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Richard B. Davis

Staff Meeting Report

The Carcinoid Syndrome:

A Clinical and Biochemical Stud(t

Richard B. Davis, M.D.t

Uhe earliest descriptions of the carcinoid syndrome ap
peared in 1930 and 1931,1-4 but a causal relation between the
manifestations of the syndrome and the presence of the tumor
was not suggested until 1953.'>-7 The syndrome consists of vaso
motor disturbances, with telangiectases, flushing, and cyanosis,
noted in about 80 per cent of patients; intestinal hypermotility,

with abdominal pain, diarrhea, and vomit
ing in 76 per cent; hepatomegaly in 71 per
cent; edema in 63 per cent; endocardial fi
brosis, and pulmonary stenosis with or with
out tricuspid stenosis or incompetence, in 48
per cent; and bronchoconstriction in 25
per cent. Fifty per cent of malignant small
intestinal carcinoid tumors present with
intestinal obstruction,S and the syndrome
may be incompletey,lo The clinical and
biochemical aspects of carcinoid tumors
have been well reviewed.!I-12 This paper
presents the salient features of eight un
published cases of metastatic carcinoid

tumors associated with hyperserotoninemia.

MATERIALS AND METHODS

Serotonin (5-HT) in serum was measured by fluorimetry! R

after isolation from blood by the method of Davis; 14 5-hydroxy
indoleacetic acid (5-HIAA) in urine was measured by the
method of Udenfriend;l~, and total 5-hydroxyindoles - were
measured on unextracted urine, using the I-nitroso-2-naphthol
color reaction with 5-HIAA standards. Creatinine values were

·This report is abridged from a report presented to the Staff Meeting of the
University of Minnesota Hospitals on January 20, 196!.

t Aided in part by grants from the Minnesota Division of the American Cancel'
Society and an Institutional grant from the University of Minnesota.

:j:Instructor, Department of Medicine
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THE MEDICAL BULLETIN

determined on most urine specimens. Plasma 5-HIAA as well
as plasma and tumor serotonin values were determined by
fluorimetry.l;{ Urine serotonin was determined by fluorimetry
or bioassaylli or both. Chromatography of urine was carried
out according to the method of Bumpus and Page17 or that of
Jepson. 1K Indole-3-acetic acid was determined by the method of
Weissbach and associates. HI

CASE STUDIES

The pertinent laboratory data are recorded in Table I for
all cases. The first three cases are typical:

A 51 year old farmer had a six months' history of anorexia,
weakness, bloating, dull pain in the epigastrium and right upper
quadrant, and weight loss of 1.5 pounds. He was "heavily sunburned"
with a "high color" of his face and nose. Grade 2 apical pansystolic
and grade 3 mid-diastolic rumbling murmurs were noted. The liver
was hard, nodular, and nontender and was enlarged 14 em. below
the costal margin. At laparotomy the liver was observed to have been
largely replaced by carcinoid metastases, with a primary tumor in
the ileum. Cardiac catheterization showed tricuspid insufficiency.

At autopsy the heart weighed 290 grams. The tricuspid valve
measured 12.5 em., the pulmonic 7.5; both were thickened and ap
peared incompetent.

Comments: Persistent facial telangiectases in a patient with
hepatomegaly and tricuspid valvular disease strongly suggests
carcinoid syndrome. The flush usually begins on the face and
spreads to the trunk and extremities, but patchy telangiectases of
the face, trunk, and legs12 do occur, usually accompanied by
paroxysmal flushing. In retrospect, it was learned that the
patient had noted a paroxysmal burning feeling of the face, and
a somewhat cyanotic diffuse flush occasionally was observed.

Indole excretion was typical (Table 1). The urine serotonin
averaged 1.04 ,ug/ml before and 1..57 after fl-glucuronidase
incubation, indicating a 30 per cent conjugation of urine sero
tonin as the glucuronide.

A 64 year old printer had pneumonia in 1958; he was noted
to be plethoric, and his liver was felt 4 em. below the costal margin.
In December, 1959, persistent diarrhea began, with facial flushing,
dyspnea, orthopnea, and edema. The patient lost 50 lb. in one year.
He had a violaceous color with facial telangiectases, prominent pul
sating neck vessels, and an enlarged heart with a grade 1 systolic
murmur at the base and right sternal border. The liver was enlarged
14 em. below the costal margin and was firm, nodular, and pulsatile.
Chemical findings were typical (Table 1).

At autopsy the heart weighed 490 grams and showed tricuspid,
pulmonic, and endocardial fibrosis. The chordae tendineae of the tri-
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TABLE 1

SEROTONIN AND 5-HIAA CONCENTRATIONS IN 8 PATIENTS WITH

METASTATIC CARCINOID TUMORS

Patient

Urinary
5-HIAA
mg/day

( normal 2-8 )

300-821
(Avg.668)

Semm 5-HT
/Lg/ml

(normal
0.10-0.32)

3.20-5.30
(Avg. 4 ..54)

Plasma 5-HT
/Lg/ml

(normal 0.0) Miscellaneous

1.1 Plasma 5-HIAA
2.0,2.5/Lg/ml

Urinary .5-HT 2.0 mg/day
38-208 1.02-2.97 0.08-0.53
(Avg. lll) (Avg.2.8,5)

192-445 2.90,2.30 0.04
(Avg.327)
42-ll6 0.79,1.20,1.09 O.ll Cerebrospinal fluid
(Avg.83) 0.04/Lg/ml
25-199 1.70 0.0,5 Plasma 5-HIAA
(Avg. ,51) 0.30/Lg/ml

Urinary 5-HT 0.44 mg/day
0 ..5-13.6 0.57-1.77 0.00 Plasma 5-HIAA
(Avg.4.7) (Avg. 1.03) 0.10 /Lg/ml

Urinary 5-HT 0.17 mg/day
5-hydroxyindoles negative

1.50 0.00 5-hydroxyindoles posith'e
6.7.4.0,4.8 0.89 0.00 5-hydroxyindoles negative

cuspid valve were shortened and fused. The liver was replaced by
numerous yellowish carcinoid metastases. The primary tumor was in
the ileum.

Comment: The diagnosis was easily made by the simple
qualitative test for 5-hydroxyindoles in the urine. 20 In retrospect
it was found that the patient had noted intermittent diarrhea
and flushing and warmth of the face for four years before the
diagnosis was made.

A 61 year old housewife was well until two years before
admission, when diarrhea and episodic flushing attacks were noted.
Shortly thereafter attacks of dyspnea and wheezing began. The pa
tient had lost 60 lb. in two years. On examination, blotchy pink to
red flushing without cyanosis was noted on the face and trunk. The
heart was not enlarged, but there was a soft grade 2 left sternal
border systolic murmur which increased on inspiration. The liver was
enlarged 17 em. below the costal margin; it was firm, nodular and
tender and was observed on laparotomy to contain multiple carcinoid
tumor nodules.

Comment: Although the laboratory values were character
istic of the syndrome, the flushing attacks were not observed
and diagnosis was not made until laparotomy.

The following cases were atypical in some respect:
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A 57 year old man had noted the onset of polyuria, poly
dipsia, polyphagia, and weakness eight months before admission. He
was given tolbutamide for hyperglycemia and glycosuria. Weakness
became severe, and episodic facial flushing began with a diffuse red
ness of the face and trunk. Bouts of watery diarrhea of one-day dura
tion were noted. Plethora, lability of mood, hypertension, and a
weight loss of 25 lb. suggested the possibility of an adrenal neoplasm,
particularly since urinary 17-ketosteroids were found to be elevated.
At operation elsewhere a "mass" was noted in the right adrenal; liver
and peritoneal metastases were present. The pathologic diagnosis
was carcinoid tumor. Qualitative 5-hydroxyindoles were positive.

Examination revealed plethora, moon facies, a blood pressure of
180/140, minimal cardiac enlargement, and a grade 2 ejection systolic
murmur in the pulmonic area. The liver was palpated 8 em. below
the costal margin and was observed to be nodular.

When the patient was admitted, urinary 5-hydroxyindoles were
negative. Fasting blood sugar was 143-416 mgllOO ml; urinary 17
hydroxycorticoids varied from 44 to 158 mg/day; urine 17-ketoster
oids from 38 to 67 mg/day, and plasma corticoids from 62 to 120
,ug/ml. An ACTH test was positive.

At autopsy the heart weighed 410 grams and showed no valvular
or endocardial fibrosis. Tumor nodules were noted in the pancreas,
pancreatic lymph nodes, and liver. The primary tumor was found
in the stomach, and the adrenals were hyperplastic, weighing 15.4
and 13.6 grams.

Comment: This patient presented the combination of car
cinoid syndrome with secondary Cushing's syndrome and adren
al hyperplasia, the first such case so reported. This patient's
death, more rapid than would be expected if due to carcinoid
tumor alone, was clearly hastened by the debilitating effects of
hyperadrenalism. In similar cases bilateral adrenalectomy should
should be considered; the procedure was not attempted in this
case because of the patient's debility.

A 53 year old housewife had noted 4 to 11 yellow, watery
stools daily, beginning 18 months before admission. Anemia (requir
ing blood transfusions) and weakness had developed, along with a
43 lb. weight loss. The liver was palpable 1 em. below the costal
margin. The p31 triolein uptake was found to be diminished and
was not corrected by pancreatin; moreover, 20 per cent of the dietary
fat was excreted in the stool. The patient was thought to have a
malabsorption syndrome and was therefore put on a gluten-free diet.
The qualitative test for 5-hydroxyindoles, performed because of per
sistent occult blood in the stool, was positive. Subsequently the
ileum perforated, and at operation a carcinoid tumor of the ileum
and liver metastases were found. Diarrhea was uncontrolled after
operation, and the patient subsequently died at home.

Comment: This patient showed values for urinary 5-HIAA
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and serum 5-HT that are characteristic for the carcinoid syn
drome, but she had no flushing attacks or telangiectasiae. One
other case of malabsorption syndrome with carcinoid tumor has
been described;21 in patient A.S., unlike that case, the clearly
demonstrated obstruction of ileal lymphatics by tumor cells
undoubtedly contributed to the diarrhea.

" A 25 year old secretary became anemic in 1956. Stool
guaiac was four plus, but results of an upper gastrointestinal series,
barium enema, and proctoscopic examination were normal. The ane
mia was corrected by iron. In 1956 flushing attacks began, gradually
increasing in frequency. In 1958, a qualitative 5-hydroxyindole test
(performed because of "red flushes") was negative. In 1959, the
patient was admitted for laparotomy because of an abdominal mass
and pain; at that time no cardiac murmurs were detectable, and the
liver was not palpable. A small bowel x-ray study revealed no abnor
malities. At laparotomy the abdominal mass was found to be a mass
of mesenteric lymph nodes containing tumor. A carcinoid tumor of
the ileum was identified and resected, and multiple liver metastases
were observed. Flushing was unabated after operation.

Comment: The correct diagnosis was suspected but was
abandoned when urine 5-hydroxyindoles were found to be
negative. Subsequently 5-HIAA excretion during a nine month
period was normal (62 determinations), although hypersero
toninemia repeatedly was demonstrated. To ascertain whether or
not abnormal serotonin metabolites were present, the urine was
subjected to chromatography.17 Indoleacetic acid, tryptamine,
and a third unidentified Ehrlich reactor were found, but neither
5-HIAA nor 5-hydroxytryptophan were identified. Since an
abnormal metabolic pathway was suspected, the patient was
given serotonin by mouth to determine if an increase in indole
acetic acid could be demonstrated. No increase in indoleacetic
acid was shown (Fig. 1), and serotonin was quantitatively
excreted in the urine as .5-HIAA. A tracer of 15 microcuries of
.5-hydroxytryptamine-3-CH then was given by mouth, and the
urine was concentrated and subjected to chromatography. Most
of the activity after chromatography moved with the Rf of 5
HIAA, and radioactive indoleacetic acid was not identified after
elution from the expected position. This case suggests that hyper
serotoninemia may be present before a significant increase in the
urine 5-HIAA can be shown. Such a hypothesis received some
support from the low serotonin content of the metastatic tumor
tissue (Table 2). Two years later 5-HIAA excretion had in
creased to elevated, though low, levels (Fig. 2).

°Report to be published, Am. J. Med. (In press)
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Urinary 5 - Hydroxyindoleacetic Acid and Indole - 3
Acetic Acid
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Fig. 1

A 62 year old man was found to have a pulmonary nodule
in the left midlung field in 1953. In retrospect the nodule had been
noted as early as 1947 on a miniature film. A pneumonectomy on the
left side was performed in November, 1953, and the pathologic speci
men showed a bronchial adenoma of the carcinoid type. The patient
was well until April, 1960, when he noted the onset of epigastric
pain, vomiting, anorexia, weight loss (30 lb. in one year), and oc
casional loose stools. After watery diarrhea of four days duration, the
patient was admitted. The liver was felt 3 cm. below the costal mar-
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Urinary 5 - Hydraxyindoleacetic Acid ond 5 - Hydroxyindoles (R. H.)
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Fig. 2

gin. No cardiac murmurs were discernible, and Hushing was absent.
Laparotomy, performed because of intestinal obstruction, revealed a
gastroenterocolic fistula at the site of a posterior gastroenterostomy
which had been carried out in 1931. The patient died of peritonitis,
and at autopsy the liver was observed to have been replaced by large
tumor masses similar to the bronchial adenoma. The heart weighed
410 grams and was free of endocardial and valvular lesions.

Comment: This patient had a bronchial carcinoid tumor
13 vears before his death, but this was not the cause of death.
Despite the lack of clinical signs, the patient clearly had hyper
serotoninemia; and although 5-HIAA could not be measured,
5-hydroxyindoles were found to be positive. This represents
the eighth recorded case of metastatic bronchial adenoma of
the carcinoid type associated with hyperserotoninemia or car
cinoid svndrome.

. A 50 year old man had noted the onset of fatigability and
three or four two-day episodes of watery diarrhea four months before
admission. He reported no Hushing or asthma. Examination revealed
no evidence of Hushing or telangiectasis, but the liver edge was 16
em. below the costal margin, and tender. At laparotomy, gross re
placement of the liver with carcinoid tumor was found.

Comment: This patient had a metastatic carcinoid tumor,
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with normal 5-HIAA excretion (Table 1). Hyperserotoninemia
was present but its clinical manifestations were minimal. The
level of 5-hydroxytryptophan was not elevated because of the
low level of total 5-hydroxyindole excretion, and the failure of
5-hydroxytryptophan to be detected by chromatography.

DISCUSSION

The paradox that only 20 per cent of patients with exten
sive hepatic metastases have clinical manifestations of the
syndrome has not been explained. For example, F.R., who had
massive metastases, had minimal manifestations of the svndrome,
whereas patients R.H. and A.S. showed no hepatic enl~rgement,
yet had significant symptoms. The magnitude of 5-HIAA ex
cretion, an approximation of total serotonin production,23 was
correlated with the tumor content of serotonin (Table 2), al
though the latter may vary depending on the conditions of
removal. The two patients having the greate'st 5-HIAA excre
tion had by far the greatest tumor serotonin concentration (and
serum serotonin concentration). Considerable variation was also
observed in the 5-HT content (and presumably in functional
capacity) of different nodules; this finding was not explained by

TABLE 2
TISSUE SEROTONIN CONCENTRATIONS IN 5 PATIENTS WITH

METASTATIC CARCINOID TUMORS

Tissue
ConcentratiJn

(,ug/gm
wet weight)

Average
Urine

5-HIAA

Average
5-HT

(serum)

Liver Metastasis,
single nodule

Li vcr Metastasis
"A"
"B"
"c"
Primary tumor (ileum)
Lymph node metastasis

Liver Metastasis
"A"
"B"
"c"
Primary tumor (stomach)

Liver Metastasis,
single nodule

Liver Metastasis
"A"
"B"

1,300 668mg/day(l0) 4.54,ug/ml(4)

112 11lmg/day(15) 2.85,ug/ml(5)
53
43

147
302

1.2, 0.6 83 mg/day (26) 1.03 ,ug/ml (3)
24
22

2.2

92 4.7mg/day(71) 1.03,ug/ml(1l)

II 1..50 ,ug/ml(l)
3

20.5
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differences in fibrous tissue content on microscopic examination
of the nodule. Thus carcinoid tumor metastases may apparently
vary in their ability to produce serotonin by as much as twenty
fold; furthermore, the total average capacity may well influence
serotonin production and symptomatology, allowing for in
dividual differences in reactivity to hyperserotoninemia. Car
cinoid metastases were found to contain both less 5-HT (E.F.)
and more 5-HT (E.A.) than did the primary tumor (Table 2).

The presumed explanation for right-sided cardiac lesions has
been that two-thirds of free serotonin is removed in its passage
through the lungs.24 Four cases with mitral lesions have been
reported.2;'-27 Sjoerdsma and associates9 found no difference in
serotonin concentrations across the pulmonary vascular bed.
This finding was confirmed in A.F. and E.F., bot:1 of whom had
cardiac lesions (Table 3). A.F. had a slightly higher total sero
tonin concentration in the hepatic vein than in either vena cava.
In E.F. one pulmonary artery was occluded to "overload" one
lung and possibly decrease the A-V serotonin gradient, but no
significant change in plasma serotonin concentrations resulted.
The small differences seen are easily explicable by the relative
ease of obtaining arterial blood in this case, with avoidance of
platelet destruction. Hyperventilation and inhalation of 5 per
cent CO2 for 15 minutes did not change serotonin concentra-

TABLE 3
PULMONARY A-V SEROTONIN CONCENTRATIONS

IN THE CARCINOID SYNDROME

Pulmonary Artery
Femoral Artery
Hepatic Vein
Inferior Vena Cava
Superior Vena Cava

Pulmonary Artery
Brachial Artery

Control
Occlusion

Hyperventilation

5% CO2

Main P.A.
Main P.A.
Wedge P.A.
Main P.A.
Wedge P.A.
Main P.A.
Wedge P.A.

Serum (I'g/ml)
4.76
4.70
4.84
4.75
4.70

2.97
2.86

,.---Plasma (I'g/ml)---....
Pulmonary Artery Brachial Artery

0.26 0.13
0.26
0.31 0.11
0.18
0.21 0.19
0.19
0.13 0.08
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tions. Reserpine then was given, and platelet serotonin stores
were noted to be depleted, but free serotonin levels did not
increase; no change in A-V concentrations occurred when a
second catheterization was performed.

None or only one of the usual manifestations of hypersero
toninemia may be present clinically. Although the qualitative
.5-hydroxyindole test usually is helpful in diagnosis, a single
negative test does not exclude the Dossibility of tumor with
metastases (as shown by patients , and , and as
pointed out by Thorsonll ). In addition, 5-HIAA excretion also
may be within normal limits, as in patients .. , and After
eating bananas, the patient may give false positive tests for 5
hydroxyindoles, and certain drugs may cause confusing colors
(p-hydroxyacetanilid, methocarbinol, mephenesin carbamate).28
Iodides and phenothiazines quench the reaction.29 Patients who
are not receiving these medications also may excrete urine

Urinary 5-Hydroxyindoleacetic Acid and

5-Hydroxyindoles (AW.)

MK- 350
~~(
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2 gm 4 gm 5 gm

c I 5-HIAA...
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Q) ~

- IJ)o ...
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LO 0'
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Fig. 3
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having confusing color reactions, in which the absorption maxi
mum is at 480 mp..ao Furthermore, elevation of serum sero
toninao and of 5-HIAA excretion:n (with positive 5-hydroxy
indole tests) may occur in nontropical sprue; hence their eleva
tion also is not entirely specific. Because of diarrhea and mal
absorption, differential diagnosis may be difficult, but 5-HIAA
excretion usually returns to normal when sprue is in remission.
An interesting observation is that patients with carcinoid tumors
may pass urine which becomes burgundy colored on standing
in light. H Roentgenographic studies of the small bowel were of
no help in diagnosis in this group.

Therapy of the manifestations has been quite disappointing,
but chlorpromazine, UML-491 (Methysergide), and Periactin®
have been observed to give symptomatic relief from flushing.:I~

Diarrhea in carcinoidosis is especially difficult to control, and
if the apparent effectiveness of diphenoxylate hydrochloride
noted in patient A.W. is confirmed in other cases, its use will
represent a Significant therapeutic advance. Recently a-methyl-3,
4 dihydroxy-Dl-phenylalanine (MK-350) was reported to de-

Effect of c\ Methyl DOPA on Carcinoid Manifestations
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crease urinary 5-HIAA excretion:{3 by blocking 5-hydroxytropto
phan decarboxylase activity. This drug was given to E.F. (and
its administration stopped because congestive failure became
worse and confusion and hypothermia developed); it was also
given to and with no striking effect on 5-HIAA ex
cretion and serotonin levels, but with some symptomatic im
provement in (Figs. 2, 3, 4). No increase of 5-hydroxy
tryptophan was seen, as estimated by total 5-hydroxyindoles, or
on chromatograms of the urine. Despite these results, the drug
may prove a useful therapeutic adjunct. Whenever possible,
surgical resection of metastases should be considered,:H but this
procedure requires alertness to the possibility of the disease and
early diagnosis.

SUMMARY

Eight unpublished cases of carcinoid tumors, with hyper
serotoninemia, have been reported. These cases emphasize the
difficulty of clinical diagnosis. In two cases 5-HIAA excretion
in the urine was normal when hyperserotoninemia and liver
metastases were present. Carcinoid metastases were found
to contain highly variable amounts of serotonin, even in the
same patient. A pulmonary A-V serotonin gradient was not
demonstrated chemically in two patients. Current therapeutic
measures are discussed.

Acknowledgments: I wish to thank Walter L. Bailey, B.S., C. Salem, B.S., and
Susan Meyer for their technical assistance in these studies. I also wish to thank
Dr. O. J. Seifert, New Vim, for referral of A.W.; Dr. Alfred Wolf, Minneapolis,
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A. B. BAKER

Staff Meeting Report

Etiologic Factors III Cerebrovascular Disease *
A. B. Baker, M.D. t

c71therosclerosis is rapidly becoming one of the most im
portant subjects in medicine. To account for this condition,
many etiologic factors have been proposed, including age,
mechanical trauma, infection, race and climate, and nutrition.
Despite extensive studies, however, no definite conclusions can
be drawn today as to the causes.

Although the literature contains many studies on degenera
tive arterial changes of the various organs of the body-particu
larly the kidneys and the heart, very few studies have dealt
with degenerative changes in the cerebral
arteries. We therefore decided to restudy
the many suggested etiologic factors, par
ticularly those that relate to the changes in
the cerebral vessels.

In discussing cerebrovascular disease,
one must first define the scope of the study.
There are three distinct groups of cerebral
arteries, each group exhibiting a distinctive
degenerative process:

1) In the first group are the arteries
of the circle of Willis and the larger vessels
along the surface of the brain; the diameter
of these arteries varies from 600 to 2500
microns; the degenerative process involving these vessels is
predominately limited to the intima and is the process com
monly described in the literature as indicative of atherosclerosis.

2) The second set of vessels comprises the intracerebral
arteries, which range from 150 to 600 microns in diameter; the
chief degenerative change in these arteries is limited to the
adventitia, which undergoes proliferation and ultimately re
places the entire vessel wall.

3) The arterioles which comprise the third group of vessels
have an average size of 150 microns or less; the chief degenera-

"This report was given at the Staff Meeting of the University of Minnesota Hos
pitals on February 17, 1961.
tProfessor and Director, Division of Neurology, University of Minnesota
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tive change in these cerebral vessels is limited to the media
and take the form of a progressive medial fibrosis.

Any study of cerebrovascular disease must therefore take
into account the artery size and the type of degenerative change
characteristic for the vessel. The present study will be limited
to the changes in the larger arteries of the circle of Willis, since
this process has stimulated the most interest in relation to cere
brovascular disease.

Our study includes 1175 consecutive cases. In the simple
system adopted for coding the cerebral arterial involvement, the
different degrees of atherosclerosis were sharply demarcated
from one another; hence the system is fairly easy for other in
vestigators to duplicate. Degrees of atherosclerosis are indicated
as follows:

1+: Opacity to very thin plaque involving only a small part of
vessel circumference. No lumen narrowing.

2+: A. Thin plaque involving more than half the vessel circulll
ference with minimal lumen narrowing. B. Small thick plaque which
produces less than 25 per cent lumen narrowing.

3+: A. Thin plaque involving the entire circumference with
slight lumen narrowing. B. Localized plaque producing 25 to 50
per cent narrowing.

4+: A. Very thick plaque involving entire circumference with
moderate or severe lumen narrowing (pipestem). B. Localized plaque
resulting in lumen narrowing of more than 50 per cent.

In each patient twenty-eight different areas along the cirlce
of Willis were graded as to the degree of atherosclerotic change
present. Each of these 28 areas was therefore graded 0 to 4+.
The total numerical value for the atherosclerotic process was
determined by multiplying the area of each of these 28 points
by the degree of atherosclerosis present in each area and add
ing the total. Since there were 28 areas along the circle of
Willis, and since the most severe atherosclerosis was 4+, the
maximum total of involvement was 28 x 4 or 112. But since
many arteries of the circle of Willis are minimally involved
even with severe changes, none of the cases showed such a
high total score. Based on the total points of atherosclerotic
involvement, our patients were then divided into four groups:
those with no changes, minimal changes, moderate changes, and
severe changes.

MECHANICAL STRESS AND ATHEROSCLEROSIS

Mechanical tension and vibration exerted at the sites of
vascular fixation or bifurcation have been thought to result in
a loosening of the ground substance of the intima which favors
a reactive intimal proliferation. Such mechanical stresses could

213



THE MEDICAL BULLETIN

also be exerted on the vascular wall by the impact of the pulse
wave, as well as by the blood current as in hypertension. To
assess the significance of these factors, we noted in each of our
1175 cases 1) the location of the most frequent and severe
lesions, and 2) the possible influence of hypertension on the
severity of the atherosclerotic changes.

1) Location of the Atherosclerotic Changes. A study of the
location and intensity of the atherosclerotic process was carried
out in 1175 cases using the coding system described. Four
areas along the circle of Willis were found to be most intensely
involved: the upper and lower basilar arteries; the internal
carotid arteries to the trifurcation; the first third of the middle
cerebral arteries; and the first part of the posterior cerebral
artery on the right side. Although some of these regions of in
volvement are close to areas of vessel bifurcation, this is not
uniformly true. The lesions at the upper basilar and the in
ternal carotid arteries seem to occur at points of bifurcation
where the effects of mechanical stress could well be felt. The
equally severe lesions at the middle and posterior cerebral
arteries, however, occurred beyond the points of maximum
stress, i.e., beyond the points of bifurcation. Uniformly, the
smaller arteries, such as the communicating and cerebellar
arteries, revealed the mildest changes regardless of relationship
to points of fixation or branching. This finding suggests that the
size of the vessel, rather than its fixation, was most important in
this degenerative process.

2) Hypertension and Atherosclerosis. According to common
medical belief, hypertension hastens the atherosclerotic process.
Many investigators have felt that the heightened intravascular
tension subjects the vessel wall to mechanical stress and there
fore plays an important role in the internal changes which
comprise this degenerative process. We decided to check these
observations by studying the possible influence of hypertension
on cerebral atherosclerosis. Heart weight was used as the best
criterion of hypertension, the critical weight being arbitrarily
chosen as 450 gm. or greater. Since in all age groups, patients
with heart weights of more than 450 grams were observed to
have more intense cerebrovascular changes (Table 1), we con
cluded that hypertension does indeed appear to play a role
in cerebral atherosclerosis. The severity of cerebral atheroscler
osis was 30 per cent greater in the sixth decade of life, in com
parison to patients without hypertension.

One must conclude from these observations that mechanical
stress does seem to influence the incidence and intensity of cere-
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bral atherosclerosis. The most important mechanical factor ap
pears to be the increase in stresses on the vascular wall such
as occurs in hypertension. The stresses applied by the blood
current upon sites of vascular fixation or bifurcation appear to
be much less important in this process.

TABLE 1
RELATIONSHIP OF HEART WEIGHT TO

SEVERE CEREBRAL ATHEROSCLEROSIS

Heart Weight Heart Weight
Age Over 450 gm. % Under 450 gm. %

36-4.5 0: .5 0% 1:17 6%
46-.5.5 4:19 21% 2:32 6%
.56-6.5 27:.53 .51% 17:72 24%

66-7.5 43:63 68% 43:96 4.5%

76-8.5 37:4.5 82% .59:94 63%

86- 1: 4 2.5:30 83%

ACE AS RELATED TO ATHEROSCLEROSIS

Many investigators have suggested that atherosclerosis is the
result of an aging process which may be modified by vasoactive
factors. There is no doubt that cerebral atherosclerosis gradual
ly increases with age. Our study of 1175 cases shows that the
atherosclerotic process may begin as early as the second decade
of life and that its incidence rapidly increases after the third
decade. In the ninth decade of life, however, 5 per cent of the
patients showed no cerebral atherosclerosis (Table 2). Since
cerebral atherosclerosis occurs in so many young people and
does not occur in many older patients, age alone cannot be the
critical factor in this process. Apparently atherosclerosis is a
disease of the blood vessels produced by some process which
requires years for its development; it therefore appears more
commonly in older individuals. Consequently, we can conclude
that age is an accompanying factor rather than an etiologic agent
in this degenerative process.

SEX AS A FACTOR IN ATHEHOSCLEROSIS

On the basis of studies of coronary artery disease, the sug
gestion has been made that endocrine factors may be important
in atherosclerosis, since this degenerative process in the heart
vessels seems to be more frequent in men than in women. No
such comparisons for the sexes have been reported in the
case of degeneration of the cerebral arteries. We have therefore
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TABLE 2
RELATIONSHIP OF ACE TO

CEREBRAL ATHEROSCLEROSIS IN 1175 CASES

J

Age Group

0-10

Il-20

21-30

31-40

41-,50

51-60

61-70

71-80

81-90

91-

No Atherosclerosis
No.: Total 0/0

107: 107 - 100

30: 33 91

32: 33 97

50: 60- 84

84:Il6 72

Il8:232-- 51

80:287 -- 28

30:272- Il

6:120- 5

1: 1.5 7

Severe Atherosclerosis
No.: Total 0/0

0:107 0

0: 33 0

0: 33 0

4: 60 -- 7

6:Il6 -- 5

36:232 -- 16

107 :287 - - ,37

156: 272 .-- ,57

93: 120·- 77

13: 15 -- 87

tabulated (Table 3) the cerebrovascular changes noted in
both men and women in a series of 1175 consecutive autopsy
studies. When studied by decade, the two sexes exhibit little
difference in rate. To be sure, some of our decade groups had
limited numbers of cases for comparison. Nevertheless, in those
decades in which the atherosclerotic process was most prevalent,
sufficient material was available to indicate that men are not
more susceptible to cerebral atherosclerosis than are women.

NUTRITION AS A FACTOR IN CEREBRAL ATHEROSCLEROSIS

In spite of rapid advances in our knowledge of nutrition, we
have very little information on dietary factors as etiologic agents
in cerebral atherosclerosis. Nevertheless, throughout the litera
ture the inference is frequently made-without substantiating
evidence-that nutritional factors may play a role in this de
generative process.

We have investigated this <!uestion by studying a consecu
tive series of 1175 autopsy reports. We designated four areas
which might bear on the possible role of nutrition in the athero
sclerotic process: 1) the nature of the histologic changes with
in the vessels; 2) the role of obesity; 3) the influence of
malignant disease; and 4) the role of diabetes.

1. Nature of the Degenerative Process. Most authors agree
that atherosclerosis denotes a pathologic process primarily af
fecting the intima of larger arteries and characterized by focal
thickening in which stainable lipids can be demonstrated in and
between the cellular elements. The lesions have shown at one
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extreme almost exclusively fibrous composition with no, or only
minimal, lipid material; at the other extreme they contain lipid
accumulations of massive proportions.

TABLE 3
RELATIONSHIP OF SEX TO CEREBRAL ATHEROSCLEROSIS

No atherosclerosis Severe atherosclerusis
Age Men Women Mel! Women

0- .5 0:44-100% 0:27-100% 0: 0 0% 0: 0- 0%

6-10 0:1.5--100% 0: 7--100% 0: 0 0% 0: 0- 0%

11-1.5 3: .5 60% 6: 7 - 8.5% 0: 0 0% 0: 0 0%

16-20 0: 8 100% 0: 4 100% 0: 0 0% 0: 0 0%

21-2.5 0: 9 100% 0: .5 100% 0: 0 0% 0: 0 0%

26-30 0: 8 100% 6: 7 8.5% 0: 0 0% 0: 0 0%

31-3.5 10:12- 83% .5: 7 - 72% 0: 0 0% 1: 7 14%

36-40 16: 19 84% 12:14 86% 1: 19 .5% 2:14-- 14%

41-4.5 19:21 - 90% 17:22-- 77% 1:21~ .5% 1:22- - 4.5%

46-.50 18:32- 56% 27:33- 82% 3:32- 9% 1:33 3%

.51-.5.5 33:.54- 61% 18:24- 7.5% 6:54-- 11% 1:24 - 4%

.56-60 37:79- 47% 29:.51- .57% 19:79-- 24% 7:.51- 14%

61-6.5 23:74- 31% 13:43-- 30% 28:74-- 38% 18:43- 42%

66-70 28:89 31% 18:.55-- 33% 36:89-- 40% 27:.5.5-- 49%

71-7.5 1.5:80- 19% 9:66-- 14% 40:80- .50% 39:66-- .59%

76-80 9:.53- 17% 3:.57-- .5% 28:.53 - .53% 39:.57- - 68%

81-8.5 2:.50- 4% 3:37- 8% 43:.50 -- 86% 27:37-- 73%

86-90 1: 9 - 11% 2:20- 10% 7: 9-- 77% 14:20-- 70%

91- 4: 4--100%? 8:10-- 80%

Based on these widely different appearances, two schools
of thought have appeared regarding the primary nature of this
atherosclerotic process. The first is the view of Virchow, who
suggested that the earliest change was an increase in intimal
connective tissue resulting from mechanical irritation of the
intima by the pressure of the blood at critical points. Degenera
tion of the thickened intima then presumably occurs at points
most remote from its inner lining, resulting in fatty degeneration
or calcification of the connective tissue elements.

The second theory is that atherosclerosis represents primarily
a defect of fat absorption and that once this lipid material is
deposited in the intima, it stimulates the growth of connective
tissue as the first step in the formation of atheromatous plaques.

Our observations tend to support the first view-i.e., that the
primary tissue change in atherosclerosis is a change in intimal
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connective tissue and that the fatty alterations are secondary.
This conviction is based on a number of specific observations:
1) Certainly the most consistent and the earliest vessel change
is the proliferation of intimal connective tissue; 2) in the early
stage, this tissue does not stain with fat stains; 3) among the
1175 cases reviewed here, the increase in intimal connective
tissue was often the predominant and only alteration present,
particularly within some the smaller vessels of the circle of
Willis; 4) even in larger arteries in which fatty deposits were
encountered, proliferation of connective tissue within the intima
was often seen in areas that contained no fatty substance.

Since the deposition of lipid material in the cerebral arteries
seem to be a late occurrence, nutritional factors do not appear
significant at least in initiating this atherosclerotic process. Once
the pathologic process has begun, however, alterations in the
blood lipids may accentuate it by increasing the deposition of
fatty material within the altered intima. It remains for further
studies to show whether or not such a process actually does
occur.

2. Weight and Atherosclerosis. A survey of the literature
reveals that considerable question still exists about the signifi
cance of obesity in the development of atherosclerosis. For
this reason we decided to investigate this factor in our cases.
The standard used for the determination of weight status of
the patients was that published by Lindberg and his associates.
This fairly liberal standard allows a variation of 10 per cent
on either side of the normal weight for a particular height be
fore a person is considered to be over- or underweight. The
percentage of patients who showed no cerebral atherosclerosis
was found in all age groups to be comparable for both over
weight and underweight individuals. This finding strongly
suggests that this particular nutritional factor plays no role in
initiating this degenerative vascular process.

But even though overweight does not appear to precipitate
the development of atherosclerosis, one might hypothesize that
once this pathologic process is present, any disturbance in nu
tritional factors may conceivably accentuate its development.
If this were true, then one could expect to encounter severe
cerebral atherosclerosis relatively more often in obese individu
als. Table 4, however, indicates that weight plays little role
even in severe atherosclerosis except during the sixth and
seventh decades of life, when obese individuals apparently show
a pronounced increase of severe atherosclerosis. Peculiarly
enough, this trend is reversed in the eighth decade, during
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which severe atherosclerosis is more frequent among under
weight individuals. This apparently shifting relationship be
tween weight and severe atherosclerosis in these age groups
suggests that some additional factor may be involved.

TABLE 4
RELATIONSHIP OF WEIGHT TO SEVERE CEREBRAL ATHEROSCLEROSIS

Age Overweight Underweight
--~--

0-10 0:7 0% 0:2,5 -- 0%

11-20 0:1 0% 0:13 -- 0%

21-30 0:7 0% 0:10 -- 0%

31-40 0:7 0% 0:15 -- 0%

41-50 2:32 - 60/0 2:32·- 6%

51-60 16:78 - 20% 4:,52 -- 8%

61-70 31 :64 -. 48% 22:87-- 25%

71-80 26:59 -- 44% ,50:87 - 57%

81 c90 10:1.5- 67% 36:48 75%

91- 1:1 -100% 10: 11-- 90%

Previous observations as well as studies in the literature indi
cate that one of the most important associated factors is hyper
tension. The tendency of obese individuals to develop hyper
tension has been noted frequently. Our own studies make it
apparent that hypertension does aggravate the cerebral athero
sclerotic process. Furthermore, among our cases in the sixth
and seventh decades, many more patients with hypertension
were in the overweight group than in the underweight group.
This factor, we believe, probably accounts for the seeming in
fluence of obesity on severe atherosclerosis in these decades of
life.

In carefully reviewing the above studies, we think one can
safely conclude that weight plays no role in either the initiation
or the accentuation of cerebral atherosclerosis.

3. Malignant Disease and Cerebral Atherosclerosis. Rela
tively little has been written concerning the influence of wasting
disease on atherosclerosis. The present series of 1175 cases in
cluded 364 patients who died from malignant disease. An
analysis of the atherosclerotic process in these individuals as
compared to that in the total series of patients is impressive.
In persons with malignant tumors cerebrovascular disease tends
to develop at a later age, and the changes when present are
usually less severe than in the general population. In the total
series of patients, 9 per cent first showed some degenerative
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changes in the intima during the second decade of life. Patients
with malignant disorders, on the other hand, showed no cerebral
atherosclerosis until the fifth decade of life. A comparison of
the incidence of severe atherosclerosis is also revealing (Table
5). In the total series, severe atherosclerosis first appeared in
the fourth decade of life. Yet severe atherosclerotic changes
me not found in patients with malignant lesions until the seventh
decade. Furthermore, in each age group, severe atherosclerosis
is much less frequent among the group with malignant dis
orders than in the general population.

TABLE 5
RELATIONSHIP OF MALIGNANT DISEASE TO

CEREBRAL ATHEROSCLEROSIS

,

Age
Incidence in

General POTJulation

I l1C idence in
Patients with

Malignant Disorders

0-10

11-20

21-30

.11-40

41-050

..51-60

61-70

71-80

81-90

91-

0:107 0% 0: 11- 0%

0: 3:3 0% 0: 4 0%

0: .1.1 0% o· 8 0%

4: 60 7% 0:12 0%

6:116 0.5% 0:44 -- 0%

36:232 16% 0:87 0%

107:287 37% 13:91 14%

1..56:272 ..57% 17:77 22%

93: 120 77% 9:21 43%

13: IS 87% I: 2 0.50%

Our studies show that patients with malignant disease are
several decades "behind" the nonmalignant disease group in
regard to the severity of atherosclerosis. This observation sug
gests that wasting disease may actually cause a regression of
the atherosclerotic process, rather than simply a retardation of
its development.

4. Diabetes and Cerebral Atherosclerosis. Diabetes has
been fairly well proved to accentuate atherosclerosis, particu
larly of the coronary vessels, kidneys, and extremities, but its
influence on the cerebral blood vessels is still questioned. Since
the basic atherosclerotic process is similar in the coronary and
larger cerebral vessels, it would be very important etiologically
if such a difference could actually be demonstrated.

Since in all our cases detailed studies were made of the
actual pathologic vascular process, we felt that our material
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might offer some definite conclusions as to the influence of
diabetes on cerebral atherosclerosis. In our 1175 cases there
were 65 patients with diabetes. Table 6 compares the fre
quency of cerebral atherosclerosis in diabetic patients and in
the general population. It can be seen that diabetes accelerates
the development of atherosclerosis in the cerebral vessels as in
other vessels, particularly among patients hetween the ages of
40 and 60 years.

0: 33- 0%

4: 60 - 6%

6:116 -- .5%

36:232·- 16%

107:287· 37%

1.56:272 - .57%

93:120 - 77%

Moderate to Severe Atherosclerosis
Diabetes Gen'l. Pop.

2: 4 .50%

1: 6 - 17%

2: 8-2,5%

16:21 76%

12:18 - - 67%

4: 6 -66%

32: 33 -- 97%

.50: 60 - 83%

84:116 72%

118:232··· .51 %

80:287 -- 28%

30:272-11%

6:120-- .5%

No Atherosclerosis
Diabetes Gen·l. Pop.

1: 2 .50%

1: 4 -- 2.5%

1: 6--17%

2: 8--2.5%

3:21 -- 14%

2:18--11%

1: 6- 17%

TABLE 6
RELATIONSHIP OF DIABETES TO CEREBRAL ATHEROSCLEROSIS

Age

RACE AS A FACTOH IN CEREBRAL ATHEROSCLEROSIS

Much has been written about the apparent differences in
the degree of atherosclerosis among different races and under
different climatic conditions. In these studies, however, it is
difficult to separate the influence of climate, diet, and hygiene
from that of racially inherited factors. The more careful patho
logic studies suggest that the differences between countries,
races, and populations are somewhat less than those reported
in clinical surveys.

Therefore we planned our survey of 1175 cases to include
a group of patients (485) in Oslo, Norway, in addition to the
group in Minnesota. Actually the two groups showed strikingly
little difference as to frequency and intensity of cerebral athero
sclerosis. In the American population the changes occur some
what earlier, being present by the second decade. In the Nor
wegian population cerebral atherosclerosis does not appear
initiallv until the fourth decade. After the fourth decade, how
ever, the degree of involvement is almost identical. The above
groups, however, were not the most appropriate for a compara
tive study, since many patients in the American series were of
Norwegian birth. It should not be too surprising therefore, that
the two groups showed sllch similarity of changes. More wide-
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spread studies of other racial groups is necessary before con
clusive information can be available on the influence of race
on cerebral atherosclerosis.

RELATIONSHIP OF CEREBRAL ATHEROSCLEROSIS TO

SIMILAR CHANGES IN THE HEART AND AORTA

In our consecutive series of 485 cases studied in Oslo, Nor
way, the gross degenerative changes in the brain, coronaries,
and aorta were assessed and coded by a single investigator.
Table 7 contains our findings. We have deliberately started
our tabulations with age 35, the point at which sufficient cases
became available to offer significant observations. Our fiind
ings for the earliest alterations roughly agree with those already
published by others. The aorta is most frequently implicated,
followed next by the coronary vessels, and finally by the cere
bral vessels.

The most interesting observation in this respect, however,
is the total severity of atherosclerotic changes noted in these
three vessel groups when compared by decades. Here the pic
ture changes radically: Thus for most age groups, although the
aorta is involved earliest, it is least severely implicated. Beyond
the fifth decade, the cerebral vessels are much more often
severely involved by the atherosclerotic process than is either
of the other two vessel groups.

TABLE 7
COMPARISON OF DEGREE OF INVOLVEMENT OF BRAIN ARTERIES,

CORONARY VESSELS, AND AORTA

No Involvement
Brain Coronaries Aorta

Age Number Per cent Number Pet' cent Number Per cent

36-45 19:22 86.0 8:17 47.0 8:17 47.0
46-55 26:51 51.0 16:42 38.0 13:40 33.0
56-65 39:125 31.0 18:88 20.0 9:97 9.3
66-75 22:163 13.4 12:127 9.4 4:134 3.0
76-85 7:147 5.0 4:116 3.4 6:129 4.6
86- 4:35 11.4 1:28 3.6 0:33 0.0

Severe Involvement
36-45 0:22 0.0 1: 17 6.0 0:17 0.0
46-55 6:51 12.0 5:37 13.5 3:47 6.0
56-65 46: 125 37.0 21:88 24.0 19:97 20.0
66-75 88:163 51.0 44:127 35.0 34: 134 25.0
76-85 103:147 70.0 ,39: 116 34.0 46: 129 36.0
86- 27:35 77.0 13:34 38.0 14:33 42.0
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J. T. Syverton

Medical School News I

Dr. Jerome T. Syverton, Professor and Head of the Depart
ment of Bacteriology and Immunology, died of a heart attack
on January 28, 1961 while in New York City attending a scien
tific conference. His untimely death at the age of 53 years
was a shock to faculty members, friends, and former students

at the University of Minnesota Medical
School, as well as colleagues and medical
authorities throughout the nation.

Dr. Syverton came to the University of
Minnesota in 1948 to assume the position
he held until the time of his death. He
was a graduate of the North Dakota Uni
versitv Medical School, and Harvard Medi
cal S~hool (1931). After an internship at
Duke University hospital, he served at the
Rockefeller Institute of Medical Research,
Vanderbilt University, the University of
Rochester, and was head of the department
of microbiology at Louisiana State Univer

sity Medical School. Dr. Syverton was a native of Courtenay,
N.D., and is survived by his wife, Mildred, and two daughters.

He was an internationally recognized authority on viruses
and polio vaccines. Much of his research was aimed at the
causes and control of cancer, and he received substantial re
search support from the National Foundation, American Cancer
Societv, and U.S. Public Health Service.

M~morial gifts are preferred to cancer research at the Uni
versity of Minnesota.

CANCER RESEARCH AT 'u' TO BE FILMED
A report on cancer research at the University of Minnesota

will be included in a series of thirteen films which the Univer
sity will produce for the U.S. Public Health Service under a
$92,000 Community Cancer Demonstration Project.

The series will be designed to show a general audience how
cancer research relates to cancer control. Filming will be done
at major cancer research centers throughout the country during
1961, and will be distributed nationally for broadcasting by
educational and commercial television stations.

Prof. Maurice B. Visscher, Head of the Department of Physi
ology, was named technical director of the series.
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Francis w. Lynch

I Departlnental News I

MEDICINE
Dr. B. J. Kennedy, Associate Professor, is the recipient of a

$20,063 grant for research from the American Cancer Society.
The work, extending from November 1960 through August,
1961, will entail studies of "The Role of 5-Fluorouracil Therapy
in the Treatment of Breast Cancer Refractory to Hormone Ther
apy." Assisting Dr. Kennedy in studying this facet of the cancer
problem will be Dr. John F. Foley, medical fellow in the Divi
sion of Internal Medicine.

DERMATOLOGY
Dr. Francis W. Lynch, Professor and Di

rector of the Division, recently completed
a term as President of the American Acad
emy of Dermatology and Syphilology. He
announced the Academv had received a
$10,000 gift from a loilg time friend in
honor of Dr. Henry E. Michelson, Emeritus
Professor of Dermatology at Minnesota, for
reducing costs of members attending meet
ings and training courses sponsored by the
Academy in the next several years. .

Members of the University of Minnesota
faculty participating in teaching sessions at
the Academy's meetings Dec. 3-8, 1960 in

Chicago, Ill., were Dr. Carl W. Laymon, Dr. Robert W. Goltz,
Dr. Frederic T. Becker, and Dr. Alvin Zelickson. Dr. Louis H.
Winer (Med. '25), a former member of the Division's staff, was
elected to the Academy's Board of Directors. He now practices
in Beverly Hills, Calif.

HEALTH SERVICE

An open house and tour of its new 3-story wing were held
bv the University Health Service on Dec. 16, 1960. Dr. Ben
j~min Reiter, chief surgeon, said new equipment has been in
stalled, and several new staff members hired. The three floors
now house a section of environmental public health and safety,
and a new pharmacy; an enlarged x-ray department and eye
department; as well as new orthopedics, urology, gynecology,
allergy, minor surgery, and ENT departments. Health Service
facilities are available to the approximately 25,000 full time
students on the University's main campuses.
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Leonard Schuman

THE MEDICAL BULLETIN

SCHOOL OF PUBLIC HEALTH

Dr. Leonard M. Schuman, Professor of Epidemiology, has
recently received a grant of $179,559 from the National In
stitutes of Health for a two-year continuation of studies of silo
filler's disease. He also received $20,820
to study the relationship of natural radi
ation to congenital malformations in Colo
rado, Michigan, and Minnesota, provided
by the Radiological Health Division of the
U.S. Public Health Service, and will con
duct the Minnesota component of a three
state study of the epidemiology of leukemia,
sponsored by the National Cancer Institute
under a $9,319 grant.

Dr. Schuman presented a series of lec
tures Nov. 29-30, 1960 at the Institute of
Epidemiology in Baltimore, Md. under the
auspices of the Maryland State Health De
partment and the Communicable Disease Center. He was
recently appointed Consultant to the Division of Radiological
Health of the U.S. Public Health Service, and is serving in
several other consultant affiliations with U.S.P.H.S.

PSYCHIATRY & NEUROLOGY

Dr. Burtrum C. Schiele, Professor, lectured on "The Current
Status of Tranquilizing and Antidepressive Drugs" before the
Wisconsin Psychiatric Association last Fall in Marshfield, Wis.

Dr. Anthony Pollock, Jr. was promoted to Assistant Pro
fessor on November 1, 1960, and is now on the full time staff
in Psychiatry at the Minneapolis General Hospital.

SURGERY

O. H. Wangensteen

Dr. Owen H. Wangensteen, Professor
and Chairman of the Department, was
named recipient of the first Donald C. Bal
four Visiting Professorship offered by the
Mavo Foundation, Rochester, Minn. Dr.
Wangensteen gave a series of lectures Feb.
20-22 in Rochester. The visiting professor
ship, first of its kind conferred by the
Foundation, is named in honor of Dr.
Donald C. Balfour, who was head of a
section of surgery in the Mayo Clinic for
25 years. He retired in 1947.
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MINNESOTA MEDICAL FOUNDATION

.-----STATEMENT OF CONDITION°
As of September 30, 1960

ASSETS

,

Current Funds
Cash in Bank-Checking
Cash in Bank-Savings .
Petty Cash Fund .
Note Receivable, Loan.
Minnesota Medical Foundation

Executive Office Account
(with University)

Investment, U.S. Government Bonds
Investment Trust Account .

Endowment Funds
Cash in Bank-Checking
Investments, University of Minn.
Investment Trust Account .

TOTAL ASSETS . .

1960 1959
$ 8,893.24 $ 28,883.63

10,634.11 10,269.90
5.00 5.00

180.74 173.79

732.94 1,738.69
0.00 30,018.08

32,450.96 0.00

$52,896.99 $ 71,089.09

$ 4,880.86 $ 4,324.00
0.00 40,556.86

40,000.00 0.00

$44,880.86 $ 44,880.86

$97,777.85 $115,969.95

MINNESOTA MEDICAL FOUNDATION
The Minnesota Medical Foundation completed its first full year

of supervised operations on September 30, 1960. The year will be
remembered as the first segment of a planned two-year transition
to full time function as a private supporting arm of the University of
Minnesota Medical School. Shown above is an audited statement of
the Foundation's financial status as of the close of its 1960 fiscal year.

The Foundation, in broadest terms, has been assigned the task
of attracting private resources to the aid of the Medical School. The
need for private funds at this state-supported Medical School is
underscored by the fact that fully 60 per cent of the Medical School's
$5,000,000 annual budget in the 1957-58 academic year came from
sources other than our state legislature. All medical schools, private
and state supported, today lean heavily on their alumni and friends
to help carry out their basic mission: the training of competent
physicians. Minnesota is no exception.

Minnesota Medical Foundation income from all sources and for
all purposes during fiscal 1960 was $51,178.55. Of this sum,
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MINNESOTA MEDICAL FOUNDATION

STATEMENT OF CONDITION"

As of September 30, 1960

LIABILITIES

Current Funds 1960 1959

Unrestricted Funds $ 4,597.35 $ 12,938.11

Restricted Funds . 48,299.64 58,150.98

$52,896.99 $ 71,089.09

Endowment Funds

Undesignated Funds
Serving as Endowment $40,556.86 $ 40,556.86

Scholarship Funds 4,324.00 4,324.00

$44,880.86 $ 44,880.86

-----
TOTAL LIABILITIES $97,777.85 $115,969.9,5

• Audit by Theodore Stark & Co., Certified Public Accountants. l\linneapolis, Minn.

$33,364.64 was designated by donors for use among the 21 pro;ects
sponsored by the Foundation or under its care. The other $17,813.91
in gifts was unrestricted as to use.

Total assets declined about $18,000 during the year as funds
for specific uses were paid out on demand; however, the Foundation's
unrestricted assets were reduced only about $8,000 in a year when
full time operations were undertaken and maintained for the first time.

During the year, the Foundation launched a maior program of
faculty support by establishing two distinguished service awards
which afford the recipients a prize of $5,000.00 annually until retire
ment. The $80,000 required to finance the two awards over the next
seven and nine years was obtained from private donors who contri
buted the funds in full.

The Foundotion also:
eGathered sufficient contributions from friends, firms, foundations,

and organizations to award a record $16,500 in scholarship aid to 32
medical students. --- Continued on next page
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(Continued from preceding page)

eContributed $4,833.95 to slwre production costs of the University
of Minnesota MEDICAL BULLETIN (about one-third of the total
budget), in addition to supplying full time editorial supervision.

eAwarded $13,716 to a diabetes research pro;ect at the Medical
Sclwol which is aimed at developing substitutes for insulin in the
treatment of diabetes patients.

eEstablished an Emergency Loan Fund in cooperation with the
Minnesota State Medical Association and completed 63 interest free,
short term loans totalling $8,104.55 to medical students.

eContributed $5,000.00 more to help the University build Diehl
Hall, the new Bio-medical library and research facility, as part of its
pledge of $25,000.00 over five years.

eOrganized seven basic Committees to deal with Foundation
problems, and boosted active membership to include many more
medical alumni, practicing physicians, and non-medical friends.

e Developed a definite program of short and long range goals in
support of the Medical School.

We look forward to continued progress during 1961.

- EIVIND HOFF, JR.

Executive Secretary

Memorial Gifts
Memorial gifts to the Minnesota Medical Foundation

have been received recently in memory of:

Mrs. Emma Westermo
Kenyon, Minn.

Dr. J. T. Syverton
Minneapolis, Minn.

Memorial contributions are a practical means of honor
ing the memory of a friend or loved one, while helping the
Minnesota Medical Foundation in the advancement of
medical education and research. Appropriate acknowledge
ments are promptly sent to both donor and family of the
deceased.
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ALUMNI DEATHS

• 1891
Dr. Martha Smith Cutts died September 12, 1960 in Billings,

Mont. She was 97 years old and a resident of Yankton, S.D.

• 1907
Dr. John C. Brown died recentlv in Los Gatos, Calif. at the

age of 84 years. As an eye, ear, n~se, and throat specialist, he
practiced in St. Paul, Minn., and served 41 years on the faculty
of the Universitv of Minnesota Medical School until he retired
in 1950. He wa~ a native of Carthage, Mo. Among the survivors
is a son, Dr. Gordon Brown (Med. '40), of Los Gatos, Calif.

• 1910
Dr. James M. Hayes died January 9, 1961 at his home in San

Diego, Calif., at the age of 80 years. He practiced surgery in
Minneapolis for 36 years, and was a past president of the Min
nesota State Medical Association, Minneapolis Surgical Society,
Minneapolis Academy of Medicine, Hennepin County Medical
Societv, and the Mavo Foundation Alumni Association. Dr.
Hayes' was an Emeritus Clinical Professor of surgery at the
University of Minnesota Medical School, holding the Uni
versity's Certificate of Merit award, and the Distinguished Ser
vice Medal of the state medical association, among many other
honors. He was well known as an athlete and coach.

Survivors include his wife, Catherine, a daughter, Mrs.
Louise Vanderliet, Minneapolis; and a brother, Dr. Edward
W. Hayes (Med. '13), of Monrovia, Calif. Burial was in Fort
Snelling National Cemetery, Minneapolis.

• 1912
Dr. Elizabeth Barnard Hammons, a resident of Los Angeles,

Calif., died December 25, 1960 in that city. She was born in
1884 in Lake Benton, Minn. Her principal practice of medicine
was in the field of obstetrics and gynecology. She is survived
by her husband, Mr. Byron D. Hammons.

• 1919
Dr. Leroy A. Calkins of Kansas City, Kans., died September

1, 1960. He was a specialist certified by the American Board of
Obstetrics and Gynecology, and a past president of the Ameri
can Association of Obstetricians and Gynecologists. He was
professor and chairman of the Department of Obstetrics and
Gynecology at the University of Kansas School of Medicine, and
was formerly an assistant professor of Obstetrics and Gynecology
at the Universitv of Minnesota Medical School. He was 66
years old. .
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E. T. BELL LABORATORIES DEDICATED

Dr. Elexious T. Bell, Professor Emeritus of Pathology, was
honored by more than 200 colleagues and friends who gathered
Jan. 26 for a dinner and dedication of the E. T. Bell Research
Laboratories at the University of Minnesota Medical School.
Housed in the new Jackson Hall addition, the laboratories pro
vide additional space for research in pathology and anatomy.
Dr. Harold L. Stewart, Chief of the Laboratory of Pathology
of the National Cancer Institute, delivered the annual E. T.
Bell Lecture following the dinner.

Dr. Bell spent 39 years on the Medical School faculty at
Minnesota before retiring in 1949. He is especially remembered
for his Tuesday noon pathology conferences, which were a high
light of his long career as a teacher and scientist. His dis
tinguished record in research includes significant contributions
to the study of renal disease and hypertension.

Now 80 years old, Dr. Bell still engages in research and re
mains a familiar figure around the Medical Center.

SCHOLARSHIP AWARDED
Robert N. Lindholm, a member of the sophomore class, has

been named winner of a $250.00 scholarship awarded by the
Hennepin County Tuberculosis Association in memory of Dr.
E. S. Mariette.

Dr. Mariette, a 1913 graduate of the University of Minne
sota Medical School, was superintendent of the Glen Lake
sanatorium from 1916 to 1949.
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Alumni Notes

• 1919
Leo G. Rigler, Executive Director of Cedars of Lebanon

Hospital, Los Angeles, Calif., was awarded the Gold Medal of
the American College of Radiology on Feb. 10, 1961 at the
group's meeting in Chicago. The College's Board of Chancellors
voted him the award "for distinguished and extraordinary
service to the American College of Radiology and the profession
for which it stands." He was Chief of the Department of
Radiology at the University of Minnesota Medical School for
22 years.

• 1920
J. J. Heimark, physician and surgeon formerly of Fairmont,

Minn., has relocated his practice and home in Sun City, Arizona,
a suburb of Phoenix.

• 1923
Ernest A. Olson, Pine Island, Minn. physician, is new Presi-

dent of the Zumbro Vallev Medical Societv.. .

• 1934
Charles C. Cooper of St. Paul was elected President of the

Ramsey County Medical Society, succeeding Dr. Walter P.
Gardner (Med. '26). Named President-elect was Dr. Benjamin
A. Weis (Med. '30).

• 1935
Robert E. Johnson, Minneapolis surgeon, was elected 1961

Chief of Staff at Swedish (Minneapolis) Hospital. Dr. Erling
T. Hauge (Med. '38) was named Chief-elect, and Dr. William
H. Card (Med. '47) was chosen Secretary-Treasurer.

• 1936
Robert B. Potter of Minneapolis was named President-Elect

of the Minnesota Academv of General Practice. Vice President
for the current year is D~. John S. Siegel, (Med. '36) Virginia,
Minn.

Charles G. Sheppard, Hutchinson, Minn. physician, is now
President of the Southern Minnesota Medical Associatio~, suc
ceeding Dr. E. C. Bayley, (Med. '26) of Lake Citv, Minn. Dr.
Grant R. Diessner (Med. '42), Rochester, Minn., 'is First Vice
President.
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• 1938
Bernard N. Karleen of Jackson, Minn. is new President of the

Southwestern Minnesota Medical Society. Dr. R. K. Minge
(Med. '39) and Dr. O. M. Heiberg (Med. '35), both of Worthing
ton, Minn., were named President-Elect and Secretary-Treasur
er, respectively. Dr. John B. Lohmann (Med. '35) of 'Pipestone,
Minn. and Dr. Heiberg were named delegates to the Minnesota
State Medical Association meeting May 22-24, 1961, in St. Paul.

Charles Scheilley, formerly of Rochester, Minn., has begun
private practice at Winnetka, Ill., and has joined the clinical
teaching staff at Northwestern University School of Medicine.

• 1941
William B. Martin, Duluth internist, was appointed to the

Committee on Cardiovascular Physiology of the American Col
lege of Chest Physicians.

• 1943
John F. Schmid, Duluth physician, was chosen President of

the Minnesota Dermatologic Society at its 1960 annual meeting.

• 1949
Lawrence J. Opsahl of Willmar, Minn. is new president of

the Northern Minnesota Medical Association, and Dr. Ray A.
Johnson (Med. '55) of Fergus Falls is vice president.

• 1950
John R. Amberg, Milwaukee, Wis., has been appointed an

Associate Professor and Chairman of the newly-created Depart
ment of Diagnostic Radiology at Marquette University Medical
School. He formerly served on the faculty of the University
of Minnesota Medical School, and was recently Director of
Radiology at the Milwaukee County general hospital.

• 1954
Deloran L. Thurber has joined the staff of the Mayo Clinic,

Rochester, Minn.

• 1955
Karl Palmer has opened the practice of medicine at Menomo-

nie, Wis., in association with a group of physicians in the Red
Cedar Clinic. He was formerly an associate at the Oliver
Clinic, Graceville, Minn. .

• 1958
Lt. Clark A. Shattuck has received his discharge from the

U.S. Navy. His final duty station was at the Armed Forces
Examination Station, Houston, Texas. His home is at Morse,
Saskatchewan, Canada.
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University of Minnesota Medical School

Corning Events

Otolaryngology for General Physicians

Internal Medicine for Internists

Trauma for General Physicians

Proctology for General Physicians

Gynecology for General Physicians

Ophthalmology for Specialists

Surgery for Surgeons

Office Psychotherapy for General
Physicians

March 17-18

May 11-13

April 20-22

LIST OF CONTINUATION COURSES FOR PHYSICIANS

1960-1961

University of Minnesota
Center for Continuation Study

Courses are held at the Center for Continuation Study or the Mayo
Memorial Auditorium on the campus of the University of Minnesota.
Usual tuition fees are $30 for a two-day course, $50 for a three-day
course, and $75 for a one-week course. These are subject to change
under certain circumstances.

Specific announcements are sent out for each course to all members
of the Minnesota State Medical Association and to any physicians
who request information for a specific course, about six weeks to two
months before the date of the course. For further information write to:

DIRECTOR

DEPT. OF CONTINUATION MEDICAL EDUCATION

1342 MAYO MEMORIAL

UNIVERSITY OF MINNESOTA

MINNEAPOLIS 14, MINNESOTA

April 17-19

May 8-10

May 1-3

May 15-19

June 1-3

1960-61 all year. Cancer Detection for General Physicians

The University of Minnesota reserves the right to change this schedule
without notification.
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A Word About

Memoria I Gifts
The Minnesota Medical Foundation welcomes

your memorial contributions when an appropriate
occasion arises. Memorial gifts serve the living
and pay thoughtful tribute to the memory of a
friend or relative.

The Foundation will promptly acknowledge
your gifts to both the donor and the family of
the deceased. The gift will help finance the
Foundation's program for the advancement of
medical education and research. The Medical
School at the University of Minnesota will be
the direct benefactor.

Gifts should be sent to the Minnesota Medical
Foundation, 1342 Mayo Memorial, University of
Minnesota, Minneapolis 14, Minn.


