........

NYSTAGMUS. ... 5 +++-- ....... 2
Tinsstained ,, .. ...... 2 Absent.... _ .... 2

TONGUE—Deviation 2 CLONUS -{- ++ +++ ........... 4
FACIALS ± ........ ............ 3

Asymmetry—Marked 5 MATER—.Absent..... 2
Slight 3 HOFFMAN ± ..................... 5

OPTICDISCS ± .................. _ . 3
Pallor—Marked 15 ABDOMINALSS -(Per Side)—Absent....... 15

Moderate .. . 10 Partially Preserved........10
Minimal or Slight 5 CREMASTERIC—(Per Side)

Blurring 10 Absent .................15
VISUALFIELDS 4 . .................. 10

Restricted—'larked 15 BABINSKI—(Per side) Fully Positive .....20
Moderate 10 Equivocal .. .. _ ...10
Minimal or Slight 5 ABSENT PLANTAR REFLEX WITHOUT

Scotoma 'not to be scored if vision BABINSEI . ........................... 5
i, less than 20 200 10 OTHEI? ABNORMAL TOE PHENOMENA

SPEECH Each ................. .............. 5
Defect—Marked 15 SPHINCTERS

Moderate 10 Incontinence...... _ .. _ ........ _ .......20
Minimal ,r Slight 5 Occ. Incontinence ..................... 10

POSTURE Retention .............................10
Inabilit y to Stand 15 Frequency _ ............................ 5
.Abnormal—Marked 10 Urgency _ .... ... .. . ....... ......... 5

Slight 5 Difficulty in starting stream—occasional
STATT. S retention...... ...... _ .............. 5

Bedridden, 20 SENSATION—Per Side, Per Quality
Wh Chair ..15 Absent ............................... 10
Walking with Support of Other Person .. .10 Diminished ... ........................ 5
Crutches £ Hyperesthesia or focal pain ....... .......10
Cane 7 Paresthesia or subjective numbness........ 5
Walkic¢ Unaided with Abnormal Gait 5 IMPOTENCE ............................15

COORDINATION OTHER SIGNIFICANT SIGNS...........10
Tremor at rest and during static innervation, Exophthalmus due to retrobulbar neuritis
intentional tremor and ataxia with goal di- with pain of eyeball
rested movement= with eyes closed and with Temperature differences
eyes open, scored separately and for each Paravertebral spasm, etc.
extremitc. Marked 10 *STRENGTH is scored foe extension and flexion

Moderate ... 5 of each important group of muscles separately.
Minimal or Slight .. 2 The following groups are distinguished: hip,

ADIADOCHOKI,N&S IS .. 5 knee, foot, shoulder, elbow and hand with
Slight or t . .... 2 wrist. Thus, a complete triple flexion paraly-

BRADYTELEOKINESIS + 5 sis of the leg would be scored 60; moderate
f ....... 2 weakness of extension of one hip, 10; or

ROMBERG +... .. ........10 marked weakness of grip of one hand, 15; or
t . .................... 5 slight weakness of extension of one wrist, 5.

•*TONUS Scored per extremity.

\\facHTINc
\\facHTINc
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support this assumption. Chi-square with 17 degrees of freedom

is 36.31 which yields a probability of less than .005. Thus the

assumption of normality is not tenable if age at onset is measured

in_years. We have seen that the mean year is 29.2, but the median

(\ is 21. i years. Since the distribution of years is non-normal the

median year is the more appropriate measure than the mean.

Again we have transformed the age at onset in years to the

square root of years. The distribution of these measures is given

in figure 8. The mean of these values is 5.34 and the standard

h S - deviation is 0.837. The Chi-square tes of goodness of fit to a

normal distribution yields a value o 20.28 with 17 degrees of

freedom. The probability of departure rom normality is .26 and

- the assumption of normalit y is therefore seen to be tenable. In

further analyses of age at onset, the measure employed will thus

be the square root of the age at onset in years.

Duration of illness

The duration of illness is defined by the number of years

250 3 5.50 4.00 450 500 550 600 6 D V c 00 I Ov

AGE AT ONSET YEARS)

S 1 0 I^ 20 25 3b J6 ♦0 4 5 SO 55 60

AGE AT ONSET (YEARS)

THE DISTRIBUTION OF THE SQUARE ROOTS OF AGE AT ONSET IN YEARS AND

THE CORRESPONDING SCALE IN YEARS.

Figure 8.
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li u'o n in li tire (lied sip scars alter 0 nset, after (Fuussing the

Ol) m at L in th e hnirtli vear t)f Ills illness. lhe patient whose

grapli is sl)tncn in I lomc
,
 ` 9 (rOSSe(1 the 41)O mark ill the fi lth Near

of I)er inexorabl
y
 progressive illness, be ante bedridden duritlg

the filth year and died in the thirteenth year Of her illness. Figure

30, A-H, illustrates th e great number, wide-spread distribution

C .{ \ - •• :0

Figure 30. Representative sections from the brain and spinal cord of the

patient whose course of illness is illustrated in Figure 29. Niyelin sheath

stain (modified Heiden min method) .

A. Left temporal lobe. Enlargement four ti mes.

B. Left occipital lobe. Enlargement four times.
C. Medulla oblongata. Enlargement four times.
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is -f-.89. If tliese finding, are suhst ant iated itt a different sample of

patients, it would mean tltat i y e ( 01.1 Id predict quite effectively

from illness veal the av erage s ore of a group of patients.

Our present mat trial however, alreadv -Melds data enabling

its to examine some factors whicli may aflect the average course

in large groups of patients.

The Lack of Prognostic Indication of Sex and Age at Onset

Ilte first o1' the factors which we considered was the sex of the

patient. Since it has been noted in the literature that the inci-

dence rate of nttl ti i le_scleroic ;ti ltiglt , for women than f or amen

and a so that the death rates do not d er, one might expect a

difference in the general course of the illness between the sexes.

If that were the case, it would be inappropriate to use a single

general cure as a standa1(1 for evaluating patients of both sexes.

We therefore plotted the mean annual examination scores sep-

arately for the sexes and fitted logarithmic curves to each of these

plots. Figure 31 shows the two log curves on the same graph. It is
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basic aspects of supportive management. These included frequent
interviews with physicians and social workers who were accessible
to the patients by telephone not only during clinic hours but also
on a twenty-four hour basis; referral to vocational rehabilitation
and supportive ps ychotherapy at the clinic,35. 3s, 37. 38, ''9. 40 and to
specially organized group therapy sessions. 41. 4=, 93 These factors
were a basic ser v ice offered to all patients of the clinic.

As stated in Chapter IN', where we discussed the continued
attendance versus discontinued attendance groups, it emerged that
these treatment facilities were selective in that they were of more
obvious potential advantage and hence more utilized by patients
in the less severely disabled category. However, since the control
groups to be discussed in the subsequent sections were closely
matched as to severit y with the groups receiving special treat-
ments, this factor does not discriminate between these treatment
and control groups.

Muscle Adenvlic Acid (Ms-B-Den) and Thiamine Chloride

100 mg. sustained action t y pe A1v-B-Den (Shapiro 44 ) and 100
mg. thiamine chloride intramuscularl y- were given three times
weekly to a total of 209 patients. In about one-quarter of these
patients (54) , the dosage was increased to 100 mg. of each daily
during attacks. Since there were clearly no differences between
these two dosage groups. the groups were combined for the
analysis. This treatment was given over periods averaging 6.2
months, the median period of observation being five months and
the range being one to twent y-two months.

Of the 209 patients receiving this treatnwnt, thirty-nine cases
were eliminated from the analysis because they were not observed
frequently enough or had other treatments preceding this one.
The remaining cases included seventy males and one hundred
females. An equal number of control patients of each sex were
selected by eliminating those with the fewest observations and
those with other treatments preceding the periods available for
control study. For each of the treated cases, the observation im-
mediately preceding the treatment (initial observation) Was com-
pared with another as close as possible but prior to termination
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MEAN
SCORE

300

250

200

150
MY-B-DEN

100 --- CONTROL

50 r
FAVERAGE INTERVAL 5 MOS-

PRE-TREATMENT POST-TREATMENT

Figure 3 0 . Effect of muscle adenvlic acid (\MN-B-Den) on course of the (1isease.

Alcan scores in 170 treated patients and 170 matched control patients.

and the matched 171) control patients who did not receive muscle
adenylic acid arc shown in Figure 39.

Blood Transfusions

The use of components of blood, serum as well as whole blood
transfusions, as a treatment for patients suffering from multiple
sclerosis has been undertaken in the past on a number of samples
and the result reported in the literature (Dumas and Foixa',
Laignel-Lavastine and Koressios, 46. 47 ' 4R Stransk v . 4 "- 55 Schalten-
brand, 56 a 5r Arasa, Alexander, Loman, Lesses and Green, 5" and
V'asilesco O0 ) . Blood transfusions were tri ed because it wa s thought
or im lied b y  sonic of these anthcors 4 . ' that multi le scle-
rosis was an infectious illness of wide-s pi'eaddi ii mion an that
those not suffering from it ^^ere i so factt^ immune an there ore
capable of co n\ e y ing immunitV to affiicte persons.

Although the infectious theory of the cause of multiple scle-
rosis has not been buttressed by adequate eN idence, new evidence
concerning a vascular theory (Putnam,° 1 - 6} Brickner, 85 -°' Ruck-
er, 68 Haarr, 89 Shulman, Alexander, Ehrentheil and Gross 70 and
Swcank"-' s) as well as some evidence suggesting enzymatic deli-
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ciency 76 still point to blood transfusions as a method of treatment
of potential value in allaying the progression of the illness. A
relationship to circulatory factors is inherent in the few definitive

fay that we know about the disease suc as t re greater incidences

and severit y of the illness in cold than in warm climates. That

poor circulation due to vasoconstriction incr en c filling by
low temperatures   may account for these geographical differences
appears to e supporte y the istribution of the lesions in mul-
tiple sclerosis, the sites of dPl îon of th e lesions bein g the
least well vascularized parts of the brain and spina ] cord, narn y
t he optic s, the upper lateral ventricular an gles and t h e mid-
thoracic spinal cord while the best vascularized parts of the brain
immediately adjacent to the largest vessels are seldom, if ever,
involved (such as the optic tracts) . Then, too, the lesions them-
selves are characterized by venous congestion but arteriolar con-
striction and poor capillary filling. Thus it was felt that, since this
evidence pointed to a vascular factor, blood transfusions night
well be a means "to fill the vascular tree''. If an enz y me deficiency
should play a role, then likewise the introduction of blood from
a healthy donor might be expected to make up for such a defi-
ciency. Hence, irrespecti ye of which theory one were inclined to
favor, it seemed worthwhile to investigate the effect of blood
transfusion treatment; and the hope seemed to be justified that,
by the analysis of the ways in which the treatment affected the
patients, some new leads as to the nature of the illness might be
derived.

Method of Blood Transfusion Treatment

As described in our first pilot study, 5" transfusions of 500 cc.
of fresh homologous and compatible whole blood collected in
acid-citrate dextrose solution or of its equivalent in freshly spun
down blood plasma derived from 500 ^c . of fresh homologous
whole blood were given once weekly fora period of six weeks .

Whole blood was given to start with, but whenever the hema-
tocrit rose above 55% or the red blood count rose above six million
per cubic millimeter, plasma was substituted for whole blood.
This was usually not found nccessar} before the fourth transfu-
sion.
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MEAN

_ — — CONTROL
200 --

150
TRANSr"USIONS

AVERAGE TION I AVERAGE PERIOD OF
OF ILLNESS 6 Yrs OBSERVATION 8 Mos

PRE TREATMENT POST TREATMENT
(INITIAL 0BSERWTeN) (FINAL 085ERVATION)

THE EFFECT OF BLOOD TRANSFUSIONS ON THE COURSE OF MULTIPLE
SCLEROSIS MEAN SCORE IN 64TREATED PATIENTS AND 64 UNTREATED
MATCHED CONTROL PATIENTS

Figure 40.

by analysis of variance at better than the .01 level. The difference
between the initial and final scores for the transfiised cases is
equally significant (by- t test'. as is the difference between initial
and final scores for the control cases. Thus these findings repre-
sent a significant average improvement in the transfused case
as compared to a significant average worsening in the contro
patients. The results of this stud y would lead us to conclude tha
blood transfusion treatment has a beneficial effect on the cours
of the disease.

However, we have noted in Chapter III that the acuteness of
the attack is related to the outcome, and consequentlyn e wished
to rule out acuteness of progression preceding institution of trans;
fusion treatments as a variable which might possibly account for,
the favorable results reported above. Consequently, we examined
only those transfused cases in whom we had a sufficient number
of observations to determine the course of the illness preceding
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NEUROLOGICAL SCORE BEFORE AND AFTER
NEUROLOGICAL TREATMENT

SCORE
300r

PRE — TREATMENT I POST-TREATMENT

250

200
TRANSFUSED PATIENT

---- MATCHED CONTROL PATIENT

1 50

EA
00 v • — F-42

DURATION 5yrs IOmos

50 A M
F-37
DURATION 5yrs IOmos

( U S I  ' ___r

5yrs ICmos ; yrs 8mos 7yrs 9mos

TREATMENT AND CONTROL POINT

MONTHS

Figure 41.

NEUROLOGICAL SCORE BEFORE AND AFTER
NEUROLOGICAL TREATMENT

SCORE
300 BL

F - 29
DURATION 3yrs

25 //,`

1

200

L F
F-30

1 50 DURATION 3yrs

1 00
TRANSFUSED PATIENT

--- MATCHED CONTROL PATIENT
50

PRE-TREATMENT POST-TREATMENT

TREATMENT AND CONTROL POINT

MONTHS

Figure 42.
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TABLE 10

COMPARISON OF CHANGES IN NEUROLOGIC `TATCS OF
TRANSFUSED PATIENTS AND MATCHED CONTROL PATIENTS

V

Number of Changes

In Favor of In Faror of P

Neurological Sign Total
Transfused

Patient
Control
Patient Binoinial

(Two Tail
Test)

Vision......... .............. 9 6 .51

Optic discs . . .................. 13 7 1.0

Nystagmus.... ............... 4 2 2 1.0

Speech ....................... 3 3 .2:i

Gait ......................... 8 4 4 1.0

Romberg .................... 11

Coordination, arms . ............ 1:i 11 .12

Coordination, legs .............. 8 6 .29

Strength, arms ............. 7 4 1 0

Strength, legs ...... ... ..... l5 1 3 1 0

Tonus, legs .. ......... . . . S1 6 51

Abdominal reflexes .. _ 10 6 . 76

Tendon reflexes, leg, ........ 4 2 2 1 0

Bahinski-plantar reflex,
anychange . ... ............ 2:3 1 3 .68

Bahin<ki, complete reversal to
normal plantar reflex ..... .. 4 4 00

Rossolimo ...... 1 0 8 11

Dlendel-Bechterewc     ^^ 7 I8

Sphincters........ .... 4 1 0

Sensation, touch ............... 3 3 25

Sensation, pain ............... 9 6 .51

Sensation, position........ .... S 4 4 1.0

Sensation, vibration, right ...... 13 9 .27

Sensation, vibration, left ....... 14 1 0 .18

Sensation, vibration, romhined.. 15 11 12
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first blood transfusion was treated again in November, 1958 for

an attack of only four da ys duration. 1- his time she again achieved
a dramatic improvement during the first transfusion. Her left eye
which had been practically blind (vision less than 20j200) sud-

denl y recovered in that she could recognize large objects. Double
vision on gaze to the right recovered as well. "Illree days after the
first transfusion she noticed further inlprvvement ill vision and
twenty-six days later (after her fourth translusiolil her vision was
2020. Strength of her legs recovered as vell and her gait was fully

normal within forty-eight da ys of the first translusion.

Directions for Blood Trans fusion Treatment: Transfuse 500 cc.
of fresh whole homologous and compatible hi )d collected in acid-

citrate dextrose solution once weekl y over a period of six weeks.
Determine red blood count and heniatu;crit before each new trans-
fusion. If the red blood count is above six million per cubic milli-
meter, or the hematocrit ris:s above :)s per ceut, substitute 180 cc.
of freshly centrifuged plasma prepared from homologous and com-
patible blood for the S00 cc. of whole blued.

Lately we have tended to gi, e plasma from the outset either

freshly spun down from 50( 1 cc. of whole blood or 1(30 cc. of freshly
frozen plasma front h(omn)l( nis and compatible blood. While we

do not yet have available a sufficienc y of such cases for statistical

evaluation, it is our clinical impression that plasma transfusions

provide results full y as good as those of transfusions of whole
blood, including the occasional instances of sudden and dramatic
relief of signs and svnipt)tns which had stubbornly failed to yield

to spontaneous recover}. We have latel y also treated patients with

less than a series of six transfusions, giving only one transfusion at
the time of an unyielding attack provided that it was followed by
effective relief. We found that such treatment given once or twice
a year, as needed, was able to bring about prompt reversal and
restoration to pre-attack status. However, these cases are still not
numerous enough for statistical evaluation.

Schaltenbrand T s has gone one step further and reports that 200

cc. of blood may be sufficient for this purpose. In the patients
whom we have thus treated, however (four so far) , we have given

the standard size transfusion. This method of aborting. short cut-

ting or reliev ing attacks is worth further investigation, because`it


