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Arteriosclerosis is still a poorly
understood process, in spite of inten
sive study for more than 50 years. The
feeling over the centuries has been
tha t harden ing of the arteries is the
inevitable consequence of old age, and
that, in fact, it is aging. There has
been a growing realization, however,
that the prQcess does not proceAdwith
uniform severity in all of the arteries,
or in all indiViduals, and that other
factors besides age sometlines seem to
be of greater importance. In particular,
the coronary arteries have been found to
be so peculiarly' vulnerable to this
change in many indiViduals, that death
reay result in early life before the rest
of the arteries show much evidence of
arteriosclerosis. This has led to
greatly increased efforts to learn more
abo~t the entire process of arteriopcler
csis, and particularly about coronary
sclerosis, and the factors which may
affect its progression, in the hope that
the disease may be better understood and
perhaps modified.

It has been a difficult problem for
investigators, and still remains so, to'
distinguish the changes in an artery
which are physiological, developmental,
or rea tura tional from those which migh t
be considered pathological or an alter
ation due to disease. Perhaps the dis
tinction is entirely artificial. An
other problem has been the detection or
meas~rement of changes in the coronary
or other arteries during life. Even as

seositive an instrument as an electro
cardiograIlh shows changes onl8' if blood
flow is reduced 70% or more 1. Visual
ization of coronary arteries by x-ray is
in its infancy19. The postmortem exami
nation of the coronary arteries and the
use of experimental animals remain the
most useful means of investigation.

Effects of age: In discussing some of
the general factors which may influence
coronary sclerosis, the most obvious one
to be considered is age itself. Dr. E. ~

~ell' has stated that the most prominent
feature of arteriosclerosis is age. That
age is not the only factor, and not even
the most important factor, is evident
froznthe numerous examples of sevore scle
rosis in young people21• White, Edwards
& Dry37 have even found a decllning severi
ty of coronary sclerosis in men over 59.
They concluded that the process does not
progress with age, at least not in a line
ar fashion. Holman20 has suggested that
the effects of age may be cumulative and
not causative. He thinks arterial disease
may sometimes be a ma tter of days and not
decades. Arterial disease may thus pro
gress by steps rather than as the slowly
progressive diseaso which it is generally
considered to be25.

Sex differences: In the series of
cases of coronary disease which have been
published, and in the studies of the se
verity of coronary sclerosis in autopsy
material, one other factor has been re
peatedly shown to be important. Coronary
disease is more severe in men than in
women, and, by a large margin.

To present a few, examples, Willius,
smith and Sprague42 found in over 5,000
consecutive autopsies that 34% of the males
had moderate to severe coronary sclerosis
compared with only 19% of femalos. Clawson
8 in 1939 found 2.5 males to 1 female dy
ing of coronary disease. In hypertensives,
:sell and Clawson4 found 2.7 males to 1
female with coronary disease, and in 1949
they found 5 males to 3 females in the

*~is study was done under a Postdoctorate
F.8search FellOWShip of th9 National Heart
Institute of the U.S.P.H.S.
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nondiabetic group dying of coronary dis
ease. 1J.aster, Dack, and Jaffe25 found
a ratio of 3.4 to 1 in clinical cases.

The difference between men and women
is even more striking in reports of a
cute coron~ry deaths among younger in ..
dividuals2 • Gertler15 found only 3
females in his series of 100 coronary
deaths·under 40 ye~rs of age. Glendy,
levine, and White16 found a ratio of
24 men to 1 woman under 40 with the ooro
nary disease. Clinical coronary dis
ease is unusual in wgmen Without hyper
tension or diabetes3 •

Ackerman, Dry and Edwardsl found a
marked degree of difference between male
and female coronary sclerosis based on
accura~e anatomical dissection. P. D.
White3 has said recently that in spite
of years of study the preponderance of
males having coronary disease is still
largely unexplained. Endocrine studies
are incompl~te but do not seem to be an
ade~uate an~wer. He wonders if-it is
part of a law of nature that the males
of all species from the earthworm up
should live shorter lives than the fe
males.

There have been some interesting
studies done to help determine the basis
of the sex difference in coror.ary dis
ease. Bruger7 experimentally tested the
effect of testosterone and estrogen in
the prevention of atherosclerosis in the
rabbit and fOlmd that both hormones pre
vented deposition of cholesterol in the
aorta of the female fed cholesterol but
not in the n:ale or female castrate.

White38 found urinary 17 ketosteroids
reduced in males with coror.ary disease
coml~red to controls, but these individu
als had been at bed rest for several
weeks.

Another explanation for the sex differ
ence in coronary sclerosis has been of
fered by Dockll• He suggested that since
hypercholesterolemia was not notably more
fre~uent in men than women, and hyperten
sion and obesity were at least as fre~uent

in fel1"..ales as males, some other factor

must be searched for. He postulated
tha t lJ'I..ales were predisposed at birth to
coronary disease by having thicker in
timal layers in their coronar;y arteries.
To determine whether this "Tere the case,
he studied the coronary arteries of 12
newborn infants of each sex. There was
a wide individual variation but he found
a statistical difference giving males on
an average 3 times as much .int:ilr..a as fe-
males. .

FangmanllJ. studied the same problem ani
found out of 30 newborns that 8 males and
4 females had thickened intimas. However,
Minkowski28 reported a larger group of
122 males and 82 female infants and found
no Ata tistical difference in intimal
thiclmess except in a group over one
month of age where the children died of
acute infections.

Interesting work has been done on the
sociological factors which might explain
the sex difference. Becker3, studying a
primitive society, the Bantu in South
Africa, found an equal incidence of coro
nary disease in men and women. Gordon,
Bland, and Hhitel'r found a significantly
greater incidence of coronar;>' artery dis
ease in the private hospital wards than
among th4charity patients. Ryle and
Russel13 found a higher rate of the dis
ease among men holding responsible posi
tions, and found professional and busi
ness men had ten times the rate that
their wives did, while with agricultural
and manual workers the wives had nearly
an equal rate. This study was based on
death reports in public health statistics
and not on autopsy evidence.

Moschcowitz3 1 pointed out that the in
cidence of sclerosis in the lesser cir
culation was about equal in men and women,
and that therefore the differences which
oChur in such locations as the coronary
arteries must be based on pressure differ
ences or at least local changes and not
on general metabolic differences.

Effect of hypertension: The fact the. t
hypertension increases the severity of
atherosclerosis, and particularly of
coronary sclerosis, has been shown"many
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times. Bell Rnd Clawson4 found that 25
out of 27 patients under 50 with hyper
tension showed some coronary disease, a
higher percentage than non-hypertensives
of all ages. DRvis10 f~und 76% more
atherosclerosis with hypertension. The
incidence of coronary disease in wcmen
with hypertension was found to be about
equal to that of men without hypertension.

Levy and Boas22 found that 74% of cases
of clinical coronary disease in women had
hypertension.

Diabetes: One other factor which has
been shown to influence intimal A.rterial
~isease is diabetes mellitus. Clawson
and Bel19 analyzed over 50,000 RutopSy
reports Rnd found that fatal coronary
disease was about twice as frequ~nt in
diabetic as in non-diabetic males, and
three times as frequent in diabetic as
in non-diabetic females. Among diabetics
the sex difference in the incidence of
coronary disease is almost wiped out.

In a study of autopsy findings on dia
betic Rnd non-diabetic patients, Lisa23
found that equal severity of coronary dis
ease ~ccurred about 10 years earlier in
the diabetics.

Root, Bland, Gordon Rnd White32 in
3,400 autopsies found coronary occlusions
increased in diabetics, and Stearns 35
found a functionally significant degree
cf coronary sclerosis in 74% of diabetics.

It is evident from these reports that
the presence of diabetes 1A an important
factor in the severity of coronary sclero
sis.

Effect of nutrition: The question of
the effect of nutrition on the progress
or incidence of coronary sclerosis has
been investigated ever since it was shown
by ALitschko~ in 1913 that atheromas
could be prcduced in rabbits by feeding
excessive cholesterol.

Dublin12 in 1930 from insurance sta
tistics found mortality from coronary
sclerosis to be more than twice ~s high
in overweight persm:.s. Malmros2 has
recently sho~ that mortality from coro~

nary disease was reduced in the Scandi-

navian countries during the enforced low
fat diet during World War II.

Wilens 39 has studied the effects of
nutrition on A.therosclerosis and found a
relationship betwe~n obesity and severe
atherosclerosis which was independent of
age, sex, hypertension, heart weight, or
dia~etes. Ackerman found consistently
less atherosclerosis in undernourished
persr.ns than in average ~r overweight
groups. Yater43 , on the other hand,
found no differences in weight ~etween

young coronary deaths and controls.
One difficulty has been that state of
nutrition has been difficult to define,
particularly when a person loses much
weight in a terminal illness.

If nutrition plays a part in the
causation of atherosclerosis, it seems
possible that changes .in the diet may
have some effect on the course of the
disease also. Anitschkow2 found that
he could make the lesions in rabbits'
aortas disappear an a return to normal
diet. Morrison30 showed a similar re
sorption in rabbits fed choline and
Bevans6 in dogs.

Another approach to this problem of
nutrition is the study of groups with
terminally poer nutrition such as one
sees in individuals dying of tuberculosis
or malignancy. The idea that arterio
sclerosis is less severe in persons with
tuberculosis and cancer goes b~4k to the
early days of pathology. Zeek quotes
Rckitansky as thinking that arterioscle
rosis was antagQnistic to tuberculosis
and Dr. T. Holmes in 1867 as saying that
the aged, gouty, and rheumatic were more
prone to arteriosclerosis than the phthi~

sical, cancerous, or the young. To be
sure, most of the latter patients were
younger than those dying with artericscle·
rosis. However, other writers have pre
sented some evidence in fav~r ~f this
view. Rosentha133 found a lower inclina
tion toward atherosclerosis in carcinoma
and tuberculosis groups. Wilens 4r f~und
that there was less atherosclerosis in
the aorta of indiViduals dying with a
terminal weight less of several months
than in those of' the same previous
weight without a wasting disease. Meyers
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27, however, has objected to his con
clusions and thinks the differences arc
probably due to age differences.

There is no evidence as yet that hu
man lesions of atherosclerosis can be
resorbed. There is some suggestion, how
ever, that nutritional changes ~y affect
the progress of the condition.

Outline of present project: The ma
terial presented here is a part1a'1 report
of a research project undertaken tim years
ago to investigate the incidence and path
ogenesis of coronary sclerosis under the
guidance of Dr. E. T. Bell. It was felt
that it wquld be worthwhile to determine
whether coronary sclero~is is a process
which is slowly progressive tilroughout
life, or whether it advances by steps or
stages. It was also thought th~tit

should be possible to determine the age·
at which the sex difference in the severi
ty ofco.ronary sclerosis begins. This
information might help determine the fac
tors 'responsible for the difference. In
such a study the effects of hypertension,.
diabetes, and possibly nutrition might
also be studied, as well as the histologi
cal,appearance of the progressive stages
of the process.

It was felt that such an investiGation
could be done best by the thoroue;h and
accurate study of the coronary arteries
in a large series of hearts removed at
autopsy from individuals of every age
group throughout life. Such a study would
show the progress of the disease in the
population, but not, of course, the pro
gressive changes in an individual. How
ever, tile course of the disease in an in
dividual might be inferred from the average
of the group.,

Previous studies of large autops:~ series
such as those of Hillius , Smith and Sprag.le
42, or Gordon, Bland and White17, for the
incidence and severity of coronary dis
ease have reUed mainly on the gross ob
servations and descriptions of the coronary
arteries made by a large number of pa th
ologists without rigid standards of what
was.to be considered mild, moderate, or
severe. The studies of Ackerman, Dry and

Edwards l and White, Edwards and Dry37 are
notable exceptions in that one individual
graded all of the arteries. These stud
ies, however, were done only on individ
uals over the age of 30.

Methods: The study here reported con
sisted of the thorough examination of 536
hearts removed at autopsy durine; 1949,
1950, and 1951.· These were collected
from autopsies performed by Fellows of
the pathology Department at the Univer
sity HOE'llli tal or from the Minneapolis out
side and coroner's service. A consider
able munber were obtained from the Ancker
Hospital in St. Paul. These hearts were
obtained at random without regard for the
cause of death, except that ~articular

attemptn were made to obtain hearts from
persons killed by accidental means, and
from individtlals in the younger age
groups, in order to obtain adequate num
bers in these groups for significant com
parison. ~1e autopsy reports of these
individuals were examined to determine
cause of death, symptoms or signs of
heart disease, evidence of hypertension
or diabetes, and age, sex, body'weight,
height, and weight of the heart.

The number obtained (536) is only a
fraction of the approximately 3,000 annu
al autopsies recorded in the Pathology
Department. It represents, however, a
fair sample of the total material and is
adequate in most instances for statist
ical ana J,.ys is •

Each of the three ma ,jor branches of
the coronary arteries of each heart was
sect ioned at approx:imatel;)' two millimeter
intervals from the orifice at the aortic
valve to the smallest vessel which could
be followed grossly. The cuts were made
with a sharp blade at right angles to the
lumen, and the artery wall carefully ex
amined. The sections of the artery thus
cut which showed the greatest degree of
sclerosis were taken for histological ex
amination. The total length of the ar
tery was measured and the position of
each section taken was recorded by meas
urement from the orifice, or in the case
of the left circumflex branch, from its
origin in the main left coronary artery.
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The positions of branches were also re
corded. At least two histologic sections
of each of the three i11ain e:rte.:t'ial bran~he9

were taken for routine haematoxylin and
eosin preparations, and, in addition,
other blocks were taken for fat and other
special stains. Tne gross examination
of the arteries was done with care J eaoh
heart taking from· 30 minutes to an hour .:.
to examine.

The grading of the severity of the
arteriosclerotic process was done on the
basis of examination of the histological
prepara tion. This offered an opportunity
to compare various criteria for the evalu
ation of the atherosclerotic process.

In some previous series l and 37, grad
ing has been based entirely on the reduc
tion in size of the lum.en of the artery.
Others have used the thickness of the
intima as the basis for evaluation. These
are both easily determined ·and measure
ments, therefore, can be made vith con
siderable accuracy. Particularly in the
younger age grou:Qs ,. however, it may be
questioned whether the thickening of the
intimal layer and conSequentreduct10n in
the size of the lumen is actually to be
regarded as arteriosclerosis or as a
developmental or ma tura tio11al process in
the vess.el which should be looked upon as
physiological. There may also be changes
in the structure of the artery wall wi th
out a remarlmble change in the size of
the lum.en.

Th.e grading of the severity of the
atherosclerosis was based on one section
stained by hematoxylin and eosin of'each
of the three ~~jor branches of the coro
nary arterios, the rj.ght, left main and
descending, and left circum.flex branches.
The particular section used was chosen
because it showed the most severe degree
of sclerosis. This is then representative
of the most severe area of sclerosis pro
duced in that artery and is not to be
considered an average of the entire artery.

It was felt that, in addition .to meas
urements of the size of the lum.en and
thickness of the intima, some criterion
should be selected which would be as

characteristic as possible of a~~ero

sclerosis alone, as distinguished from
other changes. It was also desired to
find a criterion which would indicate

. the earliest recognizable changes and
would mirror the development of the les
ion in a morphological sense without re
gard only for the size of the lesion or
the amount of artery which was involved.
Criteria for the degrees of sclerosis
~Gre therefore selected which were baSed
on the degree of infiltra tion of tho
intima.

Grade one on the basis of infiltration
was selected as the earliest recognizable
change in the intima, which was the aIJP3B.r
anee of a loosen ing of the structure· of
the tissue at the lum.inal surface with
occasional small pockets of homogeneous
material between the fibers, and very
occasional foam cells. It is difficult
to be certain in some cases whether tho
earliest changes' seen might not be arti
facts.

. Grade two was applied to those arteries
which shmvedthe infiltration extending
into the deep layers of the intima up to
the internal elastic lamina, with small
areas of hyalinization and perhaps more
foam cells near the lumen.

Grade three was applied to arteries
which shoi-led broad streaks of8Illooth
hyaline material in the depths of the in
tima, often with many foam cells. In
addition, there might be separation of
fibers in the media.

Grade four was applied to those sec
tions which showed a confluent, large
area of hyalinized or necrotic material
in the dopths of the intima containing
cholost6rin and ofton calcium crystals,
in additiontb large numbers of foam
cells and often disruption of the media.

v1h<3ther this infiltrate in the intima
is 'blood plasma, or primarily lipoid or
an altoredprotein is' not decided. With
haematoxylinand eosin staining, this
change in the early stages has the appear
ance of edema; with tat stains, droplets
of lipoid are seen early in the process,
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first however next to the internal elas
tic . lamina • It was found to be impossi
ble to esttmate the degree of lipoid in
filtration independently of the criteria
just described.

It is evident that most investigators
would concider the first two grades based
on these criteria as early atheroscle
rosis, and would base most of their fur
ther grading on the size of the. more
fully developed atherosclerotic plague.

The numerical grades of 6 through 4
for each of the three branches were sim
ply added and not averaged so that each
case, then, could have a numerical grade

.based on this criterion of from 0 to 12
without the necessity of using decimal
fractions.

The degree of degeneration of the in
ternal elastic lamina was likewi~e graded
independent~ from 0 to 4. Grade one
consisted of the first visible splittings
of the elastic lamina. Grade two was
applied to those arteries showing actual
breaks in the lamina but in which more
than 1/2 of the lumen was still surrounded.
Grade three was applied when less than 1/2
of the original lamina remained, and Grade
four when no recognizable lamina was pre
sent. This grading was done on the hem
atoxylin and eosin sections although elas
tic sta ins were prepared in many casos in
confirma tion. These numbers for each
artery wore also added, giving a total
grade of 0-12 for each heart.

The relative area of the lumen was
ca1culated by measuring the average di
ameter of the lumen and of the whole ar
tery and comparing their squares, the
siZe of the lumen being expressed as a
percentage of the size of the artery.
Thethiclmess of the intimal layer was
estnnated as a fraction of tho thiclrnoss
of the entire wall, and this was converted
into a percentage. The outside diameter
of each artery was measured in millimeters.
The average of the measurements for each
of the three main branches was taken in
expressing these last three figures for
each case.

Results: A total of 536 hearts were
examinod. They are dividod into decades
according to age at death with separate

.groups for the newborns and the infants
from 1 to 12 months of age. (Tab1e I)
The proportion offemates is slightly
higher (41%) than in the entire autopsy
series (36%)9. There are relatively
more young individuals also than in the
entire autopsy series, as a special
a ttempt was made to secure hearts of

. these ages.

Although the sections for microscopic
examination were taken without regard to
distance from the origin of the artery,
but only on the basis of severity of
sclerosis, there is still a remarkable
snnilarity in position of the blocks
selected. Practically all are wi thin
the first 25% of the length of the ar
tery. (Table II) There is a slight
tendency for distal progression with ag~

Rela tion to age and sex: lThen the
degree of sclerosis as measured by the
degree of infiltration in the intima is
compared in the separate age groul)s,
there is seen to be a progressive in
crease in the scale beginning with child
hood and extending through the seventh
decade (Table III). Almost from the
outset the males have considerably more
sclerosis in each decade. However, the
difference between males and females is
not significant in the sense of being
more than twice the standard error of
the difference between the means until
the age group 10-19 years. The leveling
off at the 8th decade noted by previous
series l , 37 is most likely due to the
surviVal of afeW

4
individua1s with IIre _

markable hearts. II 1

When the relative area of the lumen
is plotted in the same manner, there is
a similar progressive decrease· beginning
in childhood (Table IV). H~re the dif
ferences between males and females ap
pear to be less on the chart, but there
is a statistical signifioance in the age
group of 1-9 years.

A very similar curve is obtained when
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relative thickness of the intima, as ex
pressed by its percentage of the artery
wall, is plotted (Table V). Here again
the males.have a gre~ter thickness in
every decade, with an alrcost e<;;.ual pro
gression up to the age of' 50 years and.
with slig~t leveling off beyoDd that
point •. I.t is notable that here the first
ma thematically significant dif:t'erellce
appears in the group f:com 1 mOllth to 12
months of age.

When the absolute diameter of the
coronary arteries is :plotted the T'la J.e
arteries are f01illCl to -(je sLe;] Uy J~3.rger

(Table VI). The diff61'2-IlCG -j)~f~wecn 1.'l8.1e
and female is not sigljificallt untiJ_ the
20-29 year agE! group. It W?.8 scmevhat
unexpected to find the size of the artery
incireas~ng up to the 6th decLLcle but this
possibly represents d~lhta t:.OD or lo;)s
of elastic i t;r rc. -ther -ehal1 alJY con ttoued

.e;rowth. I·t is interesting t.hat l£l11'ich,
de la Chauelle and. Cc}m 13 fOl:nd. the. same
effect, a;d that Moritzand () .:_clt29 found
that measuring the outside diaDetor of
an arteriole is more useful l.ndeter.Jlining
thickening of the wall than measU1.'ing the
inside diameter.

A similar comFarison of the desree of
elastic lamina degeneration gives a some
what similar curve, except that the re
sults are more scattered, and in many of
the decades there is no ata tistically
significant difference between males and
females (Table VII).

It is notable from this comliarison that
it is relatively bmnaterial whether one
measures intimal thic};:ness, s.ize of lumen,
or degree of infiltration of the int:i.ma.,
in est~ating coror-ary scleros~s.

Traumatic deaths: As a control group,
to eliminate the possibility that there
had been selection of cases havins severe
coronary disease, those cases ,,:hich d.ied
of trauma were selected from the 'IThole
group. It was.folmd that tllere were 53
males and 29 females. These were scattered
through the entire age range and consisted
of persons involved in car accidents,
shootings and other deaths by extel~al

means. It was felt that corona,ry artery

changes should be no greater or less in
this group than in the entire population,
and that the effects of tennj.nal illness
would be eliminated.

In order to obtain more cases in a
control g~ou~, those individuals who
died of Ij,cute brief illnesses which were
un:,:,ela tel to ca~diovascular disease were
a.lso aCi.t'.'J(L 'lcl8se consisted mainly of
ac'..rte j.l.-J ;:'ect:'.ovl3 dHGases. The degree
of sclE':':cs i.e :;.., this Group closely're
oemblf:;(. t~108() oi' the tra UJTB. tic group of
the same r~ge 8.DQ sex, and gave· an addi
tional nUlJ1Per of 30 males and 26remales.

The degree of coronary sclerosis of
these 5.no.5.vi(3,.1).a ls gives a· closeiy similar
curve to tha-':. of tho -:,rhole group, al
thoueh ttl 03T l'A~re':;':'Lted. only 2tF/o of the

. group ('r'l:t1e VIE). Hh0D the figures
for ILale.:; and fe:;ua Les are comhined for
these two groups, the lines are seen
nea~lyto overlap. ~lere is no statis
ticall;y significant difference in the
two series.

Sclerosis in malignanc~: Another
group of cases, those dyllJg with ama
ligl1ant naorlasm, ,vere also separated
out from the group •. It was found' that
the general average of tho degree of'
coronary sclerosis in those dyi~g with
malignancy was conside~bly.below.that

of those dying of other causes (Table
IX). 'mere is a mathematically signifi
cant difference betv,een tl16 two groups.
This difference is difficult to eiplain.
Or-e p08sibili ty is that many of these
individuals were subjected to· long peri
ods of inanition and partial starvation
and that the difference might be due to
nutri tional changes.

Sc:!:?rosis in hypertension: From the
entire g2(lUP; . those cases were selected
\oThiGh sho,;{oda heart weight at least 50
Grams in excess of that range which
would be predicted from the :Patient's
height, using the figures. of Zeek45.
Those vh ich showed evidence of other
cardiac disease such as valvular lesions
which might have produced the hypertropllf
,vere not included.
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There were 77 males and 39 females
in this group of hypertensives. All of
the remaining hearts were put in the
non-hypertensive group although a few
were enlarged for reasons other than
hypertens ion.

A comparison of the two groups shows
that there is a remarkable difference
between them especially in the age range
of 30 to 49'years (Table X). Removal
of the hypertensives from the entire
group does not influence appreciably
the progressive increase in the degree
of sclerosis with age which is seen in
'the non -hypertens i ve group, and it has
DO effect on the sex ratio of the re
maining cases.

Diabetes: Only 18 cases of diabetes
are included in this group (Table XI).
When the degree of sclerosis is plotted
and compared ,'1i th that of the whole group
there is seen to be an irregular increase
which in the 5th decade has statistical
significance. Seven of the diabetics al
so had hYllertrophied hearts. With re
moval of these from the group the curve
remains approximately the same. There
were too few diabetics to draw any re
liable conclusions about its effect on
the atherosclerotic process.

Clinical coronary disease: As a final
comparison, the cases of patients having
symptoms of, or death from, coronary scle
rosis were ranged against the entire
group with regard to degree of sclerosis.
Most of these individuals died of the
disease. There were 30 men and 6 women.
Three were below 40 years of age. It
will be seen that this group has very
severe involvement of the arteries and
usually of all three branches. 111is
suggests'that severe disease of all
branches is necessary before symptoms
are produced. A snnilar relationship is
seen when the size of the lumen is used
in comparison.

It is evident that the curve for
males comes much closer to the "danger
area It of clinical coronary disease than
tha t of females. This is one way of
showing the increased susceptibility of

males to clinical symptoms of coronary
disease.

It must be emphasized agam that
these findings relate to a group of in
dividuals and not to the disease pro
cess as it occurs in a single individu
al. That connot be studied during life
except when it reaches a very severe
stage. However, it may be assumed that
the disease process in the individual
will conform to the average progress of
the disease in the general population.

Conclusion: The results obtained by
this survey indicate that coronary scle
rosis is a progressive disease process
beginning early in life. It progresses
at a nearly uniform rate, gradually lev
eling off after the age of 50. The pro
cess is related to age, the terminal
decline in severity probably being due
to survival of a few unusual individuals.

The sex difference between males and
females in degree of sclerosis begins
early in childhood. The int:imal thick
ness, at least, shows ~ difference which
is significant below one year of age.
This suggests that endocrine or socio
logical differences may not be the pri
mary factors in the sex difference. The
sex difference decreases in the elderly
age groups, but does not disappear.

The effects of hypertension on the
progression of coronary disease is shown
by these data to be similar to the re
lat ionship found by others. In many age
groups the differences between hyperten
sives and non-hypertensives are greater
than the differences between males and
females. Beyond the age of forty there
is little progression of sclerosis with
age in hypertensives of this degree.

Those cases in which death or symptOIIB
occurred from coronary disease at any
age showed a severe degree of sclerosis
in all of the three main branches of the
coronary system. There was a reduction
in the size of the lumen to less than
3C!{o of the area of the artery. This in
dicates that there is a wide reserve in
tho coronary circulation, and that indi-



- 100 -

vidua1s usually must have severe coro
nary disease before it is evident clini
cally. Males are shown to appro~ch the
critical level of coronary sclerosis at
an earlier age than females, in general
about ten yoars-ear1ier.

The difforences found in the degree
of sclerosis between persons dying with
malignant disease and otllers is not easy
to explain. The difference in middle
life is about of the same magnitude as
the sox difference. This finding lends
support to the suggestion that a drastic
reduction or change in nutrition may
affect the sclerotic process. It also
suggests that there is a possibility of
reBression of atherosclerotic lesions
in the human.

The comparison of various methods of
grading the atherosclerotic process d.em
onstrates that it makes relatively little
difference which component of the scle
rotic process is used for a basis for
comparison. The intima thickens, the
lumen is reduced, the elastic lamina
degenerates, the artery enlarges, and
the intima becomes infiltrated with plas
ma or lipoid, at about the same rate.
This does not necessarily hold true for
the individual case, however. There is
considerable individual variation in
this respect. In general, the processes
in the three main arteries of each indi
vidual heart have a similar appearance,
the process being slightly more advanced
in the left descending artery.

Summary:

1. A series of 536 hearts from autopsies
of individuals of both sexes from
birth to 89 years of age were exam
ined by dissection of the coronary
arteries to deter.mine the severity
of atherosclerosis.

2. The arteries were graded on the basis
of the most severe degree of scle
rosis found in each vessel by micro~

scopic examination. The degree of
jnfiltration of the intima, area of
lumen, thiclmess of the intima, de
gree of elastic degeneration and

diameter of the artery were graded
or measured independently and the
results compared.

3. The degree of coronary atherosclerosis
was found to increase progressively
wi th age from early childhood through
the seventh decade at a nearly uni
for.m rate.

4. Coronary atherosclerosis was fOlmd to
be significantly more severe in males
than in females of the same age even
in the first decade of life.

5. The deBree of atherosclerosis vms
found to be much greater j.n hearts
with hypertrophy due to hypertension
than in hearts of non-hypertensives
of the same age and sex.

6. Diabetics generally showed a more
severe degree of coronary sclerosis
than the average, although only 18
cases of diabetes were encountered.

7. Death or serious symptoms from coro
nary disease were found to be associ
ated with an ad~nced degree of scle
rosis of all the main coronary arter
ies.

8. IndiViduals dying with malignant neo
plastic disease were found to have
significantly less severe coronary
disease than those dying without
malignancy. This appears to be re
lated to nutritional changes.
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TABlE I

TOTAL HEARTS STUDIED

Ages Males Females Combined

NE-1 Mo. 15 10 25
1-12 Mo. 12 12 24
1-9 Yr. 29 16 45
10-19 23 18 41
20-29 28 20 48
30-39 31 26 57
40-49 44 30 74
50-59 47 28 75
60-69 42 28 70
70-79 29 25 54
80-89 14 9 23

Total 314 222 536

TABlE II

DISTANCE FROM o:r.UG-nr OF ARTERY TO SITE OF MOST SEV1"_-"HE SCLEROSIS
(1:.:1 Pe:ccent of Artery Length)
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TABlE III

DEGREE OF ATHEROSCLEROSIS (INFILTRATION)
(Graded 0-12)

NB-1 Mo.
1-12 Mo.
1-9 Yr.
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89

Males Females Combined

1.4 1.4 1.4
2.6 2.2 2.4
3.1 2.8 3·0
5.0 3·5 4.3
5.6 4.0 4.9
7.6 6.6 7.1
8.8 6.9 8.0
9·5 7·5 8.8

10.4 9.1 9·9
10.8 10.1 10.6
10.6 10.2 10.4

The difference between male and· female groups is 2.6
t:i.n).es the standard error (±. .57) at ages 10-19.

TABLE IV

AVERAGE REIATIVE AREA OF LljMEN AS PERCENT OF AREA OF ARTERY

NB-1 Mo.
1-12 Mo.
1-9 Yr.
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89

Males

6210
52
48
47
44
38
33
30
27
25
21

Females

61%
58
54
49
50
40
35
34
34
29
34

~. E. of diff. = + 2.6 at age 1-9 yrs.
The difference is-2.3 timea the S. E.
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TABLE V

AVEW.GE 'IHICKNESS OF INTIMA AS
PERCENT OF TffICKNESSOF ARTERY WALL

NB-l Mo.
1-12 Mo.
1-9 Yr.
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89

Males

15'/0
27
32
43
47
61
68
74
77
80
81

Females

12%
J.5
26
39
42
57
60
65
71
77
70

S.E. of diff. =+ 4.1 at age 1-12 mos.
Diff. = 2.9 t~es the S.E.

TABLE VI

AVEW.GE OUTSIDE DIAMETER OF
CORONARY ARTERIES IN MILLIMETERS

NB-l Mo.
1-12 Mo.
1-9 Yr.
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89

Males

0.8 rom.
1.1
1.3
2.0
2.4
2.7
3.0
3.1
3·5
3.6
3.6

Females

0.7 rom.
1.0
1.3
1.9
2.0
2.5
2.4
2.6
3.1
3.1
3.2

S.E. of diff. = + 0.059 at age 20-29 yrs.
Difference = 6.7-times the S.E.
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TABLE VII

AVERAGE DECREE OF INTERNAL
EIASTIC IAMDrA DEGENERATION

(Graded 0-J2)

NB-l Mo.
1-12 Mo.
1-9 Yr.
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89

Males

3.4
4.6
5.7
6.6
7.4
7.7
8.1
8.0
8.8
8.6
9.8

Females

3.1
3·3
4.7
6.3
6.6
7.3
6.9
6.5
7.4
8.2
8.9

t

S.E. of the differenc~ at ages 40-49 is t 0.078. The
difference is 15 times the standard error.

TABLE VIII

DIDREE OF SCLEROSIS IN DEA'ffiS FROM TRAUMA AND ACUTE ILLNESS
(Graded 0-J2)

Cases Males Females Combined

NB-l Mo. 10 1.7 1.0 1.5
1-12 Mo. 6 2.3 2-3 2.3
1-9 Yr. 22 3·1 2.6 2.9
10-19 11 5.0 3.8 4.6
20-29 25 5.1 3.7 . 5.4
30-39 23 7·5 5.8 6.6
40-49 16· 9.6 7.4 . 8.9

i 50-59 13 9-3 . 8.8 . 9.2
60-69 9 9.7 8-3 .' 9.6

t 70-79 3 10.0 . 10.0 ' 10.0
80-89 0

, 138
S.E. of diff. ==, t 0-38 at age 60-69
Diff. = 0030

l
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TABLE IX

DEGREE OF SCLEROSIS IN DEA'mS FROM lAALIGNANT NEOPIASMS
(Graded 0-12)

cases Males

N.B-l Mo. 0
1-12 Mo. 2 4.0
1-9 Yr. '5 2.7
10-19 8 6.0
20-29 5 5.0
30-39 3 6.0
40-49 22 8.0
50-59 25 9.0
60-69 24 9.9
70-79 21 10.4
80-89 6 11.5-.

121

Ferr.ales

3.5
3.4
3.0
4.0
5.8
6.5
8.1

10.1
]2.0

Combined

4.0
3.0
4.4
4.6
5.3
6.9
7.6
?3

10.3
11.7

Non-Malignant

1.4
2.2
3.0
4.4
5.0
7.2
8.5
9.4

10.2
10.8
10.1

S.E. of diff. between malignant &non-malignant cases = + 0.66 at ages
40-49.'Ihe difference =1.6 or 2.4 times the S.E. . -

TABLE X

DEGREE OF SCLEROSIS IN CASES WITH RYPERTROP.HI~) HEARTS DUE TO HYPERTENSION
(Graded 0- J2 )
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TABLE XI

DEGREE OF SCLEROSIS IN DIABETICS
(Graded 0-12) .

cases Degree

3
8

10
,10

8
11.5
11.5

1
1
3
4
1

.4
4
o

18
S.E. of dUf.':::: + 1.0 at age 40-49 yrs.
Difference:::: 2.0-or twice the S.E.

10-19 Yr.
20-29
30-39
40-49
50-59
60-69
70-79
80-89

TABLE XII

DEGREE OF SCLEROSIS AND REIATlVE AREA OF LUMEN IN CASES WITH
DEAlli OR SYMPTOMS OF CORONARY DISEASE

(Graded 0-12) (Lumen in Percent)

Cases Degree Lumen

, 20-29 1 10 2ff/o
30-39 2 10.5 23.5
40-49 6 11.2 . 15.8
50-59 10 10.9 20.7
60-69 11 11.6 19.8
70-79 5 11.6 15.6
80-89 1 12.0 6.0-

36

S.E. of diff. in Degree of Sclerosis at age 40-49
between whole group and coronary group :::: + 0.48
or difference:::: 67 times the S.E. -'
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II. MEDICAL SCHOOL NEWS

Coming Events

Nov. 26 - Dec. 1 Continuation Course in
Child Psychiatry for Pediatricians and
General Physicians

November 27 Special Lecture; "Facts and
'J:'heories of Compara t ive Psychia try; "
Dr. Eduardo Krapf; Owre Amphitheater;
8:15 ].J.m.

November 28 Special lecture; "Mental
Health Problems of Aging;" Dr. Eduardo
Krapf; Museum of Natural History Audi
torium; 8:15 p.m.

January 3 - 5 Continuation Course in
Gynecology for General Physicians

January 7 .. 9 Continuation Course in
Pediatrics for General Physicians

Faculty News

Dr. Wesley W. Spink, Professor of
Medicine, spent the past summer in Europe
as a reyresonta tive of the World Health
Organization and the Food and Agriculture
Divisions of the United Nations. Dr.
Spink visited England, France, Italy,
Yugoslavia, and Swi tzerlaml obtaining in
formation on brucellosis. In addition to
his specific mission concerned with bru
cellosis as a health and economic pro
blem in these countries, Dr. Spink also
visited many medical schools and teaching
hospitals. Uhile in I"oLdon, he ad
dressed the Microbiology Section of the
International CongresA of Clinical Path
ology. In this address he emphasized
some of the accomplishments and some of
the hazards of chemo- and antibiotic
therapy. Since his return to this coun
try in September, Dr. Spink has related
some of his observations to members of
the Department of Medicine at several of
the Department I s weekly luncheon meet
ings.

Dr. Irvine McQuarrie, Professor ani
Road of the Department of Pediatrics,
participated in the dedication of the
Sick Children1s Hospital in Toronto, On
tario, on October 19. During the meet
ings which were held as a part of the
dedicatory celebration, Dr. McQuarrie
spoke on the sub ject, "The Problem of
Spontaneous Hypoglycemia in Children."

Dr. Howard L. Horns, Assistant Dean,
and Dr. George N. Aagaard, Director of
Continuation Medical Education, attended
the meeting of the Association of Ameri
can Medical Colleges held in French Lick
SpriIlgs, Indiana, October 29 to 31.

A ]arge delegation from the Depart
ment of Medicine attended the meetings
of the CeIltral Society far Clinical Re
search in Chicago November 2 aIld 3. Menr
bel'S of the department who presented
papers included the follOWing: Dr. Rich
ard V. Ebert, "Determination of the
Blood Flow through NonveD tila ted PortioIB
of the Nonnal and Diseased Lung;" Dr.
Edmund B. Flink, "Two New Tools for the
Study of Adrenal Dysfunction; II Dr.
Samuel Schwartz, "Experimental Porphyria
iIl Rabbits; II Dr. Rudi SChmid, IIA Study
of the Porphyrins of Bone Marrow and
Liver in the Various Forms of Porphyria. II

The Mid-West Section of the Ameri
can Federation for Clinical Research met
in Chicago Thursday, November 1. Dr.
William Stead presented a pa:r;er on liThe
Nature of the Immediate Physiologic
Adjustment to Thoracic Surgery. II Dr.
James Hammarsten, also of the Department
of Medicine at the Veterans Hospital,
spoke on lI'l'he Effects of Adrenalin Upon
Renal Function and Electrolyte Excre
tion. II

* * *
New Minnesota Medical Foundation Members

Arnold E. Naegeli, M.D., California
Irvine Ariel, M.D., New York City
Quain and Ramstad Clinic) Eismarck
George E. Moore, M.D., Minneapolis
Scott M. Smith, M.D., Salt Lake City,Utah
H. L. Neuerlschwander, M.D., Tennessee
Richard M. Halpern, M.D., California
Davis S. Malen, M.D., Baton Rouge, La.
Ada M. Smith, Minneapolis
John D. Tobin, M.D., Minneapolis
Maxine O. Nelson, M.D., Minneal)olis
Mrs. William Furlong, Minneapolis
Robert J. Brotchner, M.D., st. Paul
W. A. Y...night, Jr., M.D., St. louis, Mo.
Fargo Clinic Library, Fargo, North Dakota
Mankato Clinic, Mankato
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III. UNIVERSITY OF MnrnESOTA MEDICAL SCffOOL
WEEKLY CALEIIDAR OF EVENTS

9:00 - 12:00 cardiovascular Rounds; Station 30, U. H.

Medical School and Un iversity Hospitals

12:30 - 1:20 Pathology Conference; Autopsies; J. R. Dawson and Staff; 102 I. A.

Physicians Welcome

Tuesday, November 13

November 12 - 17, 1951

Monday, November 12 - H 0 LID A Y

Ccrifer~m(':e on Diet Endocrines and Cancer; M. B. Visscher; Physiology
Library.

8:30 -

5:00 - 6:00 X-ray Conference; Presentation of Cases by Veterans Hospital Staff;
Doctors Fink, O'Loughlin, et a1.; Eustis Amphitheater, U. F..

9:00 - 9:50 Roentgenology-Pediatric Conference; L. G. Rigler, I. McQuarrie and
Staffs; Eustis Amphi thea. tar, U. H.

4:00 - 5:00 Pediatric Bounds on Wards; I. McQuarrie and Staff; U. H.

12 :30 - Selected Topics, Penneabill ty a.nd Metabolism; Nathan Lifson;
Physiology Library.

3:15 - 4:20 Gynecology Chart Conference; J. L. McKelvey and Staff; Station 54,u.H.

~er Hospital

1:00 - 2;30 X-ray Surgery Conference; Auditorium.

Mir.neapolis General Hospital

8:00 - Pediatric Rounds; Dr. Gibbs; 5th Floor Annex.

10:00 - Psychiatric Grand Rounds; J. C. Michael and Staff; 3rd Floor Annex.

11:00 - Pediatric Rounds; Dr. Platou; 7th Floor.

7eterans Administration Hospital

8:30 

9:30 -

Sl.l.rgery Staff Seminar; Conference Room, Bldg. I.

~lrgery-PathologyConference; Conference Room, Bldg. I.

1:00 - Surgery Chest Conference; T. Kinsella and Wm. Tucker; C'onference
Room, Blde;. r.

1:30 - Liver Rounds; Samuel Nesbitt.
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Tuesday, November 13 (Cant.)

Veterans Administration Hospital (Cant.)

2:00 - 2:50 Dermatology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III.

3 :30 - 4:20 Clinical Pathological Conference; Conference Room, B~. 1.

Wednesday, November 14

Medical School~ Ubiversity Hospitals

8:00 - 8:50 Surgery Journal Club; O. H. Wangensteen and Staff; M-I09, U. H.

8: 00 - 9: 00 Roentgenology-Surgical-Pa thologkal Conference; Allen Judd and L. G.
Rigler, Todd Amphitheater, U. It.

11:00 - 12:00 Pathology-Medicine-Surgery Conference; Surgery Case; O. H. Wangen
steen, C. J. Watson and Staffs; 'Iodd Amphitheater, U. H.

12:30 - 1:20 Radio-Isotope Informal Conference; Subject to be announced; Dr.
Lifson; 12 Medical Sciences.

1:30 - Conference on Circulatory and Renal Systems Problems; M. B. Visscher;
Physiology Library.

4:00 - 5:00 Vascular Rounds; Davitt Felder and Staff Members from the Departments
of Medicine, Surgery, Physical Medicine, ar.d Dennatology; Sta. 42,U.H.

5:00 - 5:50 Urology-Pathological 0onference; C. D. Creevy and Staff; Eustis
Amphitheater, U. H.

5:00 - 6:00 Vascular Conference; Todd Amphitheater, U. R.

5:00 - 7:00 Dermatology Clinical Seminar; Dining Room, U. R.

7:00 - 8:00 Dermatology Journal Club; Dining RoOrJ., U. H.

8:00 - 10:00 Dermatological-Bathology Conference; Review of Histopathology Section;
Robert Go ltz; Todd Amphi theater, U. H.

An cker Hospita1

8 :30 - 9 :30 Clinico-Patho1ogical Conference; Auditorium.

3:30 4:30 Journal Club; Surgery Office.

l~inneapolis General Rospital

\-

9 :30 -

11:00 -

::2 : 00 -

Pediatric Rounds; Dr. Platou; 7th Floor Annex.

Pedia tric Rounds; Dr. Top, 7th Floor.

Surgery Seminar; Dr. Zierold; Classroom.
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Wednesday, November 14 (Cant.)

Minneapolis General Hospi tal (Cont.)
,.-I
j 12 :15 

1:30 -

Pediatric Conference; 4th Floor Armex.

Pediatric Rounds; Dr. Huenekens and Dr. Ulstrom; 4th Floor Annex.

2:00 - 4:00 Infectious Disease Rounds; 8th Floor.

4:00 - 5:00 Infectious Disease Conference; Classroom, 8th Floor.

~~ Administration Hospital

8:30 - 10:00 Orthopedic X-ray Conference; Conference Room, Bldg. I.

8:30 - 12:00 Neurology Rehabilitation and Case Conference; A. B. Baker.

7 :00 p.m. Lectures in Basic Science of Orthopedics; Conference Room, Bldg. I.

Thursday, November 15

Medical School and University Hospitals

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; M-l09, U. H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-22l, U. H.

12 :30 - Physiological Chemistry Seminar; Separation of Lipids by New Physical
Techniques; J. S. Hamilton; 214 Millard Hall.

11:00 - 12:00 Cancer Clinic; K. Stenstrom and A. Kremen; Todd Amphitheater, U. H.

1:30 - 4:00 Cardiology X-ray Conference; Heart Hospital Theater.

4:00 - 5:00 Physiology-Surgery Conference; Todd Amphitheater, U. H.

4:30 - 5:20 Ophthalmoiogy Ward Rounds; Erling W. Hansen and Staff; E-534, U. H.

5:00 - 6:00 X-ray Seminar; Report of Medical Mission to Iran; Leo G. Rigler;
Eustis Amphitheater, U. H.

7:30 - 9:30 Pediatric Cardiology Conference and Journal Club; Review of Current
Literature 1st hour and Review of Patients 2nd hour; 206 Temporary
West Hospital.

Minneapolis General Hospital

8:00 -

8 :30 -

9:00 -

11:00 -

Pediatric Rounds; Dr. Gibbs; 5th Floor.

Neurology Rounds; Dr. Heilig, 4th Floor Annex.

Neurology Grand Rounds; J. C. Michael and Staff; Station A.

Pediatric Rounds; Dr. Platou; 7th Floor.
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Thursday, November 15 (Cont.)

Minneapolis General Hospital (Cont.)

11:30 - Fath0 logy Conference; Ma:in CJ.a.ssroom.

1:00 - 2:00 Fracture - X-ray Conference; Dr. Zierold; CJ.a.ssroom, 4th Floor Annex.

2:00 - Psychiatry Rounds; Dr. Benton; 4th Floor Annex.

Veterans Adm:inistration Hospital

8:00 -

9:15 -

11:00 -

Surgery Ward Rounds; I.¥le Hay and Staff; Ward 11.

Surgery Grand Rounds; Conference Room, Bldg. 1.

Surgery Roentgen Conference; Conference Room, Bldg. I.

Friday, November 16

Medical School and Ubiversity Hospitals

8:30 - 10:00 Neurology Grand Rounds; A. B. Baker and Staff; Station 50, u. H.

9:00 - 9:50· Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater, U.H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

10:30 - 11:50 otolaryngology case Studies; L. R. Boies and Staff; Out-Patient
Department, U. H.

11:45 - 12:50 Ubiversity of Minnesota Hospitals Staff Meeting; The Hypothalamus and
Bulbar Poliomyelitis; Ian Brown and A. B. Baker; Powell Hall Amphi
theater.

1:00 - 2 :50 Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staff; .Todd Amphitheater, U. H.

2:00 - 3:00 Dermatology and Syphilology Conference; Presentation of Selected
cases of the Week; H. E. Michelson and Staff; W-312, U. H.

3:00 - 4:00 Neuropathological Conference; F. Tichy; Todd Amphitheater, U. H.

4:00 - 5:00 Dermatology Seminar; W-312, U. H.

4:00 Neurophysiology Seminar; 113 Ow.re Hall, Medical Science Bldg.

5:00 - Urology Seminar and X-ray Conference; Eustis Amphitheater,· U. H.

Anoker Hospital

1:00 - 3 :00 Pathology-Surgery Conference; Auditorium.

Minneapolis General Hospital

8:00 - Pedia tric Allergy Rounds; Dr. NeLson; 4th Floor.
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~iday, November 16 (Cont.)

Minneapolis General Hospital (Cont.)

11:00 -

11:00 -

12 :00 -

1:30 -

Pediatric Rounds; Dr. Top; 7th Floor.

Pediatric-Surgery Conference; Drs. Wyatt and F. Adams; Classroom,
Stat I.

Surgery-PatholoGY Conference; Drs. Zierold and Coe; Classroom.

Pediatric Rounds; Dr. Ulstrom, 4th Floor.

Veterans Adrainistration Hosri~al

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

1:00 -

1:30 -

3:00 -

Microscopic-Pathology Conference; E. T. Bell; Conference Room, Bldg.I.

~nest Conference; Wm. Tucker and J. A. Meyors; Ward 62, Day Room.

Renal Pathology; E. T. Bell; Conforence Room, Bldg. I.

,
~d.ay , Nove:m.b er 17

Medic~~ 9c1100l and UniversitJ: !I0sliitnls

7:45 - 8:50 Orthopedic X-ray Conference; Wallace H. Cole and Staff; M-lC9, U. H.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; E-22l, U. H.

9:00 - 10:30 Pediatric Grand Rounds; I. McQuarrie and Staff; Eustis Junphitheater,
U. R.

9:15 - 10:00 Surgery-Roentgenolog~rConference; J. Friedman, O. H. Wangensteen and
Staff; 'rodd Am2?hitheater, U. II.

10:00 - 11:30 Surgery Conference; Todd Amphitheater, U. R.

10:00 - 11:50 Medicine Wal~ Rounds; C. J. Watson and Staff; E-22l, U. H.

10:00 - 12:50 Obstetrics and Gynecology Grand Rounds; J. L. McKelvey and Staff;
Station 44, u. H.

11:30 - 12:30 Anatomy Seminar; 'rhe Present Status of the Problem of Fixation for
Electron Microscopy, Richard H. Swigart; Contour Mapping of Cortical
Auditor:r Potentials, Nathaniel A. Buchwald; 226 Institute of Anatomy.

Minneapolis General Hospital

8:00 - Pediatric RO"L1nds; Dr. Gibbs; 5th Floor.

11:00 - 12:00 Pediatric Clinic; Dr. 'Ihomas and Dr. May; Classroom, 4th Floer Annex.
if

~", Veterans Administration Hospital

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

-, 8 :30 - Hematology Rounds; P. Hagen and E. F. Englund.


