


Number 14

STAFF 14mING BULLmIN
H8SPITALS OF THE
UNIVERSITY OF MINNESOTA

Friday., Y'anuary 28. 1938

•

Volume IX

INDEX

II. MOVIE ................... ..•..•.

I . LAST WEEK • • • • . • • • • • • • . • • .' • • • .

III. ANNOUNCErfl"ENTS

155

155

155

, • l' II· .. . .. .NEXT WEEK ..1.

2. PRESIDENT'S BIRTHDAY

AUTHORS.

. . .3.

4.

WELCOME . . . . . .
. . . .

. . .

. . . . .

· .' . . . .
• • • • 'II

· . .. ,. " .

155

155

155

IV. .ACUTE ANTERIOR POLIOMYELITIS ... . ." .'
W. S. Sako
R. L. Wilder
A. V. Stoesser. • 156 .. 176

..

Published for the General Staff Meeting each week
during the school year, October to May. inclusive.

Financed by the Citizens Aid Society
r

William A. O'Brien



Place:

Program;

January 21., 19:38

Recreation Room
Nurses' Hall

l2t15 to Iti5 P.M.

Moviet ~Spiders"

Iron Deficiency Anemias
John J. Bo eht'er

155

child~en at the General ~ the result of
skillful aftercare by physicians; physio
therapists, occupational therapists;
school teachp,rs; sociai workers andvisi·
tors from the Child Relief Socipty; who
also supplied braces. tet us 1eavp this
meeting with a resolve to help.

3. WELCOME
Members of Institute

. of Hospi tal Admini'st~ators.

4. AUTHORS
I

I

Discussion: Cecil J. Watson
Wesley Spink
Ruth Boynton
Harry Chfistiansen
John J. 130ehrer

Present: 117

Gett rude Gunn,
Record tibrarian

II. MOVIE

Ti tle: "Woodwind Choi!:.lt

Released by: E~pi Film Co~poration.

I I I. ANNOUNCIDiiENTS

1. NEtT WEEK (Dr~ Penfield)
Meeting day has been

changed from Friday to Thursdayj for
next week only. Mark calendars.

2. PRESIDENT'S BIRTHDAY

Tomorrow Franklin
Delano Roosevelt will celebrate his birth
dayi Some will send dimes, others buy
gold certificates, or attend the Presi
dent's Ball at the Minneapolis .A;rmorY4
This celeb~ation is for the purpose of
raising funds to fight infantile para1y
.sis. With representatives from hospi~

tals throughout Minnesota and surrounding
states, we dedicate this hour to a dis~

cussion of the disease that strikes
greatest terror in the hearts of parents~

Thru cooperation it is possible to do
muCh for polio yictims. One has only to
watch the thinning ranks of the paralyzed

w~ s. Sake was born in
Hawaii. On a trip through the states
he picked Minnesota as his school. He
made a stopover and took a ride a~ound

the bity. The lakes int~igued him end
he promised himsplf that he would spend
his Sundays there while at school. In
stead he spent his Sundays at school.
M.D. M~nnesota, 1936, he is now a resi
ient in Pediatrics at the General. He
has studied their polio problem night
and day for the lest 3 months. Con~

gratulationsJ

R. Lo lIBob ll Wilder is
from ,Pueblo, Colorado. After graduetior
in Medicine at Minnesota, he went to
Walter Reed Hospital; Graduate work in
Minneapolis and Ann Arbor found him
ready for ptectice in Minnetipolis. Has
been associated with Dr~ Rodda for over
10 y~ars. Bob is the exception in that
he has kept his University appointment
since graduation. When on service he
is a most faithful worke.r and each year
grows more valuable to his patients and
thE') University.

A. V. stoElsse~ is from
Minneapolis. His front store teeth are
the result of lightweight football in
high school. He i sa pre~medic product.
of war ~ays~ After graduate study he
received a staff appointment, Is now
chief of staff at Minneapolis General
and assistant professor; A vic~im of
allergy; he is most interested in this
disease in children. Still single, he
is rated very high as a mat~imonial

prospect by the girls. 'ne of our best
teachers, he knows the problems of the
men in practice and is skilled in trans
lating our clinical observations and
scientific research to every day needs.
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IV. ACUTE ANTERIOR POLIOMYELITIS

W. S. Sako, R. L. Wilder,
and A.. V. Stoesser

} Introduction

A. review of some of the literature on
acute anterior poliomyelitis, analysis
of 68 cases treated in the Minneapolis
General Hospital and respirator cases
treated in the University of Minnesota
Hospitals and Minneapolis General Hospi
tal from July 1, 1937 to December 31,
1937. The diagnosis of acute anterior
poliomyelitis was made after careful
clinical and thorough laboratory inves
tigation.

Denni tion

the cocci ere air-borne contaminants
or under certain circumstances are
terminal invaders probably from the
nasopharynx and have no etiological re
lationship to poliomyelitis.

3. "Globoid Bodies"
In 1913 FIAxner and Noguchi

described minute structures called
IIg1oboid bodies,1I which could be grown
by special methods anaerobically from
the nervous tissue of human or animal
origin or from filtrates of such tis
sue. They expressed the view that an
etiological relationship existed be
tween the cultivated micro-organisms
and human or experimental poliomyelitis.
Flexner in a subsequent report in 1928
doubted that these Ilgloboid bodies"
are the causal factor.

I

)

~ .

Poliomyelitis is an acute contagious
disease characterized in the majority of
cases by preliminary variable general
manifestations, and followed in many
by evidences of acute involvement of the
central nervous system which in some leads
to irregularly distributed paralysis suf
ficient to cause death or produce dis
abilities.

Etiology

The exciting organism has never been
definitely established.

1. Negative Results
Earlier workers in the field of

bacteriology were unable to associate
any microorganism as the cause of this
disease. Landsteiner and Popper,
Flexner and Lewis, Wickman, and others
concluded that in the few cases in which
the bacteria were found, they must be
regarded as accidental.

2. streptococcus
Mathers in 1916 after isolating

the streptococcus believed that he had
found a solution to the problem. Nuzum
and Herzog found organisms similar to
those described by Ma.thers. Rosenow,
however, has been the most ardent advo
cate of the streptococcus as the etio
logical agent, publishing numerous re
ports in support of his contention.
Opponents of this theory contend that

4. The Virus
There is now a preponderance

of evidence and general acceptance
that the disepse is caused by a fil
trable Virus.

Until recently there was almost uni
versal acceptance of the theory that
the virus entered the human body through
the upper respiratory tract, specifical
ly the olfactory tract, and thence via
its fibers to the central nervous sys
tem. Lately, Toomey has been active in
advancing the gastro-intestinal tract
as the portal of entry. He has con
ducted numerous experiments to prove
his theory, and has been successful in
reproducing the disease in monkeys by
inj~ction of the virus subserosally or
into the gut between two clamps. He
claims that the central nervous system
is invaded via the sympathetic fibers.
His experimental method of reproducing
the disease is criticized as being too
drastic. In analyzing our series of
cases, we found that presenting symp
toms of the gastro-intestinal exceeded
those of the respiratory group.

Manner of Transmission
and Contagiousness

The disease is probably'communicated
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by secretions of the mucous membranes
of the naso-pharynx, the virus being
conveyed from person to person. The
principal method of spread is believed
to be healthy human carriers. Contami
nated milk and water have been observed
occasionally to spread the disease. In
sects as vectors have been mentioned
particularly by European workers. Re
cently Toomey has reported a Ktoxic fac
tor" present in the stools and urine of
poliomwe1itis patients, ~t he does not
state whether the virus is present in
this "toxic factor."

Only 2 of the hospital employees of
the Minneapoli s General Hospital con
tracted the disease, a'nurse Who visited
her parents in Montana until a week prior
to her illness and was working in the
outpatient medical and pediatric services,
and an orderly working in the nurses I

home. Three patients were admitted with
an incorrect diagnosis to other divisions
of the hospital where no contagious
technique was carried out. None of the
nursing or medical staff in the contagious
department suffered any symptoms sugges
tive of poliomyelitis. Aside from the
Los Angeles epi1emic of 1934 in which 15%
of the personnel of the contagious unit
came down with the malady, observation
indicates elther that the disease is not
very contagious or that many people con
tract milder forma of the illness and
thus develop immunity. The period of
contagiousness is unknown.

Epidemiol0Q'"

The epidemiology of this disease is a
perplexing one. There is as yet no test
by which individuals who are susceptible
may be distinguished from those who are
not. except the failure of their serum
to neutralize the virus~ Whether this is
a true test of susceptibility or not, it
is impracticab18 for general use because
of the expense involved.

1,· Incidence
Reports indicate that the inci

dence throughout the world seems to be
increasing probably because of a better
understanding of the disease or because
of the requirement of many health depart
ments in making the disease reportable.
A survey of public health reports shows

US?

that the incidence in the United States
increases as one proceeds north.
Fisher and Stillerman report incidence
in New York of 27 cases per 100,000
of population for the year 1935, and
Leake, quoted by these authors, gives
an ~verage incidence of 10 cases per
100,000 people per year. The annual
incidence in the Minneapolis General
Hospital, Minneapolis, and Minnesota
fOf the respective years are shown in
Tables 1, 2, and 3.

Table 1

Cases of Poliomyelitis
In Minneapolis Generril

Hospitnl

Year No. of Cases

1920 20
1921 10
1922 1
1923 1
1924
1925 26
1926 14
1927 7
1928 14
1929 14
1930 13
1931 65
1932 8
1933 42
1934 9
1935 6
1936 6
1937 68

- - - - -
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Year No. of Cases Table 4
.

1915 122 Seasonal Incidence
1916 910 Minneapolis General Hospital 1937
1917 76 July 1 - December 31
1918 84
1919 84 Month No. of Cases
1920 75

01921 702 July
1922 51 .August 20
1923 80 September 36
1924 136 October 7
1925 950 November 3
1926 47 December 2
1927 138
1928 223 - - - - -
1929 30
1930 475
1931 810
1932 122
1933 382
1934 109
1935 98
1936 31
1937 358

J

"

)

,
I

Table 2

Cases of poliom~elitis

in Minneapolis

~ No. of Cases
1921 45
1922 4
1923 4
1924 11
1925 90
1926 5
1927 15
1928 34
1929 4
1930 46
1931 143
1932 10
1933 94
1934 9
1935 13
1936 8
1937 95

During this period, from 1921 to 1937,
the population of Minneapolis increased
from 390,000 to 490,000.

Table 3
Cases of Poliomyelitis

in Minnesota

During this period, from 1915 to 1937~
the population of Minnesota increased
from 2,200,000 to 2,600,000.

.... - - - -
A. Rural and Urban Incidence
~has been reported that

there is proportionately greater rural
prevalence and that the case and death
ratAs are also higher in the rural
districts and small to\7nS than in the
densely populated areas. In our series
no attempt has been made.to determine
this.

B. Seasonal Incidence
Although in the south temper

ate zone the greatest incidence of
poliomyelitis is in March and APril, it
is characteristically a disease of sum
mer and early fall. The period from
July to October in Minnesota is the
season of maximum prevalence. Epidem
ics have their onset bp.fore the warm
weather and ordinarily disappear with
the cold weather. No adequate explana
tion of this seasonal variation has
been made. In the northwest the great~

est incidence is in the month of Sep
tember. This is borne out by Tables
4 and 5.
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65
65
58
27
16
26

No. of Ceses

Table 8

Age Group

Under 1
o - 4
5 - 9

10 - 14
15 - 19
20 - 24
Over 25

1M

Age Distribution
Minnesota - 1914-1936

Age Distribution
Minneapolis - 1931-1936

Table 7.

45
20
22
20
40
42

380
880

1010
560
205
50

No. of Cases

'1'a.ble 5

Seasonal Incidence
Minnesota - 1925-1936

January
February
March
April
May
June
July
August
September
October
November
December

I
I

D. Sex
A study of the statistics

will show that poliomyelitis consistent
ly attacks more males than females.
The ratio between the sexes has varied
somewhat in different epidemics but
excess of males over females is one of
the most constant epidemiological fea
tures ot: this disease. No satisfactory
explanation of this pAculiarity has
been observed. The sex incidence in
the Minneapolis General Hospital~

Minneapolis, and Minnesota is summar
ized in Table 9.

J'

C. ~
The incidence of poliomyelitis

in children under 1 year is lower than
in the years immediately succeeding.
This had been attributed to a passive im
munity in infants shown by the demonstra
tion of Aycock and Kramer that the neu
tralizing power of the serum from the cord
blood of 11 out of 12 newborn infants
corresponds to that of their mothers.
The majority of the cases fall between
the ages of 1 and 14. It has been report
ed that there isa slight rise of cases
at the time of, puberty with the female
curve showing a little earlier rise than
the male curve9 The age incidence in the
Minneapolis General Hospital, of Minne
apolis. and for Minnesota is clearl;y
shown in Ta:bles 6, 7, £:nd 8•.

Table 6

Age Distribution
Minneapolis General Hospital, 1937

Age Group

Under 1
o - 4
5 - 9

10 - 14
15 - 19
20 - 24
Over 25

No. of Cases

150
1680
1635
1075

635
375
323

Table 9

Sex Incidence and
Ratio of Polio~yelitis

Male Female Ratio

1 ;·1
1.5: 1
1.41 1

34
III

2431

34
167

3342

Minneapolis General
Hospital 1937

Minneapolis 1931-36
Minnesota 1914-36

Age Group No. of Cases

Under 1 0
o - 4 21
5 - 9 11

10 - 14 18
15 - 19 6
20 - 24 4
Over 25 5

- - - - -

.1

,
I
j,
1



I' Case Fatali ty ~Y Sexes

There is very little difference
in the death rates of each sex. This
is shown in Tehle 13.
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Table 11 (Continued)

Year Cases Deaths Case Fatali ty
Per Cent

1933 94 10 11
1934 9 5 56
1935 13 2 15
1936 8 1 13

*1937 95 15 16

*To date, December 15•. 1937.

*To date, December 15, 1937 •

Table 12

Poliomyelitis Cases and Deaths
Reported in Minnesota, 1915-1937

Year Cases Deaths Case Fatali ty
Per Cent

1915 122 21 17
1916 912 105 12
1917 75 10 13
1918 83 22 27
1919 85 16 19
1920 74 18 24
1921 702 102 15
1922 51 20 39
1923 80 17 21
1924 136 31 23
1925 955 145 15
1926 46 15 33
1927 139 36 26
1928 224 57 25
1929 32 6 19
1930 479 37 8
1931 811 66 8
1932 124 10 8
1933 383 37 10
1934 113 21 19
1935 99 10 10
1936 37 4 11

*1937 353 47 13

Deaths Case Fatality
Per Cent

10 22
1 25
2 50
2 18

10 11
o 0
3 20

12 35
1 25
2 4

14 10
2 20

Poliomyelitis Cases and Deaths
Reported from Minneapoli~ 1921 - 1937

Table 10

E. ~and ~ Incidence
Table 10 presents the relation

ship between age and sex incidence ar
ranged according to standard age groups
and reveals the fact that at all ages.
more males develop the disease than
females.

Table 11

Age and Sex Incidence
Minnesota - 1914-1936

1921 46
1922 4
1923 4
1924 11
1925 90
1926 5
1927 15
1928 34
1929 4
1930 46
1931 144
1932 10

F. Case 'atality
In general the case fatality

is inversely proportional to the number
of cases. It is high in years of low
prevalence and low in years of high
prevalence. In the Minneapolis General
Hospital during the 1937 period studied,
we had 11 fatalities out of a total of
68 cases or a case fatality of 16%. Cut
of the 11 deaths 5 were females and 6
males. Tables 11 and 12 give the case
fatality in Minneapolis and Minnesota.

I
,~

.Age Group Male Female

Under 1 80 65
o - 4 1025 800
5 - 9 955 670

• 10 - 14 576 390't

~
15 - 19 379 240

~ 20 - 24 227 150
Over 25 190 130

;j
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Table 13

Case Fatality by Sexes

~.

!

I
~ .

!

Total Cases
M r F

Minneapoli s General
Hospital - 1937 34 34

Minneapoli s - 1931-1936 167 111

Minnesota - 1914 - 1936 3344 2437

Deaths Male Cess Female Cese
,

~ Fatality Fatality

6 5 18% 15%

23 11 14% l~

496 319 15% 13:lJ,

Table 14

2

Un
d('ter
mined

34

No Tonsil
lectomy

32

Tonsil
lectomy

Tonsils In or Out

H. Family Incidence

I. Second Attacks

Table 15

Qpig1ey in 1934 cites 11 cases
of second attacks from the literature.
He added one case of his own. Fischer
and Stillerman report another case in
the New York epirj.emic of 1935. There
were no cases of ~Acond attacks in
our series.,

68

The size of the family does not
seem to influence the incidence of the
disease. The cverage size of the
family was 4.6. The number of chil
dren under 20 years in the family in
cluding the patient wes 2.8., Seven
families out of the 68 cases had other
children at home ill with griplike
symptoms. No. multiple cases occurred.

No. of
Ce_ses

our series 1 patient ~~d tonsillectomy
2 weeks prior to admission. He devel
oped a bulbar form with respiratory
paralysis and died. The feat that
tonsillectomy does not alter the in
cidence of the disease can be seen in
the following table.

28 c;,
14.5%
10 %
15 :lJ,
18. %
24. %
33. %

Case Fatali ty
Per Cent

Age Group

Under 1
o - 4
5 - 9

10 - 14
15 - 19
20 - 24
Over 25

2' Case Fatali ty ~ ~ Groups

G. Relation of Tonsi11ectonv
to Incidence

Case Fatality by Age Groups
Minnesota 1914-1936

The case fatality by age groups
for Minnesota during the period 1914-1936
is presented in Table 14. It is seen
that the greatest death rate occurs in
the patients under 1 year and in those
over 25 years of age. The lowest rate is
in the period between 5 and 9 years of
age in which there is also the highest in
cidence of the di sease.

Aycock and Luther in 1929 report
ed 16 cases of poliomyelitis following
tonsillectomy of which 11 were of the
bulbar form. Silverman reported 5 cases,
all of which were of the bulbar type.
Fischer and Stillerman reported 10 cases,
5 of which were of the bulbar form, whose
incidence throughout the epidemic in

'New York City in 1935 was only l~., . In

)
,;

I,
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Table 17

IV

10
5
o
3

II III

3 1
2 1
3 0
8 1

Symptoms and Signs

TlPes of Paralysis
Accordi~ to Blood Groups

A. Presenting Symptoms

I~ TlPes of Onset

Spinal Paralytic 0
Bulbar Paralytic 0
Diffuse Paralytic 0
Non-Paralytic 0L. Visits Out of City

Only 17 cases had been out of
the city within one month before their
illness.

J. txposure
There were 12 cases with a def

inite history of exposure.

M. Race
No absolute racial susceptibility

or resistance to poliomyelitis has been
demonstrated. Two out of 68 cases were
negroes.

K. Swimming
Of the 68 patients, 23 cases

gave a history of having gone swimming
in lakes in and about the Twin Cities
within a month prior to their illness.J

f

•
I

N. Suscepti bili ty of~ Groups
In the Roumanian epidemic of

1927 it has been reported that Groups I
and IV (Moss) predominated. Jungeblut
and Smith in a study of 578 human polio
myelitis sera in the New York City
epidemic of 1931 stated that Group B
(Moss III) furnished fewer cases in per
sons over 5 years of age, a greater per
centage of normal persons of this group
neutralized the virus in vitro than of
other groups, and pooled sera of this
group neutralized in a higher dilution
than that of other groups. Cowie. Par
sons, and Lowenberg reported that in the
mild or pre-paralytic cases the greatest
number belong to Groups III and IV (77%),
whereas with severe poliomyelitis in
paralytic stages most cases occurred in
Groups I and II. The findings of tn~

above investigators have not been sub
stantiated in our small series of cases
as well as by other workers. Tables 16
and 17 summarize these findings.

l' Cerebral and
Meningeal

2' Gastro-
intestinal

3' Respiratory

B. Progress

l' Progressive

2' Dromedary
- - - - -

30

20

18

53

15

43.5

30.4

26.1

78

22

Table 16

,,
I,
~
t

Relationship Between Incidence of
Poliomyelitis end Blood Groups

Group 1 II III IV

Normal per cent 4 43 12 41
Grooten and

Kossovitch (1910) 0 56,4 14.5 29.1
Foa (1930), 0 54.6 4.5 40 •. 9
Our Series (1937) 0 41.7 8.3 50.0



,. Frequency of Different Symptoms
~ Signs £a Admission (68 cases)

Total 43
(63.2 per cent)

. Total 18
(26 per cent)

163

Total 11

1 1 Lower extremities
a. One lower extremity 5
b. Both lower

extremities 6

l' Spinal 18
2' Bulbar 0

D. Location of Paralysis Cases

c. Residual Paralysi s
Excluding Deaths Cases

B. TyPes of Paralysi s Cases

l' Spinal paralysis 22
2 1 Bulbar paralysis 15
3' Bulbo-spinal paralysis 6

No. of Cases

Fever 66
Stiff neck 56
Pain in extremities.

neck. or back 52
Headache 47
Vomiting 42
Constipation 41
Spinal paralysis 30
Kernigls test 30
Upper respiratory infection 23
Drowsiness 23
Anorexia 23
Bulbar paralysis 17
Difficult swallowing 17
Difficult speech 17
Nausea 16
Irritability 13
Difficult respiratiQn 9
Urinary symptoms 8
Hyperesthesia 8
Photophobia 5
Tremors and twitchings 3
Convulsions 1

Symptoms and Signs

"

i,

I

J
J,

A~ Maximum Temperature 105.8 F.(R)
B. Average Maximum

Temperature 103.9 F.
C. Average Temperature

on Admission 101.6 F.

2' Upper extremities
a. One upper extremity
b. Both upper

extremities

Total

3' Both upper and
lower extremities

3

3

;,

,,

4•.

D. Average Duration of
Temperature from

_ Onset

11 Non-paralytic cases
21 Spinal paralytic

cases
3' Bulbar paralytic

cases
4' All cases

Paralysis

A. Onset of Illness to
.Paralysis

I' Spinal paralysis
2' Bulbar pa.ralysis
3' All cases

6.0

7.4

7.0
6.7

5.1
4.85
4.97

4' Trunk and abdomen

5' Intercostals and
diaphragm

6 I Bulbar
a. Phnryngepl
b. Ph~ryngeal and

respiratory
c. Facial and

pharyngeal
d. Facial
e. Bulbo-spinal

Total

1"4

3

7

6

1
1
6

21
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8,500
8~ 200
8,600
8,' 200

8,900

Spinal Fluid Findings

All types

Non-paralytic
Abortive
Spinal paralysis
Bulbo-spinal paralysis

White Blood Oell Oount

Table 19

Average leucocyte count in various
types of cases

Minimum count 4,750

Maximum count l4J 400

gabors that the antibody content of the
blood of recently recovered patients is
low or absent! Patients with comp11ca~

tiona such as pneumonia or in the ter
minal stage were not included~ The
minimal count was observed in a patient
whose temperature at the time the blood
was withdrawn for study was 103.5 F.(R).
Our findings are revealed in Table 19.

D. Paraly;tic
Oases with typical symptoms and

with flaccid paralysis.

A. Abortive
Oases with typical poliomyelitis

symptoms and signs but with no paralysis
end with negative spinal fluid findings.

o. Encephalitic
Oases with positive spinal

fluid findings, with or without upper
motor neuron paralysi~ or convulsions,
characterized by marked disturbances of
sensorium, extreme and prolonged drow~

siness and stupor.

5'. ~ of Poliomyeli Us

The different types of' pol1omyeli
tis encountered in the Minneapolis Gener
al Hospital during the three years of
highest incidence are summarlzed in
Table 18.

B. Non-paralytic
Oases with positive spinal

fluid findings and wi.th involvement of
the central nervous system but with no
paralysis.

J

I

,
j

)

J

Table 18

Incidence of the Type of Polio~

myelitis,Minneapolis General Hospital

Years of Highest
Incidence 1937 1933 1931

Abortive 6 0 1
Non-paralytic 18 17 31
Eneephali tic 1 0 1
Paralytic

Spinal 22 19 27
Bulbar 15 7 4
Bulbo-spinal 6 4 1

Laboratory Findings

i. Tnite Blood Cell Count
The majority of the leucocyte

counts were at the level of high normal
and did not show any correlation to the
temperature. This indicates that the
blood response and presumably the anti
body response is slow or absent and may
explain the findings of numerous investi-

The majority of the spinal cell
counts were below one hundred~ The
spinal paralytic cases had the highest
average count~ The pure bulbar types
h~d the lowest average count. Thre~

severe spinal paralytic cases showed nor
mal cell counts on the third, fourth, at
eighth days of the disease respectively.
Three bulbar paralytic cases had normal
counts on the second, eleventh, and
fourteenth days of the disease~ Severn]
instances were observed in which one' or
two spinal taps were negative but sub
sequent punctures showed elevated counte
These findings show that the spinal
fluid is very unreliable in the diagno
sis of the disease, especially if only
one examination is mede. nne patient
showed a cell count of 7000 cells with e
very cloudy fluid. He was treated with
1% sulfanilamide solution intraspinally
and subcutaneously according to the
method outlined by Schwen~er et al,
The next ~ay the count was 1000~ but on
the tdrd haspi tal day hI" 1eveloped a
flaccid paralysis of the right arm, No
9r genisms were isolated. The spinal



fluid sugar determinations were within
normal limits in all instances. The
protein level was variable. The spinal
fluid findings are summa.rized in

.Tp.ble 20, and "he dhange in the dir..
ferential picture as the disease
progressed is revealed in Chart 1.

Table 20

Spinal Fluid Findings

Averages in Elevated Cell Counts with Differential and Sugar

Normal Cell Counts
Abortive
Spinal paralytic
Bulbar paralytic

6
3
3

!

P.M.N. Mononuclears ~
Count Per Cent Per Cent mg, ppr 100 cc.

Abortive 63 mg.,

Non-paralytic 81 49 51 59

Spinal paralytic 138 35 65 66

Bulbar paralytic 63 23 77 67

Bulbo-spinal 40 31 69 57
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Prophylaxis

B. Brodieis Vaccine·

le?

2. Zinc Sulphate Prophylaxis

Olitsky and Cox in 1934 showed
for the first time that mice receiving
a number of nasal instillations of

~eutralizing antibodies ate produced
in ~ver 80% of the vaccinatp,d individ
~als. The dosage advocated was 3 in
jections of 0.25. 0.5, and 0.5 cc~ at
ihtet~als .bf one week for children
1 to 3 years .of age, with slightly L~" __

er, doses for older children. Kolmer
has vaccinated over 11,000 individuals
of which 91% had no reactions. Nine.
per cent had slight reactions compar
able:to those produced by injections
of diphtheria toxoid. Among approxi
mately 11,000 individuals, polt'omyel:\.
developed in 10 individuals who had
received 1 or 2 doses of the vaccine.
No instance of poliomyelitis developed
aftor 3 full doses of vaccine. The
killed virus is probably safe if given
subcutaneously but certainly might be
dangerous ,if given otherwise. In spi
of Kolmeris observ?tions, the immuni
tion value of his vaccine is greatly
doubted~

Brodi e., beli eving that mo:nkE~Y

passag~ virus being still infectious
for man~ has prepared a germicidally
inactive virus from a 10% suspension
monkeY spinal cord virus to which is
added 0.1 cc~ formalin: Since intr~

peritoneal inoculations have failed to
infect monkeys~ he believes that the
vaccine is safe~ He administers i to
2.5 cc~ intracutaneously and the re
mainder of 5 cc~ subcutaneously in the
abdomen and has repeated the injection
after 10 to 14 days~ About 9000 in
dividuals have received the vaccine.
Less than 1% of the vaccinated had
general reactions~ and less than .z1,
local reactions~ The vaccinated group
included 5~4 individuals who received
the injections after a definite hi
of exposure~ Three of these developed
the disease on the day of injection,
and one. thirteen days later. Inasmuch
as it takes 3 weeks to obtain full re
sponse from the vaccine, ~rodie be
lieves that one cannot expect protecti
after exposure..

A. Kolmer's Vaccine

l~ Active Immunization

Diseases which were mistaken for
poliomyelitis in our series were as
follows:

Acrute upper respiratory infection 14
Pneumonia 3
Gastro-intestinal disorders ~

Trauma 2
Meningococcic meningitis 1
Pneumococcic meningitis 1
Benign lymphocytic meningitis 1
Laryngeal obstruction 1
Heart disease 1
Subacute bacterial endocarditis 1
Pyelitis 1
Acute salicylate poisoning 1
Malaria 1

Differential Diagnosis

Being convinced that effective
vaccination against pnliomyelitis re
quires the administration of. an active
virus, Kolmer has developed a vaccine
for the immunization of monkeys and
human beings. It consists of a 4% re
Illote monkey passage virus "attenuated ll

with 1% sterile solution of sodium
ricinoleate and later modified to in
clude 1:80,000 phenyl-mercuric nitrate
fer protection against contamination~

After sui table monkey experimentation~

he inoculated susceptible children with
this attenuated virus and proved that

Various attempts have been m~de

to induce active immunity experimentally~

The results have all been confusing and
inconclusive~ There 1s as yet no satis
factory means of active immunization~

Inc~ease in the antibody content of the
blood has been achieved but Whether
this is a true measure of immunity or hot
is questioned. Theoretically what is
desired is an increase in tissue immunity
and not an increase in the humoral anti
bodies. The effect of any method of
immunization therefore cannot be evalu
ated. Two methods of active immunization
attract our attention at the present
time.
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nie acid were rendered resistant to sub
sequent infections with equine encephal
omyelitis virus injected by the nasal
route. In May 1935, Armstrong and Harri
son of the United states Public Health
Service reported that monkeys treated
intranasally with a 4% alum solution
exhibited a high incidence of resistance
to subsequent instillation of virus.
Some months la.ter, Sabin, Oli tsky, and
Cox of the Rockefeller Institute con
firmed these'rbservations and reported
that 4% tannic acid also exercises a
protective action. In 1936, Schultz and
Gebhard showed that a solution of zinc
sulphate gave a more lasting and a higher
degree of protection than any other of
the chemical agents of which there were
over forty. Because of its simple com
position, relatively low toxicity, sur
prisingly high protective action in
monkeys, and the fact that zinc sulph~te

in a concentration of one per cent pro
tects an animal for at least 3 weeks
against repeated intranasal instillations
of an acti\Te virus, they have recommended
a trial' in human beings. This procedure
presupposes that the portal (·f entry of
the virus is the olfactory tract. To
minimize and in many cases eliminate the
discomf~rt that follows high intranasal
instillations of the chemica~, Peet,
Echols, and Richter of Michigan have

added 1% pontocaine solution as a local
anesthetic.. It WaS found that this local
anesthetic is relatively non-toxic and
in no way decreases or alters the protec
tive value of zinc sulphate. They have
therefore advised a solution containing
1% zinc sulphate, 1% pontocaine hydro
chloride, and 0.5% sodium chloride to
make the solution mere nearly isotonic.

'They have also found that the actual
application of the chemical solution to
the olfactory area has been found to be
more difficult than anticipated~ They
have devised an at~mizer with a special
spray tip to be introduced under direct
vision to the region of the cribriform
plate. Cne cc. of the solution is
sprayed over each olfactory area.
Schultz and Gebhard recommended one in
stillation once every 2 weeks during
weeks when the risk of the infection is
great. A more desirable procedure would
be to apply the solution for 2 or 3 suc
cessive 4ays and once every 2 weeks
thureafter.

Lately Tisdall and his co-workers
reported their experiences with the
zinc sulphate spray in Ontario, Canada.
They gave 5233 children 1 spraying with
no serious complications. Cf 740
children tested, 25% he,d anosmia. There
were 6300 children who served as con
trols. In the 4713 children who were
sprayed twice. 11 cases of poliomyelitis
occurred. In thp contral group of
6300 children, 18 cases developed polio
myelitis. The attack rate in the per~

iod from 7 days after the first spraying
to 30 days after the second spraying
was 2.1 for the sprayed group anr:.·2.9
in the control group. These figures are
not statistically significant. The
conclusion reached is that since the
spraying technique is difficult to ad
minister by general practitioners and
cannot be done quickly enough to meet
the emergency of an outbreak, it cannot
be considered a practical health pro
cedure.

3. Passive Immunization

A survey of the literature fails
to in1icate that passive immunization
is a practicable procedure in the pre
vention of poliomyelitis.

Trpatment

1. Serum Therapy

A.. Introd.uction

Recent reports in the liter
ature have not yet proven the efficacy
of serum therapy. Most investigators
using their particular sera have demon
strated their neutralizing value. But
it has not been shown that the neutral
izing potency of sera against the virus
of poliomyelitis is a true measure of
their therapeutic activity. There is
no satisfactory laboratory method of
testing the potency of the various types
of sera except by neutralization tests,
and until such method is found the re
~~lts of serum therapy will always be
in doubt unless carefully controlled
studies in a large series of cases by
~ifferent workers can show uniformly
beneficial clinical resul tal According
to a statement of thp. Editor of the
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Journal of Pediatrics, April 1937. the
status of serum treatment can be sum
marized DS follows: "The ace'Un1uls.ting
mass of new data indicat~~ that it is
futile to expect any practic'a! 'V's.lue
from serum treatment. n

B. TyPes of Sera

If.,serum is used there are
three types aVailable.

l' Antistreptoeoccic serum
of Rosenow.

2' Antiviral animal Qera.
3' Human adult or con

valescent sera.

c. Mode of .A.d.ministretion

Originally sera were given
only intraspinally, then intraspinally
and intramuscularly or intravenously~

Recently the tendency has been more
toward intravenous therapy, favoring
large doses of 100 to 600 ce. of serum.
Harmo~ Shaughnessy, and Gordon claim
that when serum is given to monkeys
intraspinally, it appeared to set up an
aseptic meningitis which hastened the
advent of paralysis. Park in an impor
tant contribution made a comparison of .
the results obtained by the various
methods of administration and could find
no difference in the outcome.

D. Antistreptoc,ccic Serum
2i. Rosenow

Rosenow states that in con
nection with his serum, paralysis did
not oeeuz in a single instance when
treatment was begun before its onset.
and all recovered. No extension occurred
following the giving of the serum in the
patients who reeovered and in whom
paralysis was marked at the time of
serum treatment. Nuzum and Willy and
oth~rs have also reported good clinical
results, but the majority of investigators
have been tu1able to obtain the remark
able results claimed by Rosenow.

E. Antiviral Horse~

l' Pettit's Horse Serum
2' Park's Concentrated

Horse Serum
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3' Toomey's Hyperimmune
Antipoliomyelitis Horse
Serum

All of these different iypes of
sera have their proponents but results
have not been uniform, and their value
is doubtful. Toomey who ~elieves

that the portal of entry ~f the virus
is the gastto-intestinal tract has
8xperimentally shown that in monkeys
the disease is produced only when the
virus factor is combined with the
toxic factors thnt are present in the
gElstro-intestinal tI'act as a result of
intestinal stasiEh By injecting virus
suspended in saline solution together
with a. enteI'ic toxin filtrate
(Iltortified rt antigen), he has ~eveloped

a hyperimmune antipoliomyelitis horse
serum. This serum has been distributed
by Toomey for experimental purposes.
We have tried it in three cases, one
non-paralytic, one paralytic, and one
bulbar.

In all of these patients skin and
conjunctival tests were negative.
Serum was given slowly by the drip
method, well diluted, and with all
ordinary precautions exercised in
intI'avenous therapy. The clinical
course in all after the administration
of the serum was rapidly downhill with
cyanosis, respiratory difficulty,
vomiting, and death in from three to
twelve hours. It has been suggested
that the patients may have died from
a serum reaction. Until this can be
ruled out, we do not feel justified in
using the serum.

F. Convalescent Human Serum

Levaditi and Landsteiner in
1910 showed that serum from monkeys
in the convalescent stage of the experi
mental disease contained a substance
that prevented infection when serum
and virus were incubated in vitro.
Netter and Levaditi, Flexner and Lewis,

- and others demonstrated that serum from
persons who had recovered from a par
alytic. attack of the disease had similar
neutralizing substances in the blood
stream. It was then assumed that neu
tralizing substances would be virucidal
in vivo. Convalescent serum was then



Recently in vitro experiments have.
shown that sera of "normal" individuals
who have never had the paralytic type
of disease or who live in areas where
the disease is rare or absent, have an
equal or even a higher degree of neu
tralizing power. Our experiences with
a few cases make us feel that if sera
is to be used at all "normal" adult
blood is jus t as eff eo ti ve as conval.....
cent serum. Since the latter is not

Bulbars (2 cases)
Both recovered

Paralytic (1 case)
No improvement

Table 22

Pr&-paralytic (3 cases)
1 developed paralysis
2 did not develop paralysis

Treatment with Adult Whole Blood

Table 21
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Bulbars (3 cases)
All recovered completely

Paralytic (2 cases)
1 recovered completely
1 showed no improvement

Treatment with Convalescent Serum

Pre-paralytic (5 cases)
2 developed paralysis
3 did not develop paralysis

stage prevented the onset of paralysisr
neither did the paralyzed patients re
ceiving the serum benefit from it.
However, we believe that blood trans
f,~ions utilizing either convalescent or
adult whole blood are indicated and
appear to tide the patients· over the
critical stage. All the severe cases in
the acute stages have shown rapid and
irregular pulse with a rapid lowering of
the blood pressure--symptoms indicative
of shock. Certainly blood was of some
value in these cases. The results of
serum therapy can be seen in fa.bles 21
and 22.

In our small series we could find
no evidence that convalescent serum ad...
ministered during the pre-paralytic

Aycock and Luther and others report
favorable results for convalescent serum
therapy but Park and Kramer by selecting
alternate cases in the New York City
epidemic of 1935 found that the results
in the treated and non-treated cases were
so nearly identical that the value of
convalescent serum is very doubtful.
Harmon in 1934 reviewed the literature
and collected over 4000 cases with the
same conclusions. Evidence is available
indicating that there is a greater pro
bability ~f obtaining a more potent
serum months after an attack than a few
days after the onset of paralysis. Park
tested the serum in a number of cases
in the New York City epidemic of 1931
and found that the antibody first ap
peared some weeks or months after con
valescence. ShaughnessYi Harmon, and
Gordon stated that serum from subjects
with paralysis of longer standing was
more effective in the neutralization
tests than that taken within a year
after the onset of paralysis. Howitt
indicated that patients showing c~mplete

recovery after a transient or only
slight paralysis give more evidence of
the production of potent serum than those
in which severe paralysis develops.

used. for the treatm~nt of poliomyelitis
in man. However, some convalescent sera
have been found which do not contain
neutralizing antibodies. Constitutional
factors such as blood groups having a
bearing on the acquisition of neutralizing
substances have been brought out.
Jungeblut and Smith found that persons
of Group III (Moss) were practically
absent from a group of 578 patients in
the New York City epidemic of 1931, thus
suggesting a more rapid and complete
acquisition of natural immunity in per
sons of this blood group. They per
formed neutralization tests on the serum
of normal persons with the result that
a greater percentage of group III than of
the other groups were found to neutral
ize the virus in vitro. Qpantitative
titrations of pooled sera frOID each
group shQwed that the titer of sera of
group III was many times greater than
that of the other two groups.
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alwB..vs available, we recommend adult
lInormal" blood in the form of large
transfusions as the treatment of choice
in all cases where sera is to be used.

2. Sulfanilamide Therapy

Seventeen patients were treated
wi th sulfanilamide, (intraspinally and
subcutaneously in large doses, without
any beneficial results'.

Respirator Treatment

1. History

Thunberg in 1925 first described
the barospirometer for artificial respira....
tion. The patient was entirely enclosed
in an air-tight cylinder. Drinker in
1928 modified the barospirometer so that
the patient's head can be outside the
air-tight cylinder. Since then the
Drinker respirator has been widely used
for the treatment of respiratory failure
in poliomyelitis'and in the resuscitation
of newborn infants. In 1937 a new type
of respirator was devised and introduced
into the United states by Sahlin of
Sweden, which if it can be worked satis
factorily would overCDme the disadvan
tages of the Drinker respirator. Made
of aluminum, the instrument covers the
chest and abdome~ leaving the lower part
of the patientls bodY and the extremities
free.

2. The Drinker Respirator

A- The ear~ Drinker respiratora
had 3 speeds': 15.30, and 45 per minute.
Later models had 2 speeds: 15 and 30 per
minute. The latest type is so con
structed that all degrees of speed can
be obtained and the machine can be
tilted as desired. In infants, 8 to
10 em. of negative water pressure h~s

been found satisfact~ry and Causes no
injury to the lung. In young children
the pressure should be about 10 em. of
water. Aron. after measuring the normal
adult intrapulmonic pressure, found it
to be about 18 em. of water. In adults
a pressure of 15 to 20 em. of water, as
originally recommended by Drinker and

McKhann i~ satisfactory. The initial
rate of 30 per minute is most commonly
used. Later this can be adjusted to
obtain the optimal result.

B. Indications for
Respirator TherapY

l' In intercostal or dia
phragmatic paralysis or
both, the respirator is
ideal.

2' Intercostal and dia
phragmatic paralysis with
disturbances in swallowing

a. If the paralysis is
unilateral as indicat
ed by difficulty in
swallowing, the respi
rator may be effective
in some cases.

b. If the paralysis is
bilateral as indicated
by total inability to
swallow; the respira
tor is ineffective.

3' Intercostal and dia
phragmatic paralysis
associatpd with paralysis
of bulbar cranial nerves
other than those involved
in swallowing respond
favorably.

4' Pure bulbar types with
presumably central
respiratory paralysis do
not respond. In fact
some physicians feel that
these cases should not
be placed in the respir
ator',

C. Length of Time in the
Respirator

This is determined by
watching the patient while receiving
nursing care when the respirl."tor is
opened. If no r8spirA.tory discomfort
is present. nnd if the patient is able
t~ cough,' he can grad-~~lly be weaned
out cf the respirator over a period of
several days. Emil Smith states that



the indication for removal from the
respirator is the ability to cough and
not the ability to breathe freely and
without effort.

D. Disadvantages.9f the
Drinker Respirator

l' The temperature is difficult
to regulate.

2' The medical and nursing care
cannot be conveniently ad
ministered.
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3 t The rubber collar is uncom
fortable and irritating to
the neck.

4' Orthopedic treatment cannot
be Carri~d out as desired.

E. Results with the
Drinker Respirator

The Drinker respirator was
used in 9 cases at the Minneapolis Gen
eral Hospital and in 6 cases at the
University Hospital. The results of
this treatment are .record.ed and cO'npFtred.
in Ta"ble 23.

-."

Table 23

Results with the Drinker Respirator

Patients
Treated

Died in
Respirator

Died Sub
seguently

SUrvived

)

Brahdy & Lenarsky, 1931
Spinal 34 16 4 14
Bulbar 12 12 0 0

Wilson, 1931
Spinal 6 0 0 6
Bulbar 11 9 2 0

Fischer & Stillerman, 1935
Spinal 8 0 2 6
Bulbar 10 7 1 2

OUr Series, 1937
·Spinal 8 0 1* 7
Bulbar 2 2 0 0
Bulbo-spinal 5 5 0 0

*Patient died of peritonitis followi!~ recto-vaginal fistula.

!
.~

F. pathologic Changes in the
Lungs Due to the Respirator

The following pathologic lung
changes have been reported in the liter
ature:

l' Rupture of the alveoli due
to emphysema.

2' Pulmonary atelectasis.

3' Pneumonia.

4' Pulmonary congestion.

5' Pne1.l!!:othorax.

Most of these complications
can be elimiooted if the respirator is
used properly nnd the patient .is
syste~aticelly turned an1 carefully
nursed. OUr fatal cnses upon nutopsy
snowed. the following lung Changes:

l' Bloody fluid in the
pleural ca.vities.
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2' Pulmonary edema.
3' Hemar rhagic bronohopnuenonia.
4' Subpleural petechial

hemorrhagea.

summary

1. A review of the literature with an
analysis of 68 cases of acute anterior
poliomyeli tis treated in the Minneapolis
General Hospital, and of 6 respirator
cases treated in the University of Minne
sota Hospitals during the period from
July 1, 1937 to December 31, 1937, is
presented.

2. Sex distribution was equal in our
series but in collecting a larger series
of Cases in Minnesota extending over a
number of years the male incidence pre
dominated over the female as indicated
in the literature.

3. No evidence has been found to show
any correlation between the blood
groups and the incidence of poliomyelitis
or the severity of paralysis.

4. The leucocyte count showed no rela
tion to the temperature, the average count
being at the upper limit of normal. This
suggests that the blood response D.nd pre
sumably the antibody response is slow or
absent"

5. The majority of the spinal fluid
counts have been between 50 to 100. The
spinal cell count curve gradually fell
until the onset of paralysis when it rose
again, then gradually fell. The poly
morphonuclear·count gradually decreased
as the disease progressed, and the mono~

nuclears correspondingly gradually rose
until about the fourteenth day when they
reached practically 100%.

6. The spLlal cell count was not a
reliable guide to diagnosis. Repeated
punctures have revealed that many cases
with definite meningeal involvement
clinically or even with paralysis may
have normal counts which subsequently
may or may not become elevated.

7. The course of the disease cannot
be predi~ted qy the temperature, spinal
fluid findings, or the white blood cell

count.

8. Paralysis of the muscles of the
trunk and abdomen is more frequent than
one is expected to believe end often
unsuspected. Carp.ful muscle tests
should therefore be done bAfore dis
charge of the patient to prevent subse
quent deformities.

9. In Minnesota uhere respirators are
scerce, preference should be given to
Cases having intercostal or diaphrag
matic paralysis in ~hich this form of
treatment is most effective. In bulbo
spinal cases with unilateral pharyngeal
paralysis, the patient may be saved if
the paralysis does ~ot progress, but
our experience wi th these cases hc.s
been discouraging. In pure bulbar cases
the respirator is not indicated and
possibly contraindicated.

10. Convalescent serum and adult whole
blood administered in the pre-paralytic
stage were not effective in preventing
paralysis. Neither did they cause any
improvement in the paralytic cases so
treated.

11. Adult whole blood in the form of
transfusions was found to be more
readily available and just as effective
if at all as convalescent serum or
blood.

12. In the bulbar and bulbo-spinal
caSAS repeated blood transfusions have
seemed to help to tide the patient over
the critical stage of the disease.

13. Sulfanilamide Rdministered in
large doses to 17 patients was found to
be of no help.

14~ Parenteral administration of
glucose ~nd saline supplanted with re
p"lat",d transfusions rather than gavage
feeding is recommended in bulbar cases
with inability to swallow.

15. The administration of Toomey's
serum intravenously in three cases with
fetal results in {lll, hes led us to
discontinue its use until its safety
can be established.

I? Eest, s~dation, expert nursing
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care, and early .rthopedic therapy in
placing the paralyzed limbs at rest should
not be negleeted.
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