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I. ABSENCE OF TONSILS AS A FACTOR
IN THE DEVELOPMENT OF BULBAR
POLIOMYELITIS*

Gaylord W. Anderson, M.n.
Jeanne L. Rondeau, A.B.,

Minneapolis

Foremost among the many unknowns in
the pathogenesis of poliomyelitis is
the question of the factors that detar
mine the type of response to the infec
tion. There. is ample evidence that
infection with the poliomyelitis virus
es is widespread, ultimately involving
almost all persons in isolated areas.
In most of these persons the infection
is mild, producing no paralysis and
usually occurring without recognizable
symptoms. Yet a small number of per
sons respond badly to the virus invas
ion, with resultant paralysis. Of
those with central nervous system in
volvement, a few show involvement of
the vital medullary centers while the
majority show lesions of the spinal
cord. The proportion with bulbar
paralysis has supposedly increased in
retent years and is greater in the older
age groups. Very little evidence is
currently available, however, as to the
factors that determine this localization
of the paralysis in the bulbar area.

Among the many factors that have
been suggested is that of recent ton
sillectomy. Many investigators had
advanced definite evidence that those
who have undergone tonsillectomy dur
ing the month prior to onset of polio
myelitis are more likel1 SO develop a
bulbar type of response -. There is
also good evidence that the risk of
developing a clinically recognizable
poliomyelitis is greater in such chil
dren than in thosSwho did not undergo
tonsillection4,7, . While a few persons
have challenged such conclusions9,10,
the. evidence to show a relationship to
recent tonsillectomy seems conclusive
and had led most physicians to avoid
*From the School of Public Health, Uni-

versity of Minnesota. Aided by a
Grant from the National Foundation for
Infantile Paralysis.

elective tonsillectomies during a polio
myelitis outbreak.

The usual interpretation placed upon
such data has been that the virus is
probably in the throat at the time of
the operation and passes directly into
the central nervous system along the
nerve fibers that are cut during the oper
ation. Direct invasion along severed
motor nerves is assumed to be the factor
that determines the high degree of bulbar
localization in these cases. By way of
contrast, the intestinal tract is fre
quently assumed to be the portal of invas
iOD of other cases.

The recent demonstration of viremia in
the early stages of the· -disease in monkeys
infected througtlfI2ding of virus has
prompted Bodian' to advance the hypo
thesis of a viremia resulting from gas
tro-intestinal absorption with subsequent
localization of virus in the central ner
vous system by escape through capillary
areas of special permeability. According
to this concept, the usual bulbar case
develops in the individual whose capillar
ies of the medullary area are more permea
ble than those of the spinal area. This
concept of differential permeability of
the central nervous system capillaries is,
in essence, a return to Draper's hypothe
sis of variation in the permeability of
the "blood-brain barrier" as the essen
tial factor in determining central nervous
system involvement and localization.

In 1941, Top and Vaughan13 had report
ed, however, that a preliminary review of
521 cases of poliomyelitis in Detroit in
1939 showed that 27% of 215 patients who
had had tonsillectomy at some time in
their life had a bulbar involvement in
contrast with only 4.2% of 306 cases whose
tonsils were in situ at the time of the
attack. A final and more comprehensive
report on a ten-year experience of pa
tients treated at

4
the Herman Kiefer Hos

pital in Detroitl , showed that 85.1% of
the bulbar and 68.7% of the spinobulbar
cases had had tonsillectomy whereas only
43.1% of the spinal, 45.6% of the non
paralytic, and 44.4% of the encephalitic
had had their tonsils removed. These
cases differed from those reported by
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other· investigators in that they did not
involve recent tonsillectomy, but ra
ther removal at any time prior to on
set of poliomyelitis. In other words,
the presence or absence of tonsils at
the time of attack by the poliomyelitis
virus appeared to be one of the factors
determining the type of response to the
virus invasion. More recently South
cott15 in a detailed study of 40 cases
of bulbar poliomyelitis in South Aus
tralia in 1947-48 has found comparable
results. The study here reported is
an attempt to confirm these observa
tions of Top and to explore some of the
causative factors.

The present study is based on epi
demiologic histories gathered during
the 1946 outbreak in Minnesota when
2881 cases of poliomyelitis were offi
cially reported. During this outbreak
2669* histories usable in this study
were obtained, gathered by home visits
made by public health nurses. These
visits were usually made from one to
three months after the onset, after the
first excitement and worry of the case
had passed and the family had had the
opportunity to think over and discuss
various events that either preceded or
accompanied the illness. In this way,
somewhat more accurate histories were
prob&bly obtained than might have been
the case if the interview had been dur
ing the acute illness when the informant
was upset and worried as to the eventual
outcome.

*Actually 2708 histories were obtained
but 39 were discarded in this study be
cause of incomplete data as to tonsil

lectomy or type of infection. Eleven
of these had inadequate data as to ton
sillectomy, 25 inadequate data to permit
classification as to type of involve
ment and 3 were inadequate in both re
spects. Of the 11 with deficient ton
sillectomy data, 3 were bulbar, 3 severe
spinal, 3 mild spinal and 2 non-para
lytic. Of the 25 that could not be
classified as to type, 10 had been ton
sillectomized and 15 not.

So far as possible, information was ob
tained from the patient's mother. In
practically all histories on children
under 15 years of age the mother was the
informant. Other informants appeared in
the 15-19 grouPi in those 20 and over,
husbands, wives, and in-laws constituted
a high proportion of the informants.
Thus there is an obvious difference in
the degree of reliability of certain in
formation in the different age groups.
The histories in the group under 15 are
more reliable with respect to past
events such as operations than are those
in the group 20 and over, as the mother is
better informed on such matters than is
any other member of the average family.

Among the questions on which data
were gathered was the history of prior
operations. Specific questions were ask
ed as to whether or not. the patient had
had a tonsillectomy, and if so, the appro
ximate date of operation. No attempt
was made to distinguish between opera
tions that did or did not include removal
of adenoids as the average parent would
be uninformed on such details. The term
"tonsillectomy" as used in this paper,
therefore, mayor may not include ade
noidectomy. A specific question regard
ing appendectomy was also included and a
general question regarding all other oper
ations. The data obtained thus represent
the response of the informant to specific
as well as general questions, and hcev'=
the obvious elements of inaccuracy th~t

enter into any data based on personal
memory. There is no reason to suspect,
however, that the informant's memory was
any more or less accura~e according to
the severity or type of involvement of
the patient. In other words, there is
no evidence to suggest that the history
of a bulbar case is any more or less ac
curate than the history of a spinal or of
a non-paralytic case.

The cases were classified by type of
involvement solely on the basis of his
tory. Those showing evidence of difficul
ty in swallowing, breathing, phonation,
or other signs of involvement of the
cranial nerves were classified as bulbar
cases without attempting to distinguish
between bulbar, bulbo-spinal or encepha-

\
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litic. The spinal cases were divided
into severe spinal and mild spinal on
the basis of the extent of involvement.*
The non-paralytic'were those with no
history of either weakness or paralysis
at any time.

It is realized that classification
solely on the basis of informant's
history leads to certain inaccuracies.
In connecti£g with another study of
this series ,a representative sample
of cases was cross-checked with hospi
tal records. This revealed only oc
casional discrepancies in classifica
tion, chiefly in the non-paralytic and
mild spinal cases. No discrepancies
were found with respect to bulbar cases,
which in the present study constitute
the most important group.

Results £[ Study

Table 1 shows by age and sex the
numper of cases of each type that gave
a history of tonsillectomy at some time
prior to onset of poliomyelitis. These
data are summarized as to age in Table
2 and as to sex in Table 3. It will be
noted that for all age groups 71.4% of
the 535 bulbar cases gave a history of
tonsillectomy as contrasted with 28.2%
of the 936 severe spinal, 32.6% of the
908 mild spinal and 34.8% of the 290
non-paralytic. The data in these
tables thus confirm the findings of Top
that absence of tonsils is more frequent
ly noted in the bulbar than in the non
bulbar infections.

Even more significant than the abso
lute difference between the bulbar and
the other groups is the fact that this
difference holds at all ages and in
both sexes and is actually greater in
the age groups under 15 than in the

*A sample of such cases was reclassified
on the basis of degree of residual para
lysis. Those with definite disability
were classed as severe and those with
no residual paralysis or only a mild
weakness were considered mild. While
this latter method resulted in shift of
an occasional case from one group to the
other, there was no essential change in
the total size of each group.

older age groups. This latter
sibly be due to greater
tory in the younger group.

In Table 4 the same basic data have
been analyzed to show the distribution of
the tonsillectomized and of the non-ton
sillectomized cases according to type of
involvement. It will be noted from this
table that 36.6% of the tonsillectomized
cases had bulbar involvement as contrast
ed with only 9.4% of bulbar cases in the
non-tonsillectomized group. The fact
that the difference holds quite uniformly
at all ages indicates that it 'is not due
to concentration of bulbar cases in the
older patients. There were only three
age groups, the two-year olds, the 17
year olds and the 19-year olds, in which
the proportion of bulbar cases in the
non-tonsillectomized was higher than in
the tonsil1ectomized. In most of the ages
the sample was of such size that the dif
ference was statistically significant.
Thus in the 10 year olds, 24 (43%) of
56 tonsillectomized poliomyelitis cases
were of the bulbar type as contrasted
with only one (3%) of the 34 patients
who still had their tonsils at the time
of the infection. If one takes the cases
under 15 years of age as a group, 259
(38.6%) of the 671 tonsillectomized cases
had bulbar involvement as contrasted with
only 105 (8.0%) of the 1309 non-tonsil
lectomized. In other words, if a child
who still had his tonsils in situ devel
oped recognizable poliomyelitis, the
chances were only one out of twelve that
the infection would be bulbar but, if the
child had at some time had the tonsils
removed, the chances of bulbar involve
ment were more than one out of three.

The magnitude of this effect is fur
ther apparent in Table 5 which shows the
differences between the number of bulbar
cases in the tonsillectomized group and
the number that might have been expected
if this group had had the same proportion
of bulbar involvement as had the non-ton
sillectomized. Thus the table shows that
among the 694 non-tonsil1ectomized pa
tients 0-4 years of age only 59 bulbar
cases developed, or 8.5%. If the 81
tonsillectomized patients of this age
group had had the same rate of bulbar in
volvement, there would have been only 6.9



- 322 - .-

TABLE 1

Type of Poliomyelitis Cases 'by History of
Tonsillectomy, Age ~nd Sex

Minnesota, 1946

Bulba.r Severe Spina.l Mild Spina.l
T&A No T & A T& A No T & A T &A No T & A
M F M F M F M F M F M F

~I
0 0 2 2 0 0 23 15 0 0 3 4
0 0 6 1 (') 0 65 45 0 0 33 22
0 0 11 8 1 3 37 41 0 0 25 21 j

3 8 3 10 6 4 2 24 21 4 3 36 31
4 8 2 6 7 10 6 25 26 13 7 36 35, ',

5 13 8 6 5 14 7 34 20 11 6 35 21.
"6 32 9 :3 3 13 4 15 17 ' 14 4 28' 20

7 22 15 3 1 4 4 13 8 10 9 24 '11
8 8 7 4 2 10 3 16 8 8 5 13 11 I
9 17 8 ' , l' 2 4 4 8 9 9 3 7 7

, ,

.
:~0 13 11 1 : 0, 4

..

7 9 8 7 ' 10 1+.., - ;

5' 4 8 6 10','1 I 5 1 .. 'I 5 5 9
'2 io 12 2 "5 : ,: 8 6 6 9 16 2 8 ' '4',
3 12 8 2' 'I 4 5' 11 9 12 6 R '8 "
4 11 10 3' ,('\ "8 '7 10 2 11 7 13 1.. '

,,' .. , '.

5 9 3 2 (') 'II 6 11 6 7 4 '9 4
6 9 5

.'
2 1 8 7 1 3 3 7 8 '5.

7' 0 'I 2, 4: 3 2 7 7 2 1 ..
0

c 8
Bl' 4 3.

'. :.-.

1 2 4 2 5 3 4 4 6 2
9 2 2 2 1 4 3 2 2 1 7 2 .j.
4 "17 15 4 2 9 9 12 17 4 19 5 .16. ,
9 8 18 5 4 '8 9 6 9 5 16 8 ,12
4 7 6 4 4 14 4 8 3 4 ,

6 " ,I 1,0
9 5 '. 3 1 3 3 4 4 4 3 4 .; '2 : 4 '..

" 4 2 2 2 i 2 11 4 1 .3 ,3 3.. , '. , '
. !.

. ~26 156 86 67 154' 110 371 301 154 '142, ,323 289 "

.....

i
'I
1
1
1

1
....·'1
" 1

1
'I

20-2
25-2
3o"~3

35-3
40~:

Age

Under

Total

" .

,.. '



•
I

.""""
f
~
t

,
I
J,
l
.~

- 323·-

Non-Paralytic Tota.1s Grand ---,
T & A No T & A T & A No T & A Tota.1
M F M F M F M F

0 0 2 1 0 0 30 22 52
0 0 5 3 0 0 109 71 180
1 0 6 5 2 3 79 75 159
2 1 8 14 18 9 78 72 177
2 1 12 11 33 16 79 79 207

3 3 15 5 41 24 90 51 206
4 3 6 9 63 20 52 49 184
4 3 4 7 40 31 44 27 142
6 2 4 6

I 32 17 37 27 113
4 5 5 6 34 20 21 24 99

3 1 3 1 27 29 17 17 90
3 2 1 3 20 20 16 19 75
4 4 2 5 38 24 18 23 103
2 1 2 3 30 20 23 21 94
3 3 3 1 33 27 29 10 99

4 2 2 5 31 15 24 15 85
2 2 3 ° 22 21 14 9 66
1 1 3 1 6 5 12 20 43
1 0 0 1 13 9 12 8 42
0 0 0 0 7 12 6 8 33

2 5 2 4 32 48 23 39 142
1 3 3 1 22 46 22 26 116
1 2 0 1 26 18 13 18 75
0 1 2 0 11 12 9 11 43
1 2 2 1 7 9 18 10 44

54 47 95 94 588 455 875 751 I 2669
!



TABLE 2

Poliomyelitis Cases Giving History of
Tonsillectomy by Type of Infection and by Age

Minnesota, 1946

Bulbar Severe Spinal Mild Spinal Non-Paralytic Total
10 % oj, % %

Age Cases T&A T&A Cases T&A T&A Cases T&A T&A Cases T&A T&A Cases T&A T&A

1)- 4 80 21 26.2 348 26 7·5 273 27 9·9 74 7 9·5 775 81 10·5

5- 9 169 139 82.2 215 67 31.2 256 79 30·9 104 37 35.6 744 322 43.3

10-14 115 99 86.1 135 58 43.0 161 85 52.8 50 26 52.0 461 268 58.1

15-19 55 38 69.1 97 50 51.5 89 40 44.9 28 13 ~6.~ 269 141 52.4

20- 116 85 73·3 141 63 44.7 129 65 50.4 34 18 52·9 420 231 55·0
.

Total I 535 382 71.4 936 264 28.2 908 296 32.6 290 101 34.8 2669 1043 39.1

w
(\)
+:-'

'"'',f '-~
".,} ,~, '" ~ J, ,t I .' #

(" ~
J-#'



Poliomyelitis Cases Giving History of Tonsillectomy
by Type of Infection and by Sex

Minnesota, 1946
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TABLE 3

Bulbar
Cases
Tonsillectomized
%T & A

Severe Spinal
Cases
Tonsillectomized
'J,T&A

Mild Spinal
Cases
Tonsillectomized
%T&A

Non-Paralytic
Cases
Tonsillectomized
%T & A

Males Females-_.
312 223
226 156
72.4 70.0

525 411
154- 142
29.3 26.8

477 431
154 142
·32·3 32·9

149 .141
54 47
36.2 33·3

Total
Cases
Tonsillectomized

1463
588

1206
455



TABLE 4
Percentage of Tonsillectomized an8. ')f Non-Tonsillectomized Poliomyelitis

Patients\;ho Developed. Various Types of Infection

VJ
f\)
0"\7 17

5 11
4 10

7 18
3 13
4 12
1 5
o

5
a 13
3 6
6 10

6 13
4 9
2 19
1 5

°
7 9 6 10
4 6 4 ~

3 7 1 3
1 4 2 10

3 19 I 3 11

37.6 1 101 9·7 1189 11.6

12 29
16 36
20 51

13 33
13 57
8 25
8 40
7 50

21 34
20 42
11 35
6 30
6 21

35
18 29
18 36
18 30

11 24
10 23

3 27
8 36
8 42

23 29
21 31
10 23
7 30
4 25

I
296 28.4\ 612

3 37
15 37
20 45
12 31

9
14 23

9 18
15 25

17 37 I 17 44
15 35 I 4 17
5 46 I 14 44
6 27 8 40
7 37 I 4 29I

18 22 I 29 47
17 25 15 31
18· 41 11 35·
7 30 8 40 I3 19 15 54

I

264 25.3! 672 41.3!

6 10
9 19
8 26
4 20
4 14 I

9.4

7 17
3 7
3 8

2 5
3 13
6 19
3 15
3 21

36.6 I 153

3
35
40
35

26
33
9

32
21

40
38
29
35
37

Bulbar t Severe Spinal I Mild Spinal I Non -Paralytic
No T & A T & A No T & A I T & A No T & A T & A No T & A

i Cases % Cases % Cases % ! 'Cases % Cases 'fa kases % Cases %
t I .- ! 4 8 0 - I 38 73 0 - I 7 13 0 - 3 6

- I 7 4 I 0 - I 110 61 0 - I 55 31 0 - 8 4- I 19 12 I' 4 80 78 51 0 - 46 30 1 20 ',11 7
1 16 11 6 22 45 30 I 7 26 67 45 3 11 22 15
o 13 8 I 16 33 I 51 32 I 20 41 71 45 3 6 I 23 15

I : I
I I I

2 11 8 I 21 32 I 54 38 17 26 56 40 I 6 9 I 20 14 !
9 6 6 ! 17 20 I 32 32 18 22 48 48 I 7 8 1 15 15
2 I 4 6 I 8 11 ' 21 30 19 27 35 49 1 7 10 I 11 15
1 I 6 9 13 27 I 24 37 13 27 24 37 , 8 16 ! 10 16
6 I 3 7 I 8 15 I 17 38 12 22 14 31 9 17 I 11 24
,I I

3 1 3 I I 12 35 4 7 I 4 12
o I 2 6 I I 16 46 5 12 : 4 11

<) 52 I 0
0 180 ! 0
5 154 I 0

27 150 I 11
49 158 I 10

65 141

1

21
83 101 41
71 71 ! 37
49 64 i 15
54 45 I 25

56 34 I 24
40 35 1 12
62 41 I 22
50 44 I 20
60 39 21

46 39 12
43 23 14
11 32 1
22 20 7
19 14 I 4

80 62 32
68 48 26
44 31 13
23 20 8
16 28 6

1043 1626 382

10
11
12
13
14

15
16
17
18
19

20-24
25-29
30-34
35-39
40-

I Total ,-----
I CasesNo T & A

.Ag~_ T&A T&A Cases

Under 1
1
2
3
4

5
6
7
8
9

Total
I

,."",.

I ,. ~ ,.." .'~ ~ " "Ii"tf'JI' """-,,~ " #!' ,,#_,,~ ....·"lo1 ,~.~"l .,1/
f' I
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Another possible difference in the two
groups is the social or economic status
of the patients. It has been suggested
that those who were tonsillectomized
might be drawn from a higher economic
level in that their families had the fi~

nancial resources with which to provide
for tonsil removal and that the differ
ences in rate of bulbar involvement
might be related to unknown factors asso
ciated with such economic differences
rather than to the presence or absence of
tonsils. In an attempt to test this hypo
thesis, a sample of 101 bulbar and 105
severe spinal cases from Minneapolis was
separately tabulated, using the number of
persons per room in the usual place of
abode as the measure of economic status.
The usual place of abode was selected to
avoid errors occasioned by temporarily
more crowded liVing quarters of those who
developed their infection while at a sum
mer resort. Table 6 shows that there was
no significant difference in the economic
level of the two groups. While this does

Before any conclusions can be drawn
as to whether the differences recorded
above are due to factors other than ton
sillectomy, it is necessary to make cer
tain that presence or absence of tonsils
is the only differentiating factor.
Tables 1, 2, and 4 show that age was not
a factor, as the phenomenon appears at all
ages and is even more striking in the
children than in the adults. Sex is like
wise not a factor (Tables 1 and 3). Of
the total of 2669 cases, 1463 (54.8%)
were male and 1206 (45.2%) females. Of
the 1043 tonsillectomized patients, 588
(56.4%) were male and of the 1626 non
tonsillectomized 875 (53.8%) were male.
The differences are not statistically
significant. One may thus conclude that
the differences in frequency of bulbar
infection in the two groups are not at
tributable to age or sex differences.

bulbar cases. Actually there were 21 or
,an excess of 14.1 cases attributable to

the higher bulbar rate in the tonsillecto
mized group. As a result of similar cal
culations for each age class, it is found
that there were 273 more bulbar cases in
the entire group than might have been
expected if all had had the same rate of
bUfbar involvement as did the non-tonsil
lectomized.

r-I
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8
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not eliminate the possibility of action
of some factor other than tonsillectomy,
it at least fails to lend support to
the hypothesis of economic differences.

Another factor that has been sug
gested is the relative freq~ency of
upper respiratory tract infections.
It is possible that a higher frequency
of such infections in the tonsillecto
mized group had prompted removal of the
tonsils. If this gro~p actually had
more colds or a gre,ater incidence of
sore throats" the difference in type of
involvement,"might cQnceivably be due to

a reduced local resistance which would
permit virus invasion, it being assumed ..
that invasion was facilitated by such in- I

fectio£1 as. suggested by Ingalls and ~,

Aycock • Two measures of throat in
volvement have been used, tonsillitis and
co~~on colds. Table 7 shows that the
tonoillectomized cases gave more frequent ,
histories of tonsillitis (52.1%) than
did the non-tonsillectomized (19.2%).
This might have been expected, as tonsil-
lar inf8ction would presumably have been
a re~son for operation. On the other
hand, within each group there was no es- ,
sen"tial difference in percentage of

0.5 or less
0·51-0·75
0.76-1.00
1.01-1·50
1.51-2.00
2.01 or more

TABLE 6
Economic Status of Sample of Minneapolis

Poliomyelitis Cases, 1946, by Type of Involvement
Number of Persons per Room in Household

--_._. -._._-------------------~--_._.
No. of Person~ 1 room Bulbar Severe Spinal

...._.. ._No_.__ .. f .. __.._No_,__~._.

6 6 5 5
15 15 25 24
42 42 45 43
29 29 19 18
7 7 7 7
2 2 4 4

Total 101 105

TABLE 7
Bulbar Involvement in Relationship

to History of Tonsillitis and Tonsil Removal

Total Cases*
History of Tonsillitis

Bulbar cases
Per cent bulbar

No History of Tonsillitis
Bulbar cases
Per cent bulbar

Tonsillectomized
1028
536 (52.1%)
186
34.7%

492
188

38.2%

Non-Tonsillectomized
1611

309 (19.2%)
35
11.3%

1302
114

8.8%

* 30 cases omitted because of inadequate data as to tonsillitis.

bulbar involvement. Thus within the ton
sillectomizedgroup 34.7% of those with
a history of tonsillitis developed bul
bar involvement while 38.2% of those
without such a history had a bulbar type
of infection. In the non-tonsillecto-

mized group the corresponding percent
ages were 11.3% and 8.8%. This would
suggest that, so far as could be deter
mined on the basis of history, prior
pathological conditions of the throat had
no demonstrable effect on the type of re-
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action to sUbsequent poliomyelitis
infection.

Analysis of the data with respect
to other more recent types of involve
ment indicative of a greater degree of
upper respiratory tract pathology in
the tonsillectomized than in the non
tonsillectomized is contained in Table
8, showing the percentage of the two
groups giving a history of frequent
colds. The table shows that 43.7% of
the tonsillectomized gave listories of
3 or more colds a year as compared
with 37.1% of the non-tonsillectomized.
Similarly 21.4% of those with histories
of 3 or more colds a year developed a
bulbar involvement as compared with
19.3% with 2 or less a year. In the
tonsillectomized the percentages were
36.2 and 37.5 and in the non-tonsillec
tomized 10.2 and 8.9 respectively.
While the authors realize the unrelia
bility of histories of common colds,
there is no reason to believe that the
reliability in these cases should vary
with the type of response to the polio
myelitis infection. The histories of
the bulbar cases should be no more nor
less accurate than the histories of the
spinal and non-paralytic.

From Tables 7 and 8 it would appear
that while the tonsillectomized cases
did actually show a slightly greater
degree of nose and throat pathology
than did those with tonsils still in
situ, the differences between the two
groups were not enough to explain the
higher proportion of bulbar cases. in
the former. At the same time it would
appear from these data that when the
tonsillectomized and non-tonsillecto
mized are treated separately the type of
response to poliomyelitis virus infec
tion is not related to history of ton
sillitis or of frequent colds. One is
thus justified in concluding that the
higher frequency of the bulbar type in
the tonsillectomized patients is not re
lated to the frequency of nose and
throat infection which might have
prompted the tonsillectomy.

Possible Explanations

If we accept the above findings that

the absence of tonsils predisposes to
bulbar involvement if poliomyelitis de
velops, one may logically inquire as to
the reasons. Numerous hypotheses have
been advanced which are tested herewith.

1.) The processes associated with
the healing after tonsillectomy
may alter the permeability of
the throat.

If this were true, the differences in
the tonsillectomized and non-tonsillec
tomized group would appear for only a
limited period after operation, after
which the percentage of bulbar cases in
the two groups would be identica+. Table
9 shows, however, that there.is no such
time element in this difference. Cases
that developed within the first month

. postoperatively showed the usual exces
sively high percentage of bulbar involve
ment which has been so commonly attribu
ted to invasion along the severed nerve
fibers. During the first to fifth month,
when reparative processes were most ac
tive, 20% of the cases were bulbar, and
29% in the second half of the year post
operatively. In those who had undergone
operation 1-5 years prior, the rate of
bulbar involvement rose to 39% and remain
ed comparably high in those tonsillecto
mized more than five years prior to onset
of poliomyelitis. These rates are all in
sharp contrast to the 9.4% of bulbar in
volvement in the non-tonsillectomized
cases (Table 4). It is thus apparent that,
aside from the first month, the length of
time after operation is not a factor in
the high percentage of bulbar infection
in tonsillectomized poliomyelitis patients.

2.) The anesthesia incidental to ton
sillectomy may have caused unre
ognized damage to the brain cells
or capillaries of the medulla

with the result that these were points
of +owered resistance so that a virus
circulating in the blood stream would
attack these special areas with resultant
bulbar involvement. If this hypotheses
were correct, there should be a compara
bly high rate of bulbar involvement in
persons who gave a history of prior oper
ations other than tonsillectomy. Table
10 shows, however, that the percentage of



Bulbar 199

Total 530

Mild Spinal 153

Severe Spinal 125

Total
0-2 3 or more

colds per year colds per year

Cases % Cases %

281 19·3 205 21.4

519 35.6 314 32·7

497 34.1 333 34·7

159 10·9 107 11.2

1456 100.0 959 100.0
LV
LV

2415 o·

TABLE 8
Reported Frequency of Colds According to

History of Tonsillectomy and Type of Involvement

Non ':'1'ons1ilectomi zed Group
0.2 3 or more

colds per year colds per year

% Cases % Cases % Cases %

37 ·5 149 36.2 82 8·9 56 10.2

23.6 110 26.7 394 42·5 204 37·3

28.9 117 28.4 344 37·1 216 39·5

10.0 ~ ~ 106 11.4 71 13·0

100.0 412 100.0 926 100.0 547 100.0

942 1473

Tonsillectomized Group
3 or more

colds per year

Cases

0-2
Colds per year

Type of
Involve
ment

Non-Paralytic --2J

Total Cases
in Group

%of Total
having
Indicated
Number of
Colds

56 .3% 43.7% 62.9% 37.1% 60-3% 39·7%

In preparing this analysis, 254 of the 2669 case histories had to be discarded
because of inadequate data as to frequency of common colds. Of the discarded
cases, 101 had been tonsillectomized and 153 not tonsillectomized. Only 49 of
the discarded cases were bulbar. The percentage distribution by types of the
discarded group is essentially the same as for the entire group.
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TABLE 9
Type of Disease by Interval between T&A

and Poliomyelitis

Severe

Bulbar

Non-Pa

Total*

II Less than ! I I Mor~ than illi I1 mo. r i 1-5 mo. 6-12 00. I 1-5 yr. 6-10 yr. 10 yr. Total
. Cases % i Cases % Cases % ICases % Cases % I Cases % Cases %
I 13 65 I 9 20 13 29 I 163 39.0 1 90 37·0 81 35.4 369 36.9

Spinal 3 15 I 14 31 13 29 I 90 21·5 61 25.1 66 28.8 247 24.7

2 10 i 18 40 I 11 24 119 28.5, 68 28.0 70 30.6 288 28.8
• I •

ralytic 2 10 I 4 9 i 8 18 I 46 11.01 24 9·9 12 5·2 96 9.6

I I ! !
I 20 45 ! 45 I 418 j 243 : 229 I 1000

Mild

* 43 cases ooitted because of lack of data as to date of operation.

TABLE 10
Type Distribution of Poliomyelitis

according to History of Prior Operations
Minnesota 1946

tAl
tAl
I-'

Type of
Involvement Tonsillectomized

, Non-TonsillectooizedI
-

Other
Operation No Operation I Total

Cases % Cases % Cases--or- . Cases %
Bulbar 382 36.6 16 9·0 137 9·5 153 9.4

Severe Spinal 264 25·3 76 42·9 596 41.1 I 672 41.3

Mild Spinal 296 28.4 40.1 541
I

612 37.671 37·3

INon-Paralytic 101 9·7 14 I 175 12.1 189 11.67·9 I I-- -- --, -- --
I

Total 1043 177 I 1449 I 1626I
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bulbar involvement is no higher in this
latter group (9.0%) than in those who
have undergone no operation (9.5%).
These results fail to support the idea
of prior anesthetic damage as a factor
in the high bulbar rate in the tonsil
lectomized.

3.) Unrecognized central nervous
system dmuage may have resulted
from severing the tonsillar nerv~

fibers.

One of those with whom these data have
been discussed has suggested that the
cutting of nerve fibers at the time of
operation might have produced some alter
ation of the nerve cells in the 9th and
10th nuclei with the result that these
cells, though apparently otherwise nor
mal, were less resistant to invasion by
a virus circulcting in the blood streffiJ.
If this hypothesis were correct, one
might equally assume that since the nerve
fibers that are severed during appendec
tomy come from the srone portion of the
cord a.s do those 'which innervCl.te the
right leg, there would have been more
right leg involvement in the apyendec
tomized than in those who had not under
gone such operation. In the entire
series of cases, there were 67 who gave
a history of appendectomy and who showed
involvement of only one leg or definite
ly more severe paralysis of one leg.
Of these patients, 35 or 52% showed right
leg involvement, a figure which in it
self fails to support the hypothesis of
greater involvement on the right side.
By way of comparison, a group of non
appendectomized was drawn, matched so
far as possible for age, sex and county
of residence. An identical proportion
of these showed right leg paralysis
(Table 11). While one can still specu
late as to possible unrecogni~d damage
to bulbar nerve cells as a result of
,everance of tonsillar nerve fibers, the
data of Table 11 fail to lend any sup
port to such hypothesis.

4.) Systemic effects may alter the
localization of virus.

Bodianll ,12 and others have recently ad
vanced the hypothesis that the virus
enters the body from the gastro-intesti-

nal tract, with a resultant viremia in
the early stages of the infection and
subsequent invasion of the central ner
vous system by passing through capillary
walls "at a point of greater :renetrabil
ity, such as the area postrema in the
medulla oblongata", with further spread
along neural pathways. If viremia is a
constant feature of the early stages of
poliomyelitis (an h~pothesis that has
not yet been proved), the high proportion
of bulbar involvement in the absence of
tonsils must be explained on the assump
tion the mere removal of tonsils had in
some way altered either the nerve cells
or the capillaries of the medullary area.

TABLE 11

Right and left leg paralysis in patients
who have undergone appendectomy and a
control group approximately matched for
age, sex and county.

Patients who had paralysis of
one leg only, or more severe
paralysis of one leg.

Appendectomized Non-Appen-
dectomized

Cases % Cases %
Right leg 35 52 23 52
Left leg 32 48 21 48

Total 67 44
- - - - -

A systemic effect due to removal of
lymphoid tissue is hard to imagine as the
tonsils represent so small a fraction of
the total lymphoid tissue of the body or
even of the nOse and throat. The possi
bility of such changes can be neither
denied nor supported by any data gathered
in this survey. The burden of proof
rests, however, on those who would sup
port such hypothesis.

5.) At least some of the bulbar cases
represent direct invasion of the
virus from the throat without
prior viremia,

tonsillectomy haVing altered the permea
bilityof the mucous membranes. ~lile no
one would deny the evidence that viremia
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, occurs in the early stages of infection
of chimpanzees fed poliomyelitis virus
or in some human cases, such findings
do not prove that viremia is a constant
occurrence in human infection or that
the virus is always absorbed from the
intestinal tract or taken in with food.
Whether virus be taken into the body by
respiratory spread, by food, or by
placing contaminated fingers in the
mouth, the virus, even if swallowed,
must pass over the pharyngeal area.
There is, therefore, the chance for
direct absorption of virus from the
throat as well as from the intestine.

If the virus invades the body from
the throat, one may postulate two pos
sible avenues of absorption - via lym
phatics into the blood stream or via
nerve fibers to the brain. Absorption
into the lymphatics would mean movement
of the virus into the blood stream as
there are no direct lymphatic connec
tions between the brain and the throat.
There is no reason to suppose that the
subsequent localization of virus cir
culating in the blood stream would be
conditioned by the location of the por
tal of absorption. Thus one would not
expect to find a greater number of bul
bar cases from viremia subsequent to
throat absorption than from viremia re
sulting from intestinal absorption.

On the other hand, if the virus were
absorbed from the throat by means of

. nerve fibers, one would expect a high
proportion of bulbar cases. The tonsil
lar crypts are innervated by the 9th and
10th cranial nerves. These fibers, less
than two inches in length, pass into the
medulla where the ganglia are in imme
diate proximity with the respiratory
cells and the motor cells of the throat
muscles. Absorption from the throat via
nerve fibers would therefore be attended
with special risk of bulbar involvement.
One may well postulate that removal of
the tonsils may have facilitated throat
inv~sion through removal of some natural
barrier, and as a consequence promoted a
higher proportion of bulbar involvell~nt.

Discussion

The foregoing data clearly confirm
the earlier observations of Top that

persons with bulbar poliomyelitis are
more likely to have had their tonsils re
moved than are those with spinal or non
paralytic forms of the disease. The data
further show that bulbar involvement
occurs in over a third of the cases whose
tonsils are not present at the time of
onset whereas less than a tenth of the
non-tonsillectomized show bulbar response.
In other words absence of the tonsils
increases the risk of bulbar involvement
about four-fold. These observations
raise several questions regarding both
the age distribution and the pathogenesis
of bulbar infections.

It has been common observation.that
bulbar involvement is more frequently
seen in adults than in small children.
The usual interpretation of this phenom
enon has been that it is in some way
associated with age per see The data
here presented indicate, however, that
this tendency of older persons to develop
a bulbar type of disease is due to the
fact that they are more likely to have had
their tonsils removed than are children
and that it is the absence of the tonsils
rather than the age that conditions the
bulbar type of response to infection.
That this is the more reasonable explana
tion is suggested by the data of Table 4
which shows the proportion of bulbar cases
at each age for the tonsillectomized and
the non-tonsillectomized separately. It
will be noted that for the former the
proportion of bulbar cases was essential
ly the same in each of the age groups •
In other words, the likelihood of a bul
bar response to poliomyelitis virus in
vasion in a tonsillectomized person was
just as great in a small child as in an
adult--a risk of over one in three. By
way of contrast, the risk in the non-ton
sillectomized was less than one in ten.
In this latter group the adults tended,
however, to have a slightly higher propor
tion of bulbar involvement than did the
children, a difference for which no ex
planation is currently suggested. Too
much reliance cannot be placed on many of
the adult histories, however, as a nega
tive history of operation may have meant
that the informant did not have positive
knowledge of the fact.

If the foregoing explanation is correct,
the higher proportion of bulbar cases



- 334 -

today than 30 years ago Day well be
associated with the shift in age dis
tribution of polioDyelitis and the in
creased frequency of tonsil operations.
In the 1916 New York City outbreak,
79% of the reported cases were under
five years of age as contrasted with
only 29% in 1949. In Minnesota, 42%
of the 1916 cases were under 5 but
only 27% in 1946. Unfortunately no
reliable data are available as to the
number of children at various ages
who have lost their tonsils but it is
common knowledge that there are few
operations prior to five years of age
and that the percentage of children
who have been tonsillectomized in
creases rapidly in the early school
years. '. Evidence of this is seen in
Tables 1 and 2. Thus the shift in age
distribution has meant that more of the
victims of poliomyelitis are in the age
group of persons who have undergone
tonsillectomy and who are therefore
more likely to develop a bulbar re
sponse if infected. The greater fre
quency with which tonsil operations
are performed today than 30 years ago
may be a further factor in the greater
proportion of bulbar cases.

Similarly these data offer an ex
planation of the comparative absence of
bulbar cases in certain foreign coun
tries where the age distribution is
so different from that currently ob
served in the United States. In certain
of these countries, such as Egypt,
Chile and Japan, most of the infections
occur under the age of five and bulbar
inv.olvement is almost unknown. This
lack of bulbar cases may well be due to
the a+most invariable presence of the
tonsils at the ages at which the vast
majority of the infections occur.

These obs~rvations as to the higher
proportion of bulbar cases in tonsil
lectomiz~d persons also raise serious
questions as to the pathogenesis of
bulbar poliomyelitis. It is common be
lief that the virus enters the body
through either the nose or mouth or
both, is swallowed, and then absorbed
from the intestinal tract. The recent
demonstration of viremia in the early
stages of the disease of the monkey and

of non-paralytic cases has led to the
further hypothesis that viremia may be
a constant early phenomenon, that the
virus escapes from the blood through the
capillary wall, and that the localization
of the paralysis is dependent upon the
differential permeability of the capil
laries of various parts of the central
nervous system.

If this concept of the pathogenesis
of poliomyelitis is correct, then one
must assume that bulbar involvement oc
curs in the individual whose medullary
capillaries are especially permeable.
To explain the higher proportion of bul
bar cases in those whose tonsils are a~

3ent, would require the assumption that
removal of the tonsils had in some un
known manner increased the permeability
of the capillaries of the medulla. Evi
dence for such effect on the permeability
is not contained in this study,.nor does
such appear reasonable.

A more plausible hypothesis to explain
the high proportion of bulbar involve
ment in the tonsillectomized cases is
that of direct invasion from the throat,
an invasion facilitated by removal of
the tonsils. There is no evidence in the
data here presented to give any clue to
the exact mechanism of this invasion or
even to prove that such invasion occurs.
The fact that the nuclei of the motor
nerves serving the tonsillar fossae are
anatomically in juxtaposition with those
involved in bulbar poliomyelitis suggests,
however, that there may be some causal
relationship. Southcott15 has'suggested
that the "trauma of tonsillectomy renders
the motor nerves of the tonsillar region
more accessible to the entry of virus to
them from the pharyngeal surface". Since
progress of virus along nerve fibers has
been demonstrated, one may agree with the
suggestion of Southcott that the virus in
these cases probably progresses to the
medulla. along fibers of the 9th and lOth
cranial nerves. This would seem a more
plausible explanation for the high bulbar
rate in tonsillectomized persons than the
equally hypothetical alteration in capil
lary permeability. The data here present
ed certainly constitute a serious chal
lenge to the concept of localized escape
follOWing viremia, especially since vire-



- 335 -

mia in a person who later devefoped
bulbar infection has not yet been· demon
strated.'

The hypothesis of direct invasion
in the tonsillectomized group does not
preclude the possibility of. bulbar eS
cape of virus from a viremia but
r~ther offers an alternate mec~anism.

The strikingly lower bulbar rate in
the non-tonsillectomized suggests a
differ~nt mechanism for reaching the
bulbar nuclei. If a viremia does ex
ist, there is always the pos~ibility

of escape through the capillaries of
various parts of the nervous system,
including the medulla. Thus 'some of
the bulbar cases may represent the re
sponse to direct invasion while others
result from virus escaping from the
blood stream into the bulbar area.
Both types of invasion may possibly
occur, the large number of bulbar cases
in tonsillectomized persons represent
ing merely the excess due to direct
invasion.

The answer to these many questions
must await further studies., espe,cially
in the laboratory, for epidemiologic
observations of the type here recorded
can do no more than serve as challenges
to prevailing hypotheses and suggest
avenues for further investigation. Any
hypothesis as to pathogenesis must,
however, be in conformity with observed
facts as to the occurrence of polio
myelitis. It is the belief of the
authors that the prevailing concept of
escape of virus following viremia fol
lowing viremia does pot constitute a
satisfactory explanation for the demon
strated highly frequency of bulbar re
sponse to infection with poliomyelitis
virus in tonsillectomized persons.

Another question raised by these ob
servations in the relationsh~p between
the tonsils and the development of re
cognizable poliomyelitis. It is well
known that although poliomyelitis virus
infection is of almost universal o~cur

renee, only the rare individual re
sponds with sufficient involvement of
the nervous system to make clinical
diagnosis possible. Evidence is avail
able to indicate that several factors

such as recent. tonsillectomy, pregnancy,
excessive fatigue and recent injection
of insoluble antigens may tip the scale
between an immunizing abortive infection
and one involVing the central nervous
system. One may well ask whether the
presence Or absence of tonsils can also
be a factor in conditioning a paralytic
response. Unfortunately there is nothing
in the data here reported that will shed
any light on this question. The data
do not suggest that a tonsillectomized
child is any more or less likely to
develop a recognizable form of the dis
ease if infected. They do, however,
show that if a recognizable form of the
disease occurs in a tonsillectomized
person it is more likely to be of the
bulbar type than if the person had not
had the tonsils removed. No inference
is to be drawn as to the desirability of
tonsil removal although the data do car
ry a Buggestion of the importance of
suitable indication for removal before
operation is undertaken.

Conclusions

1. Persons with the bulbar type of
poliomyelitis give a history of re
moval of the tonsils more frequently
than do persons w.th other forms of
poliomyelitis.

2. If a tonsillectomized person develops
clinically recognizable poliomyeli tis,
the likelihood of bulbar-. involVemEIJt
is four times as great as 'in one where
tonsils are in situ.

3. This higher proportion of bulbar
cases in tonsillectomized cases oc
curs at all ages and regardless of
the time that has elapsed since oper
ation.

4. The higher proportion of bulbar cases
in older persons is due primarily to
absence of the tonsils rather than to
age per se.

5. The,higher proportion of bulbar in
volyement in recent years may be due
to the greater frequency of tonsil
lectomy and the shift in age distri
bution of poliomyelitis into the ages
at wqich tonsils may have been removed.
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6. The lack of bulbar cases in certain
areas may be due to concentration
of poliomyelitis in ages before'
tonsil removal.

7. The hypothesis of bulbar involve
ment being due to escape of virus
from the blood stream through the
capillaries of the medullary area
is not compatible with the greater
incidence of such cases in tonsil
lectomized persons.

8. The hypothesis is advanced that the
excess of bulbar cases in tonsillec
tomized persons is due to direct
invasion along fibers of the 9th
and lOth cranial nerves.

9. No evidence is presented as to the
effect of tonsillectomy in alter
ing susceptibility to clinically
recognizable poliomyelitis. The
data presented deal only with like
lihood of 8, bulbar localization if
clinically recognizable poliomyel
itis develops.
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IL MEDICAL SCHOOL NEWS

Coming Events

March 4 - 6
March 5 - 6

March 8 10
March 22 - 24
March 23 -

Continuation Course in Clinical Dietetics for Dietitians
Parenteral Alimentation Symposium (Sponsored by Hennepin County Medi-

cal Society); R~disson Hotel, Minneapolis
Conference on Coroners' Problems
Continuation Course in Cardiovascular Diseases for General Physicians
George E. Fahr L0cturo; "Some Pitfalls in the Caro of Cardiacs;"

Samuel A. Lovine, Eoston; Owre Amphitheator; 8:15 p.m.

* * *

Dr. Rasmusson Joins U.S.C. Staff

Dr. Androw T. Rasmusson, Professor Emeritus of Anatomy of the University of
Minnesota, will join thv faculty of tho Univorsity of Southern California this month
to teach neuroanatomy. His appointmont was recently announced by Dr. Gordon
Goodhart, Dean of the Southern California Medical School. Since his retirement from
the University of Minnesota in 1952, Dr. Rasmusson has resided in LaCanada, Cali
fornia. He recently delivered tho annual John E. Johnston Lecture her0 on "Recent
Advances in the Morphology and Significanco of tho Cerebral Cortex."

* * *

Studont-Faculty Do.nce

Tickets for the All Medical School Dance, which will be sponsored by the Medical
Interfratornity CounCil, are available in the Modical School Offico for $2.00 per
couple. Tho danco, which will be informal, will bo held in the Golden Valley
Country Club on Saturday, February 27, beginning at 9:00 p.m.

* * *

Faculty Nows

Doan Diehl, Dr. William F. Maloney, and Dr. Robert E. Howard attended the 50th
Annual Congross on Medical Education and Licensure which was held in Chicago from
February 7 to 9. Dr. Howard participated in a panel discussion on postgraduate
medical education.

* * *

Publications of tho ~odical School !aculty

Kimura, Noboru and Simonson, Ernst: Tho Effoct of Modorate and Hard Muscular Work on
the Spatial Electrocardiogram. Am. Heart J., 45: 676, 1953.

MacDonald, F. M. and Simonson, Ernst: Human Eloctroc3.rdiogram 3.Dd After Inhalation
of Thirty Per Cent Carbon Dioxido. J. Appl. Physiol., 6: 304, 1953.

Michaelson, G. S. and Park, W. E.: Asphyxiation in Street Manholes. Public H03.1th
Reports, 36: Jan., 1954.

Petersen, W. E.: The Viscosimetric Determination of Elood Fibrinogen. J. Lab. &.
Clin. Mod., 42: 641, 1953.
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UNIVERSITY OF MINNESOTA MEDICAL SCHOOL

WEEKLY CALENDAR OF EVENTS---_.. --_._-- -- ----
Fhys jcians Welcome

March 1 - 6 I 1954

Mo~da,~L March 1

Medical Schoo~ and University Ho~~itals

9:00 - 9:50 Roentgenology-Medicine Oonferenc&, ~ G. Rigler, C. J. Watson and
Staff; Todd Amphithoator) U. H.

9:00 - 10:50 Obstetrics and Gynecology Conferenee; J. L. MCKelvey and Staff;
W-612, U. H.

10:00 - 12:00 Neurology Rounds; A. B. Baker and Staff; Station 50, U. H.

11:30 - Tumor Conferonce; Doctors Hitchcock, Mooro, and Stenstrom; Todd
Amphitheater, U. H.

11:30 - 12:30 Physical Medicine Seminar; PeriP1o:r..el Edema; R. S. Blanchard;
Heart Hospital Auditorium.

12:15 - Obstetrics and G;ynocology Journal Club; Staff Dining Room, U. H.

12:30 1:30 Physiology Seminar; Rosearch in Votorinary Physiology; Alvin F.
Sellers; 214 Millard Hall.

1:30 - 2:30 Pediatric--Nourological Rounds; R. Jensen, A.B. Baker and Staff; U. R.

1:30 - 3 :30 Dermatology Hospital Rounds; H. E. Michelson and Staff; Dermatology
Histopathology Room, M-434, U. H.

4 :30 

4:30 -

5:00 

5:00 -

Infectious Disease Rounds; Station 43, U. H.

Public Health Seminar; Northern Ireland 'Tuberculosis Authority;
Donald Cowan; 15 Owre Hall.

6:00 Physiology-Surgery Conference; Todd Amphitheater, U. H.

6:00 Urology-Roentgenology Confurenco; C. D. Creevy, O. J. Baggenstoss,
and Staff; Eustis Amphitheater.

Ancker Hospital

8:30 - 10:00 Tuborculosis and Chest Conferenco; Auditorium.

2:00 - 3:00 Surgery Journal Club; Classroom.

Minneapolis General Hospital

9 :30 - PediatriC Rounds; Eldon Berglund; Newborn Nursery, Station C.

10:30 - 12:00 Medicino Rounds; Thomas Lowry; Station F.

11:00 -

11:00 
12 :30 -

Orthopodic and Fracture Rounds; Drs. John Moo and Arthur Ziorold;
Station A.

Pediatric Rounds; Erling Platou; Station K.
Surgery Grand Rounds; Dr. Ziorold; Station E.
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Monday) March 1, (Cont.)

Minneapolis. General Hospital (Cont.)

1:30 - 2:30
2:00 -

Tuborculosis Conforence; J. A. Myers; Station M.

Pediatric Rounds; Stations I and J.

I

"-\

1:30 -

12 :30 -

12:30 

12 :30 

3 :30 

3 :30

Veterans Administration Hospital

Infectious Disoase Rounds; I1rs. Hall, Zirnoman, Lubin and Sherman.

Cardiac ('onference; Drs. Berman,. Smith, Hoseth, and Waxler;
Conference Room, Bldg. r.; Rounds irnmodiatoly followiDg conference.

~day, March 2

Medical School and University Hospitals

9:00 - 9:50 Roentgonology-Pediatric Conference; 1. G. Rigler, I. McQuarrie and
Staff; Eustis Amphitheater, U. H.

Bacteriolog;y Sominar; 'Ihe Acid-Fast Reaction; W. Boyd; Radioactive
Tracers; H. Mizuno; 214 Millard Hall.

1:20 Pnthology Conference; Autopsies; J. R. Daws~n and Staff; l~ I. A.

1:3n Physiology l14c -- Respiration; E. B. Brown; 129 Millard Hall.

General Physiology-Biophys ics Seminar; 323 Zoology Building.

Pediatric Seminar; Tho Use of Tissue Cultures for Labor-a tory
Diagnosis of Poliomyolitis; J.T. Syverto~; Sixth Floor, U. H.

4:~0 - 5:00 Pediatric r~unds on Hards; I. McQuarrie and Staff; U. H.

4. :30 - 5 :3'" C1i~ical-Modical-Pathological Conference; Todd Amphitheater, D. F..

5:00 - 6:00 X-ray ('anforence; Presentation of Cases from Minneapolis General
Hospital; Drs. Lipschultz ~d Conklin; Eustis Amphitheator, U. R.

Ancker Hospital

8: 00 9: 00 Fract'JrC Conference; Auditorium.

9:00 - 10:00 Medical X-ray Conference; Auditorium.

Minneapolis General Hospital

10:00 

10:1"0 -

Psychiatry Grand Rounds; R. W. Andor~on; Station H.

Pediatric Rounds; Spencer F. Brown; Stations I and J.

11:~0 - 12:00 Medicine-Surgery ('onfercnce; Classroom, Station M.

12:30 - 2:30 Dermatology Rounds on Clinic; Carl W. Laymon and Staff.

2.2:30 

1:00

EOG Conforence; Boyd 'Ihomos and Staff; 302 Harrington Hall.

Tumor Clinic; Drs. Edor, Coo, and Lipschultz; Classroom.

3:00 - 5:00 Child Psychiatry Conference; Jack Hallinga; Station I.

Veterans Administration Hospital

7:30 - Anesthesiology Conforenco; Conference Room) Bldg. I.
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1:00 -

2:00 -

4 :00 -

1:30 -

Tuesday, March 2, (Cont.)

Veterans Administratio~ Hospita~ (Cont.)

8:30 

9:30

10 :30 -

Surgery Staff Seminar; Medical Conforence Room, Bldg. I.

Surgory··Pathology Conference; Conference Room, Bldg. r.
Surgery-Tumor Conference; L. J. Hay, J. Jorgens and Dor~ Mosser;
Conference Room, Bldg. I.

Review of Pathology: Pulmonary Tuberculosis; Conference Room, Bldg. I.

Combined Medical-Surgical Chest Conferenco; Conference Room} Bldg .. r.
2:50 Dermatology and Syphilology Conforence; H. E. Micholson and Staff;

Bldg. III.

Thoracic Surgery Problemsj Conference Room, Bldg. I.

Wednosday, March 3

Medical School and University Hospitals

8 :00 - 9: 00 Roe tgenology-Surg ical··Pa thological Conference; Paul Lober and L. G.
Rigler; Todd Amphitheator, U. H.

11:00 - 12:00 Pathology-Medicinc--8urgory-Pediatrics Conforence; Todd Amphitheater,
D. H.

12:30 

12 :30 -

1:20 Radioisotope Seminar; Underground Cobalt Unit, U. H.

1:30 Physiology 114B -- Transport Seminar; Nathan Lifson and M. B.
Visscher; 214 Millard Hall.

1:00 - 2:00 Dermatology Clinical Seminar; F. W. Lynch; 300 North Clinic.,

1:30 -

3 :30 -

4:30 -

3:00 Pediatric Allergy Clinic; Albert V. Stoessor and Lloyd Nelson; W-211,
U. H.

4:30 Dermatology Pharmacology Seminar; J. D. Krafchuk; 3rd Floor Conference
Room, Hoart Hospital.

5:50 Dermatology Infectious Disease Seminar; J. D. Kra£chuk; 3rd Floor
Conference Room, Hoart Hospital.

5:00 -

5:00 -

5 :30 

7:30 -

5:50 Urology-Pathological Conforence; C. D. Creovy and Staff; Eustis
Amphithoater, U. H.

6:00 Rosidents' Lecture; Subject to bo announccd; Leo G. Rigler; Todd
Amphithvator, U. H.

7:30 Dermatology Journal Club and Discussion 'Group; Hospital Dining Room.

9:30 Dermatology Pathology Seminar; Review of Interesting Slides of the
Week; Robert W. Goltz; Todd Amphitheater) U. H.

Ancker Hospital

8:30 

12 :30 -

9:30 Clinico-Pathological Conference; Auditorium.

1:30 Medical Journal Club; Library.

Minneapolis General Hospital

9:30 - Pediatric Rounds; Max Saham; Stations I and J.

10:30 - 12:00 Medicine Rounds; Thomas Lowry and Staff; Station D.
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Wednesday; March 3, (Cont.)

Minneapolis General Hospital (Cont.)

11:00 

11:00

12 :00

Pediatric Seminar; Arnold Anderson; Classroom, Station I.

Podiatric Rounds; Erling S. Platou; Station K.

Surgery Seminar; Arthur Ziorold; Classroom.

12:15 - Pediatric Staff Mooting; Classroom, Station I.

1:30 - Visiting Pediatric Staff Caso Prosentation; Classroom, Station I.

2:00 - 5:00 Infectious Disease Rounds and Conferenco; Wesley W. Spink; Sta. 100.

Veterans Administration Hospita~

8:30 - 10:00 Orthopedic X-ray Conforence; E. T. Evans and Staff; Surgical Confer
ence ROOI:l, Bldg. 43.

8:30 - 12:00 Neurology Rohabilitation and Caso Conference; A. B. Baker.

9:00 -

12 :30

12 :30 

1:30 

7:00 -

Gastro-Intostinal Rounds; Drs. Wilson, Ziovo, Hay, Brakol, Nesbitt
and 0' Leary.

Medical Journ3.1 Club; Doctors I Dining Room.

X-ray Conferenco; J. Jorgens; Conferonce Room, Bldg. I.

3:00 Metabolic Disoase Conforence; Drs. Flink, Schultz and Brown.

Lectures in Basic Science of Orthopedics, Conference Room, Bldg. I.

Thursday, March 4

Medical School and University Hospitals

Modicine Ward Rounds; C. J. Watson and St3.ff; E-221, U. H.

Cancer Clinic, K. Stonstrom, A. Kremen and B. Zimmermann; Todd
Amphithvator, U. H.

M0dical Journal Club; Physiology of Ulcer fain; J. Jenne;
116 Millard H0.1L

9:00 - 11:50

11:00 - 12 :00

12 :00 1:00

12 :30 -
12 :30 - 1:30

1:30 - 4:00

5:00 - 6:00

Physiological Chemistry Seminar; The Role of Adaptiv0 Enzymes;
Augus t Ruthmann; 214 Millard HalL

Electrocardiography Confer'3Dco; Ernst Simonson; Staff Room,
Cardiac Clinic, Heart HospitaL '

Cardiology X-ray Conference; Heart Hospital Theatro.

Radiology Seminar; Prvsentation of Casca from Millor Hospital;
Dr. Peterson, ot 0.1.; Eustis Amphitheater, U. H~

Anckcr Hospital

8:00 - 10:00 Medical Grand Rounds; Auditorium.

Minneapolis General Hospital

9 :30 

10:00 

10:00 -

Neurology Rounds; Hoinz Bruhl; Station I.

Pediatric Rounds; Spuncor F. Brown; Station K.

Psychiatry'Grand Rounds; J. C. Michael and Staff; Station H.



Vetdr~ns ~dministration Hospit~l

T.hursd~y, M~rch 4, (Cont.)

Minne~polis.General Hospit~l (Cont.)

11:30 - 12:30 Clinic~l Pathologic~l Conferenco; John I. Coe; Classroom.

12:30 - 2:30 Dermatology Rounds and Clinic; C~rl W. LaJwon ~nd St~ff .

1:00 - Fracture - X-r~y Conforenco; Drs. Ziorold and Moe; Classroom.

1:00 - House St~ff Conferenco; Station I.

,.)
f
~

.~

f
f
i
r

t
i
~
j

8:00

8:00 

11:00 -

Surgery Gr~nd Rounds; Conferenco Room, Bldg. I.

Surgery Ward. Rounds; Lyle Hay illld Staff; W~rd.ll.

Surgery-Roentgen Conferenco; J. Jorgens; Conference Room, Bldg. I.

1:00 - 3:00 Bacteriology Conference; Entoric; Henry B~uor; Conforonce Room,
Bldg. 1.

4:00 - Modical-Surgic~l Conferonce; Conference Room, Bldg. I.

2 :30 - 4:00

3:00 - 4:00

3 :30 - 4 :30

Frid~y, M~rch 5.

Medic~l School and ~ersi~ Hospit~ls

8:00 - 10:00 Neurology Grand Rounds; A. B. B~kor and St~ff; St~tion 50, U. H.

9:00 - 9:50 Modicine Grand Rounds; C. J. W~tson and St~ff; Todd Amphitheator, U.H.

10:30 - 11:50 Medicine Rounds; C. J. W~tson and Staff; Todd Amphithoator, U. H.

10 :30 - 1:50 Otolarynogology C~se Studios; L. R. Boios ~nd St~ff; Out··P~ti0nt

Dop~rtmont, U. H.

11:00 - 12:00 Vascular Rounds; D~vitt Folder ~nd Staff Mombers from tho Dep~rbnonts

of Medicine; Surgery, Physical Medicine, ~nd Dorm~tology; Eustis
Amphitheator} U. H.

11:45 - 12:50 University of Minnosot~ Hospitals St~ff Moeting; Biopsy Studios of tho
Gastric Mucosa; R. S. Ylvisakor; Powoll H~ll Amphithe~ter.

1:00 - 2:50 Neurosurgory-Roontgenology Conference; W. T. Peyton, Harold O.
Peterson ~nd St~ff; Todd Amphitho~tor, U. H.

1:30 - 2:30 Dermatology Gr~nd Rounds; Prosont~tion of C~sos from Groupod Hospitals
(University, Ancker, Goner~l and V0ter~ns) and Priv~te Officos; H. E.
Michelson ~nd St~ff; Eustis Amphitheater, U. H.

Dermatology Rospit~l Rounds; H. E. Micholson and St~ff; Bogin at
Dermatology Histop~thology Room, M-434, U. H.

Nourop~thologic~l Conference; F. Tichy; Todd Amphithe~ter, U. H.

Dormatology-Physiology Seminar; J. D. Krafchtik; 3rd Floor Conference
Room, Heart Hos p i t~l.

4:00 - 5:00 124 Adv~ncod Neurophysiology Lecture; Werner Koella and Ernst
Gollhorn; 111 Owre H~ll.

4:30 5:20 Ophth~lmologyW~rd Rounds; Erling W. Hanson ~nd Staff; E-534, U. H.

5:00 - Urology Seminar ~nd X-ray ConforoDco; Eustis Amphitheater, U. H.
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Friday, March 5, (Cont.)

Anckur Hospital

1:00 - 3:00 Pathology-Surgery Conferonce; Aud.itorium.

Minn~apolis General Hospital

9 :30 

10:30 -

12 :00 -

Pediatric Rounds; Walhce Lueck; Station J.

Podiatric Surgery Conforence Oswald Wyatt; Tague Chisholm;
Station I, Classroom.

Surgery·Pathology Conference; Dr. Ziorold, Dr. Coe; Classroom.

1:00 - 3:00 Clinical-Medical Conferonce; Thomas lowry; Classroom, Station M.

1:15 - Pediatric X-ray Conference; Oscar Lipschultz; Classroom, Main Bldg.

2:00 - Pediatric Rounds; Station I and J.

1:00 -

2: 00 -

8:00 

9:00 -

11:00 12 :00

Veterans Administration Hosp~tal

10:30 - 11:20 Medicino Grand Rounds; Conference Room, Bldg. I.

Pathology Slide Conforence; E. T. Boll; Conference Room, Bldg. I.

Autopsy Conference; E. T. Bell; Conferonco Room, Bldg. I. ,

Saturday, March 6

Medical School and Univers ity Hospik.l~

7:45 - 8:50 Orthopedic X-ray Conference; W. H. Co10 and Staff; M-I09, U. H.

9:00 - 10:30 Pediatric Grand Rour.ds; Eustis AmphitheatQr, U. H.

9:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Stnff; Heart Hospital Amphi
theater.

9:15 - 10:00 Surgery-Roentgenology Conferenco; L. G. Rigler, J. Friedman; Owen H.
Wangunsteon and Staff; Todd Amphitheater, U. H.

10:00 - 11:30 Surgery Conferenco; Todd Amphitheater, U. H.

10: 00 - 12 :50 Obstetrics and G;'lnocology Grand Rounds ;'J. L. McKelvey and Staff;
Station 44, U. H.

11:30 - Anatomy Sominar; Tho Tissuo Mast Cell; Sidney Robinow; 226 Institute
of Anatomy.

Ancker Hospital

8:30 - 9:30 Surgery Conference; Auditorium.

Minneapolis Goneral Hospital

Urology Staff Conferenco; T. H. Swoetser; Main Classroom.

Psychiatry Grand Rour.ds; R. W. Anderson; Station H.

Medical - X-ray Conference; O. Lipschultz, Thomas lowry and Staff;
Main Classroom.

Veterans Administration Hospita~

8:00 - Proctology Rounds; W. C. Bornstein and Staff; Bldg. III.

8:30 - 11:15 Hematology Rounds; Drs. Hagen and Fifer.

11:15 - 12:00 Morphology ••.• Dr. Aufderheide; Conference Room.


