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'~ormonal Factors in Breast Cancer

From the Metabolic Research Unit of
the Department of Medicine.

±. ro·TAL RYPOPHYSECWMY IN ADVANCED
BREAST CANCER* -.

of human breast oancer, women are
divided into two groups: the premeno
'pausal woman and the postmenopausal
woman.

·lJ:he oocurrence of caroinoma of the
breas~ during pregnancy is associated
with a grave prognosis and the five
year~survival rate of such women is low.

A. The premenopausal woman: Premeno
paw:al :refers to those women withactive
menstrual cycles or established ovarian
function. It includes the woman whose .
periods have ceased as the menopausal· '
age is reached, but in whom there is ",
cyclic ovarian aotivity as established
by estrogen assay methods. It haalong
been recognized that in young women wi th
osseous metastases from breast oanceT;
exacerbation of pain occurs prior·to the
menstrual period. This is associated,
with increased excretion of calcium in,
the urine and occasionally hyperoalcemia
due to rapid bone breakdown. On oessa;.'
tion of the menstrual period the pain
subsides. This has been obJectively',;·
demonstrated by metabolic observations'
and establishes the fact that oertain·'
cal'okJomas of the breast are dependent
upon estrogen ic hormones for mainte-nanae
of'the'growth rate. l ,2 Furthermor.e, the

,administration"of 'Physiologic doses of.
estrogarita hbrril'onein the presence of,
active ovarian function may somet:imes
aucsleratethe growth of breast cancer
in-the young woman. 2 However, only .
rare'ly has "there "been observed an .in
tensified growth of breast cancer in
premenopausal vomen with massive doses
of estrogenic'hormone (1000 mg. of\ ,
stilbesteroL·per· day), .'whioh invariab;ly
produces amenorrhea. In fact,wJth.:,:
these large dose levels,. r~gre.ssi9n"9f
the tumor in a few patients has been
noted. These findings suggest, that 'In
hibition of pituitary grow~h or tropic
factors may playa role. It is also
apparent that in such patients a large
dose of estrogenio hormone in itself is
not a st:imulu8 to the tumor growth, and
that other faotors which have been sup
prossed by the large doses of estrogen
are more important in stimulating or
maintaining cancer growth than estrogen
admlnistration alone.

B. J. Kennedy,,:M.D.
William T. Peyton" M.D.

Lyle A. French, M.D.

'.'

Induced alterations in the hormonal
balapc~ of patients with advanced breast
canQ~r"ihave significantly modified in a
favorable direction the antioipated be
havior of the tumor. These alterations
have been. attained by the administration
of sex steroid hormones or by depriva
ti-on of 'hormones producing tissues. Ra
JentIy, total surgical hypophysectomy
has been employed in a further attempt
to.-produce favorable regression of tumor
masses in advanced breast cancer.

* This inve'stigation was supported in
part by research grant c-2081 from the
National Canoer Institute of the
National Institutes of Health, Public
Health Service, The Damon Runyon Fund,
the Institutional Grant of the Amerioan
Cancer Society to the Univers ity of ,
Minnesota, and the Max Hoffman Memorial
Fund.

It has .,been long established ::;tn
an:imal exper:iments and olinical.observa-;
tions that the administration ord~aprj.va

tion·o.f certain hormones has ·modi:(i~,d the
growth of breast cancer in .. the direc.tion
of either temporary regression or accel
eration of the disease.D.isorepanci-e.s
have arisen because of thelac~of"cor.-.

relat:l:on between some animalexp~riments

and human observations. The. 'demonstra- '
tionthat estrogenic hormone6st~ulate

the development of mammary breast cancer
in mice discouraged the use of these
same hormones in selected human patients
with advanced oancer; whereas, actually
estrogenic hormones do produce favorable

.regressions in breast oancer in the post
menopausal·woman. To cons ider the
established'; ho:rmonal factors in the growth

;;
t
I
t

r,
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It has been suggested th~t the apparent
acceleration of breast cancer dUring
pregnancy is due to increased,vlilscu1arity
of the breast and hence ease of metastases,
the presence of all increased amount of
estrogenic hormone or other. stimulating
hormones, -or unknown factors. The hor
monal tmbalance that occurs during this
stage of a woman IS life 1s such that
women with previous breast cancers are
urged not to become pregnant.

Androgenio hormones have been Widely
employed ip the treatment of advanced
breast canoerj however, with their use,
anlncidep'Ce- of hyperca10emia in lafo of
patients with osseous metastases has been
observed.' '!bis I'induced hypercalcemic
syndrome ",has been postulated. ·to be due
to ·8Itl·a<.:af'ler~tionof tumor growth, re
sulting in ,more; rapid destruction of
oones· thus flooding of tp,e .b100d. .stream
with ca1cium.~ It has not been estab
lished that ,this aooeleration is due to
a direoteffect of the androgenio honnone
on the tumor i tse1f.More recently,
steroid excretion patterns have been ob
served in patients with brast cancer re
ceiving hormonal therapy. ,5 Estrone,
estriol and estrodial have all been de
monstrated to be excreted in significant
ly increased amounts during the admin
istration of testosterone•. It is now
apparent that the androgenic hormone is
converted, in part, to estrogen. This'
estrogenic hormone may be the factor that
accounts for the sttmulation and acceler
ation of tumor growth during the admin
istration of androgenic hormone.

The demonstration that certain breast
cancers in women are dependent upon
estrogenic hormone for growth provides a
physiologic basis for treatment of ad
vaDced cancer. Castration (radiation or
surgical oophorec,tomy) removes a major :
source of estrogen. Re.missions are reg
ularly obtained. in up to 5~ of the women
so treated. The removal of the estrogenic
factor of the ovaries and/or the :removal
of other unknown ovarian factors eradi
cates the sttmulus to tumor growth, but
eventually in those patients who respond,
a re lapse occurs. In the cas trated
woman it has been observed that the pitu
i tary and adrenal glands hypertrophy.

This hypertrophy appears to play an
tmportant role in the exacerbation of
the disease.

The adrenal glands are a source of
estrogenic and androgenic hormones and
with the hypertrophy that appears fol
lowing castration it might be that an
increased production of these hormones
occurs. Furthemore, other adrenal
factors may eXist' that have stimulating
or growth maintaining effect on tumor
growth. The control of the adrenal
gland is maintained largely by the pitu
itary adrenocorticotrophic hormone.

The pituitary gland (hypophys iSi) has
an apparent increasing important role
in the understanding of the growth
mechanisms of breast cancer. The gonad
otropic hormones direot1y control
ovarian function and the production of
ovarian hormones. Similarly, AC'lH pro
vides a stimulus to the adrenal cortex
in an attempt to produce more steroid
hormones. Perhaps most important is
production of somatotropic hormone
(growth hormone) by the anterior lobe
of the pituitary gland.

Animal experiments demonstrated that
hypophysectomy in rats definitely re
tarded the growth of tl.m1ors from the
day of the extirpation of the hypo
physis. 6 Growth hormone has been ad
ministered to animals in an attempt to
evaluate its effect on normal and ab
nonnal growth. Neoplasms, of organs
other than the pituitary gland occurred
muoh more frequently in rats injected
with growth hormone than in the controls.
6,7,8 In hypophysectomized rats in
jec.ted wi th growth hormone, there was
an almost complete absence of neoplasms.
'!his is in contrast to the occurrence
of many different neoplaeme. iJ;l the, in';'
tact rat which were similarly treated.
It would appear that th~ presence of the
pituitary gland and hence its secretions
are necessary in the production of the
neoplasms resu1tinS fram the administra
tion of growth hormone. The long con
tinued administration of growth hormone
has been shown to produce morphologic
alterations in the various component
cells of the anterior pituitary. Hence,

...

\.
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,

large amounts of growth hormone and the
altered phys iology of the. anterior pitu
itary are two important factors in the
occurrence of neoplasms. 10

Administration of growth hormone to
humans with advanced breast cancer has
demonstrated acceleration of the disease
process. When administered to one pa
tient following hypophysectomy an in
creased urinary calcium excretion 00
curred. ll,12 The adminis tration of growth
hormone to two patients with advanced
prostatic cancer resulted in an increased
urinary calcium excretion, increased
serum acid phos~~atase and marked in
crease in pain. J

B. Postmenopausal women: The factors
controlling the maintenance of tumor
growth in the postmenopausal patient are
not as clearly defined. It appears tha.t
the stroma about the tumor .is important in
the rate of tumor growth and u;.sponse .of
the tumor to hormone therapy.l It has
also been postulated that in the post
menopausal period the production of growth
hormone by the pituitary gland is in
creased•.

Hormonal Therapy of Breast Cancer

There is indisputable evidence that
either the administration or deprivation
of steroid hormones profoundly alters ad
vanced carcinoma of the breast. Their
use as therapeutic agents is limited to
those cases in which other accepted mea
sures have failed or are not applicable
because of the extent of the spread of
the tumor. More recently it has been
demonstrated that hormonal therapy may
be employed in certain inoperable cancers
of the breast and thus make them amenable
to surgical removal. 15 The modes of
action of alterations of the hormonal
status are subtle as indicated by the
considerable variability in the responses
of apparently identical lesions among
comparable patients to a single form of
therapy. Of further importance is· the
fact that in different individuals sever
al hormonal agents are capable of pro
ducing essentially amilar effects, though
not to the same degree, on the various·
manifestations of breast oancer. Obser-

vations suggest that the metabolic path
ways and capacities of the hormones' at
any given time may be governed. by the
current physiolog'1c status of the pa
tient. It is generally agreed that the
relatively slower growing tumors respond
best to hormonal alteration therapy.
Cases of primary carcinoma of histologi
cally high malignlmCy are evidently
poor candidates for hormone therapy.
Excellent regress ions, however" have
been obtained in several of the mos t
malignant recurrent tumors, indicating
that other factors played an important
roleJ inihe therapeutic response. 14 An
attempt is made here tose t forth the
known methods of hormonal therapy of
advanced breast cancer•. By famHiarity
with these methods the rationale for
total hypophysectomy in breast cancer
can be more clearly understood•. Again,
the separation of the patient into two
groups, premenopausal and postmenopausal,
is made.

A. Premenopausal state:

1. Castration: The demonstra
tion that estrogens are necessary for
the maintenance of the growth ra.te of
breast cancer provides a physiologic
basis for treatment. Castration has be
come an accepted addendum to tne treat
ment of cancer of the breast in advanced
stages in the permenopausal woman. Mos t
reports indicate that apprOXimately 3010
of patients obtain palliative benefit
from castration although some workers
claim improvement in as many as 56% of
cases. There is general agreement that
prophylactic castration. does not in
crease the curability rate of those
patients in whom radical mastectomy is
performed for a cancer apparently con
fined solely to the breast or regional
lymph nodes. It would appear that thera
peutic castration should be reserved as
another weapon to be employed at the
time when metastases appear. Either
surgical oophorectomy or radiation of
the ovaries has been, employed as the
method of castration. Oophorectomy is
preferable if a rapid c+inical effect is
desirable because of severe symptoms due
to the metastatic disease. Improvement
follOWing oastration will usually occur
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within two months.:O·nce :improvement
occurs, no additional ho~onal therapy
need be employed. In those patients
showing no change .after 3 to 6 months,
further therapy to be cons iderad would be
the same as employed in pos'tmenopausal
type patients.

2, Androgens: The administration
of adequate amounts of androgenic hormone
to the premenopausal women leads to
effects s 1mi lar to those seen after cas
tration. Testosterone propionate, 300
mg. weekly in 3 divided doses, is the
most commonly employed preparation. ·It..
appears to be most efficacious In::p8.tients
with osseous metastases. Soft'1i-isBuer'
lesions may undergo regression though"
the incidence of regression is less than
that noted in patients with only Osseous
lesions. The mean survival of patleEts
responding to testosterone propionate. is
twice that of patients not responding,to
such treatment,16 Androgenic hormones
have been employed in conjunction with
ovarian radiation to hasten suppres.sion
of ovarian function in patients too ill
for surgical oophorectomy. Androgenic
hormones are not as effective as surgical
or radiation castration in the same age
group.

3. Bilateral total adrenalectomy:
Bilateral adrenalectomy will induce sig
nificant objective remissions in patients
with advanced' breast cancer,l,l? but it
appears that less than 4O',b of women with
breast cancer will respond favorably to
adrenalectomy. There is a close correla
tion between the response to castration
and the subsequent response to adrenal
ectomy. The data further indicates that
failure to respond to castration means
there will be failure to respond to
adrenalectomy. 1 The praotice of com
bined. bilateral oophorectomy and bilat
eral adrenalectomy should be condemned.
To date there is no evidence that im-'
provement so attained is any more than
would be expected with' castration alone.
It would appear more appropriate that
total adrenalectomy'be reserved for
those patients who preViously have demon
strated a regressive response following
castration.

4. Cortisone:' Massive doses of
cortisone administered orally have been
employed in.· advanced breast c'ancer in
an attempt to suppress the pituitary
gland and produce s.econdary atrophy of
the adrenal COl'tex. Objective regres
sions similar to those noted with other
forms of hormone therapy have been ob
served. To date it would. appear that
cortisone in doses of 300 mg. a day
should be employed in patients previous
lycastrated, but uncontrolled and who
are poor operative risks for bilateral

;::sd.renalectomy or hypophysectomy, or who
refuse these radical surgical procedures.
Maintenance of control of tumor growth
and an unusual sense of well being has
continued up to one year in such pa
·tients. In others, .cortisone has been
of excellent palliative value because of
the euphoric effect and the reduction
of inflammatory pvocesses, Doses of
50 to 100 mg. a day have not been com
pletely. evaluated, but should. be in
view of the fact that the adrenalec
tomized or hypophysectomized patient
receives supportive therapy in this
amount•. Some subjective improvements in
such patients could be the result of
the steroid supplementary therapy.

5. Estrogenic ho~ones: Estro
genic therapy in women castrated pre
menopausally several years earlier may
.produce regressions of breast cancer
s:imilar to that seen in older women who
have had a spontaneous menopause. Fur
thermore, in young women who had no re
sponse to· castration, improvement may
occur when estrogenic therapy is em
ployed. However, the degree of this
response is usually less marked than
with other forms of therapy. Regres
sion of breast cancer has occurred in
premenopausal women in the presence of
active ovarian function when 1000 mg. of
stilbesterol was administered daily.2,15
These findings suggest that inhibition
of pituitary growth ho~one or gonado
tropic factors play a role in breast
cancer.

6.' Pituitary suppression:
Attempts to produce pituitary suppres
sion by radiation of the pituitary

\

,
•
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gland have been attempted. The admin-
. istration of as much as 10, 000 1" tissue
dose to the pituitary gland in women with
metastatic breast cancel" resulted in no
clinical 01" laboratory evidence of hypo
pituitary function, nor was the growth of
the neoplasm effected. 18

B. Postmenopausal patients:

1. Estrogens: Estrogenic hormones
(stilbesterol 15 mg. daily) are indicated
primarily for advanced breast cancel" in
postmenopausal women regardless of the
chronological age of the individual. The
best results, however, are generally at
tained in elderly women. In postmeno
pausal women, estrogens are significantly
superior to androgens in their objective
favorable effect on the soft tissue man i
festations of breast cancer and essenti
ally equal in osseous metastases.

2. Androgens: Androgens yie Id a
high incidence of symptomatic relief with
a considerably disproportionate and rela
tive low remission rate of the physical
characteristics of the cancer. The in
creased urinary excretion of estrogens
during the administration of androgenic
hormones may explain the favorable
effects occasionally noted in soft tissue
breast lesions in the postmenopausal woman.

, 3. Cortisone: Adrenal steroid
hormone therapy has been employed in the
postmenopausal woman largely as a pallia
tive measure to improve the appetite and
attain an increased feeling of well be
ing. There appears to be little objective
regression of the tumors during administ
ration of this compound.

4. Bilateral adrenalectomy and
hypophyseotomy have not been carried out
in a large number of postmenopausal women.
The operative risk would appear to be too
great in this age for the limited improve
ment to be gained.

The Rationale of Surgical Hypophysectomy

It would appear that the pi tui tary
gland is a source of hormonal factors
involved in the acceleration or malnt~

enance of tumor growth in breast cancer.
It has been demonstrated that growth
hormone has a direct effect on promoting

the tumor growth. ACm st :lmulates the
adrenal glands to produce hormonal com
pounds stimulating to tumor growth, and
the pi tui tary gland may contain other
faotors as yet unknown,whioh in them
selves maintain tumor growth. It has
been postulated that the ameliorative
effeots of the- administration of sex
hormones in patients with advanced cancer
of the breast may be due to the faot that
in massive doses these hormones depress
pituitary funotion and produoe a "chemi
cal hypophysectomy. "19 To substantiate
this the inoidence of peripheral malig
nanoy in Simmond'sdisease has been
recorded. 20 Cancer of the breast or
ovary have not been observed in associa
tion with Simmond's disease while cancel"
of the cerviX, thyroid, and other organs
has been noted. 'This is a further basis
for the poss ible ad.vantage of surgical
total hypophysectomy as a therapeutic
measure for advanced cancel" of the breast.

In a woman with metastatis. breast
cancer previously castrated, total hypo
physectomy '\-,ould appear to be· preferable
over bilateral adrenalectomy. Hypo
physectomy would attain the sam(il end
result as adrenalectomy in addf~ion to
removal of such factors as growth hor
mone; total hypophysectomy would appear
to be more easily tolerated With less
postoperative diScomfort than bilateral
adrenalectomy; total hypophysectomy
would produce secondary atrophy of ac
cessory adrenal glands which may not be
removed in the adrenalectomy procedu:r'e.
Acoessory adrenocortical nodules have,
been described since 1740. Since then,
portions of the adrenocortical tissue
have been related to the liver, pancreas,
mesentery, and genital tract. 32% of
100 consecutive autopsies revealed acces
sory adrenal tissue. One-half of the
patients had both adrenal medulla and
cortical tissue, the remaining half had
cortical tissue only.2l

Some phys icians might quesUon whether
the results to be attained Justify the
radical procedure of hypophysectomy.
It is the opinion of this investigator
that the procedure will oontribute to
our information regarding the mechanisms
of growth of breast cancer and



TABLE I. Surgical Hypophysectomy (litera.ture )

Case #

1

Investigator

Lisser (23,24)

Disease

Cushing's

Year o.f
Operation

1933

Duration of Life
Post-operative

6.5 years

Result

Temporary regression 1 year

2

3

4-5

6

Elden (25,26,27,28) Epilepsy

Chabanier (29) Diabetes Mellitus

Luft, Olivecrona Cushing's
(30,31)

" .,

1935

1934

1951

"

6. years

0.5 year

0,2,3 days

Alive 2 years

o

Died of 'P>c., less insulin

o

Improved, pregnant

7

8-10

II

"

Diabetes Mellitus

"

"

"

Alive 2 years

0,2,30 days

Improved, less insulin

o t{l
w

11-12 " Malignant Hypertension 1952 2,5 months Slight improvement

13-17

18

19

20

21-23

24-28

29

30

II

"

"

"

"

"

"

Perrault (32,33,34)

"

Cancer Prostate

Hypernephroma

Chorionepithelioma

Cancer Breas t

"
II

II

II

"

"
II

"

"

II

1952

o

4 months

3 months

5 months

3,5,8 months

Alive 8 months

Died' of acute cerebral edema

Improved

o

Improved~ Died of aneurysm.

o

(Recent operations)

Improved

Improved

'"
to, , , ",.. ""","' '.... ""- .~-I'!' ,lfII'!

(
,f r.o· .., ,I":
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31 - - - - (35) Malignant Hypertens ion 1952 0 0

32 Schutte (36) . Cancer. :Breas t 1952 Alive 13 months Improved

33 Knowlton (37) Adrenal Carc inoma 1951 7 weeks 0
-

34 Sh imkin (38) Malignant Melanoma 1951 9 weeks 0

35-36 Scott (39) Cancer Pros tate 1951 1,9 months 0

37-38 " Cancer Pros tate 1951-2 5,12 months Improved, Died CVA;
p. infarct

39-46 Kennedy (13) Cancer Breast 1952-3 (present report)

47-49 Pearson (11,40) Cancer Breast Alive Improved

50-57 " " 0-
'-'1

58-65 " " (Bacent operations)
w

Alive ~

66-67 Kinsell (41) Diabetes Mellitus 1953-4 3,4 months 0

68-69 " II " Alive 3,5 months Improved

70-73 Kennedy, e tal. Cancer of Breast 1954-5 Alive 4,8,14 months Improved

12 months Improved

2,4,22,25,41 days,
4,9 months 0

Alive 2 months (Bacent operation)
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concomitantly contribute to the investi
gation of the metabolic aspects of the
pitUitary gland. Furthermore, it is
possible that in the future linear ac
celeration radiation units might be suf
ficiently developed for human use to
offer a possible means for eradication
of the pituitary gland by radiation
therapy. Familiarity with the secondary
changes of pituitary removal can be at
tained in the meantime by surgical
methods. Research on human beings, of
course, involves unique hazaTds and re
sponsibilities. For those interested
in the problem of human research, I
would recommend an excellent discussion
of the problem by Shimkin, etal. 22

Total Hypophysectomy

(Review of the Literature)

operated on to evaluate, and 1 patient
49 years old was alive 8 months post
operatively and demonstrated striking
regression of skin metastases 9n the 4
anterior chest wall. Perrault32 ,33,3
reported 1 case in which p~smonary meta
stases regresse~. Schutte reported a
52 year old woman who was alive 13 months
after hypophysectomy with marked relief
of p~ln4end rehabilitation. Pearson and
West ' reported that 11 of 19 pa
tients had lived sufficiently long fol
lowing the hypophysectomy for evaluation.
Three of these 11 patients demonstrated
objective regressions in the tumor.
Kennedy13 reported 8 patients with car
cinoma of the breast. These are discus
sed in the present report.

Selection of Patients with Advanced Breast
Cancer for Total Surgical Hypophysectomy

...

..

As yet'there is no evidence that the
pathologic type of the tumor is directly
correlated with tumor response. Since
regressions under other forms of hormone
therapy have occurred in the most malig
nant appearing lesions it is apparent
that this criteria alone is not satis
factory. A similar experience has
been recorded in patients undergoing

38 cases of advanced carcinoma of
the breast with surgical hypophysectomy
have been reported in the literature. An
additional 21 ha4e been carried out by
one investigator 2, but are as yet not
reported. All investigators have demon
strated regressive alterations in the
tumor. Luft and 01ivecrona30,31 re
ported 9 cases. Three died without im
provement at 3, 5 and 8 months postoper
atively, 5 patients were too recently

Total hypophysectomy has long been Earlier observations on the response
considered in the treatment of various of advanced breast cancer to hormonal
diseases. To date, there are 69 case alterations have provided a physiologic
reports available in the literature basis for selection of patients for hypo-
which have been summarized (Table I). physectomy. At present it would appear
Many others have been performed, but as unjustified to carry out hypophysectom-
yet are unreported. The procedure has ies in premenopausal women with active
been carried out for Cush~n~'s gisease, ovarian function, since the regression
23,24,30,31 ePil~ysy25,2, 7,2 , diabetes rate would appear to be no greater than
mellitus29,30,31, , maligna7t hypertension, with castration alone. The patients
30 ,31,35, adrenal carcinoma3 , prost8tir selected for hypophysectomy have been
carcinoma13,30 ,3l ,39, hypernephroma3 ,j, those preViously castrated. The castra-
chorionep~thelioma30,31,and malignant tion in some instances was done before
melanoma j • Improvements have been noted the onset of known metastases and in
in Cushing's disease, diabetes mellitus, others was carried out for treatment of
malignant hypertensioD, prostatic carcino- metastatic lesions. In both instances
ma, chorionepithelioma, and carcinoma of one would expect to have an increased
the breast. Lisser, Elden, and Chabanier pituitary function. Postmenopausal
reported hypophysectomies in 1933 to women under the age of 60 who do not:
1935. It was not until the availability have evidence of activeovarian function
of ACTH or cortisone therapy that more by vaginal smear (cornification of the
numerous reports occur beginning in 1951. mucosa representing estrogenic effect)

also would appear to be suitable candi
dates for this procedure.
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adrenalectomy in that there is nO better
than a 75% correlation. Even moresigni
ficant was the lack of correlation, in
that well differentiated tumors failed
to respond to adrenalectomy and some
anaplastic tumors did'respond. l Clini
cally, however, the tnflemmatory type
tumor or the tumor With rapid progression
does not respond well to most forms of
honnone therapy arid would 'not be: expect
ed to respond to hypophyseotomy. OU1" '
experience supports this supposition.

Contraindications to hypOphysectomy
can be stated, based upon our present
experience. ObViously, patients who are
poor operative risks cannot be done. Pa
tients with massive pleural effus ion or
extensive pulmonary metastases and pa
tients with unexplained tachycardia
(frequently due to extens i ve diseas e)
are regarded as poor operative risks.
When the liver is invo lved wi th mass ive
metastases, it would appear that careful
consideration should be made before sub
jecting these patients to surgery. The

'tolerance of anesthesia 1s poor and from
previous experience with hormone therapy
the patient must have a minimum life
expectancy of 2 months' to allow objective
improvement to occur. In view of the
more slow regression rate following
hypophysectomy, patients with extensive
liver metastases should not have the
procedure. From a technical point pa
tients with extensive skull metastases
or meningeal metastases are poor candi
dates because of bleeding from the vas
cular tumor. Patients with mass ive
tumor involvement of the bone marrow
frequently have thrombocytopenia. In
this instance the procedure should not
be carried out because, of possible in
tracranial bleed ing •

The potentialities of therapy of
breast cancer by hor.monal alteration
are becoming increasingly obvious and
better defined. Still, one mustreit
erate that surgery and irradiation remain
the optimum methods available for more
permanent control of localized and ac
cessible manifestations of breast cancer.

Procedures for Evaluation of Tumor
Response and Degree of Completeness

of the Hypophysectomy

'rhe criteria for evaluating,' tumor
response are those established by the
Committee on Research of tlleCouncil on
Pharmacy and Chemistry of the American
Medical Association. Though'relief from
pain and increased well being are impor
tant, only obJe'ctiveresponses are re
garded as' a, result of,the hypophysectomy
procedure. ',. "

Metabolic observations in the Meta
bolic Research Ubit have been carried
out in 7 of the 12 patients operated
upon. The measurement of calcium and
phosphorus excretion, and serum calcium,
phosphorus'and alkaline phosphatase'have
been 'employed as a means of measuring the
rate of tumor growth or tumor regression.

Removal of the pituitary also affords
a valuable source of information regard
ing the metabolic and endocrine changes
occurring secondary to removal of the
gland. There 1s no established test '
w'hich records the complete removal of
the pituitary gland. Hence a measure
of the function of the end organs has
been made to evaluate the degree of de
creased control by the' pituimary.

1. Thyroid: The basal metabolism
rate and radioactive iodine tracer ,study
have been employed to evaluate thyroid
function.

2. Adrenal: The ACTH eosinophil
'tes\t, urinary 17 ketosteroids, glucose
tolerance test, blood pressure, and
serum electrolytes have been em~loyed

as measures of adrenal functions.

3. Ovaries: Since most of these
patients have no ovaries, no tes t for
ovarian function was carried out. '

4. Pituitary: Assay of follicle.
stimulating hormope and the glucose tol
erance tes t have been employed: as a mea
sure of the function of the pituitary
gland. A recording of the water balance
(posterior pituitary factor) has' been
frequently employed as a measure of
total pituitary removal. However, the
lack of sufficient !nves tigations in
humans totally hypophysectomized prevents
definite conolusions from being drawn
regarding the degree of completeness of
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removal of the pituitary gland.

freoperative Management

l~ ., ~liminary tests: In addition to
the~:ual preoperative evaluations of a
patient und:~rgoing surgery, specific fac
tors are necessary. A recording of ,the.,
s tatoo of the eyes and visual fields is
carried out. An x-ray of the skull is
obtained to establish the position of .the
pituitary fossa and the presence of skull
metastaS~s.Mu~tip1eblood pressure re
cordings',~'made several days preopera
tively to obtain a base line of the pa
tient's normal blood pressure. Bleeding
and clotting t:tme and platelet count
must be normal. Serum electrolytes and
BUN are obtained prior to the administra
tion of any steriod therapy and on the
morning of the operat,ion.

2. Anesthesia: Intratracheal anesthe..
sia employt'ng pentothal, curare and ni
trous oXid~ has been employed routinely.
No anes~etic complications have arisen.
It 'W.ould.:·appear that adequate management
of hormonal factors is sufficient to allow
ease of ,anesthesia in this procedure.

3• Hormone therapy: The present
method of preparation of the patient for
surgery is described. Cortisone is begun
2 days preoperatively in a dose of 100
mg. every 12 hours intramuscularly. Cor
t iso~e has been used entir:ely; not ACTH.
The la,tter is dependent upoq 1:ihf3. ,presence
of a nonnal a.drenal function.which may
not be presept because of metastases in
the adrenal glands. Desoxycorticosterone
acetate, 5 mg. intramusoularly, is begun
1 day prior to the operation. The morning
of surgery the patient receives 100 mg.
of cortisone intramuscularl1 as previously
scheduled, 5 mg. of DOCA intramuscularly
and lOa mg. of cort1son~orally.

HypoPhysectomy Operative Teohnique

The incision is the usual incision
made for transfrontal craniotomy: the so
called concealed incision above the hair
line with the scalp flap turned forward
and lateral. A bone, flap is then re
fle9ted laterally, pedio:!red on the tem
poral. muscle. This bone flap extends to

the midline and forward to just above
the frontal sinus. In a~l oases the
operation has ~en done on the right
side.

The exposed dura is opened by reflect
ing a flap medially. '111'1s dural, flap is
3),/2 t.o 4 centimetere wide and extends
from the anter,ior edge of the bone flap
back aJmost to the ooronal suture. A
block of the anterior medial portion of
the, frontal lobe is then removed extend
ing direotly down through the lobe from
the edges of the seotioned dura and ex
tending forward to the frontal pole.
The posterior edge of this exoision
comes direotly down on the optic chiasm
With the anterior communicating arteries
overlying it. Thus, wide exposure of
the pituitary fossa ,is attained without
any retraction of the remaining portion
of the frontal lobe. Other investigators
have employed a procedure re tracting the
intact frontal lobe which results in
trauma of the lobe and may produoe post
operative brain edema. This complication
has necessitated decompression procedures.
Resection of the frontal lobe el:tminates
the oomplication of'edema ~nd increased
cranial pressure.

To obtain better exposure of the
anterior, part of the sella turcica, the
tuberculum sellae and medial part of the
medial clinoid processes are removed.
This is accomplished by perforating the
tuberculum sellae With, a. ,small chisel
and then rongeuring away the, bone.

With a root retractor the optic
oh iasm is gently elevated to expose, '\!he
pituitary stalk;pass~ng backw~rds and
upwards beh ind the oh iasm. The stalk
is picked up with a'hook and held forward
while a silver olip is put on it above
the hook and then the s talk ,is out.

;'Jhe diaphragma sellae has an open'ing
of 'variable size through which the stalk
passes. '!his open ing is enlarged by
making with a knife two or more radial
cuts in tb.e diaPhragm frOJD the openi~
for the stalk toward the periphery of the
se lla. The upper surface of the pi tui
tary is thus widely exposed, and an
attempt is then made, to separate it
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around its periphery' and shell it out of
the fossa. Sometimes it is possible to
she'll out most of the pituitary in one
smooth walled piece, but invariably some
fragments remain attached to the walls,
especially in the anterior part of the
fossa. These are then curetted out.
Most of the wall is then easily inspect
ed and seen to be free to gross remnants
of pituitary. The undersurface of the
margins of the diaphragma sella cannot
be seen, and one must depend upon the
curette to get all fragmen'ts from this
site. In some of the patients the empty
fossa was swabbed with a cotton pledget
soaked with Zenker's solution.

There has been no difficulty with
hemorrhage in any case of hypophysectomy
for breast carcinoma. Hemorrhage has
been so moderate that good visualization
has been possible throughout the proced
ure of the removal of the gland and a
dry cavity could be well inspected after
removal of the pitUitary. Estimated
blood loss as a rule has not ex.ceeded
500 'ec.

Of particular importance in the Bur
gical technique is the relationship of
the optic chiasm and the pituitary bod~.

Four arrangements have been described: 3

A. Chiasm in the optic groove of
the sphenoid with the hypophysis and in
fundibulum posterior to the chiasm. 5%

B. Pituitary underlying the chiasm
both anteriorly and posteriorly, the
chiasm being markedly posterior to the
optic groove. 12%

C. Pituitary completely anterior and
inferior to the chiasm and protuding
laterally beyond the ch iasm. 7910

D. The entire mass of the pituitary
anterior to the chiasm with no lateral
protusion. 4%

Of the patients undergoing hypophys
ectomy in this series, special note was
made of the position of the optic chiasm
and pituitary body. In 4, the position
of the optic chiasm was that mos t com
monly noted: in 3 the optic chiasm was

far posterior to the pituitary body and
the optic nerves were unusually long; 'in
2 the optio chiasm was anterior with
only a few millimeters between the an
terior border of the chiasm and the
tuberculum sellae.

rrhe position of the optic chiasm far
anterior in the optic groove makes it
necessary to cons ider resection of one
optic nerve in order to retract the
chiasm and gain access to the pituitary
fossa. In one patient with carcinoma of
the prostate not reported in this series,
the chiasm 'was so far prefixed as to
necessitate section of the right optic
nerv~ •

Postoperative Management'

A. Immediate: Cortisone, 200 mg.
every day intramuscularly, is administer
ed until the patient can take oral,cor
tisone. The dose is gradually reduced
to a daily maintenance level of 50 to 75
mg. DOCA, 2 mg. intramuscularly, is
given daily until the patient is able to
take oral linguets. Parenteral fluid
administration is limited to no more than
2500 ce. daily in an attempt to avoid
overloading with water and possibly con
tributing to cerebral edema. If a de
crease in blood pressure is encountered,
intravenous hydrocortisone has been em
ployed. However,' in most instances the
hypotension is on a cardiovascularbasisj
levophed has been employed in thea e in
stances. Most patients have a:post
operative fever for 2 or 3 days. Pro
phylactic antibiotio the rapy has con
sisted of streptomycin and penicillin in
all instances.

B. Late: Most patients are able to
take fluid the first postoperative day
and begin eating the second or third day.
Every effort should be made to place
medication on an oral basis. Within one
week postoperatively thyroid extract, 60
mg. daily, is begun and later increased
to 120 mg. daily. No pitressin 1s ad
ministered until the end of at least the
second week. Though the patients have
an immediate polyuria and polydypsia it
would appear preferable to await the
permanent establishment of polyuria
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before instituting pitressin therapy.
Supplementary NaCl is necessary in some
cases.

Complications of Surge~y

It is to be expected that with major
surgery of this sort certain complica
tions arise. Excluding those factors
that oocur in any patient who is a poor
operative risk, some faotors are pertin
ent to this prooedure.

1. Eye: In 2 patients gross visual
disturbanoe has oocurred. In one this
was ~ediate postoperatively and oon
sisted. of a permanent loss of peripheral
vis ion of the right eye and pain in the
orbit. A second patient who developed
meningitis 6 days postoperatively con
comitantly had loss of yision in the

. right eye•. This persisted for 2 months,
at the end of which time some light per
ception has appeared.

2. Headaohe: Headaohe ooours pos t
operatively in almost all patients but
the intensity varies oonsiderably. The
aching persists for a few days.

3. RJ,i:porrhea: Two patients have
developed postoperative drainage of
spinal fluid from the nose; the result
of perforation of th~ sphenoid sinus
muoous membrane when the bone of the
tuberoulum sellae was removed. One of
these patients later 4eveloped meningitis.
The rhinorrhea disappeared following re
covery of the meningitis. A seoond pa
tient had rhinorrhea for approximately
one week whioh subsided spontaneously
without complication. There has been no
persistent rhinorrhea in any patient.

4. Infection: Three patients have
developed postoperative meningitis. The
first patient had uremia and oonfusion;
meningitis was not recognized. On autop
sy examination there waS an E. coli
meningi tis with looalized abscess at
the base of the brain. A proteus species
meningitis developed in a patient with
rhinorrhea. Fortunately this was sen
sitive to ohloromycetin. An initial
course of therapy was oarried put but a
relapse ocourred and a second oourse of

antibiotic therapy resulted in cure of
the meningitis. The third patient de
veloped a paracolon meningitis 6 days
postoperatively but recovered following
chloramycetin, achromyc in and sulfadia
zine therapy.

5. Personality changes: In the week
following hypophysectomy seven patients
demor:strated a definite euphoria. '!his
may be secondary to the large dose of
cortisone administered or due direotly
to the operative pro.cedures. In all
cases it was temporary. In 3 of these
patients a temporary personality change
ocourred resembling that of patients
having had lobotomy prooedures. They
were belligerent, confused and euphorio.
In no patient has there been a permanent
personality alteration.

6. Polyuria and polydypsia: Tempor
ary polyuria and polydypsia has ocourred
in 8 of 12 patients in the :immediate
postoperative period. In 5 patients who
survived more than a period of 1 month a
permanent polyuria and polydypsia has
ocourred. This ooourred in spite of the
faot that in 2 of these patients no
pituitary cells were present in the pit
uitary fossa on autopsy examination.
Interpretation of the water balance will
be made later.

Tumor Response

Evaluation of the tumor response is
divided into two factors - subjective
respo:1se and objective response (Table
II). No evaluation of the tumor response
is made in 2 patients who died ,less than
4 days postoperatively. In one patient
there were no initial complaints and
hence SUbjectively she had no improve~

mente One patient on massive cortisone
therapy had marked feeling of well being
before as well as after surgery. A mi1a
subjective response was noted in 2 pa
tients, moderate response in 2 patients
and a marked subjective res~nse in 3
patients. In the latter this consisted
of pain relief, increased feelinG of
well being, inoreased appetite, weight
gain and rehabilitation.

Objeotive response oan be evaluated
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TABtEII Surgical H~pophysectomy in Breast Cancer
I"J ~i. .... ~ ".,

, 0-

• i," 1·
,) ,\.'

Case # ! ' 'Ag'e Duration P. O. Response
J ~. I' *dea:d Subjective Objective'

1 50 ' '22 d. * + 0
J :,

"2 56 4'd. *
",

3 43 9 MO.* ++ 0 . f.'

" ,

4- 49 41 d. *
r,r·

0+
.\

5 45 12 MO.* '~:'~
, • oJ'

lung. '++++ ++++ bone,
skin, liver

6 43 25 d. * ++ (+ ) ulcer' ,
'. ':

'7 49 14 MO. ++++ ++++ bone' 1," :'.

8
~. 52 8 MO. ++++ ++++ botle, lung- skin, liver

9 55 4 MO.* 0 0

10 46 4 MO. +++ skin- -
11 44 2 MO. ~-
12 57 2 d. *

in 9 patients. One patient was only
recently operated on. In 4 patients
liVing 22 days, 41 days, 4 months and
9 months no objective response occurred.
One patient demonstrated epithelization
of an ulcer of the anterior ches t wall
but died on the 25th day. Four patients
demonstrated striking regressions in the
disease process.

These regressions have consisted of
recalcification of osteolytic metastases,
deorease in size of pulmonary lesions,
disappearanoe of skin lesions and de
crease in size of the liver and reduotion
of an elevated alkaline phosphatase due
to liver disease.

Duration of Response

The duration o'f response cannot be
fully evaluated at the present time.
In 2 patients, however, marked improve-

ment was maintained for 6 and 7 months
before evidence of reactivation of the
disease process occurred. One patient,
14 months postoperative, still maintains
all evidence of improvement. The 4th
patient 4 months postoperative has re
tained the improved state. The patients
alive at present have survived 2, 4, 8
and 14 months since the operation.

Metabolic Investigations

Metabolic investigations were carried
out in 7 patients undergoing hypophysec
tomy. In 4 of these sufficient studies
were obtained to demonstrate the physio
logical alterations that occur postoper
atively in evaluating the respol'lse of
the tumor and changes in the endocrine
glands.

1. Tumor response: It would appear
that the serum calcium, phosphorus and
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alkaline Phosphatase and the urinary
calcium and PhosPhorus excretion are
reliable indices of the measure of tumor
response following hypophysectomy, s1mi
lar to that acoompanying other foms of
honnone therapy in breas t cancer. Pa
tients who improved demonstrated a de
crease in the ini tially elevated serum
calcium and a decrease jn urinary cal-
c ium ~xcretion. Concomitantly there was
an elevation of serum alkal:ine Phosphat
ase during the period of osseous repair,
Later studies revealed that reactivation
of the disease process was associated
with an increased urinary calcium excre
tion and an increase in the serum calcium
and phos phorue ,

2. Thyroid: In 2 patients (cases 3
and 5) the B tatUB 0 f the thyra id was
followed postoperatively before the ad
ministration of thyroid hormone (Table
III and IV). Both patiepts demonstrated
a striking decrease in the basal metab
olism rate to values of -40 and -55.

The radioactive iodine tracer test de
creased to hypothyroid levels. In ·Case
3, on instituting thyroid therapy after 11
121 days, the BMR re turned to a norinal
value. It is apparent that the thyroid
function in both these patients decreased
from nonnal to an athyroid state due to
the removal of thyroid stimulating hor-
mones. In the remaining patients thyroid
therapy was begun ~ediately postopera
tively in order to avoid the clinical
sJ1D1ptoms 0 f hypo thyro id ism.

3. PitUitary: There is no direct
assay of pituitary function which is
sensitive enough to demonstrate total
pituitary removal. Follicle stimulating
hormone assays were carried out as a
crude measure of pituitary function. It
would be expected that most of these
patients Who were recently postmenopausal
or castrated, the level of follicle
stimulating hormone would be increased,
However, the administration of apdragenic
honnones prior to hypophysectomy inhibited

~LE III -- Case 3. Z. S. ASe 43 Breast Cancer

Thyroid Status + Hypophysectomy

Days BMR I 13l Uptake

Pre -9%35%

operation - - - - - - - - - - - - - - -

21 -35 21

42 -19

77 -25 11

117 -40 8

121 Thyra id therapy begun

131· -20

142 -20

159 -3



TABLE V -- Case ,-
B. S. Age 43 Breast Cancero.

Period Cortisone 17 - KS FSH.
(3 day) (mg/day) (mg/d. ,) (m. u. )

3 5.1 <.6

4 100 bm. 7.0 <:8

5 ------ 250 i.m. - - - - - - - Hypophysectomy - - - - -
6 130 i.m. 8.9

7 100 10m. 11.7 ~8

8 80 oral 13.4

9 50 oral 6.2

10 " 5.9

11 " 6.7

12 " 6.2 <8
,)

13 Died "

Thyroid Status + Hypophysectomy

59%

I 13l Uptake

16%

19%

the urine postoperatively (Table VI).
This disappearance presumably is due to
the removal of the pi tui tary gland but
the administration of supplementary cor
tisone therapy might in itself have same
inhiliting effect.

-32

-9

-32

-55

BMR

- 542 -

L. K. Age 45 Breast Cancer

-9

TABIE IV - - Case 5.

Days

29

47

69

,Operation - - - - - - -

the production of follicle stimulating
hormone and such patients demonstrated
no assayable FSH in the urine (Table V).
In those patients with nonnal or e,levated
FSH assays prior to hypophysectomy there
was a disappearance of assayable FSH in
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TABLE VI - - Case 4 G. M. Age 49 Breast Cancer

Period
(3 day)

4

5

6

Cortisone
(mg./day )

100 10m.

125 i.m.

17 - KS
(mg./day)

2.9

FSH.
(m. u. )

64

.24

7 - - - - - - 200 i.m.

8 50 10m.

9 50 oral

10 II

11 11

12 11

13 II

14 II

15 II

16 II

4. Adrenals: The status of the
adrenal gland in patients with advanced
breast cancer might be expected to be in
a hypofunctioning state because of the
debilitated condition of the patient. It
has been demonstrated that the ACTa
eosinophil test is not a reliable index
of adrenal function. The failure of
this test was demonstrated in an unfor
tunate manner in the first total hypo
physectomy we performed which was done
in a patient wi th cancer of the prostate.
This patient demonstrated a decrease of
50% of the eosinophils following intra
venous ACTa, but at autopsy the adrenal
glands were totally replaced by tumor
tissue.

The urinary l7-ketosteroid assay was
employed as a measure of adrenal func
tion. Preoperatively all the patients
showed low normal or low values. Immed
iately following the operation there

Hypophysectomy _.-

6.2

4.7

3.7

5.0

2.5

1.2 .(.8

1.2 <:.8

usually was a slight inorease in 17
ketosteroids because of the large dose
of administered cortisone. Subsequently
the l7-KS decreased: to normal or low
values, d-ependent in part upon the dose
of cortisone employed as maintenance
therapy (Tables V and VI). In one pa
tient with a total bilateral adrenalect
omy the preoperative l7-KSwas 4.5 mg.
per 24 hours while receiving 50 mg. of
cortisone. Postoperatively on mainten
ance therapy of 37 1/2 mg. per day of
cortisone, the l7-KS ranged from 2.5 to
5.5 mg. per day. The l7-ketosteroids
present would appear to be largely due
to the cortisone administered. Since
these patients are maintained on supple~

mentary cortisone therapy, evaluatioD of
the postoperative adrenal state has been
difficult. It is obvious that by omit
ting cortisone the blood pressure falls.
The serum electrolytes are not signifi
cant, because a disturbance might reflect

..,
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changes in water balance due to diabetes
ins ipidus.

5. Polyuria: 'Ihe absence of the
posterior pituitary hormone, pitressin,
results in polyuria and secondary poly
dypsia. It has frequently been stated
that the presence of anterior pituitary
lobe cells are necessary for this phenom
ena. All patients but one surviving one
month have demonstrated permanent poly
uria and polydypsia of varying intensity.
In view of the fact that in two such pa
tients an autopsy revealed no detectable
anterior pituitary cells, we questioned
the accuracy of the assumption that an
terior pituitary cells are necessary for
the presence of polyuria. It would
appe~r that the picture of diabetes in
sipidus cannot be used as a criteria for
total hypophysectomy. Considerable al
terations of interest have occurred in
our patients with polyuria. Intensive
investigations are being carried out at
the present time to further evaluate the
problem of electrolyte and water balance
in the hypophysectomized human.

Pathological Data

Microscopic examination of the pitui
tary glands will be studied later through
the cooperation of the Department of
Anatomy. Two features of interest in
specimens removed at the time of the
operation were noted. In one, section
of the frontal lobe revealed tumor meta
stases in the brain tissue. 'Ihe pitui
tary of a second patient revealed the
presence of cancer metastases within the
pituitary tissue.

Autopsy examinations have been car
ried out in 4 of 8 patients who have
died. 'Ihe findings in 3 of these aut
opsies are of interest. Examination of
the pituitary fossa revealed no pituitary
cells in 2 patients and a rare anterior
pituitary cell in one patie nt. The
thyroid glands were small. The adrenal
glands were absent in one patient (ad
renalectomy), small in one patient and
replaced by tumor in the third patient.
All patients showed extensive metastatic
disease.

Discuss ion

Alterations of the hormonal status of
the individual may profoundly influence
the course of advanced breast cancer.
Such alterations probably occur spontan
eously and may account for the wide var
iations in the course of untreated
breast cancer. The modes of action of
hormonal therapy are subtle. Even though
the precise mechanisms cannot be defined,
observations suggest that tumor metabolic
pathways are governed by the current
physiological status of the host. In
advanced breast cancer it appears that
the maintenance and growth of the cancer
is dependent upon hormonal factors of
the ovaries, adrenal glands and pituitary
gland. No one of these factors alone is
the major one. Yet the relative imbal
ance of the hormonal status attained by
administration or deprivation of hormones
may be truly as important as the total
Withdrawal or total administration of
specific agents.

Total hypophysectomy has been attempt
ed in a.dvanced breast cancer becaUse 'of
the observations that estrogenic hormones
androgenic hormones, and growth hormone
are, under certain physiological condi
tions, a stimulus to the growth of
breas t cancer. The removal of the pit
uitary gland would thereby Withdraw the
stimulating factors and induce another
hormonal imbalance. Twelve patients
with advanced breast cancer have under
gone total hypophysectomy. Four of these
patients have demonstrated striking
clinical regressions. One of these pa
tients died one year after the hypo
physectomy, 3 are alive and well 4, 8
and 14 months postoperatively.

One of the difficult problems encoun
tered in the investigation of total hypo
Physectomy is the determination of the
completeness of the surgical procedure.
There is no sensitive test to measure
the degree of success of hypophysectomy.
However, in the patients investigated,
hypofunction of the thyroid and adrenal
glands have been demonstrated. Further
more, disappearance of follicle stimu
lating hor.mone and the absence of
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pituitary cells at autopsy in 2 of 3
examined patients suggests that the pro
cedure employed in this investigation
has been a total or at least near total
hypophysectomy. Furthennore, to attain
a desired tumor response it is quite
possible that the presence of a few pit
uitary cells would have little or no
importancej the relative decrease of
pituitary function attaining the altera
tion in hormonal status necessary to
produce the clinical regression.

Spontaneous remissions of breast
cancer have frequently been referred to,
but 11ttle investigation of such pa
tients has even been reported. It would
appear that the presence of metastatic
tumor in the ovaries, adrenal glands and
pituitary make possible the autogenous
des truction of these glands. The re la
ti ve decrease in function as a result of
invading tumor might .well explain the
occasionally reported spontaneous remis
sion.

Invar1ably,breast cancers shOWing
profound regression undergo reactivation
and at times appear to grow more rapidly
than initially. There possibly occurs
an adaptation of the more resistant
tumor cells in a milieu initially ren
dered unfavora.ble to the grOltth of -the
tumor. A second favorable reaction may
occur when the initial therapy is aban
doned or when other honnonal therapy is
instituted. The lesions thereby con
tinue to be vulnerable by again shifting
the phys iologic or metabolic status of
the host. Hypophysectomy is another means
of altering the metabolic status of a
patient with the chronic disease of
breast cancer. Absence of response as
in the case of initially unresponsive
tumors might imply developnent of com~

plete autonomy of the remaining cells.
Reactivation of tumors initially respond
ing to hypophysectomy might further be
explained by the hypothesis that acces
sory pituitary tissue is functioning.
Accessory anterior lobe tissue has been
described in the pharyngeal mucosa,

. sphenoid bope, and within the sella
turcica. 44 ,45 A pharyngeal pituitary
gland has been described in 51 of 54
autopsies. 46 In some cases of altered

structure or activity of the pituitary
gland it cannot be denied that the
pharyngeal pituitary gland may undergo
structural alterations and serve as an
endocrine organ.

Future potentialities of hypophysect
omy will be important in investigations
of cancer of the breast, prostatic cancer,
chorionepi the11oma, ma11gnan t hyperten
sion and diabetes mellitus. It is quite
poss ible that carcinomas of the ovary,
thyroid and ~renal cortex might also be
favorably effected by pituitary oblitera
tion.

Conclus ions

Clinical and metabolic observations
provide a physiological concept for the
medical treatment of advanced breast
cancer in women. Hypophysectomy in
selected patients offers another means
of producing an alteration of honnonal
balance with improvement in the disease.

Case Reports

Case 1. Age 50. A right radi-
cal mastectomy was done March, 1951. One
year later osseous metastases appeared.
The patient received x-ray castration,
radiation therapy, an unsuccessful bi
lateral cervical cordotomy and testoster
one therapy before admission to the
University Hospitals in March, 1953.
There wa.s a right supraclavicular node,
the 11ver was 4 fingers be low the cos tal
margin and extensive osteolytic meta
stases were present.

In an attempt to suppress pituitary
function; stilbesterol 1000 mg. daily
was administered for 48 days. There was
an increased sense of well being and less
pain. There was a decrease in serum
phosphorus and an1ncrease in serum cal
cium. The urinary calcium and phosphorus
decreased slightly. The BUN increased
and the serum alkaline phosphatase in
creased due to liver matastases. X-ray
revealed a progression of the disease
and the liver increased in size.

A total hypophysectomy was carried
out May 18, 1953. Postoperatively there
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was a decrease in pain and decrease in
serum calcium and phosphorus and urinary
calcium excretion. The patient died of
a baoterial meningitis 22 days post
operatively.

Case 2. Age 56. In 1948 a
right radical mastectomy and postopera
tive radiation therapy were carried out.
Four years later recurrence of.~he dis
ease in the skin and sternum occurred.
X-ray therapy was administered; later
estrogenic hormone therapy was not suc
cussful and further radiation therapy
was continued. In May 1953, the patient
was admitted to the University Hospitals
because of increasing dyspnea, bilateral
pleural effoo ion, and numerous skin
nodules on the anterior ches t wall.

A total hypophysectomy was performed
May 20, 1953. The patient died suddenly
on the 4th postoperative day in a manner
suggesting a pulmonary 'embolism or mas
sive atelectasis of the lung. No
autopsy was obtained.

Case J. . Age 43. At age 41 a
right radical mastectomy and bilateral
oophorectomy were done for an ulcerative
carcinoma of the breast present 2 years.
One" year later pulmonary metastases and
osteolytic lesions in the pelvis were
demonstrated. A bilateral adrenalectomy
was perfo:rmed December 29, 1952. The
back pain disappeared, the patient
gained weight, pulmonary lesions disap
peared and osseous metastases recalci
fied. Metabolic data throughout the
study period revealed further evidence
of regression of the disease. Improve
ment was maintained for 9 months, at
which time s,ymptomatic and metabolic
evidence demonstrated reactivation of
the disease process.

A surgical hypophysectomy was carried
out October 13, 1953, after a period of
metabolic study. There was relief of
pain and metabolic evidence of aecreased
rate of tumor growth. This consisted of
a decrease in serum calcium, decrease
in urinary calcium and an increase in
the serum a.lkaline phosphatase. The im-

provement was maintained 2 months; the
disease then progressed and the patient
died 9 months after the total hypo
physectomy.

Case 4. . Age 49. This woman
underwent a' spontaneous menopause at the
age of 45. In June, 1952 a righ t radi
cal mastectomy and postoperative radia
tion therapy were done•. One year ·later
the patient was admitted to the Univer
sity Hospitals because "of pain and mas
sive skin recurrence over the anterior
right chest wall. There were osteolytic
and pulmonary metastases.

Total hypophysectomy was carried out
December 5, 1953. The back pain de
creased. The right arm became increas
ingly swollen an'd the skin disease of
the chest progressed over the right
shoulder. The patient was discharged
from the hospital. At home the family
decided that cortisone 'therapy was un
necessary and it was omitted. The
patient died at home on the 41st post
operative day. Clinically, this patient
had an erythematous type of carcinoma
which would not ordinarily be expected
to respond favorably to any form of hor
mone the rapy•

Case 5. Age 45. One and a
half years before admission a right
radical mastectomy and bilateral ooPhor
ectomy were performed. Sixteen months
later, pain occurred in' the left hip and
the patient was admitted to the Univer
sity Hospitals in November 1953. There
were palpable nodUles in the supraclavi
cular region, skin and scalp. X-rays
revealed pulmonary nodules in the right
lung and multiple osteolytic metastases.

A total hypophysectomy was carried
out December 16, 1953. There was drama
tic relief of pain. increased feeling
of well being, increased appetite and
"increased strength. The skin nodules
on the scalp decreased in size and other
nodules disappeared. X-rays revealed a
decrease in the size and number of pul
monary nodules and recalcification of
osteolytic metastases. This regression
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was maintained for. 6 months.

Reactivation of the disease 6 months
postoperatively was manifested by an
increase in the size of skull metastases
and weight loss. The patient was begun
on testosterone propionate, ~OO mg. 3
times weekly. There was rapid improve-

·ment following androgen therapy in that
·p$in:disappeared, there was an increased
feeling of well being, increased weight,
disappearance of cough and all remaining
skin nodules disappeared. Improvement
was maintained for 4 months at which
t:1in.e.there was again reactivation of the
disease with progression in the size of
osseous metastases and increased pain.
The patient died 12 months after hypo
physectomy.

Comment: This patient demonstrated a
definite response to hypophysectomy with
relie,f of pain, increased well be ing,
calcification of osteolytic lesions,
almost total disappearance of skin les
ions, and decrease in extent of pulmonary
lesions. Progression of the disease
occurred after 6 months. A second clini
cal remission was obtained by the admin
istration of androgenic hormone ther~py.

It would appear this hormone mediated
its effect directly on the tumor and not
secondarily by pituitary suppression.

Case 6. Age 43. A left
'super-radical mastectomy was performed
in May 1951 with postoperative x-ray
therapy. A right radical mastectomy was
carried out in April, 1952 ,and x-ray
sterilization done. In January, 1953,
metastases in the pelvic bone were noted.
Stanolone therapy produced osseous re
calcification. Nine months later there
was reactivation of the disease. with dif
fuse skin involvement of the anterior
chest wall and pleural effusion. A
second course of stano lone was unsuccess
ful.

A total hypophysectomy was carried
out January 11, 1954. During the sub
sequent 3 weeks there was epithelization
of the ulcer of the ches t wall but the
skin nodules did not decrease in size.
The patient died suddenly 25 days fol-

lOWing hypophysectomy with massive
atelectasis of th~ left lung and left
pleural effusion.

Case 7. Age 47. In April,
1951, a right radical mastectomy and
postoperative therapy were done. In
September, 1952, osseous metastases were
firs t noted. The menstrual periods were
regular. The patient was placed on a
metabolic regime from March to July,
1953, and 1000 mg. of'stilbesterol per
day were administered orally. A decrease
in urinary calcium excretion was demon
strated, but a steady progression of the

:'disease occurred. ~~ray castration was
carried out in June, 1953, and testoster
one propionate administered at the same
time. There was marked decrease in
pain, gain in weight and recalcification
of the osteolytic lesions. Six months
later there was a sudden exacerbation of
the disease process With a rapid in
crease 1n the number of osteolytic lesions.
Ribs were fraotured or destroyed.

Total hypophysectomy was carried out
February 1, 1954. Postoperatively the

_ patient developed a proteus meningitis
Which responded successfully to chloro
mycetin. During the subsequent 14 months
the patient has had an excellent clinical
and objqotive improvement. There has
been regeneration of destroyed ribs,
oaloifioation of osteolytic lesions, in
creased feeling of well being, and
partial relief of pain. At present pain
,is limited to the low midback due to a
fraoture of a vertebral body.. There is
no evidence of active disease.

Case 8. Age 52. In February,
1951, a right radical mastectomy and
postoperative x-ray therapy were done.
In May, 1954, a left radical mastectomy
and postoperative therapy were per

formed. During the course of postopera
tive therapy skin metastases were noted
and the patient was admitted to the
University Hospitals in August, 1954.
There were extens ive skin nodules over
the arm, shoulder and th igh. The 11ver
was palpable one .fiQ;er breadth below
the costal margin. X-rays revealed

\
)
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pulmonary and osseous metastases. A
spontaneous menopause began at age 47
and'was completed by age 49.

A total hypophysectomy was done August
18, 1954. The patient demonstrated a
remarkable total regression of all the
skin metastases within 2 months. 'The
large nodules disappeared and 'left a re
tracted area of s'kin. Pain was relieved,
cough disappeared and the patient felt
and looked very well. Seven months post
operatively there was evidence of some
increase in s izeof osseous metastases
and induration in the area of 'Previous
skin nodules. Though. the patient still
has no complai'nts and feels well) it is
established that the disease has ~eact

ivated 7 months postoperatively~

Case 9. Age 55. A left radi-
cal mastectomy with postoperative radia
tion therapy were carried out in 1949. '
Concomitantly the ovaries were radiated.
In February, 1951, a recurrent node was
treated:with radiation therapy. In Oct
ober, +952, the patient was treated with
radioactive iodine for a classical thyro
toxicosis. In March, 1953, recurrent
skin disease ~ver the left chest wall,
appeared. Further radiation to the
pelvis was administered to complete:
castration and the skin nodules of the
anteri or chest wall were radiated. ' These
did not respond to castration or radia
tion and in January, 1954, stilbesterol
therapy was begun and later changed:td
testosterone propionate. Despite hor
mone therapy the skin disease progressed
in amount' over the anterior chest.

A total hypophysectomy was done August
30, 1954, Postoperatively the tumor in
creased in size, ulcerated and progressed
over the entire anterior chest. ' Four
months postoperatively the patient was
begun on testosterone propionate. The
patient is presumed to be dead.

Case 10. Age 46. In' June,
1951, a right radical mas tectomy and
postoperative x-ray therapy were carried
out. One year later a prophylactic left
mastectomy was done. In December, 1953,

cutaneous metastases first began. The
patient was g;l. ven x'..;ray castration and
radlation of the skin nodules. During
the subsequent 11 months improvement was
maintained for the first 6 months.

Because of progression in the number
of skin nodules and: the 'presence of
osseous metastases a surgical hypophysec
tomy was done December 6; 1954. Post
operatively the patient develope~;a para
colon meningitis which was successfully
treated. Since discharge from the hos
pital the patient has gained weight, and
all skin nodules have disappeared. At
the present time the patient is feeling
well and the disease appearsl,Ulder con~

troll

Case 11. Age 44. A righ t radi-
cal mastectomy and postoperative x-ray
therapy were carried out in December,
1951. Two years later osseous meta
stases developed. In May, 1954, a bi
lateral oophorectomy was performed.
Marked relief of pain and recalcification
of osteolytic lesions occurred. This
improvement was maintained for 4 months.
There was s udd,en reactivation .of 'the
osseous disease with severe pain.

The patient was admitted to'the
University HospitalS on ~ November 17,
1954. A complete metabolic study has
been carried out since that date and is
s till in progress. The purpose of the
study is to investigate the effect of
oortisone alone, and subsequently hypo
physectomy. With a dose of 50 mg. a day
there was marked increase in urinary
calcium excretion; with 300 mg. of corti
sone there was a decreased excretion of
urinary calcium but not to the normal
range. It appeared that the disease
could not be controlled With cortisone
therapy and a total hypophysectomy was
performed February 17, 1955. The pa
tient tolerated the procedure unusually
well. It is too early as yet.to eva.lu
ate the response of this patient.

Case 12. Age 57. An extended
left radica.l mas teotomy was performed
in March, 1954. One year later osseous
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and liver metastases appeared. The last
me~trual period was at age 54. The
liver was enlarged 4 finger breadths
below the costal margin.

A total hypophysectomy was carried
out on February 28, 1955. The patient
died the second postoperative dB3. It
was apparent that this patient was a
poor operative risk and the disease too
extensive.

An additional patient was considered
for hypophysectomy: M. V., age 56, had
extensive osseous metastases. A cranio
tomy on April 14, 1954, revealed exces
sive bleeding because of scalp and men
ingeal metas tases. The procedure of
hypophysectomy was not attempted.
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II. MEDICAL SCHOOL NEWS

April 18 - 20

April 19

April 20

April 27

April 28

Coming .Evert~

Continuation Course in Allergy and Chest Diseases for General Physi
cians

Clarence M. Jackson Lectureship; "A History of the Treatment of
Bronchial Asthma;" Dr. Leslie N. Gay, Associate Professor of Medi
cine, Johns Hopkins University, Baltimore, Maryland; Mayo Memorial
Auditorlum j 8: 00 p.m. c~ ••

Family Doctors' Day; Division of Neurosurgery; Hospital Dining Room;
12:15 p.m. . ,,'

. SpeCial Lecture'; "'Medical and Surgical Implications of Liver Regeneira
tion;" Dr. L. Schalm, Director, Municipal Hospital, Arnhein, :Holland;
Todd Amphitheater, University Hospitals, 12:4) p.m.

Phi Delta Epsilon Lectureship; "Newer Concepts in Psychosomatic Dis
ease;" Dr. Adelaide M. Johnson, Professor of Psychiatry, Mayo
Foundation, Rochester, Minnesota; Mayo Memorial Auditorium; 8:15 p.m.

* * ,*
Continuation-29~~

The University of ~innesota announces a continuation course in Allergy and Chest
Diseases for General Physicians to be held at t~e Center for Continuation Study'from
April 18 to 20, 1955. Special em phs.,; is \-1111 be pl!).ced on the management ~of commonly
met problems in these fields. Sl\:in 1:E.'Gt:t:'J3 n;ethoa.s w'ill be de:nonstrated and dis
cussed~ Guest speaker will be r~. Leslie N. Gay, Associate Professor of Medicine,
Johns Hopkins University, Baltiri.lore, 1'larylarJd, who will also deliver the annual
Clarence M. Jackson Lecture on 'l'ue'sday evening, April 19. The program will be pre
sented under the direction of Dr. C. J. Watson, Professor and Head, Department of

;I Medicine.

* * *
Extension Course in M~dical Terminology

The University of Minnesota will offe'r a short course on the Introduction to
Anatomy and Medical Terminology on eight co~secu"jive Frjd.ay eveniIlgs from 7:30 to
9 :30 beginning tonieht,F':'iday, April 15, in Room 100, Nayo Memorial. The course is
planned for medical secretaries, social workers, medical and x-ray technicians,
pharmacists, administrators, med.ical record librarians, and other persons using
medical terms in their daily work. Instructors will be Dr. stewart Thomson, Assist~

ant Director of the School of Public Health, and Samuel Cornwell, who was an Assist
ant Director of Anatomy at the University until recen~ly when he began s,tudies for
his doctor of medicine degree. .

Registration may be made by mail or in person at: 57 Nicholson Hall, University
of Minnesota; 690 Northwes tern Bank Building, Minneapolis; or St. Paul Extens ion
Center, Wabasha and College Avenues, St. i'anI. Cooperating wi th the Univers ity 's'

~ General Extension Division to present the short course are the Twin City Chapter of
Medical Record Librarians; the Minnesota Hospital Association, the Minnesota Depart
ment of Health, the Minnesota State Medical Asso.ciatiqn, and theUnive~sity of

) Minpesota Hospitals.

* * *
(continued on next page)
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Dr. Boyden H0!l0red

Last week Dr. Edward A. Boyden was chosen President Elect of the American Asso
ciation of Anatomists. The election occurred at the 68th annual session of the
Anatomists, which was held from April 6 to 8 at the Jefferson Medical College,
Philadelphia. Dr. Boyden will serve for three years: first as President Elect, then
as President, and then as President Eme'r1tus~ JUld, member of the;Executive Committee.

Dr. Boyden 1s Professor Emeritus of Anatomy, the Medlcal School, University of
Minnesota, and currently is a visiting professor at the University of Washington,
Seattle. His recent book, "Segmental AnatOJllY of the Lungs," was published in Febru
ary, 1955. Dr. Boyden will attend tho Sixth International COlgress of Anatomy, Paris,
July 25-30, 1955, where he will serve as an American member of the Committee on
Nomenc lature.

* * *
Faculty News.

Dr. Arnold Lazarow, Professor and Head, Department of Anatomy, recently returned
from Cleveland where he participated in a postgraduate course given at the Cleveland
Clinic under the auspioes of the American College of Physicians. He presented two
lectures entitled "Experimental Diabetes" and "Principal Pathways of Intermediary
Metabolism." Dr. Lazarow, along with his colleagues in the Department of Anatomy,
Dr. L. J. Wells, Professor, Dr. J. F. Hartmann, Associate Professor, Dr. Richard G.
Hibbs, Instructor, and Mrs. Marilyn Farquhar, Research Fellow, also attended the
annual meeting of the American Association of Anatomists which was held in Phila
delphia from April 6 to 8. Several members of the Anatomy'Department also attended
the Histochemical Society Meeting on April 4 and 5.

,Dr~Dennis'W. Watson, Professor of Bacteriology and Immunology, recently at
tend~a'the an:cualmeeting of the Commission on Immunization of the Armed Forces
Epid~mi610giciilBoard held. at the Army Medical Center, Washington, D.C., Dr. Watson
has 'been an ,Associate of the'Commission since 1947.

Dr. W. D. Armstrong, Professor and Head, Department of HlysiologicalChemistry,
Dr. Leon SiI\Ser, Assistant Professor, and Mr. P. Venkateswa:rlu, Research Fellow,
attended a special conference held under the auspices of the, U.S. Public Health
Service on the methods of .fluorine detennination with particular application to
blood in Evanston, Illinois, on March 21 and 22. Dr. Armstrong 'and Dr. Singer also
attended the meeting of the International Association for Dental Research in Chicago
from March 18 to 20, and Dr. Armstrong the meeti~sof the American Chemical Society
in Cincinnati on March 31. Dr. Armstrong also participated in a special symposium
on Clinical and Biological Aspects of Growth and Development of Dental and Skeletal
Tissues in Boston on March 28 and 29, a symposium held under the allspibes of the,
Forsyth Dental Infinnary for Children and the'lIarvard School of Dental Medicine,
where he presented a paper on "Bone." Dr. W.O. Caster, Associate Professor, and
Dr. Charles W. Carr, Assistant Professor, attended the meetings of the Federation of
American Societies for Experimental Biology which was held in San Francisco from
April 11 to 15.

..

"\

Dr. Fouad A. Bashour, Medical Fellm-l in the Department of Medicine, left on
April 1 for his native Lebanon where he will speak before the Middle East Medical
Assembly to be held at the American University of Beirut from April 22 to 24. Dr. ,e'

Bashour will join Dr. C. J. Watson, Professor and Head, who has been Visiting Europe ,-.
and the Middle East under the auspices of the State Department.
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WE.H,lCLY CALENDAR 0:&' EVl~NrS

Physicians Welcome

AEril 18,- 23, 1955

~ay, April 18

Medical SCh££!~ University Hospitals

9:00 - 9:50 Roentgenology-Medicine Conference; L. G. Rigler, C. J. Watson and
Staff; Todd Amphitheater, U. H.

9:00 - 10:50 Obstetrics and Gynecology Conference; J. L. McKelvey and Staff; w-612,
U. It.

12: 15 -

1:00 - 2:00

1:30 - 2:30

1:30 - 3 :30

4:00 - 6:00

4 :30 -

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

4:30, ...

5:00 -

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

11:30 - Tumor Conference; Doctors Hitchcock, Zimmermann, and Stenstrom; Todd
Amj>hi theater, U. H.

11:30 - 12:30 Physical Medicine and Rehabilitation Staff Seminar; Rehabilitation
Teohniques for the Newly Blind; Jeff Woodring, Minneapolis Society.for
the Blind; Heart Hospital Theater.

Obstetrios and Gynecology Journal ClUb; Staff Dining Room, U. H•.

Roentgenology-Surgical-pathological Conference; Paul ~ober and L. G.
Rigler; Todd Amphitheater, U. H.

Pediatric-Neurological Rounds; 'R. Jensen, A. B. Baker, and Staff; U.H.

Dermatology Hospital Rounds; H. E. Michelson and Staff; Dermatology
Histopathology Room, C-394 Mayo Memorial.

Anesthesiology Conference; F. H. Van Bergen and Staff; Todd Amphi
theater, U. H.

Public Health Seminar; Issues in Social Organization of Medical Care;
Franz Goldmann, Associate Professor of Medical Care, School of Pub~ic

Health, Harvard University; 100 Mayo Memorial.

Pediatric-Medicine Infectious Disease Rounds; Station 33, U. H.

Ancka rHos pi tal

8:00 - 9:00 Pediatric Contagion Rounds; Richard Lein; Contagion 5.

8:30 - 10:30 Medical and Surgical Chest Conference; Dr. Gehlen and Staff;
Auditorium.

9:30 - 12:00 Visiting Staff Rounds.

10:00 - 12 :00 Surgery Grand Rounds; Begin Floor E4.
I,

.I 11:00 - 12 :00 Pediatric Rounds; Harry Orme; Contagion 1.

12:30 - 2:30 Surgery Out-Patient Clinic; Room 8.
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Monday, April 18 (Cont.)

Ancker Hospital (Cont.)

2 :00 - 3 :00 lbutine ERG Interpretation; Dr" Sommers and House Staff; Medical
Record Library.

2:30 - 3:00 Discussion of Problem Case; Auditorium.

3 :00 - 4:00 Surgery Journal Club; Classroom.

3:00 - 4:00 Lectures on Electrocardiography; Ben Sanmere; Auditorium.

4:00 - 5:00 Medical Clerk Journal Club; Auditorium.

Minneapolis General Hospi tal

10:30 -12:00 Medicine Rounds; Pa.ul Iowry; Ste;tion 31.

10:30 - Orthopedic and Fracture Rnmds; Drs. John Moe and O. J. Campbell;
S'tation 20.

«
't

11:00 - Pediatric Case Discussions; Erling Flatou; Station 4.

12 :30 - Surgery Grand lbunds; O. J. Campbell, Station 21.

1:30 - 2:30 Tuberculosis Conference; J.A. Miers; Station 8.

2:00 - Pediatric Rounds; WHliam Kriv:l,t; Stations 4, 5, & 6.

Veterans Administrati.~nHospit':l'.l

9 :30 

1:30 ..

Infectious Disease Rounds; Drs. Hall, Zinnemann, and Doe.

Cardiac Conference; Drs. Smi th, Bennan, Hose th, S1monson, and Farquhar;
Conference Room, Bldg. I; Rounds 1mmediately follOWing conference.

3:30 

3 :30 -

Tuesday, April 19

Medical School~ University Hospitals

9:00 - 9:50 Roentgenology-Pediatric Conference; Samuel Feinberg, John A. Anderson
and Staffs; Eustis Amphi:t;heater, U. R.•

12:30 - 1:20 Pathology Conference; AutopSies;J. R. Dawson and Staff; 104 Jackson
Hall.

12:30 - 1:30 Physiological Chemistry ..Seminar; Metabolism of Carcinogenic Amines;
John Peters; 214 Millard Hall.

12 :30 - Anatomy Seminar; X-ray Studies of Intracellular Mass 0 f Plant Cells;
Orville Dahl; 226 Jackson Hall. .

12 :30 - Bacteriology and Immunology Seminar; Extra-Mendelian Mechanisms:
Genetic Transduction of Bacteria by Viruses. Hereditary ChallSe by
Establishment of Lysogeny in C. Diphtheriae; Richard Crowell; 214
Millard Hall. - ; -

General l~ysiology Seminar; 323 Zoology Building.

Pediatric Seminar; Ebstein's Malformation; Di. Robinson; 1450 Ma~
Memorial.

4:00 - 5:00 Pediatric Rounds on Wards; JohnA. Anderson and Sta.ff; ij•. H.

•,

\
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Tuesday, April 19 (Cont.)

Medical School and Universi"tY, HosEi~~ (Cont.)

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

4:30 - 5:30 Clinica1.Medica1-Patho10gica1 Conference; Todd Amphitheater, U. H.

5:00 - 6:00 X-ray Conference; Presentation of Cases from Mount Sinai Hospital;
Drs. Friedman, Westley, and Springer; Eustis Amphitheater, U. H.

* 8:00 p.m. - Clarence M.- Jackson Lectureship;"A History of the Treatment of Bronchial
Asthma;" Dr. Leslie N. Gay, Associate Professor of Medicine, Johns
Hopkins University, Baltimore, Maryland; Mayo Hemoria1 Auditorium.

Anck~r Hospital

8:00 - 9:00 Pediatric Rounds; Dale Cumming; Contagion 1.

9:00 - 10:30 Visiting Staff Rounds.

9:00 - 12:00 Practical Diagnostic Clinic; Harry Orme; Out-Patient Department.

11:00 - 12:00 Medical X-ray Conference; J. R. Aurelius; Auditorium.

2:30 - h:oo Routine ERG Interpretations; Resident Staff.

4:00 5:00 Medical-Pathological Conference; W. F. Mazzitello, Auditorium.

Minneapolis General Hospi tal

9 :30 •

9 :30 • 10:30

10:00 -

11: 00 - 12: 00

12:30 - 2:30

12:30 -

1:00 

3 :30 -

Pediatric Rounds; Elizabeth Lowry and A. Brid~e; Station 5.

Obstetrics and Gynecology Staff Rounds; William P. Sadler and Staff;
301 Harrington Hall. -

.Psychiatry Grand Rounds; R. W.~nderson, Station 3.

Medicine-Surgery Conference; Classroom, Station 8.

Dermatology Rounds on Clinic; Carl W. 1aJmon and Staff.

EOG Conference; Boyd Thomes and Staff; 302 Harrington Hall.

Tumor Clinic; Drs. Eder, Coe, and Lipschultz; Classroom.

Pediatric-Psychiatry Rounds; Station 4.

Veterans Administration Hospital

7:30 - Anesthesiology Conference; Surgical Conference Room, Bldg. 43.

8 :30 - Hematology Rounds; Drs. Hagen and Wexler.

8:30 - Surgery Journal Club; Conference Ro~a, Bldg. I.

9 :30 - Surgery-Pathology Confer~nce; Conference Room, Bldg. r.
10:30 - Surgery-Tumor Conference; D. Ferguson and J. Jorgens.

)

1:00 

1:30 -

2 :00 - 2 :50

4:00 

5:30 -

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

Combined Medical-Surgical Chest Conference; Conferenoe Room, Bldg. I.

Dermatology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III.

Thoracic Surgical Problems; Conference Room, Bldg. I.

Physiology Seminar; Surgical Conference Room, Bldg. 43.
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Wed~esday, AEril 20

Medical School~ ~rsitl Hospitals

11:00 - 12:00 Pathology-Medicine-Surgery-Pediatrics Conference; Todd Amphitheater,
U. H.

*12 :15 -

1:00 - 2:00

1:30 - 3:00

3 :30 - 4:30

4:30 5:50

5:00 - 6:00
, c

5:00 - 5:50

5:30 - 7:30

7:30 - 9:30

Family Doctors' Da.y; Pivis ion of Neurosurgery; Hospital Dining Room.

Dermatology Clinical Seminar; F. W. Lynch; 300 North Clinic.

Pediatrics Allergy Clinic; Albert V. Stoesser and Lloyd Nelson;
W-2ll, U. H.

Dermatology-1'llarmacology Seminar; 3m Floor Conference Room, Heart
Hospital.

Dermatology-Infectious Disease Seminar;. 3m Floor, Conference Room,
Heart Hospital.

Radiology Res idents' lecture; Bone Metabolism; Edmund B. Flink; 'rodd
Amphi theater, U. H.

Urological-Pathological Conference; C.D. Creevy and Staff; A503,
Mayo Memorial.

Dermatology Journal C~ub and Discussion Group; Hospital Dining Room.

Dermatology Seminsr; Review of Interesting Slides of the Week; Robert
W. Goltz; Todd Amphitheater, U. H.

Mcker Hospi tal

8:30 - 9:30 Clinico-Patho10gical Conference; J. Noble; Auditorium.

11:00 - 12:00 Pediatric and Contagion Rounds; Harry Orme; Contagion 1.

11:00 12 :00 Medicine Res ident Rounds; W. F. Mazzitello.

3:00 - 5:00 Infectious Disease Rounds; if. W. Spink; Auditorium.

Minneapolis General ~s.E.ital

10:30 - 12 :00 Medicine Rounds; Thomas Lowry and Staff; Station 11.

11:00 - Pediatric Rounds; Erling Platou and Richard Raile; Station 6.

12:00 - Surgery-Physiology Conference; o. J. Campbell and E. B. Brown; Class
room.

\.

12 :30 • Pediatrics Staff Meeting; Classroom, Station 4.

Veterans Administration Hospital

8:30 - 10:00

8 :30 - 12 :00

9:00

10:30 

12 :30 -

Orthopedic X-ray Conference; E. T. ~vanB and Staff; Surgical Conference
Room, Bldg. 43.

Neurology Rehabilitation and Case Conference; A. B. Baker.

Gastro-Intestinal Rounds; Drs. Wilson, Zieve, Ferguson, Bra.kel,
Vennes, Nesbitt and Sadoff.

Psychosomatic Conference; C. K. Aldrich; 7th Floor, Bldg. 43.

Medical Journal Club; Doctors' Dining Room.
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Wednesday, April,20 (Cont.)
.• c.

Veterans Administration Hospital (Cont.)

12 :30 

1:30 

3:30 -

7:00 -

X-ray Conference; J. Jorgens;~9nferenceRoom, Bldg. I.
• ;' "; ~);J>:~'.-..r: ,t_ .'

3 :00 Metabolic Disease Confexence; Drs. Flink and Shapiro.
, ,

Urology Pathology SlideConf'erenoe; Dr. Gl~ason; Conference Room,
Bldg. I.

. "i ~ ..

lectures in Basic SCience:'iof Orthopedics; Confexence Room, Bldg. I.

11:00 - 12 :00

12 :30 - 1:55

12 :30 - 1:30

1:30 - 4100

4:00 - 5:00

5:00 - 6:00

7 :30 - 9:30

j

rrb.ursdEqt April 21

Medical School~ Universitit Hospitals

9:00 - 11:50 Medicine Ward Rounds;C. J. Watson and Staff; Room 3.148 Mayo
Memorial.

Cancer Clinic; K. Stenstrom, B. Zimmermann; Todd Amphitheater, U. H.

Physiology Semina.r 210; Tran~port; Selected Topios in Advanced Permea
bility; Nathan Lifson; 214 Millard Hall.

Endocrine Seminar; Regulation of ACTH Output; Dr. Royce; 271 Lyon
laboratories.

Cardiology X~ray Conference; Heart Hospital Theatre.

Anesthesiology Seminar; F. H. Van Bergen and Staff; Room 100, Mayo
Memorial.

Radiology Seminar; Intravenous Cholangiography; Robert Kurth; Eustis
Amphitheater, U. H.

Physiology 211 Seminar; Selected Topics in Heart and Circulation;
Hemodynamics; M. B. Vissoher and Robert EYBDS; 271 Lyon Laboratories.

q.eneralHospi tal '

Neurology Rounds; Heinz Bruhl; Station 4.

Pediatric Contagion Rounds; R. B. Raile; Station 4.

P~ychiatry Grand Rounds; R. W. Anderson and Staff; Stat10n 3.

Clinioal pathological Conference; John I. Coe; Classroom.

Dermatology Rounds and Clinic; Carl W. La;ymon and Staff.

Fracture X-ray Conference; Drs. Campbell and Moe; Classroom.

House Staff Conference; Station 4..1:00 -

10:00 -

11:30 -' 12' ="30

12:30 - 2:30

1:00 •

Ancker Hospital

9tOO;' ;1.0:00 'Pediatrio Contagion Rounds; Alexander Stewart, Cont~gion 5.

9:30 - 10:30 Medical Grand Rounds; Aud 1torium r Vis i ting, Sta ff Rounds immediately
:following Grand Ro.unds.

11:00 - 12:00 Medioine Resident Rounds; W. F. Mazzitello.

2 :00 -, ;3:00 ,Routine EOO Interpretation; Ben Sommers; Medical Record Library•.

Minneapolis

)
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Thursdal; April 21 (Cont.)

Veterans Administration Ros,Eital'"

8 :00 - Experimental Surgery Laboratory 'Meeting; Conference Room, Bldg. 1. :

8:30

9:00,i-'

9 :00 -

11:00 

1:00

Hematology Rounds j 'Drs. HagenaiidDuryea.

Surgery 'Grand' Rounds; .Conference ,ROom, Bldg. Ie
. ;

Surgery Ward Rounds; D. Ferguson and Staff j Ward 11.

Surgery-Roentgen Conference; J. Jorgens; Conference Room,

Infectious DiseaseConfererice; Wesley W. Spink; Conference
I. (Rounds nmmediately following conference).

'." ".' '.
Bldg. r.

Room, Bldg.

\

"

i .. f •

Neurology Grand Rounds; A. B. Baker and Staff; Station 50, U. H.

Medicine Grand Rounds; C. J. Watson and Staff; TOdd Amphitheater, U.H.

Medicine Rounds; C. J. Watson and Staff; Todd Amphitheater, U. H.

Vas cular Rounds; Davitt Felder and Staff Members from the Departments
of Medicine, Surgery, Physical Medicine, and Dermatology; Eustis
Amphitheater, U. H. .

,Fridalz AprH 22

Medical School~ University Hospitals

8:00 - 10:00

9:00 - 9:50

10:30 - 11:50

11: 00 - 12: 00

1:00 - 2:50

1:00 - 2:00

1:30 - 2:30

.', .

2 :30 - 4:00

3:00 - 4:00

3:30 4:30

....
11:45 -' 12 :50 University of Minnesota Hospitals Medical Staff Meeting,; Clin ical and

Experimental Investigations of a Heparin - Precip~table Fibrinogen
Fraction; Richard T. SIil1 t1i:r "POwell Hall'Amphitheater.

Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O. Peterson
and Staff; Todd Amphitheat'el':"U. H.'

PhysioloBY Seminar·2l2j Sele'ct~d~opiCS in ReElpiration': Respiratory
and Circulatory Effects of Hypothermia; E. B. Brown; 214 Milla,rd E:~ll.

,', ::-. .~: ' ~ ';

Dermatology Grand Rounds j Presentation of Cases from Grouped H6s'~j,t.fl.ls
(University, Anoker, General and Veterans) and Private Officesj'H~'E.
Michelson and Staff; Eustis Amphitheater, U.H. r:.:
Dermatology Hospital Rounds; H. E. Michelson and Staff; Begin at
Dermatological HistopatholoGY Room, C-394 Mayo Memorial.. . ",.'

Neuropathological Conference; F. Tichy; Todd Amphitheater"U. H.'

Dermatology-Physiology Seminar; 3rd Floor Conference Room, Heart
Hospital.

4:00 - 5:30 Chest X-ray Conference; Chest Staff and Charles ,Nic~J Todd Amphitheater,
U. H.

4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hanson and S~~ff; E-534, U. H.

5 :00 - Urological Seminar and X-ray C.onferencej A-503, Mayo Memorial.

,
,

\

\,

Ancker Hospital , ,

8:00 - 9:00 Pediatric Roundsj Charles Steinberg; Contagion 1.

10:30 - 11:30 Pediatric Contagion Rounds; Richard Smith; Contagion 1.
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Wednesday, AFril 20 (Cont.)

Veterans Adm1nistrat1oR,II~sp1tal.(Cont. ),
f r

12:30 - X-ray Conference; J. Jorgens; Conference Room, Bldg. It

1:30 - 3 :00 Metabolic Disease Conference; Drs. Flink am Shapiro.

3:30 - Urology Pa,thology Slide Conferene,e; Dr., Gieason; Conference Room, ,
Bldg. I.

7:00 -
.:\ t

lectures in Basic Science of :Orthopedics; Conference Room, Bldg. I.

Cardiology X~ray Conference; Heart Hospital Theatre.

Anesthesiology Seminar; F. H. Van Bergen and Staff; Room 100, Mayo
Memorial.

Radiology Seminar; Intravenous Cholangiography; Robert Kurth; Eustis
,Amphitheater, U. H.

Physiology 211 Seminar; Selected Topics in Heart and Circulation;
:Hemodynam,ics; M. B. Vissoher and Robert ETStls j 271 Lyon Laboratories.

11:00 - 12 :00

12 :30 - 1:55

12 :30 - 1:30

1:30 - 4100

4:00 - 5:00

5:00 - 6:00.

7:30 - 9 :30

10: .

Thursd¥z AFril '21

Medical School~Universitl¥ospitals

9:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; Room 3.148 Mayo
Memorial.

Cancer Clinio; K. Stenetran, B. Zimmermann; Todd Amphitheater, U. H.

Physiology Seminar 210; Tran~port; Selected Topics in Advanced Permea
bility; Nathan Lifson; 214 Millard Hall.

Endocrine Seminar; Regulation of Acm Output; Dr. Royce; 271 Lyon
laboratories.

Ancker Hospital

9:00'-' ~0106' Pediatric Contagion Rounds; Alexander Stewart, Contagion 5.

9 :30 - 10:30 Medical Grand Rounds; Auditorium; Visiting Staff Rounds immediately
follOWing Gram Rounds.

11:00'.' 12:00 Medioine· Resident Rounds; W. F. Mazzitello.

2 :00 - .3:00 Routine ECG Interpretation; Ben Sommers; Medical Record Library.
L.t. '. "J :.,_.

Minneapo:Us General Hospital
I i .. ·., .•

9:30 - Neurology Rounds; Heinz Bruhl; Station 4.

9:30 - Pediatric Contagion Rounds; R. B. Railei Station 4.

)

10:00 -

11:30 - 12 :30

12:30 - 2:30

1:00 

1:00 -

Psychiatry Gram Rounds j R. W. Anderson ,and,.Staff; Stat'ion 3.

Clinioal Pathological Conference; John It ,Coe; Olassroom.

Dermatology Rounds and Clinic; Carl W. Laj'Il1on and Staff.

Fracture X-ray Conference; Drs. Campbell and Moe; Classroom.

House Staff Conference; Station 4.
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'lliursd;al' April 21 (Cont. )

Veterans Administration Hospital

8:00 

8 :30

9:00 

9 :00 -

11:00 

1:00 -

8:00 - 10:00

9:00 - 9:50

10:30 - 11:50

11:00 - J2 :00

Experimental Surgery Laboratory Meeting; Conference Room, Bldg. I.

Hematology Rounds; Drs. Hagen and Duryea.

Surgery Gran~ Rounds; Conference Room, Bldg. If

Surgery Ward Rounds; D. Ferguson and Staff; Ward 11.

Surgery-Roentgen Conference; J. Jorge,,; Conference Room, Bldg. I.

Infectious Disease Conference; Wesley W. Spink; Conference Room, B1d.B.
I. (Rounds immediately following conference).

\

'.

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

5:00 - Urological Seminar and X-ray Conference; A-503, Mayo Memorial.

Ancker Hospital

8:00 - 9:00 Pediatric Rounds; Charles Steinberg; Contagion 1.
10:30 - 11:30 Pediatric Contagion Rounds; Richard Smith; Contagion 1.
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.Friday, April 22 .(Cont. ).

Ancker Hospital (Cont.)

11:00 - 12:00 Contagion Rounds; Harry Orm~~ Contagion 5.

2:00 - 3:00 Routine EKG Interpretation; Resident Staff.

3:00 - 4:00 Medical-Surgical-Pathological Conference; Auditorium.

4:00 - 5:00 Medical Journal Club; Conference Room l E5.

4:00 - 5:00 X-ray Surgery Conference; Auditorium.

,. ",~. ,f .

Minneapolis General Hospital

Otolaryngology Conference; Robert A. Priest l Large Classroom.

Pediatric Surgical Cunference; Tague Chisholm and B. Spencer; Ciass
room, Station 4..

Surgery-Pathology Conference; Drs. Campbell and Coe; Classroom.

Clinical-Medical Conference; Thomas Lowry; Classroom, Station, 8.

Veterans Admi?istrat~on Hospital.

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

11:00 - 12:30 Psychiatry Case Conference; Werner Simon; Psychiatry Department, VA
Hospital Annex.

12:30 

1:00 

2:00 -

Urology X-ray Conference; X-ray Department.

CPC Conference; Conference Room, Bldg. I.

Pathology Slide Conference; E. T. Bell; Conference Room l Bldg. I.

Saturday, April 23

Medical School ~ University Hospitals

7:45 - 8:50 Orthopedic X-ray Conference; W. H. Cole and Staff; M-109, U. H.

9:00 - 9:30 Pediatric Grand Rounds; Eustis Amphitheater, U. H.

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

9:15 - 10:00 Surgery-Roentgenology Conference; Alexander R. Margulis, Owen H.
Wangensteen and Staff; Todd Amphitheater, U. H.

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

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

10:00 - 12:00 Otolaryngology Seminar on Current Literature; L. R. Boies and Staff;
Todd Memorial Room, A-675, Mayo Memorial.

) *.1.1:00- , Special R~diology Seminar; Roentgenologic Aspects of Some Sclerosing
Lesions of Bone; Dr. Lester W. Paul. ProfesSor of Radiology, University
of Wisconsin; Eustis Amphitheater, U. H.



Saturday, April 23, (Cont.)

Ancker Hospital
. .

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

9:30 - 11:00 Medicine Grand Ward Rounds; W. F.Mazzitello,

11:00 - 12:00 Medical Clerk Case Conference; W. F. Mazzitello.

Minneapolis General Hospital

8:00 -

9:00 -

9:30

" I ,~.- .I-

Urology Staff Conference; T. H. Sweetser; Main Classroom.

Psychiatry Grand Rounds; R. W.. Anderson; Station 3.

Pediatrics Rounds on all Stations; R. B. Raile.

11:00 12:00 Medical X-ray Conference; O. Lipschultz, Thomas Lowry and Staff; Main
Classroom.

Veterans Administration Hospital

8:00

8:30 -

Proctology Rounds; W. C. Bernstein and Staff; Bldg. III.

Medical X-ray Conference; Conference Room, Bldg. I.

* Indica.t~fs special meeting. All 'other meetings occur regularly each week at the same "'
time on the same day. Meeting 'pla'ce may vary from week ·to ",reek for some conferences.


