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FOREWORD

NTEREST 1n the effects of the endocrine environment
on the growth of human neoplasms has grown stead

ily during the past fifteen years The possibility that the
pituitary gland might play an important role in the growth
of certamn neoplasms has been speculated upon for some
time Although sporadic attempts had been made to re
move the hypophysis in man 1t was not until cortisone be
came available and was found to be effective replacement
therapy 1n adrenal insufficiency that hypophysectomy
seemed to be a reasonable procedure to undertake At
tempts to perform hypophysectomy m man began nde
pendently 1n several chmics almost simultaneously

Dr C P Rhoads Durector of the Sloan hettenng In
stitute Memoral Center suggested that a conference of
workers mterested 1n thus field might be helpful in evalu
atmg the potential of hypophysectomy The meetings
were held on March 19 and 20 1956 at the Sloan hetter
ing Institute 1n New York The conference was made pos
sible by generous support from the Alfred P Sloan Foun
dation All of the contributors to the symposium felt that
the sharmg of their experiences had been very useful and
that publication of the proceedings should prove helpful
to others who might become 1nterested m the effects of
removal of the pitwitary gland

Smeere appreciation 1s due Mrs Helena Curtis for
assistance m editmg the discussions

O H Pearson MD
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Dr Nomvan E Treves Memorial Center New York NY
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I

SURGICAL HYPOPHYSECTOMY IN
PATIENTS WITH CANCER

DR. ROLF LUFT

N a recent report ! we desenbed our results in patients
with metastatic breast cancer hypophysectormzed be

fore June 1954 The man part of this report will deal with
the continued course of this first group of patients In the
small senes treated since that date however the propor
tion of favorable responses has been on the whole of the
same magmtude Experience with this latter group also
has confirmed previous evidence that three types of pa
tients are not 1mproved by hypophysectomy 1) patients
above an approumate age himit of sixty years 2) patients
with metastases to the central nervous system and 3)
patients with hiver enlargement due to metastases

Summary of Cases

To recapitulate our first series ncluded thirty seven
unselected cases of breast cancer nearly all with wide
spread metastases (see Tables 1 and 2) In four patients
the hypophysectomy was known to be far from complete
and three patients died of other causes shortly after the
operation Seven of the remammng thirty patients be
longed to one of the previously mentioned unfavorable
groups Thus there remaimned twenty three patients who
could be evaluated of whom fourteen were alive 1n June
1954 Of the mine who died three had shown consider
able improvement for some time Up to March 1 1956

3
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CLINICAL DATA IN THIRTY CASES OF METASTATIC CAN
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the cerebellum At autopsy no other metastases could be
demonstrated

Case 11 The patient was asymptomatic for thirteen
months postoperatively She died twenty six months after
the operation Autopsy revealed extensie involvement of
the Lver

Case 13 (Male) This patient was well and actine up
to the time of our examunation eighteen months after
hypophysectomy While 1 the hospital for study he
acquired without known trauma, a compression of one
of the thoracic vertebrae which has smce kept him m
bed with considerable pain He was alive thirty five
months after hypophysectomy

Case 15 New metastases appeared fifteen months after
hypophysectomy pain recurred three months later and
the pahent expired twenty two months postoperatinely

Case 16 After the hypoph t a small
and wmfiltration of the skin above the remammg pnimary
tumor persisted This remamed unchanged for twenty
three months postoperatively after which the mfiltration
and ulceration ncreased slowly The patient died tharty
three months after the operation of septicerma No distant
metastases could be revealed at autopsy

Case 17 The patient was alive and asvmptomatic tharty
four months after hypophysectomy

Case 21 For thirty months after hypophysectomy the
patient was asymptomatic From then on moderate ep1
gastnic distress and slow enlargement of the liver were
observed She died thirty three months after hypophysec
tomy with extensive metastases mvohving the Liver

Case 25 The patent showed some improvement for
eight months after the operation We have been told that
she died nine months postoperatively The patient was a
drug addict, and 1t 1s difficult to get reliable information
about her

Case 26 The patient was asymptomatic twenty eight
months after hypophysectomy
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the following could be stated about the fourteen patients
(the numbenng of the cases refers to Tables 1 and 2)

Case 1 The patient was asymptomatic for mmeteen

months then
soft tissue metastases was noted She was stll alive Sty

£all

g hypophy

months post hypophysectomy

Case 5 Before the hypophysectomy the only metastasis
found was a solitary one 1n the cerebellum which was
extirpated The patient died twenty three months post
operatively after the extrpation of a local recurrence 1n

Taner 2

EXTENT OF METASTASES AND POSTOPERATIVE OBSERVATION TIME IN THIRTY CASES OF
METASTATIC CANCER OF THE BREAST SUBI\};{BITE.‘I‘)XQI'O HYPOPHYSECTOMY
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In Patients with Cancer 9

plete elmination of the hypophysis was achieved only
m a few cases and that i 30 to 40 per cent at the
most the pitwitary remnants contamed not more than
sigle cell layers The remuning 60 to 70 per cent dem
onstrated more than 1 single layer of pituitary cells Only
a small number had a large pituitary remnant most of
these were cases i which there were complications and
the operation could not be completed in the usual way

Tonns et al * state that remnants of the pitwitary anlage
i the pharyngeal roof may regenerate after destruction
of the hypophysis 1n humans We have not checked our
materal in this respect nor have we looked for pituitary
remnants along the central part of the pitwitary stalk

The F: C Hypophy y All this
bnngs up another questxon does a hypophysectomy have
to be anatormcally complete 1n order to bring about a
favorable effect or can we be content with a hypophy
sectomy that 15 complete from a functional pomt of
view? Furthermore what are the possibilities of defining
a functonal hypophysectomy? Durng the past four
years we have exerted efforts to find the laboratory test
or tests that give the best information about the “degree
of hypophysectomy The dificulties of solving this prob
lem may be seen from the following review which 1s based
on results obtained dunng the last two years All the fol
lowmg laboratory studies were performed at least six
weeks after operation According to our expemence
laboratory tests performed during the first six postopera
tive weeks have a very limited practical value

Laboratory Findings

Almost none of the patients showed the ability post
operatively to respond normally to subcutaneous admm
1stration of ACTH or epinephnine A normal response was
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Case 27 The patient was asvmptomatic twentv seven
months after hypophysectomy

Case 28 The patient was asymptomatic for twenty
five months after hypophysectomy and was alive twenty
six months after the operation but shght pamn has re
appeared

Case 29 The patent was asymptomauc for fifteen
months after hypophyscctomy Then there was sudden
progression of disease and she died eighteen months
postoperatively

Case 30 The patient was asymptomatic for fifteen
months then pan reappeared and sunultaneously the
fiver became palpable She etpwed twenty three months
after hypophy with tic wvolve
ment of the Iner

As to the objective findings on palpation and Yray
examnation of lungs and skeleton, we have found that
m general the improvement obtamed during the first year
after hypophysectomy has remained constant dunng the
asymptomatic period Further regression of the metastases
has not been noted

Completeness of Hypophysectomy

Next I would like to discuss some guestions of mmpor
tance in connection with this procedure

The Anat lly Complete Hypophysect The
first concerns completeness of the hypaphvsectomy A
complete hypophysectomy from an anatomical pomnt of
view, can be defined only i one way senal sectiomng
of the content of the sella turcica shows that no pituitary
tissue 15 left In this respect 1 can give only preluminary
data from twenty-six cases studied This matenal mcludes
even those cases i which we could presume that the
was plete We estimate that com

1 1
hypop!
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Our work with all these and other tests of endocrine
function has made clear to us the difficulty of estimating
whether or not pitutary function has disappeared com
pletely I leave the question open as to whether or not
the thyroid gland the gonads, and the adrenal cortex of
humans have an autonomous basal function after hy
pophysectomy

1 would like to mention the following 1n four patients
we studied the effect of an intravenous infusion of ACTH
on the excretion of 17 ketosteroids and 17 ketogenic ster
ods Inall four the steriod excretion mcreased due to the
stimulation of the adrenal cortex The condition of three
of these patients all of whom had shown promising 1m
provement up to the time of the control exammations
deteriorated within one month after the studies Ths
change for the worse could not be arrested and the pa
tients died within a few months

Correlation of Laboratory and Climical Findings

‘We have not as yet exammned our matenal as regards
1) the correlation between the tests of endocrme func
tions and the therapeutic effect and 2) the correlation
between these tests and the results of the Iistological
exammation of the sella turcica and of the penpheral en
docrme glands Among the patients who responded favor
ably however are some whose thyroid function was un
mpaired according to the radiorodme tests For example

Case 16 This woman born m 1898 was hypophysec
tomized 1 Apnl 1953 The latest control study n No
vember 1955 showed the following BMR —29 per cent
thyroid clearance 20 ml per minute 24 hour uptake of
1131 30 per cent conversion rate m twenty four hours
8 per cent and 1n forty eight hours 46 per cent ACTH
test negative caletum 1n unne 20 mg per day 17 keto
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defined as a decrease i the number of arculabing
eosmophuls by at least 40 per cent If the patients were
on cortisone the epinephnne test was usually positive

The excretion of 17 ketosterods and 17 ketogeme ster
ouds (according to Norymbershi®) was one to two mg 1
at least 75 per cent of tests performed on patients who
were pot receiving substitution therapy but was com
pletely absent only 1n a few tests When cortisone was
given i a dose of 25 mg duly, the excretion of 17 he-
tosteroids wncreased by 1 to 3 mg Onr expenence Wi
the steroid excretion durmg rdmuustration of predmsone
or sumlar preparations s very hmited

As to thyroid function, the BMR decreased m all cases,
usually to about ~20 per cent to ~30 per cent We have
used the followsng critera for complete or almost com
plete depression of thyred function

Thyreid clearance of 1131 <3 m} /min

24 Hour uptshe of ¥ 131 <85

Conversion rate of I 131 11 24 hours <25

Conversion rate of 1 131 m 48 hours <2%

Proteir bound I 131 m % of dose gven <03%

FBI {at least 2 months after operaton} <258g/F

Sisteen out of twenty nme patients examuned, or 55

per cent fulfilled these req ts of a complete or

almost complete depression of thyrod function

‘The capacity to concentrate the urine to a specific gravi
ty above 1010 was restored i practically al] cases after
five to six months Recent exammations have shown that
antidwretic hormone can be produced after hypophysec

tomy

The capaaity to the of adrenal
during msulin hypoglycemia was mtact after hypophysec
tomy

“The excretion of calewm m the urme decreased mark
edly mm most of the cases
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sectomy to patients with metastatic breast cancer and
patients with diabetes mellitus with vascular comphea
tions We also have performed the operation 1n one case of
Cushing s syndrome with recurrence after subtotal adren
alectomy This patient 15 still 1n complete remission six
months after the operation You may also remember that
almost five years ago we electrocoagulated the hypophysis
of a patient with a very advanced Cushings syndrome
This patient 15 still in remssion menstruates regularly
and has even become pregnant

We have not continued our tnals to influence prostatic
cancer and mahgnant melanomas by hypophysectomy

We cannot elucidate the important question of whether
or not hypophysectomy has any therapeutic effect be-
yond that achieved by hormone treatment and bilateral

y and oopl y We have performed

hypophysectomy m four patients previously treated by
adrenalectomy and oophorectomy All of the patients
were of the types previously described as not being 1m
proved by hypophysectomy
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steroids, 28 mg per day (while on 25 mg of cottisone
per day} The patient never needed thyrotd substttution
Despite the vhviously normal thyrod function the pa
tient showed no progression of disease for twenty four
months after hypophysectomy At autopsy the thyrod
gland was found to be of normal size the adrenals how
ever showed marked atrophic changes
Case 28 This woman born m 1910 was hypophysec
tomized m December 1953 The fast controf study m the
fall of 1955 showed BMR -20 per cent thyroid clear
ance 19 ml per mmute 24 hour uptake of 1131 50 per
cent PBI 18 gamma per cent ACTH test postive ex
cretion of 17 ketosteroxds 34 mg per day (whie on
25 mg of cortisone per day) calorum m unme 150 mg
per day There was no thyroid substtution Despite the
b pl of the hypophy y the pa
tient was asymptomatic for twenty six months after the
operation

Thus 1t seems that a complete hypophysectomy may
not be a prerequisite for a favorable response But despite
this findimg 1 a few cases we continue to demand a com
plete hypophysectomy so as to be able to evaluate cor
rectly the therapeutic value of the procedure

n order to achieve complete hypaphysectomy, we have
modified our earher method of surgical removal of the
gland the mechanical evacuation has been made more
effective and the dura hnngs of the sella have been
cauterized both with IN NaOH and Zenkers flmd
doing this we have not been able to avoid some damage
to the right optic nerve In two cases we tried to destroy
the hypophysis by miecting 10 me of radwactive chrorme
phosphate into the mtact gland however we were not
able to make the solution remamm m the sella and are
therefore unable to evaluate this methad

On the whole we have himited the use of hypophy
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Morbidity The important comphications after operation
are Listed 1n Table 4 Each of the two patients wath “im
portant visual loss retained some degree of useful vision
and 1o the five with minor visual Joss the defects consisted

TABLE 4
Important visual loss 2 patients
Munor vasual loss S patients
Neurological comphications 3 patients
Intracranial clots 2 patients
Imparred olfaction (estmated) 40%

of quadrantic temporal impairment which was either un
noticed or ummportant to the patient It 1s beheved that
although visual impairment was usually the result of acct
dental trauma or excessive handhng of the optic nerves

TABLE 5
Criteria for Foaluating Remission

Arrest
(8 Cases)

No progress of previous lesions
Ds ofh 1 1 1

Improvement in myelophthusic anerma

Regression
(28 Cases)
Recalaification of bone lesions
Dimuinution in size of any lesion
No new lesions
No progression of old lesions

there 13 a possibility that m some cases minute nutrient
blood vessels to the nerves may have been damaged 1n the
process of freemg the arachnoid from the nerves and
prtuttary stalk

The neurclogical comphcations seen m three patients
mcluded transient aphasia and hemiparesis The two pa
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as a means of preventing bleeding when 1t 15 sectoned
and also to msure destruction of any antertor Iobe cells
that might extend nto the stalk In more recent cases the
stalk has been divided at the diaphragm sella without co
agulation and the meidence of diabetes insymdus requir
mg mtressin has been significantly reduced

Thyroid replacement 1s usually not mstituted untl
four to exght weeks after operation since myxedema does
not appear before that ttme Two gramns of dessiceated
thyroid daily adequately control the myxedema

Climcal Results

In the penod between March 1954 and January 1 1955
seventy five hypophysectomies were performed on seven
ty four female patients with advanced metastatic mam
mary cancer using the present surgical techmque as pre
viously described The data that follow present our €x
pernience with this senes of patients

It 15 believed that hypophysectomy was not complete
m five cases but m one of these the destruction of the
gland was completed by a second operation

Mortality There were seven deaths m the first thuty
days following operation making an operative mortality
of 9 per cent However the deaths that can fanly be
attnbuted to comphcations of the operation are more
nearly 5 per cent (Table 3)

TABLE 3
Postoperative Deaths in the First Thirty Days

Directly due to surgery
Pulmonary embolism at home
Advance of metastatic disease
untmproved by hypophysectomy
‘TOTAL

16 ety
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Case 3 A 34 year old (premenopausal} woman had a
radical mastectomy eight months pror to the develop
ment of extensive pulmonary and several skin me
tastases Companson of a roentgenogram of the chest
four months after op with a preoperative film
shows the regression of intrathoracic tumor This patient
15 teaching school and 1s still 1 remission one year after
hypophysectomy

Case 4 A 40-year old woman had developed antra
thoracic three years following radical mast
ectomy for crcinoma She then had an cophorectomy fol
lowed by dramatic regression of the disease The remus
sion ended after seven months Several months later at
the time of hypophysectomy she had extensive neoplastic
mfiltration of both lungs pleural effusion on one side and
bloody pericarchal effusion with accompanying enlarge
ment of the cardiac shadow on x ray

Roentgenograms taken only six weeks after hypophy
sectomy show app of
lesions absence of pleural fwd and dunmuhon m the
size of the carchac shadow Her remussion contnues ten
months after hypophysectomy

Case 5 A 44 year old woman two years after radical

had skeletal with hyper
calcuna and hypercalcemia  Companson of roentgeno
grams of the pelvis and femur before operation with those
taken six months after hypophysectomy shows mproved
structural appearance

A lantern shde shows the subsidence of hypercalcunia
and hyperca.lcemla within ten days after operation and
a ance of (return to nor
mal from 2 preoperative BUN of 45 mg per cent)

Summary of Clinical Data

Of the sixty seven patients who survived operation six
were premenopausal thurty four were postmenopausal
sixteen had been cophorectormized and eleven had had
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tients with intracramal clots required secondary opera
tions

Impairment of the sense of smell has seemed to be an
unavordable result of deliberate section of the nght olfac
tory nerve and the stretching of the left nerve which oc
curs when the frontal Jobes are displaced by retraction and
dramage of spmal flud Fortunately this 1s not to be
regarded as 1 senious complication

Remussions Thirty six patients (about one-half) bhad
objective remission of thewr disease, and of these eight
were regarded as having arrest of disease while twenty
eight had regression Table 5 Lsts the critenia employed
for determining objective rermssion of disease Although
some patients demonstrated symptomatic mprovement
they were not counted as remissions unless some objec
tive evidence existed

Examples of Objective Remussion

Case 1 A 42 year old (premencpausal) woman pre
sented herself with an ulcerating tumor of the mght
breast The lesion was raised had a granular and ne
crotic surface and measured 4 cm i diameter

A photograph six months after hypophysectomy shows
marked contraction of the lesion with epithclhalization
of the surface The patient 15 still m remussion eleven
months after operation

Case 2 A woman of seventy two had extensive involve
ment of the left breast by carcinoma with wide spread
of the tumor to adjacent regions of the left chest axilla
arm supraclavicular region and even to the nght side
of the chest wall

A photograph taken mine months after hypophy sectomy
shows disappearance of the lesion Shortly after ths
small Jocal recurrences of tumor growth appeared but
they have grown very slowly and the patent s other
wise well twenty months after hypophysectomy
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tients could not be determmned only two of these ob-
tamed remussion from hypophysectomy

Table § shows the results of hypophysectomy m eleven
patients previously treated by oophorectomy and adrenal
ectomy It 1s notable that hypophysectomy can 2dd to the

TABLE 8
Hypophysectomy in Eleven Cases with Precious Therapeutic
Castration ond Adrenalectomy
Failure 7
Arrest of disease (Lasting 2, 2, and 3 months) 3
Regression of disease (Lasting 7 months) 1

beneficial effects of the other glandular ablations It 15
speculative w hether this additional effect can be explained
on the basis of removal of ACTH effect on accessory
adrenal glands or whether 1n some patients there are
other factors such as removal of the source of somato

TABLE 9
h in Thirty four Pe I Cases
Failure 13
Arrest of disease 2
Regression of disease 19
Average duration of remission 7+ months

Stll 1 remssion 10 patients

tropic hormone We believe we have some evidence m
support of the latter possibiity which will be presented
hereafter

Table 9 shows the results of hypophysectomy 1n thirty
four postmenopausal patients Some of the patients had
undergone a natural menopause while others had under
gone artificial menopause prior to the development of
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both oophorectomy and adrenalectomy performed prior to
hypophysectomy Though the numbers are relatively
small some inferences and tentative conclusions can be
deducted

Table 6 shows results of primary hypophysectomy m six

TABLE 6
Premenopeusal Hypophysectomy in Six Cases

Failure 3

Arrest of disease 2 months (Patient dred of bram
damage from uradiation)

Regression of disease (lasting 7 and 11+ months) 2

premenopausal women none of whom had recerved hor
monal therapy Three patients showed objective, remission
of their disease

Table 7 shows the results of hypophysectomy mn sixteen
patients previously treated by oophorectomy The table

TABLE 7
Hypophysectomy in Sixteen Cases with Previous Oophorectomy

Failure 8

Arrest of disease 2

Regression of discase 5

Not evaluated 1
Response to castration 5 5 Response to hypophysectomy
No response to castration 4 1 Response to hypophysectomy
Unevaluated castration 7 2 Response to hypophysectomy

shows that of the five patients known to have had 2 tem
porary remssion following oophorectomy all obtamed a
new remission from hypophysectomy Of four patients
who failed to mmprove as a result of oophorectomy one
obtamned a remssion from hypophysectomy The effects
of previous oophorectomy on the remaning seven pa



In Patients wath Cancer 23

Ths table shows that the average survival period of
the thurty-one patients who were not benefited by hypoph
ysectomy was 44 months and that only seven of the
thirty one are still ving The figures give mute evidence
of the advanced stage of disease existing 1 the majonty
of the patients who have been operated on There 15 noth
ing to mdrcate that hypophysectomy 1f 1t 15 not beneficial
accelerates the disease

The average survival penod of the patients who ob-
tamed objective remssion thus far 1s twice as long as the
average of patients who did not respond to hypophysec
tomy and twenty one of the thurty six patients are still
lvmng

Summary and Conclusions

The results of seventy five hypophysectomes m seven
ty four women with ad ng ry who
were operated on between March 1954 and January 1
1956 are reviewed

There were seven deaths 1n the first thurty days after
operation with three deaths directly attnbutable to the
operation

Of the sixty seven patients who survived operation
thirty six had objective remussions of their disease and
thirty one were not benefited

New remissions can be obtamed by hypophysectomy i
patients who have been temporanly benefited by ooph
orectomy or by a combmation of oophorectomy and
adrenalectomy Every patient that was temporarly bene
fited by oophorectomy obtained a new remssion after
hypophysectomy and four of eleven patients having had
adrenalectomy obtained a new remission from hypoph
ysectomy

It 15 suggested that :f hypophysectomy 15 not employed
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breast carcinoma The effects of hypophysectomy were
the same 1n the two groups On the whole, the results are
better than mn any other group of cases with 62 per cent
demonstrating remussions following hypophysectomy

TABLE 10

Influence of Endocrine Status on Restilts of Hypophysectomy
in Sixty seven Patients Who Surviced Operation

Cases Remissions

Premenopausa) 6 3

Postmenopausal 34 21

Spontanegus {22) (14)

Induced pon therapeutic {12) (7

Previous therapeutic oophorectomy 18 8
Previous therapeutic

ocophorectomy and adrenalectomy 11 4

Table 10 shows in summary the mfluence of the endo
crine status on the results of hypophysectomy

Now that a satisfactory technique of operation has been
developed 1t 15 of importance to determme whether or
not hypophysectomy prolongs hfe It has been demon

TABLE 11
Survival after Hypophysectomy of Sixty seven Patients

Average Seill-Living

38 with remssion 93+ mo 21
31 no remission 44+ mo 7

strated that objective remission occurs n 50 to 60 per
cent of the patients While more time must elapse before
conclusions can be drawn analysis of cases of this seres
m which operation was performed frcm 24 to 2 5 months
ago shows a statistically sigmfi

survival 1n patients who responded favombly (Table 11)
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Surgical hypophysectomy has been carned out at the
University of Minnesota Medical School by Drs Wilham
Peyton and Lyle French of the Division of Neurosurgery

The le for hypopt y has been based on
animal 1nveshigations previous expenences m the hor
monal management of breast cancer and postulations re
garding the charactenstics of breast cancer growth The
mhibition of tumors m mice following hypophysectomy
has been demonstrated by varous investigators* * Fur
thermore the admimistration of growth hormone to am
mals has produced a number of neoplasms of vanous
organs other than the pitwitary gland ® From the chimeal
pout of view 1t has been postulated that the favorable
effects on breast cancer during administration of andro
genic and estrogeme hormones were 1n part due to pitwm
tary suppression earlter referred to as  chemeal hypophy
sectomy 7 It has also been observed that breast can
cer has not been reported m patients with Sheehan s syn
drome Dr Fuller Albnight many years ago suggested that
growth hormone might possibly be responsible for some
breast cancer growth

‘The apparent stunulating effect of growth hormone
breast cancer was reported by Dr Olof Pearson * I have
two patients m whom an exacerbation of prostatic cancer
was demonstrated during the admmstration of growth
hormone These data established further entera for a
rationale for total hypophysectomy It was apparent that
with present facilities total iracdiation of the pitwitary
gland was mpossible Total surgical hypophysectomy was
undertaken at the University Hospitals primanly as an

mveshgative tool mn the study of breast cancer which
would provide a means for further evaluation of breast

25
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as the imtial ablative operation m alterng endocrime m
fluence on the disease, at least 1t 15 preferable to adrenal
ectomy as a second operation following cophorectomy

The survaval period 1s more than twice as long m those
patients who obtain a remission after hypophysectomy as
m those who do not
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The extent of metastatic breast cancer 1n patients has
been demonstrated by the presence of microscopic me
tastases n the bram wedge removed and by the presence
of metastases 1n the pitmtary itself

Hormonal Replacement

Preoperatively the patients receive 100 mg of cortisone
mtramuscularly every twelve hours for at least forty eight
hours before the operation When patients are treated
longer than thus, the postoperative course seems even
smoother The mormng of the operation an additional
100 mg of cortisone 15 admmstered orally and 5 mg of
desoxycorticosterone acetate 1s given ntramuscularly
Postoperatively all medication 1s placed on an oral basis
as soon as possible The corhisone 1s reduced to an average
dose of 50 mg a day

Complications

Certan complications were observed Four patients
had rhinorrhea which was temporary mn nature This was
largely due to punctunng the sinus at the time of ron
geurmng away the antenor clmoids Memngitis occurred
m three patients The first patient had uremia and hyper
calcema preoperatively and continued to be confused
postoperatively though the serum calcium decreased to
normal The confusion was later proved to be due to an
Escherichia col: menmgitis The patient died of locahzed
brain abscess The other two patients had a proteus men
mgths and a paracolon memingitis Both recovered Loss
of smell occurred m cne patient This could not be ex
plamed since to our knowledge there was no interfer
ence with the olfactory nerve All patients have been
questioned regarding the loss of sense of smell There
were two mstances of visual disturbance The first was a
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cancer growth and guide future studies m this disease
Though hypophs sectomy obviausly has produced favor
able regressions m breast cancer growth, the study of
hypophysectomy represents a means of perfecting future
chemical therapy rather than promoting the surgical pro
cedure

“Total surgical hypophysectomy has been carned out m
twenty two patients followed for more than three months
In addition there were two patients m whom extensive
dural metastases discovered at the time of cramotomy
made 1t 1mpossible to carry out the surgeal procedure
This senes 1s not statistically sigmificant It represents
selection of patients based upon theorses of breast cancer
growth

Operative Procedure

The scalp meision 1s made behind the hair line, and the
flap retracted fornard All the operations were done on
the night, except in one case 1 which there were exten
sive metastases on the right The anterior medial portion
of the night frontal Iobe 1s removed 1n a wedge three centi
meters wide and extending directly down The procedure
provides 1 direct 1pproach to the pitwmtary gland and
further provides an area of expansion in case cerebral
edema should occur In this wav postoperative decom
pression was avoided No such complication has occurred
In those mstances m which the opttc nerves were short
the antenor clinoyds were rongeured away to provide
better visualization Once the pitwitary fossa 15 visualized
the stalk 1s prched up anterior to the chiasm, clipped and
cut The diphragma sellae 15 torn by blunt dissection
gomng from the medial portion radally The pituitary 1s
visualized and removed either in small pieces or on oc
casion as one large mass
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Case 2 This 42 year old woman had had a defimte
recalofication of osseous metastases six months earher
following oophrectomy At the end of the six months there
was exacerbation of the disease with extensive pelvic

Foll k there was cal
cification of these osteolyhc lesions Fafteen months post
P ly the was still

Metabokic studies have been camed out m selected
patients Examples of these studies follow

Case 3 Only one of the patients of this hypophysectomy
senes had had an adrenalectomy This 43-year old woman
had been cophorectomized at the time of the radical
mastectomy Osseous and pulmonary metastases re
sponded favorably following adremalectomy One year
after the adrenalectomy there was evacerbation of the
disease fested by hy 3! and h lcuria
A total hypcphysectomy was carned out Tlus was fol
lowed by a decreased serum calerum and a very slow de
crease in urmary calcium excretion over a two month
period There was a slow increase i serum alkahine phos
phatase and concormtant relief of pam Imally there
was evidence of spinal cord compression The reflexes
returned following hypophysectomy though recalafica
tion of osseous metastases did not occur

Case 4 This patent a 28-year old premenopausal
woman had extensive osseous metastases On an mtake
of 150 mg a day of caleum the unmary calcum aver
aged 400 to 500 mg daﬂy and hypercalcermia was present
One objectve of the hypop y was to
the rate at which an effect 1n such a patent would occur
and to attempt to determme whether or not hypophysec-
tomy would be as rapid 1n 1ts effect as bilateral oophorec-
tomy Postoperatively there was a rapid decrease mn
unnary calcium excretion and serum calcium The serum
alkalme phosphatase mcreased there was rehef of pam
and caleification of osteolytic lesions occurred

Case 5 An extensive metabolie study was carned out
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loss of peripheral vision 1 the night eye The second pa
tient six days postoperatively and concomitant with the
development of a paracolon meningits had 2 loss of vision
of the nght eye It was felt that the visual loss was sec
ondary to the meningitis and not due to trauma Three of
the patients have had thrombophlebitis of the leg post
operatively There was no subsequent comphcation Of
the entire twenty two patients eleven developed one or
more of the above mentioned complications

One patient demonstrated an alteration that may rep
resent a complication Postoperatively the patient had re
caleification of all osseous metastases The bone flap,
however showed progressive reabsorption An attempt
to demonstrate metastatic disease by needle aspiration of
this flap was unsuccessful This patient was the longest
surviving patient and has not had evidence of recurrence
within the bone flap that can be demonstrated

Chnical Response

The following are examples of patients undergomg
hypophysectomy for advanced breast cancer

Case I This 42 year old woman had previously re
ded favorably following v There had
been caleification of osseous metastases Subsequently
there was exacerbation of the disease with multiple osteo
Iytic defects [otal hypophysectomy was carrzed out and
the patient survived twenty five months Relef of pamn
and recaleification of the osseous metastases were evi
dent for twenty months at the end of this time the urmnary
calclum excretion began to increase The patient re
marned asymptomatic for twenty five months postopera
tively Because of the recurrent hypercaleiunia however
the patient was regarded s having a 20-month remission
During the remission there was regeneration of the nght
second nib which had been totally destroyed by the dis

ease
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creased feeling of well being 1n seventeen patients It
would not appear that pam relief 1s a result of removing
the antenor lobe of the bran There was no response
either objective or subjective m four of the patients

Of twenty two patients twelve are dead five of these
demonstrated objective regressions Ten patients are
alive all having had objective regressions

Mortahty

Of the twelve pahients now dead seven died because
of progression of the cancer some after a period of 1m
provement One patient demonstrating 1mprovement died
four days after the famly discontinued cortisone therapy
Ore patient died of menmgitis as a postoperative compls
cation Three deaths occurred immediately postoperative
Iy two of these patients had hilateral pleural effusion
and one had extensive liver and cardiac metastases Such
patients would not undergo operation under our present
cntena of selection

Regression Data

The average duration of improvement of the patients
m this series 15 very simlar to that reported by Dr Ray
mcluding those patients still mamtaming improvement
1t has been 72 months The average duration of survival
of the hving patients of which there are ten has ranged
from three to twenty five months the average penod be
mg 94 months The longest survival time of the patients
who died (the other twelve patients) was less than thir
teen months This mcluded two patients dymng two and
four days postoperatively The average sunaval of this
group 15 four months The duration of survival of the en
tire senies at the present time ranges from two days to

twenty five months The average survival has been 73
months
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m this 46 year old woman The purpose of this study
was to measure the extent to which 50 mg of cortisome
would affect metastatic cancer s the hypophysectomzed
patient Before hiypophysectomy the patient was placed
on a controlled constant intale and unnary calowm
serum calawm  and serum alkalme phosphatase deter
nunatons were done Following admmstration of 50 mg
of corbisone dmly there was an increase in calaum ex
cretion suggesang that the cortisone was mmbating an
acceleration of the disease 1 the bones The dose of corts
sone was then increased ta 300 mg daly Caleum ex
cretion decreased but she still remaned n negate cal
cium balance The serum calowm decreased to 2 normal
range It was postulated that this negative calorum bal
ance was a result of the decaleifying effect of cortisone at
the Jarger dose levels and the cancer was 1 part mubsted
by the larger dose of cortisone
Sut 1y a total hypophysect was performed
with the patient maintamned on the same dose {300 mg }
of cortisone There was no obvious alteration n the
serum calctum or calewum balance Smce the pitustary
was absent 1t was postulated that the persistent negative
caloum balance either was due to the decaloifying ef
fect of cortisone or that cortisone m small amounts mamn
tamed a certamn rate of tumor growth Only a shght nse
of serum alkahne phosphatase occurred Fimnally after
approumately one month the cortisone was reduced to
50 mg daly Immedately there was a nise sn serum atka
Line phosphatase and a positive calcum balance was
achieved Subsequently there was recalefication of the
osseous metastases
Summary of Chinycal Results
The results m this senes of hypophysectomized patients
are not statistreally sigmficant, since the senes consists of
of group of selected pahents Objective regressions oc
curred 1 ffteen of twenty two patwents There was no
objectis e response m seven There was pain relief or i
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creased feelmg of well being mn seventeen patients It
would not appear that paim relief 15 a result of removing
the antenor lobe of the bram There was no response,
either objective or subjective 1 four of the patients

Of twenty two patients twelve are dead five of these
demonstrated objective regressions Ten patients are
ahve all having had objective regressions

Mortakty

Of the twelve patients now dead seven died because
of progression of the cancer some after a period of 1m
provement One patient demonstrating improvement died
four days after the family discontinued cortisone therapy
One patient died of meningitts as a postoperative complt
cation Three deaths occurred mnmmed:ately postoperative
Iy two of these patients had bilateral pleural effusion
and one had extensive hiver and cardiac metastases Such
patients would not undergo operation under our present
cnitena of selection

Regression Data

The average duration of improvement of the patients
m this senes 15 very sumilar to that reported by Dr Ray
mcluding those patients stll mamtamning improvement
1t has been 72 months The average duration of survival
of the hving patients of which there are ten has ranged
from three to twenty five months the average penod be
mg 94 months The longest survival time of the patients
who died (the other twelve patients) was less than thir
teen months This included two patients dymg two and
four days postoperatively The average survival of this
group 1s four months The duration of survival of the en
tire series at the present time ranges from two days to

twenty five months The average survival has been 73
months
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mn this 48-year old woman The purpose of this study
was to measure the extent to which 50 mg of corhisone
would affect metastatic cancer 1 the hypophysectomized
patient Before hypophysectomy the patient was placed
on a controlled constant intake and unnary caleum
serum caleum and serum alkahine phosphatase deter
mmnations were done Following admmustration of 50 mg
of cortisone daily there was an ncrease 1n calaum ex
crehon suggesting that the cortisone was imhahng an
acceleration of the disease 1n the bones The dose of corht
sone was then mcreased to 300 mg daly Calcum ex
cretion d d but she stll r d m negative cal
cum balance The serum ealcium decreased to a normal
range It was postulated that this negative caleum bal
ance was a result of the decaleifying effect of cortisone at
the larger dose levels and the cancer was m part mhibited
by the lrger dose of cortisone

Subsequently 1 total hypophysectomy was performed
with the patient maintamed on the same dose (300 mg )
of cortisone There was no obvious alteratton m the
serum calaum or caleium balance Since the prtwtary
was absent 1t was postulated that the persistent negative
caloium balance either was due to the decalafymng ef
fect of cortisone or that cortisone 1n small amounts man
tamned a certain rate cf tumor growth Only a shght nse
of serum alkal d Fanally after
approumately one month the cortisone was reduced to
50 mg daily Immeduately there was a rise in serum alka
Lne phosphatase and a positive calaum balance was
achieved Subsequently there was recaletfication of the
osseous metastases

Summary of Clinical Results

The results in this senes of hypophysectomized patients
are not statistically sigmficant since the series consists of
of group of selected patients Objective regressions oc
curred 1n fifteen of twenty two patients There was no
objective response m seven There was pain relief or 1n
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We performed our first hypophysectomy n January,
1952 our enthusiasm waned abruptly, however, after
experience with three or four cases and 1t has only been
within the last year that this study has been resumed
This entire project has been under the supervision of
Dr Francis Moore the Chairman of our Department of
Surgery and closely supervised by Dr Andrew Jessiman
We have received close cooperation and much assistance
from Dr kendall Emerson of our Medical Department
m particular and many other people m the hospital The
first patient that we operated upon a womar with cancer
of the ovary demonstrated no evidence of any alteration
m the course of her disease We also have performed
hypophysectomies m one patient with cancer of the test
cle one with prostatic cancer and one with cancer of
the adrenal In none of these was there evidence of sig
nificant alteration of the disease although these patients
did experience some pain relief and some mcreased sense
of well bemng

One patient was operated upon for diabetes mellitus
with vascular renal and retmal disease and thirteen pa
tients were op d upon for tic car
cmoma eleven of these within the past fourteen months
Our experience with hypophysectomy 1s therefore limited
to eighteen patients

Operative Procedure

Patients are operated upon under light general anes
thesia wath mitrous omde through endotracheal tube with
the addition of muscle relaxants We have not used ether
or 1nduced hypotension m any patients mn this group
The nght frontal bone 1s exposed by a coronal meision

33
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In conclusion, each investigator has to choose a method
of therapy for breast cancer patients In our expenence
all patients who responded to therapeutic oophorectomy
were mproved by hypophysectomy Two patients who
mmproved followng hypophysectomy subsequently dem
onstrated another regression with androgen therapy
Estrogenic hormone therapy has failed to affect the disease
n six patients demonstrating reactivation of the disease
after transient improvement followmng hypophysectomy
In the postmenopausal patient estrogenic hormone ther
apy would appear to be the preferential treatment The
decision as to whether or not 2 woman 1s postmenopausal
15 based upon the degree of ovartan function most usually
measured by the vaginal smear which usually shows
cormfication five years or more after the last menstrual
period It 1s possible that hypophysectomy would be of
value m those patients m the postmenopausal group who
have obtamed regressions from estrogenic therapy
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to them We have done this i only one patient, operated
on approumately eight weeks ago

Hormonal Replacement

Patients are prepared with cortisone previous to opera
tion Those already receiving cortisone are given an
mereased amount Just prior to operation All of these pa
tients have been started on intravenous compound F
after the gland has been removed usually receiving 150
to 200 mg dunng the first twelve hours I thk 1n every
case we have swatched directly from the intravenous
Cortef to oral cortisone withm twelve hours of operation
The cortisone 15 then dimnished usually to a Jevel of 50
mg within a week to ten days after operation We have
never been able to carry any patient on less than 50 mg
of cortisone per day even when gridual reduction has
been attempted the patients have always expenenced
extreme fatigue hypotension etc

Mortality

Two patients 1n our series of eighteen have died wathm
thirty days of operation without leaving the hospital
One of these patients died of strangulation from a huge
mediastinal mass causmg acute bronchual obstruction She
also had an acute myelophthisic anemia due to virtual
replacement of her bone marrow with tumor tumor cells
were actually seen 1n a smear of airculating blood It was
felt that her overnhelmimng disease and not the operation
was the cause of death

The other patient who died within thurty days also had
extensive pulmonary and pleural lesions She died of an
aspration pneumonutis seven days after operation 1 what
I think must be considered an operative death

Among the other sixteen patients six died from one to
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and the bone flap 15 carned to the mdline and as low as
possible As the dura 1s opened 30 to 40 cc of spmal
flud 15 dramed The nght olfactory tract 15 sacnficed as
Dr Ray outhned The pituitary stalk 1s exposed between
the optic nerves and cut At first we exposed the stalk
rather high up putting our silver chip on 1t coagulating
distal to this and cutting through the coagulated area
In the last five cases, m an effort to combat diabetes
msipidus I have made a special effort to free the arach
noid as carefully as possible completely avoiding the
stalk, and have simply placed a nerve hook around the
stalk gently and cut it without any clipping or coagula
tion There has been very little bleeding A small pledget
of cotton on a silk string 15 used to tuck the stalk back
under the chiism Ths 15 left 1 place until the operation
1s finished and then removed We try not to touch the
proximal stalk or have 1t handled during the operation
After removing the gland as thoroughly as possible by
dissectors and curettes we wipe the sella briskly with dry
cotton and swab 1t thoroughly with Zenkers solution

In the last patient treated we sutured a piece of
polyethylene film over the surface of the sella turcica
tacking 1t to the margwn of the diaphragm of the sella at
the concluston of the operation It has been shown n
rabbits that 1f small amounts of pitwtary tissue are left
m the sella within ten days to two weeks after hypophy
sectomy one can trace new vessels growmng down from
the portal crrculation from the bramn mto the sella to
revasculanze the remaming cells ® Since 1t 15 possible that
the function of the anternior pitwitary gland 15 under the
control of receptors m the hypothalamus 1t may be that
1f a few cells are left belind we can reduce their activity
or at least delay their regeneration and resumption of
function if we can mmmze the return of blood supply
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One-half of our patients that 1s mine developed diabetes
msiprdus requinng continuing treatment with pitressin
tannate m o1l Six patients had no diabetes msipidus or at
Teast not enough to require any treatment and the three
remaining had only very transient or mld diabetes Three
of the five patients in whom the stalk had been cut without
any chpping or cautery did not develop diabetes at all
Four of these five patients interestingly enough on test
mg with nicotine and hypertonic saline showed that they
still have the capacity to secrete antidwretic hormone
The fifth patient has not been tested

Tt s certainly a clmical impression that low stalk section
without chpping cautery, or any trauma to the upper
stalk 15 gomng to result m a decrease mn the madence or at
least 1n the severity of diabetes insipidus We do not yet
know however whether or not this procedure 1s gomng to
result in leaving anteror pitwitary cells m the lower end
of the stalk We have the impression that the stalk varies
considerably m size from one patient to another and I do
not know the sigmficance of 2 thickenng of the stalk just
above the sella We have seen gross evidence of metastatic
cancer 1 the pituitary n three of thirteen patients with
cancer of the breast

Laboratory and Climical Studies

Among ten of the patients with breast cancer who have
had adequate testing uptake of radioactive 1odine varied
from 155 to 56 per cent and postoperatively from 1 to
16 per cent Among the last seven patients who are the
most satisfactory cases from a surgical pomt of view the
uptahe of radivactive rodine postoperatively has never
been higher than 65 per cent PBI values have been
between 13 and 3 FSH assays n the breast cancer pa
tients showed preoperative values of 10 to 200 mouse
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five months after operation of progresston of their cancer
The remaming ten are still alive from eight to thurteen
months after operation Of these ten, one 15 the diabehe
patient and the other mne are mammary cancer patients

Morbidity

We have been mmpressed with the low morbidity of the
procedure Most of the patients have been alert withm
two to four hours after the operation and able to take
flwds and cortisone by mouth the following day m per
fectly adequate amounts

Comphcations of surgery have been rare One patient
developed a wound mfection due to techmecal error m the
handhng of an open frontal smmus There has been no men
mgiis no rhinorrthea There have been no intracramal
hematomas and no hemiplegias one transient weakness
of the left arm We have had no visual disturbances n
the way of visual field defects or dumimshed visual acuity
1n our patients with the exception of the diabetic patient
who was essentally blind at the tune of operation Two
or three of our patients have complamned rather bitterly
of the loss of smell One patient had a mild seizure the
day after operation and we have had three other patents
who had smgle convulsive seizures one six weeks one
exght weeks and one ten months after operation This ex
cludes the diabetic patient who had many convulsions mn
the pertod six to twelve weeks following operation I
understand this has also been your experence Dr Luft
m diabetic patients Another complication seen n one
of the two patients m our senies who had been treated
previously by adrenalectomy was two episodes of acute
severe hyponatremia ' We have not seen any difficulty in
sodium or other electrolyte regulation m any of the hy
pcphysectom:zed patients who still had adrenals m place
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taken thurty minutes after the stalk was cut showed com
plete disappearance of all the ACTH 1n the circulating
blood This was also true in samples taken after the
hypophy sis was removed

Chimcal Results

Of the thirteen patients with mammary cancer who are
still Lving the longest survival thirteen months 15 that
of @ male patient This patient who has had the most sat
wsfactory subjective and ohjective remussion cbserved so
far was previously treated by orchiectomy to which he
had an equivocal response Following hypophysectomy
he has had extensive recalaification of osteolytic lesions
throughout the spme and pelvis He has been completely
free of bone pamn since the day of operation and his cond:
tion has been very satisfactory throughout

Four of our thirteen patients have been failures two
died 1n the postoperative period and two failed to show
any halt 1in the course of the disease All four of these
patients had extensive pulmonary and pleura! lesions and
widespread soft tissue lesions Two of them had hver
lesions as well It 15 too soon to give any statistically vahid
results on our other mne patients At least three of them
have had striking objective remussions and are still m
remission At least three others seem to have marked
arrest of a rapidly advancing disease process It 1s possible
that the mine surviving patients will show objective relief
of sigmficance As to subjective rehef 1t 15 difficult to
grade and probably one should not even try but I would
say that m a thurd to a half of our patients the subjective
telief has been very great and m the other half it has
been mild but defimte One question that I am hopmg
those of you who have had longer follow ups will discuss
1s how many of these patients are actually returning to
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umts Postoperatively the values were five umts or lessin
all but one who had a positive FSH of 7 5 mouse umts

In patients with bony metastases we have done unne
caleium excretion studies on low calcium diets All patients
with bony metastases have not shown nereased calewm
excretion With only one esception however, when m
creased caleruria was present st dimmished following
hypophysectomy Preoperative estrogen stunulation stud
1es were found to be very disturbung to some of these
patients They may develop fever tremendous malaise
and mereased bone pam and cne or two patents have
gone 1mto coma

In our expenience whether or not a patient responds
to cortisone has not proved to be satisfactory indication
of what hypophysectomy will accomplish from a thera
peutic pomt of view Certamly some patients who have
not shown decreased calciuria on up to 300 mg of corlt
sone preoperatively have still obtamed some reduction 1
calowria after hypophysectomy

Dr David Hume of our physiology group has been
carrying out bio assays of arculating ACTH m some of
our patsents He has found that stunulation of ACTH
production 1s markedly reduced when the prtwitary stalk
18 cut Almost all of our previous patients have recetved
some cortisone preoperatively The last patient however
had not had any cortssone for a period of two to three
months before operation She was given no preoperative
cortisone and none during the first part of the operation
Followmng cramotomy the stalk was exposed but nesther
the stalk nor the gland were touched A sample of the
artenal blood was taken Bio assays made wath 1t on by
pophysectorzed dogs with the adrenal vem cannulated
showed & large of circul ACTH p bl
as the result of the trauma of the cranwotomy Samples




DR LEONARD P ELIEL

The work which I am presentmg has resulted from
the collaborative efforts of the Ollahoma Medical Re
search Foundation and the Department of Neurosurgery
of the Unwersity of OMlahoma School Medicine Smce
July, 1955 we have done mine eramotomies n patients
with advanced carcinoma six of which were surgical
hypophysectomies for advanced carcinoma of the breast
and three of which were craniotomies for instillation of
radicactive 1sotopes 1n patients with advanced prostatic
cancer We will discuss the latter tomorrow

The techmque that has been used ;n Oklahoma City
for hypophysectomy 1s essentially that which Dr Ray
has described The patients are usually anesthetized with
mtrous oxide although hght ether anesthesia with pento
thal imduction also has proved satisfactory in a few cases
The stalk has been cautenzed 1 all the cases reported
here

Hormonal Replacement

We have tried 1n two cases to mamntain the patient with
mtravenous soluble hydrocortisone only rather than with
ntramuseolar cortisone This techmque was found un
satisfactory because of the marked fluctuations m blood
pressure necessitating frequent regulations of the mtra
venous dnp Two attempts to mamtam patients post
operatively on predmisone have proved unsatisfactory
with the patients developing weakness gastromtestinal
symptoms and general malaise I would be mterested to
hear 1f any other conferees have had any experience with
this steroid as the sole mamtenance therapy

Mortality and Morbidity

There was one postoperative death which occurred
two weeks after hypophysectomy as a result of progres
41
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jobs or to housework We have been mmpressed that some
of these patients who seem to have both subjective and
objective improvement with clear evidence of regression
of disease are still not mterested mn domg very much

If any summary can be made from our clnical expen
ence to date, 1t 15 that this operation seems to be entirely
feasible with low morbidity and mortahty The patents
all feel better the next day and are glad they have gone
through with the operation The relief of pamn and the
increased sense of well bemng has been very rewarding
regardless of whether or not there has been any demon
strable alteration n the disease course

There are certamn disadvantages to the procedure Cer
tamly the loss of smell 15 a mnor one The problem of
diabetes msiprdus 15 2 defimte one which requrres regu
lation and management We may be able of course to
control that better with more surgical knowledge The
patients who have had adrenalectomy plus hypophysec
tomy are difficult patients to manage postoperatively, and
1 believe that 1t 15 probably not feastble to care for such
patients except it the hospital
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sectomy include absence of unnary FSH a drop 1n radio
active rodine uptake m twenty four hours to 5 per cent
or less and a drop i protem bound 10dine to 3 micro
grams or less Later on I will present some other physio
logic tests which I think may also be some indication of
completeness of hypophysectomy

I would like to discuss the fatlures mn a Little more de
tal One of these patients who was considered to be com
pletely hypophysectomized from the physiologie pomnt
of view was a patient of 54 years who had an unequvocal
regression of tumor after the admmistration of testoster
one and who upon admimistration of estrogen had shown
unquestionable acceleration of tumor growth This patient
did not obtan a remssion following hypophysectomy The
hypophysectomy was easy and it was the feeling of the
operator that there was no residual tissue However at
death the sella was excised en bloc senal sections made
and a few sheets of viable pitwtary cells were shown to
be present This rames the very nteresting question of
course as to whether or not a few wiable pitutary cells
can maintain tumor growth even m the presence of
physiologic tests which indicate virtual absence of pitw
tary function One 49 year old patient with osseous me
tastases who had ob dar after oophe
two years previously failed to obtam a remission after
physiologically complete hypophysectomy Two of the
patients who failed to respond had mncomplete hypophy
sectomies Each had very close approumation of the
clinods leaving only a small aperture Our group has not
had the courage to rongeur away the antenor chnords for
fear of getting mto the sphenord sinus

One patient preoperatively had mild diabetes charac
tenized by shght elevation of blood sugar and intermittent
glycosuna mnot enough to requre the admmstration of
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sive disease All of our patents developed diabetes m
sipidus Our only other complication was a temporal vis
ual field defect which persisted postoperatively

Chiueal and Laboratory Results

The longest survival in our very recent seres 1s now
about seven months with the patient still i excellent
remission Of the two remissions (Table 12), one 1s clas
sified as excellent, meaming actual objective evidence of
tumor regression and one as partial which corresponds
to arrest of disease with a fall of unne caleum exeretion
to normal values and no radiographic evidence of pro
gression Completeness of hypophysectomy 1s judged by
physiologic testng Our criteria of complete hypophy

TABLE 12
Surgical Hypophyscetomy for Carcinoma of the Breost in
Six Patients
Inovcep Remssion | Induced | Hypo-X
No | ———————————| relapse | Complete
Pty | Oophorec Testos with | (Physiolog
tomy terone | estrogen | {cally)
1 Remissions
Excellent| 1 + Notdone | Notdone Yes
Partial 1 | Not done Equv Not done No
post menop
I Falures I | Notdone
postmenop | 0 Probable | No
1 + Notdone |Notdane Yes
1 | Notdone + + Yes
post menop
1 }Notdone
post menop {0 Not done No

Postoperative mortahly 1 patient two weeks postoperatively from

progression of
+Indicates r:'m!ssim:l produced
0 No remussion produced
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Our group has attempted hypophysectomy on eleven
patients The operations were done by Dr Wesley Gus
tafson Unwversity of Illinoss, and Dr Adrien VerBrugghen
of Presbytenan Hospital Chicago both highly quahfied
neurosurgeons Of the eleven cases m which hypophy
sectomy has been attempted, 1t was completed 1n nine
Two patients were moperable one because of an anatorm
cal vanation that would have required sacrfice of the
optic nerve which we did not feel was justified and the
ather patient b of cerebral that were 1n
the way We had one surgreal complication resulting n
a loss of vision except on the nasal side of the nght eye
this patient no longer has adequate vision We have three
operatve deaths Two were due to surgical trauma and
one to renal shutdown on the eighth postoperative day in
a patient with extensive liver metastases

Chnreal Results

The three patients who died did so before there was
any evidence of tumor regression Two patients have had
very remarkable defi and ding reg
The other four patients have not shown any regression
Neither of the patients who responded favorably had had
any form of therapy for their metastatic disease before
the hypophysectomy Both were premenopausal The first
patient a woman of 43 had a tremendous primary tumor
m situ that extended to the axilla She also had osseous
metastases The tumor to all mtents and purposes had
disappeared Sixteen months have passed without any
evidence of recurrence The other patient 15 a 35 year
old woman who had osseous and pleural metastases which
necessitated emptymng the chest weekly or at biweekly
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msuhn After hypophysectomy, which was physiologically
complete this patient had a normal fasting blood sugar
and no further glycosuna

I would like to rerterate the feelmgs of Dr Matson
Dr Kennedy and Dr Ray that this 1s a procedure which
m the hands of competent neurosurgeons 1s certamly
easy to accomphsh In this particular group even though
1t 15 our first six cases of surgical hypophysectomy the
results have been very gratifymg not m terms of remis
sions but certanly from the pomt of view of therr post
operative course



DR. WILLIAM H BAKER

We have not been completely successful 1 removing
the total hypophysis Our first patient was done early
m 1951 on the advice of Dr Fuller Albnght and that
patient had a functionmg adrenal carcmoma She was
a 22 year-old female with Cushings syndrome, mcluding
acne hypertension elevated ketosterords and formalde
hydogemc corticords and polycythemia  Studies done
prior to hypophysectomy showed that this tumor was
responsive to large amounts of ACTH and on 500 mg of
ACTH daily she had an increase of 17 ketosteroids and
formaldehydogente corticoids Her pitwitary was removed
without 1nstillation of Zenker s flud and about 07 gram
of prtwitary tissue was removed Followmg operation the
levels of all the previously elevated steroids decreased
to normal levels within twenty four hours In addition her
hypertension lessened and m fact disappeared after £f
teen days H a gradual m her 17 Leto
steroids then appeared accompamed by an increase m
her formaldehydogemc corticoids and then there was a
gradual increase mn her hypertension and acne Four
months after operation she died An autopsy revealed

tc adrenal mvolving the liver and
lung The fossa contamed about 07 gram of pituitary
tissue and a microscopie exammation showed active rm
tosis m many of the cells probably representmng active
regeneration

‘We abandoned this procedure until the report by Dr
Olvecrona and Dr Luft of therr excellent results i pa
tients with breast cancer

At the present tine we have hypophysectomized seven
patients six with breast cancer and one with melano
carcnoma The patient with melanocarcmoma recerved

47
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mtervals Smnce hypophysectomy, there has been no ac-
cumulation of flnd She has been mn remission for fourteen
months



DISCUSSION

Dr Lirserr Dr Luft what 1s the lowest value you can get
and be sure you are measuring ketosteroids?

Dr. Luer This 15 a difficult question to answer I would think
about 1 to 2 mg

Docror Did Case 18 (p 7) have evidence of adrenal prtwy
tary function?

Dr Lurr The excretion of 17 ketosteroids was 28 mg while
she was on cortisone That 1s a low value The ACTH test was
negative all the ime

Dr Renweoy What type of response did she have? Was the
pain relieyed?

Dr Lurr The pam was relieved She had a marked decrease
m the wfiltration 1n the left breast where she had her primary
tumor She had a wound 1 the shin over the primary tumor that
was very pamnful before the operaton The wound did not dis
appear completely

Dr kenneoy Dr Ray could I ask you why you dram the
spial flusd?

Dr Ray The drainage allows further retraction of the bramn

Dr kennepy You are emptying the ventricles?

Dr Ray We dram all the spinal fuid but not until the dura 1s
opened From time to time we remove an addihonal amount dur
mg the operation One of the reasons for this 15 to get a “slack
bram and often once the field 15 exposed 1 can remove the re
tractor and work without it The other advantage of drammng the
fud 15 that the field 1n the region of the sella 1s kept dry

Docror Are anhbiotics used?

Dr Ray Yes if the sinuses are opened Also all patients are
given anhiconvalsants for about ten days since serzures may occur
during this time

Dr KennEDY Are convulsions frequent?

Dr Ray I would not say they are frequent They occur mn
possibly 5 per cent of the patients no more than that

Dr heaneoy Do you cut the olfactory nerves®

Dr Ray The nght olfactory nerve 1s divided If the left nerve
pulls away and tears as it may then patients lose smell function
T do not know evactly how many patients have lost the sense of
smell We perhaps have not followed this as carefully as we

49
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no benefit and there was no effect on the course of the
disease the patient died four months after the operation
with a widespread melanocarcmoma of the lungs and
bramn Functioning pitwitary tissue was agamn found m the
sella Six patients with cancer of the breast were hy
pophysectomized who had not had a previous ovariec
tomy or adrenalectomy and all of whom were five years
postmenopausal or post bleeding Of these six four repre
sented incomplete removal of the hypophysis and were
unsuccessful as judged by physiological tests after the
operation and corroborated by autopsy

Two patients did show complete hypophysectomy as
measured by protem bound 10dine determnations and
mability to respond to epmephrme as measured by blood
eosmophils In both of these latter patients there was
Iittle change qantitatively in therr urmary output of 17
ketosterords corticoids or estrogens as measured by fluo
rogenic phenols They were both mamtaned on 50 mg
cortisone daily and m both cases androsterone and et
cholanolone completely disappeared from thewr urme

A similar disappearance of androsterone and etiocho
lanolone was encountered mn adrenalectomized patients
maintamed on cortisone

We are unable to demonstrate any change in chemical
measurements of estrogens erther as fluorogemc phenols
or by countercurrent distibution In both of these latter
patients follicle stimulating hormones disappeared after
operation
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Docror  You dont reheve the edema?

Dr Ray Edema has not been an important factor and the
wound s closed without decompression

Doctor How quickly do the tumors regress within a few days?

Dr. Ray No we sometimes do not see an obvious regression 1o
a lesion for three weeks or more

Dr kevvepy Could you tell me whether the pitwtartes of
your patients who have been previously castrated appear any
larger grossly than patients who have not been castrated?

Dr Rav I dont think we would be able to answer that, un
fortunately While we have sometimes weighed glands some tissue
1s Jost 1n suction Pituitaries vary in size just as noses do It brings
to mund also the fact that we have come to recogmze usually at
the table those who have metastases m the gland Do you know
how many there are Dr Lipsett?

Dr LirserT Six of our patients have had metastatic nodules
in the prtustary

Dr Apsir How did you recognize them?

Dr Ray You can tell usually by the gross appearance of the
tissue

Dr Bercenstar Dr Kennedy what 1s your mterpretation of
the data obtawned 1 your Case 5 (p 29)?

Dr Rexwepy The interpretation of these data was that 50 mg
of cortisone may mtiate a stmulating effect on the breast cancer
Thus has been seen dunng the imtiation of therapy with androgemic
and estrogenic hormones However wath the latter hormones per
sistence i hormone therapy may be followed by a remussion It
15 quite possible that had the 50 mg of cortisone been contmued
a sunilar type of remission would have occurred Certanly during
the period the patient recewved 300 mg there 1s ndication that
the growth rate of the cancer was partially suppressed Yet at the
same time there may be a mild degree of maintenance of a growth
rate because of a muld stimulating effect on the tumor In other
words cortisone may have a dual effect 1) that of suppressing the
Pitwitary and adrenal glands wath respect to a stmulating factor
of breast cancer and 2) supplymng at the same time as metabolic
breakdown products substances that are also stmulating to the
breast cancer Certamly after hypophysectomy 1t 15 evident that
reduction of cortisone to 50 mg a day 15 followed by objectve
evidence of improvement Clearly therefore the 50 mg of cort
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might but the patient who does lose the sense of smell 15 usually
not greatly upset by it

Doctor How about the loss of taste sensation that goes with 1t?

Dr Ray They do not lose taste

SamE Docror Only smell?

Dr Ray Faste 1s one thing smelfl 15 another Taste 15 pre-
served that 14 they can discriminate among salt itter sour and
sweet There are also other aspects to enjoymg food such as
savonng its consistency

If the stalk 1s not coagulated diabetes msipidus which requures
pitressin 1s less hkely to develop We think there usually 15 some
degree of change i fld balance that can be measured on testng
Fluid mtake may ncrease to 2000 to 2500 a day but patients
can easily handle this amount without the need for pitressin

Dr M B Lipserr Are you disturbed by those cases i which
the stalk 1s very broad?

Dr Ravy I am because there 15 the po sibihty of leaving an
tenior lobe cells but maybe the cells are not mmportant The dia
betes msipidus 15 not an )} but 3t 18 2
nwisance Probably between 40 and 50 per cent of our patients
thus far have required pitressin

Dr kenncpy Was there increased intracramal pressure in
those patients who had clots?

Dr Rav For the first twenty four hours after operation pa
tients usually look well In the begmning we transferred every
patient back to Memorial Hospital from New York Hospital on the
day of aperation The afternoon of operation patients lock well
and they are able to have visitors that mght During the mght or
the next day they may develop signs of progressive drowsmess or
stupor and some left sided weakness as the result of an intracranial
clot Usually this comphcation comes on withm the first forty eight
hours For the past few months we have nat transferred the pa
tients for the first two or three days after operation and we have
picked up two clots m that ime

Doctor Is 1t sometimes true that there 15 this picture without
clot bemng present?

Dr Ray The patients upon whom we have re opened the
wounds have all had clots and the patients listed as “dymng from
surgrcal compheations” all had clots esther extradural or subcorti

cal
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Iyt lesions to undergo spontaneous conversion to osteoblastic 1E
such change does occur 1t would tend to ivahdate radiological
evidence of recaleification as a cntenon of response to treatment

Dr hevxepy Much of the data are based on climical and
xray findings Actually pathological data are required to answer
these questions Certainly an osteolytic lesion 1f the rate of growth
15 reduced might appear osteoblastic but the lesion may stll be
growmng In other words the rate slows so that there can be osteo-
blastic actvity about the lesion On x ray 1t looks more caleified
This would represent an osteolytic changing to an osteoblastic
lesion but 1t 15 still growing $o 1t 15 really not under control On
the other hand with an osteolytic lesion and a decrease of the
unne caleum to 2 normal level a more normal bone structure or
lughly caleafied structure may occur Biopsy will reveal bone wath
an occasional trapped tumor cell In contrast to the previous type
where a httle calewm 15 deposited around the tumor those tumor
eells usually are quite active This 1s my interpretation of this phe
nomenon based on metabolic changes supported by bone biopstes

CramviaN Prarsov  The physwologic effects of cortisone i
large doses on normal bone 1s to produce osteoporosis and negatve
calcum balance If cortisone 1n a patient with an abnormal bone
condition who has high calem excretion puts the patient m
positive caloum balance then you cannot reconcile this with any
Imown effects of cortisone on normal bone Therefore I think that
¥ou must mterpret 1t as positive evidence of suppression of bone
destruction  You mfer that if the destruction had been due to
tumor that the progress of the tumor has subsided Measurement
of calcium excretion 1s ke any other test 1t 1s ke the < rav They
are all mdirect tests and you have to use inference

Dr Tavior This s such an important pomt that I think we
ought to have some mformation on the effects of cortisone m other
metabohe diseases 1 which you have a lugh calaum excretion and
hugh serum caleiom

CHATRMAN Pransov It has been studied There are many ecan
cer patients 1n whom cortisone has no effect at all on high caleium
excretion

Dr hevwepy Having established the fact that this patient did
have a regression 1 terms of calofication of bones the terpreta
tion 15 that 18 good hypopt 1s better

Dr. Formest Following implantation of the pitugtary with
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sone used as maintenance therapy 1s not responsible for the tvpe of
regression that 15 being observed after hypophysectomy

Dn BercensTAL That brings up the whole question of whether
or not cortisone can be d to sub. that have
activity

Dr KENNEDY You can go one step further Androgens can be
converted to estrogen

Dn Bencenstan Estrogenic activity by bio assay was found
in the urnne of patients after a dose of cortisone

Dn hennepy This was one of the postulations we considered
working on and possibly explams the mital increase m calowm
excretion but regardless 1t would seem that the 50 mg after
hypophysectomy 1y not domg any damage to the pahent It does
not appear to be responssble for the remssions and therefore
removing the pitwtary would appear to have been the factor
responsible for the regressions

D TaviorR Arent we making a mistake m relating the de-
crease m calomm excretion to tumor Tegression? Might it not be
the effect of cortisone on normal bone?

Dx Kenwepy The 300 mg of cortisone miy produce a de-
calaifying effect since the negative calciym balance was mawm
taned Actually the serum calgum did come down to normst
ranges The answer ta that question 15 not yet clear

This study was reduplicated using predmsone i a patient of the
same age A dose of 250 mg a day produced an almost 1dentical
effect
Dr Evmr We can show you a metabolic studv which 1s almost
the exact duphcate of that one except that the patient was not
hypophy d and an 1 was achieved with
75 mg of cortisone I stll dont think that 1t 15 clear that the re
misston 15 the result of hypophysectomy I still thimk 1t might be
due to the cortisone

Dr Tavior You cannot call st remusston I think it 15 wrong
to call 1t repnssion It 15 a metabolic change How do you knaw
1t 15 reyussion of the disease 1n the bone? Why 1sat that an effect
on the hony system mstead of necessarily on the tumor?

Docror You might go one step further Maybe you just changed
the tumor to 2 blastic type of lesion

Dr Formest I had the mmpression that it was rare for osteo
Iytic and osteoblastic lesions to occur simultaneously or for osteo
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to suppression of ovanan function The patient 1n the pcstmeno

pausal age group who has d or

hormone therapy with sut bation 1s ded as an
other candidate for hypophysectomy Two pauents m this group
have d. 0 The latter 13 based on
the theory that geme and androgense h

pausal women whibit the pitwtary function in part and this 15
responsible for regressions of the breast cancer Subsequent re
actnvation of the disease m these patients may represent an escape
of the pitwitary from the mhibitory effect of the honmones A few
patients were selected for operation who had not responded to
castration In such patients no response was anticipated and the
results justified this opion Hence very few hypophysectomies
have been carried out 1 patients previously castrated for recurrent
disease who did not show a response to the castration As previous
Iy mentioned therefore the selection of patients mn this senes for
hypophysectomy makes the series not statistieally sigmificant

Doctorn Have you operated on any patients who failed to 1e
spond to estrogen?

Dr Kenweoy No

Dr Jessiman In relation to what Dr hennedy said about the
Tesponse to hypophysectomy as judged by calowm  excrenon
studies I would like to say that many of these patents have shown
a response not mamdfest untll some four or fve weeks after the
operation as compared to the almost mmmediate responses that
we frequently see with ovanectomy

Dr Ruoaps How many of your patients have had oophorecto
my and adrenalectomy?

Dr Matsox Just one The other adrenalectomy was a prostate
cancer patient

Dn Buoans You are really not m a posiion to say whether
or not hypophysectomy has a role beyond that of adrenalectomy?

Dr Matson We are not able to say

Dr Ray They had all been castrated?

Dr Matsony Yes

Dr Ray What were their ages?

Dr Matsoy We have not done any patents ten years post
menopausal at all

Dr Reoaps One more question do you feel that this procedure
1s any more difficult to perform than an adrenalectomy?

Dr Matson Much less difficult in the expenence of our hos
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radon cortisone 1s not requured for the first two or three postopera
tive weeks Several of our patients with skeletal metastases have
shown a fallng serum caleum nd nsing alkalne phosphatase
which commenced two to three days after the mplant and co
merded with rehief of pan These changes could not have been
due to cortisone for they had not had any We do not regard
these changes as evidence of regression of disease unless they are
later followed by skeletal recaleification

Doctor Dr Kennedys cases are very carefully selected Is this
true of yours Dr Ray?

Dr Rav 1 did not mention the type of case that we exclude
One of these 1s the patient with evident intracramal metastases
We have meluded some who have had metastases to the skull
and have cramal nenve palsy but no one who has increasing
hy )t aphasia or I pressure We exclude
those with impaired hver funcuon due to extensive hiver metastases
We also exclude the patient whose pulmonary metastases are S0
great that the lung capacity 1s hmited to the degree that they are
unsafe for operation

Dr Kenneoy Dr Ray I agree with you We do not operate
on anybody with bilateral effusion or with extemsive Liver me
tastases If the patient will not survive there 15 httle to be gamed
by hypophysectomy

Dr Raxy We were pleasantly gratified by our results mn patients
who had a lot of pleural flid In many of these the flmd has not
reaccumulated after operation If we can show that the lung ca
pacity 1s adequate with the flurd drammed we do not regard pleural
flusd as a contramdication to operation

Dr KENNEDY We operate on those who have unilateral effusion
but not those with bilateral effusion In our expenence they will

t to be 1l with pul. y disease

Dr JesstMaN Dr Kennedy on what grounds did you select
your patients?

Dr Kennepy The patients were selected for operation by the
following cntenia The patient who was therapeutically castmted
for recurrent disease and di an objective 1mp
was regarded 2s an 1deal candidate for hypophysectomy Patients
duning the time of recurrence
of the dxsense frequently have a slowly progressive course Up to
three years after the last menstrual period such a patlent will
respond to hypophysectomy This result of course could be due
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to suppression of ovaran funcuon The patient 1 the postmeno
pausal age group who has to or
hormone therapy with subsequent exacerbation 15 regarded as an
other candidate for hypophysectomy Two patients m this group
have demonstrated regressions The latter consndemtmn 1s based on
the theory that and and;
pausal women mhibit the pituitary function m part and this s
responstble for regressions of the breast cancer Subsequent re
activation of the disease 1n these patients may represent an escape
of the pitwitary from the whibitory effect of the hormones A few
patients were selected for operation who had not responded to
castration In such patients no response was anticipated and the
results justified this opimoen Hence very few hypophysectores
have been carned out m patients previously castrated for recurrent
disease who did not show a response to the castration As previous
ly mentioned therefore the selection of patients mn thus senes for
hypophysectomy makes the senes not statistically significant

Doctor Have you operated on any patients who faled to re
spond to estrogen?

Dr. kexwepy No

Dr Jessnean In relation to what Dr Rennedy said about the
response to hypophysectomy as judged by calaum evcretion
studies I would Like to say that many of these patients have shown
2 response not mamfest unt] some four or five weeks after the
operation as compared to the almost immediate responses that
we frequently see with ovanectomy

Dr Ruoaps How many of your patients have had oophorecto
my and adrenalectomy?

Dr Marsov Just one The other adrenalectomy was a prostate
cancer patient

Dr Rmoans You are really not i a positon to say whether
or not hypophysectomy has a role beyond that of adrenalectomy?

Dr Matson We are not able to sav

Dr Ray They had all been castrated?

Dr Matsovw Yes

Dr Ray What were therr ages?

Drn Matson We have not done any patents ten years post
menopausal at all

Dr Ruoaps One more question do you feel that this procedure
15 any more dufficult to perform than an adrenalectomy?

Dr Marsox Much less difficult 1n the expenence of our hos




56 Hypophysectomy

pital where a good many adrenalectomies are done for various
reasons

There 15 one other thing I did not mention This procedure 1
not something for the stmerant neurosurgeon to do once or twice
a year It should be done in a center by a neurosurgeon cooperat
mg in a well orgamized project not as an occasional technical
exercise

Dr B L When adrenal was first

ber Dr Huggimn s stat Thus wall be something we will

never be able to do except i centers where we have a topnotch
team of mtermsts and surgeons Now as we have had mncreasng
experience with the operation and found the ease with which it
can be done many small centers with good mternists good sur
geons can successfully carry out this procedure T think 1t 15 agam
a matter of expenience Four or five years have shown us what we
can do The same thing I believe would happen here too

Dr Rax If hypophysectomy 1s gomng to be done m poorly
staffed hospitals 1t 1s sure to fall mnto disrepute I would expect
that most well tramned neurosurgeons can do the operative job
but a poorly tramed one 1s sure to get into more trouble than s
warranted On the other hand you can never regulate that kind
of thing or msist that an operation 15 so techmeally difficult re
quures such skill that 1t can anly be done mn a few hospatals

DR BERGENSTAL At this phase we must try all types of cases
of breast cancer because I dont think we are in any position to
select cases as yet We have no idea what we are domng with
hypophysectomy whether we are doing more than with cophoree
tomy or adrenalectomy Until we can get a large number of cases
of vanous types and groups of carcinoma we are mot gomng to
know what potential we have here

Dr kennepy From Dr Rays data and our own we do know
that the majonty of paﬂenu who respond to oophorectcmy are
gomng to wmprove with } I am d of this
Thus 15 a therapy I can oEer the patient In other types of patients
we dont know There hypophysectomy 1s a research procedure
which should be done but 1t should be selective and carefully
considered

Dr Matson Is that correct? Is it true Dr Pearson except for
the patient who has gotten a good response to cophorectomy you
at the moment have no preoperative cnitenia as to whether or not
a patient may get a good result from hypophysectomy?

dered 1
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Caxmman Peanson I think that 15 true There are 2 few other
things besides response to castration which make us feel that the
patient has a good chance The patient who responds favorably to
testosterone we thmk 1s likely to get a good response to hypophy
sectomy We cannot demonstrate that statistreally at the moment
with a larger number perhaps we can Exacerbation of the disease
by estrogen 15 felt to be 2 good critenon  Agan statistic wise we
need more mformation because we dont beheve that a test of
estrogen 1 all patients 15 a wise thing 1t may lead to senous
trouble

Dr kennepy I would Lke to ask 2 question about estrogen
stmulation of the tumor There 1s a case that Dr Ira T Nathanson
and I studied back m 1948 This 63 year-old patient was given

tidbestrol dately had e . of pamn developed hy
percaleemia and was very il According to Dr kendall Emerson
this represents shmulation of breast cancer

Dr Jessman What dose?

Kkenwepy 15 mg a day In the face of persistence of
therapy this patient had of pul y e
gression of osseous metastases and the subsequent calcium balance
study demonstrated a positive balance The hypercalcerma dis
appeared The testing of tumors to establsh estrogen dependence
18 musleading

Dr, Jessntan Dont you think that such a result wall be seen
m 5 per cent of the cases only?

Dn Tavior No

Dn Rkenneoy I think this 1s too specific to be regarded as a
comeidence

Dr Jessmaaw Is there another patient ke this?

Dr Kenwepy Not that T have ever studied

Dr Tavior I have not done calcium balance studtes on such
2 patient but I have seen cases m which patients have been given
estrogen and the soft tissue lestons have progressed and the patient
has had an increase 1n bone pan Then if estrogens are contmued
after about two weeks defimte regression of disease may occur I
dont thiok this 15 uncommon ¥ dont think that you can discard
estragen therapy on the basis of a short term observation

AN Pearson I agree that the only defimte critenon we
have for the selection of patients at the moment 1s the response
to castration The other things are susprcions

Dr Tavior Unfortunately response to castration 1s not imme-
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diate you have to wait about three months before you can make
a deaision on this basis

Dr BErGENsTAL What about patients who are already m
spontaneous menopause? There our criteria for castration are gone

Dr JesstMaN You can use the stimulation test perfectly well
1n the postmenopausal woman to find out whether or not she has
a “hormone strmulated tumor We prefer this term to “dependent.”

Dr Taxror How long do you contmue this test?

Dr JessanN For about three days

Dr henneoy Then you would have discarded the patient I
described who did not improve under estrogen therapy for some
time

Dr Jessian No I should have sad that this woman bad a
hormone stimulated tumor a tumor that could be stmulated by
estrogen and that therefore she would then possibly respond to
hypophysectomy

Dr Tavror Let us put it this way the tumor 15 stimulated
by estrogen the estrogens suppress the pituitary regression occurs

Dr Jessean That 1s what happened m this case but all we
are trying to do 15 prek out the hormone stimulated tumor as op
posed to the entirely autonomous tumor which goes on mrespec
tive of ablation therapy Dr Kennedy has shown us a very mce
test Your patient had a hormone stimulated tumor and probably
would have done well with hypophysectomy You did a hypophy
sectomy on her with estragens

Dr Euen On the other hand estrogen 1s an extraordmanly
dangerous thing to give m estrogen dependent tumors and 1n the
presence of osteolytic mght lead to hy 1 and
hypercalcemia

Dr Tavror It 1s not such a dangerous thing to gve Fifty
per cent of women well past the menopause will show objective
regression with estrogens It 1s good therapy

Dr EuerL In 50 per cent 1t will shmulate the tumor I dont
think we should persist

Dr Lieserr I dont thik 1t 1s posuble m discussing estrogen
therapy to group 1 and 1 women to
gether As you demonstrated Dr Kennedy some of the women
respond to estrogen and respond to hypophysectomy In the pre
menopausal women I dont thmk anyone has ever secn an estrogen
response 1 have been trymng to find such a ease
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Dr KenveEpy We have a senes of premenopausal women who
have responded to estrogen It requred 1000 mg of stlbestrol
With that dose regressions may occur Dr Nathanson and I had
fourteen cases and he referred to this in several articles but the
series as yet 15 not reported We are still adding to it

Dr Rar You got of pitwtary f ?

Dr Kenneoy So I assume I dont know Giving that dose
produces amenorrhea Whatever 15 suppressed the patients con
diton 1mproves Eye lesions pulmonary lesions and cutaneous
lesions have disappeared Duning the time the dose 15 bemg ad
mmstered 1f there 15 trouble gettng up to 1000 mg  acceleration
of the disease may occur We have two or three patients i whom
the disease was accelerated

Dr Matson Should not every premenopausal woman with

tastatic cancer be ooph d or do you think you should
go directly to hypophysectomy?

Cramman PEarsov I would think the best way to answer that
would be to find out whether or not the premenopausal patient
who fails to respond to ocophorectomy has a response to hypophy
sectomy 1If m a series of twentv or twenty five of these patients
all faled to respond to hypophysectomy then I thnk you can
say do oophorectomy first If you find 20 per cent or so of those
who failed castration will respond to hypophysectomy then I would
thmk you can go directly to hypophysectomy We have done
prmary hypophysectomy 1n six patients that Dr Ray presented
Three of these had remissions and 1t appears that ovarian function
15 markedly suppressed The vagmal smears and endometrium be
came atrophic There does not seem to be any measurable function
of the ovary mn the absence of gonadotrophin I think this 15 quite
an unportant pomt and 1 a group of investigators Like this we
ought to be able to accumulate twenty five such patients It 1s
possible that some patients will benefit from hypophysectomy who
do not benefit from ocophorectomy

Dr Ruosps Have you scen responses to hypophysectomy m
women who are more than ten years postmenopausal?

CHAmMAN Pearsov  Yes even twenty five years postmeno
pausal

Dr Ruosos In your paper Dr Ray you did not distngwsh
between responses to hypophysectomy m women with a spontane
©Ous menopause and those with mduced menopause
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diate you have to wart about three months before you can make
a decrston on thus basis

Dr BercenstaL What about patients who are already m
spontaneous menopause? There our critenia for castration are gone

Dr Jessian You can use the stnulation test perfectly well
1 the postmenopausal woman to find out whether or not she has
a “hormone stimulated” tumor We prefer this term to dependent”

Dr Tavror How long do you continue this test?

Dr Jessman For about three days

Dr Kennepy Then you would have discarded the patent I
descnibed who did not improve under estrogen therapy for some
time

DR Jessnean No I should have sad that this woman had a
hormone stimulated tumor a tumor that could be stinulated by
estrogen and that therefore she would then possibly respond to
hypophysectomy

Dr Tavor Let us put it this way the tumor 15 stumulated
by estrogen the estrogens suppress the pituitary regression occurs

Dr Jessmean That 1s what happened m this case but all we
are trying to do 1s prck out the hormone stimulated tumor as op
posed to the entrrely autonomous tumor which goes on respec
tive of ablation therapy Dr Kennedy has shown us a very mce
test Your patient had a hormone stimulated tumor and probably
would have done well with hypophysectomy You did a hypophy
sectomy on her with estrogens

Dr Eumr On the other hand estrogen 1s an extraordmartly
dangerous thing to give m estrogen dependent tumors and m the

of Iy might lead to hypercalcuna and

hypercalcerma

Dr Tavior It 1s not such a dangerous thing to give Fifty
per cent of women well past the menopause will show objective
regression with estrogens It 1s good therapy

Dr Erer In 50 per cent 1t will stmulate the tumor I dont
think we should persist

Dr Leserr I dont think it 1s possible in discussing estrogen
therapy to group p 1 and 1 women to
gether As you demonstrated Dr hennedy some of the women
respond to estrogen and respond to hypophysectomy In the pre
menopausal women I don t think anyone has ever seen an estrogen
response 1 have been trymng to find such a case
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means anything I think you need a much larger senes for the per
centage to mean anything

Dr Ray Dr Taylor do you know what lund of surgical pro
cedure was used i your group of patients? I know Dr VerBrug
ghen was domng one type of procedure one day when I was out
there 1 which he took the tuberculum sella off

Dr Tavior That 1s the patient who was binded I remember
when you were out there Now they are hoth apparently domng
your procedure

Dr Ray They gave up removing the tuberculum sella then as
 routine part of the operation?

Dr Taviorn Ver hen has been chusell the antenor
chnoids

Dr Ray That 1s something we have not done except m three
patients where we were unable to get into the sella safely or ade
quately Otherwise we have assiduously avoided taking off any
bone because I think it adds matenally to the possibility of com
plications

Ds Taveor We have encountered complications Of the two
deaths one occurred m Dr VerBrugghens service and one oc
curred on the service of Dr Gustafson I cannot tell you whether
or 1ot he removed any of the anterior cinod

Dr Ray One cannot chisel or rongeur bone without the pos
sibility of transmitting trauma to the optic nerves or to blood
vessels m the region After all the carotid artery 15 adjacent to the
anterior chinoids I am sure that it 1s a more time consumng pro
cedure and I think 1t carmes wath 1t more nsk of trauma to mmpor
tant adjacent structures

Dr Marsox That 1s absolutely night I have done it two or
three times 1 these patients and once or twice m other types of
cases It lengthens the procedure a great deal The man problem
we had was venous bleeding It 15 easy to crack the bone off and
stay out of the sphenoid sinus packing the mucosa ahead of you

Dr Ray A lot of mampulation 1s required

Dr Marson There 1s a lot of commumeation between the
cavernous sinuses antertorly It 15 easy to get mto this when the
tubercutum sella 15 removed

Da Kenveby It certamly takes only a few mmutes to chip off
the antenor chnoids
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Dr Ray We broke that down but the shde looked too comph
cated to present There 15 no difference i the response of the two
groups

Dr Matsov I wonder if that might not be because some of
these elderly people who dont menstruate are shll producing
estrogen and have cortical stromal hyperplasia

Dr henveoy How many regressions have you seen 1o women
who are ten years or more past the mencpause?

Dr Rax Would you say women over 60 would you choose
some age hke that?

Dr Kexnepy That 1s the age group we are interested

Dr Lreserr There were eighteen pahents m the spontaneous
postmenopausal group and a number were over 60 one patient
was 72 years old many were ten years postmenopausal We had
ten responses 1n this group of exghteen patients

Dr MarsoN Am I not comrect concermng the Smuths bio
assays of unnary estrogens * that they have found a significant
amount of unmary estrogens 1n some patients in therr seventies ten
fifteen twenty years past the menopause and that 80 per cent of
those patients have shown certical hyperplasia®

Dr Bercenstar Dont forget the adrenals produce estrogens
m an unknown amount and 1t vanies a great deal I am sure from
mdividual to indrvidual

CuARMAN PEARsON The meidence of remissions from castra
tion 1 postmenopausal patients 15 about 10 per cent, so why put
a patient through a procedure Like this when you only have one
chance m ten to help them

Dr Jessnan In your series of about twenty patients you find
that castration 1s helpful 1 10 per cent The only reason I brmg
up this pomt 1s that i our senies which 1s much smaller we have
found a relatively hugher percentage than 10 per cent I would say
at the moment about 25 per cent We have done many fewer pa
tients than you have

Dr Tavior Twenty five per cent show regression after aoph
orectomy?

Dr Jessmaan In patients 63 years or older

CHATRMAN szow Of ﬁfteen patients who had a spontaneous

thurteen ob from bined oopho
rectomy ad.renalectomy I dont think the percentage m this seres
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active 10dine uptake did not decrease at all It remaned about 50
per cent as far as I can remember The PBI was six pre and post
operatively yet the estrogens had dropped

D Matsow  After mne months she 15 stll one of the best
examples of remission

Dr Ray She had been castrated?

Dr JEssan Yes

Dr Baxen That has been of some concern to us You have
found the change m estrogens that we cannot find It may be that
the znc method of assay may be doing something to the active
compound that we do not pick up m our hydrolysate

Dr Jessvan That 15 hughly possible

Dr Baxer I dont think Engle feels that way but I do The
Patient changes yet we cannot find any change by our method of
estrogen assay

Docror Do you do fuorometry?

Dr Baker The method of estrogen analysis 15 by fluorogenic
phenols and then analysis by countercurrent distribution

Dr Jessnean How long do you hydrolyze?

Dr Baxer We hydrolyze for twenty mmutes m the autoclave
at fifteen pounds pressure

Dr Jessnean  That 1s the same as we do We hydrolyze for
ffteen minutes

Dr Baxer We dont use zme

Dr Jessmean We do so only for a certamn frachon Routine
hydrolysis 15 for fifteen minutes with acad ne ane In this particu
lar patient I was tallang about we got a change mn the TQ frac
hon as well as the TZn

Dr Baxer Vagmal smears are also a complete loss as far as
we have been able to see We have not been able to find any
change 1 vagmal smears before and after castration before and
after adrenalectomy and now before and after hypophysectomy
They dont seem to vary much

CHamvaN PearsoN It 1s rather amazing that you cant find
any change after castration m the vaginal smear Dr Treves would
you lke to comment about Dr Finkbemner s studies?

Dr Treves As far as the castration group 1s concerned Dr
Finkbemer has been able to give us very defimite information from
examination of the vagnal smear He has been able to predict
when the process 15 reactivated due to the secretion of estrogen
affecing the tumor process m the body Changes i the smear
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Dr Ray That 15 a hitle bit different than the procedure of
Dr VerBrugghen

Dr Matson We had to do it as Dr Ray said twice when the
chiasm was prefived and there was no room It certamly adds to
the dufficulty of the operation

Dr Ray I think that no two neurosurgeons are domg this
exactly the same It would be pomntless to msist that an operation
had to be standardized but there are good and bad pomts to some
of these procedures

Dr Brreenstar Have you done bio assays for estrogen m
hypophysectomized patients?

Dr Baxer No

DR Rmoaps Have you isolated estrogens i the urme after
hypophysectomy?

Dr Baxer The estrogens were not isolated as erystalline ma
terial but countercurrent distribution of the urmes mn the patents
whom we beheved to be totally hypophysectomized showed no
change 1n any of the estrogen fractions One of the patients who
had a ful hypoph died suddenly six months after
operation This pattent had a full blown chnical myxedema and
was not on thyroid medication No cause for death was found at
autopsy Serum electrolytes prior to death were completely normal
and myxedema was thought to be a possible cause of her sudden
death

Dr BenceEnsTAL You find estrone after oophorectomy and
adrenalectomy?

Dr Baxer Yes we find no difference m countercurrent dis
tnbution of estrogen before or after castration or after adrenal
ectomy

Dr BerGENSTAL You were talking about the possibiity of
conversion of cortisone to estrogen Do you think that 1s possible?

Dr Baxer We have never been able to find any evidence that
conversion of cortisone to estrogen ewsts ether by admunstraton
of labeled cortisone to patients or by mcubation of human tissue
slices with carbon labeled cortisone

Dr Jessiman  You asked about the estrogens We use the
Smuth bio assay with rats I have studied only one of our hy
pophysectomized patients the estrogens dropped from a high
p 1 level to dable levels It 15 difficult to know
how to judge these tests for completeness of hypophysectomy be
cause this patient has had one of our best responses yet the radio
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Dr Jessntax I have not done any work on that

Dr Wesr We have analyzed unnes from two hypophysecto
muzed ad d women d on 50 mg
of cortisone datly by mouth and failed to isolate any estrogens

Dz Rroaps Only 6 per cent of the admimstered estrone 15
recoverable as estrogemic matertal m the unne There 15 a big
chance of other metabolites of estrone being present They may
have an effect on breast cancer even though you cannot measure
them

Cramyan Peansov I thunk the pomt that Dr Rhoads brought
out may not be a famihar one to everyone This 13 work that Dr
Thomas F Gallagher of our staff did with C labeled estrone
After administration of the matenal, 60 to 70 per cent of the radio
activity was found 1 the unine but only about 10 per cent of the
matenat could be 1dentified as estradiol estrone or estriol In the
countercurrent distribution there are other compounds present
which have not been 1dentified The bo assay techmique would
certamly be mnterestng to compare with chemmcal measurements
Some estrogen metabolites may not have estrogenmic actvity and
thus would not be detected by bio assay

Dr Rroaps Yet they could be active m breast cancer

Dr WesT Are you concemed about your umnary estrogen
assays using the znc method for hydrolyzng the unnes® This
method of hydrolysis appears to convert unknown mactve sub
stances which may or may not be tme mehbol.\!es of estrogens
mto bl lly active of
Wouldnt it be better to measure the naturally occurnng urmary
estrogens?

Dn Jesstan 1 really canmot argue as Mrs Smth would
argue with you 1 understand that the substance the Smiths are

with the zme hydrolysis 1s part of the estniol fraction

The zme hydrolysis they beheve converts the metabohtes or
precursors or whatever you want to call them 1nto estriol. Thus 15
what 15 being measured after the three hour zine hydrolysis

Dr WesT Some mvestigators would prefer to identify what i
Put out by the body

Dr Baxer Dr Bergenstal you previously reported some
changes m estrogen excretion which were measured by bio-assay
Then you advanced the opiuon that perhaps these data were not
accurate

Dr BrrcewstaL Those studies I am sure have to be done all




64 Hypophysectomy

have also been noted following adrenalectomy There have been
some studies on hypophysectomy which wlule they are not con
stant are suggestive

Dr Lieserr Of the premenopausal women studied by Dr
Fikbemer three were m the progestational phase of the men
strual cycle at hypophysectomy They bled two weeks after sur
gery and subsequently the vaginal smears becz\me atrophic as

with patients who had h and )] On this
basis 1t would seem that the estrogen suppression 1s pretty com
plete

CHAmMAN PEarsoN Dr West will comment on this a Litle
later He has been measuring estrogens by chemical procedures

Dr Westr We are currently measuring urmary estrogens by
means of photofl y To get results by this method
lt 15 first necessary to separate the urmnary estrogens from other
which are normally present m
urme This separation 1s not easy but can be accomplished by a
combination of countercurrent distribution and paper chromatog
raphy

Dr BereenstaL This 1s the crux of our whole problem prob
ably We attempt to get 1id of estrogens and we find ourselves
with no good methods for measuring them or tellng whether or
not we are affecting them

Dr Jesstvan I wonder of we are not trymng to be too great
punists in attempting to differentiate the sort of estrogens we are
measuring

1 am not trymng to defend bio assay All I am saymg 1s that the
matenial I mject nto my rats produces changes 1n the estrus cycle
and these changes can be measured pre and post oophorectomy
and the levels can be shown to have changed

I cannot be precise as to the exact nature of the substances I
am measunng but I can look at the estrogen level I have meas
ured mn a post castration patient and say “This womans estrogen
levels are nising and T predict that m the event of reactivation of
her disease removal of her adrenals may produce a remmssion of
her disease Therefore I remove the adrenals What I have meas
ured I beheve to be Followmg adrenal the estro
gen levels as measured by the bio assay method of Smuth and
Smth 1¢ have fallen

Dr Tavror You see no evid that 1
to estrogen?

d
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Dr Jessnaan I have not done any work on that

Dr West We have analyzed urnes from two hypophysecto
mized adrenal d d women d on 50 mg
of cortisone daily by mouth and farled to isolate any estrogens

Dr Ruoans Only 6 per cent of the admmstered estrone 1s
recoverable as estrogemic matenal in the urine There 15 a big
chance of other metabolites of estrone bemng present They may
have an effect on breast cancer even though you cannot measure
them

CrARMAN Pearson I think the pomt that Dr Rhoads brought
out may not be a farmhar one to everyone This 15 work that Dr
Thomas F Gallagher of our staff did with C labeled estrone
After admimstration of the material 60 to 70 per cent of the radio
activity was found 1n the urme but only about 10 per cent of the
matenal could be 1dentified as estradiol estrone or estriol In the
countercurrent distribution there are other compounds present
which have not been 1dentified The buwo assay techmque would
certamly be mnteresting to compare with chermcal measurements
Some estrogen metabohtes may not have estrogeme actvity and
thus would not be detected by bio assay

Dr Ruoaps Yet they could be active in breast cancer

Dr West Are you concerned about your urmary estrogen
ass2ys using the znc method for hydrolyzing the unnes? This
method of hydrolysis appears to convert unknown mactive sub
stances which may or may not be true metabolites of estrogens
mto biologically active of h 1
‘Wouldnt 1t be better to measure the naturally occurning urmary
estrogens?

Dr Jessean I really cannot argue as Mrs Smith would
argue with you I understand that the substance the Smuths are
measuring with the zinc hydrolysis 15 part of the estriol fraction
The zme hydrolysis they believe converts the metaboltes or
Pbrecursors or whatever you want to call them mto estriol This 1s
what 15 bemg measured after the three hour znc hydrolysis

Dr West Some mvestigators would prefer to identify what 1s
put out by the hody

% Baxer Dr Bergenstal you previously reported some
changes i estrogen excretion which were measured by bio assay
m)"ou advanced the opinion that perhaps these data were not

ate

Dr BercensTaL Those studies 1 am sure have to be done all
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over again They showed 2 change after castration then a further
drop after adrenalectomy to essentally zero However there are
still some patents after adrenalectomy and castration who did
have still measurable estrogens m the urme

Dr Jessivian I would Like to second that With my method
I found that patients excreted estrogens after adrenalectomy and
oophorectomy

Dr Ruoaps What method are you using?

Dr Bercenstar Utenne weight mcrease

Dr Ruoaps So m some mstances there 1s unequivocal evidence
of estrogemc actvity after ooph and adrenal ?

Dr BrrcensTAL That 1s nght

Dr Jessman One could assume this came from adrenal rests

Dr Eumr Ovarian rests have been described

Dr Treves What about the hypophyseal rests? In this hos
pital 33 accessory adrenal glands were found 1n 100 consecutrve
autopstes I think all patients may have accessory glands They
may not be noticed at the time of operation This 15 one of the
things that confuses the 1ssue

Dr Liserr Didnt you mention a paper this mormng on
reactivation of pihutary remnantsP Was there a igh madence of
nasal piturtaries?

Dr Lurr There are no actual figures in Dr Tonms paper but
Ius group observed hustologically reactivation of the nasal pitur
tary
Cramman Pearson We mght mention brefly some studies
done by Dr Robert Mellors and Dr John C Hubbard of our

hol staff on the haryngeal pituttary They have re
moved the nasopharyngeal pituttary at autopsy It 15 rather small
about 1 mm m diameter and about 6 or 8 mm long It seems to
be a small cylinder They have been particularly mterested m
finding this 1 patients who have survived hypophysectomy for
some penod to see if they could find any evidence of hyperplasia
or mitotic actity To the best of my knowledge to date they
have not found any evidence that this gland 1s mncreased m size
or has become hyperplastic However there are cells which ap
pear to be dophals } hils and ck hot: and they look
entrrely hike antenor pitwitary cells It 1s also possible apparently
to remove the nasopharyngeal pituttary wn patients Dr David
Leisten has attempted this m one patient but I believe he was
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unsuccessful 1 this patient Dr Leisten has removed this gland
m children at the time of tonsillectomy and has become quite
proficient at finding 1t We are hopeful that we can get more in
formation about this If this gland is of importance it would seem
possible to remove 1t surgically at the time of hypophysectomy

Qccasionally anteror pitwitary cells are inside the sphenod
sinus Thus to remove all such tissue might still be rather dufficult
Less 15 known about the nerdence of pitwtary tissue m the sphe
noid sinus but st 15 present in the nasopharynx m about 90 per
cent of patients
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SURGICAL HYPOPHYSECTOMY IN
DIABETIC PATIENTS

DR LUFT

T1s well known that the frequency of vascular complt
cations m juvemle diabetes melhitus has increased

This 15 m part due to the mcreased hfe expectancy in these
diabetics owmg to the introduction of msulm 1 the treat
ment We have performed hypophysectomy 1n an attempt
to arrest the progression of such complications Up to
June 1955 twenty patients had been subjected to the
procedure During the fall of 1955 another two patients
were operated on

I shall first describe the mitial group of twenty cases
They were ten males and ten females aged hetween twen
ty and thirty three years At the time of operation the
duration of diabetes vaned between thirteen and twenty
two years and vascular complications had been diagnosed
one to seven years earlier Diabetic retinopathy was pres
ent 1n all cases Albuminuna was found 1 all although
1 four of them only mn traces Doubly refractive hpoid ele
ments were present in the urme of thirteen out of sixteen
patients before and/or after hypophysectomy The sys
tolic blood pressure was betw een 140 and 160 mm Hg m
eleven cases and 160 mm or higher mn five cases A di
astolic pressure between 90 and 99 mm Hg was re
corded 1n ten cases and 100 mm or more m six cases Cal
cification of the penipheral vessels was observed on x ray
exammmation 1 eight out of exghteen cases

68
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Fourteen patients were ahv e after the first postoperative
year Of these two died fifteen and mneteen months after
operation one dunng a hypertensive ensis and one from
renal msufficiency In both there were advanced vascular
comphcations before the operation and both had unfortu
nately recewved desoxycorticosterone acetate (DCA) for
many months duning the postoperative period

Clmneal Results

The therapeutic results in the twelve surviving patients
up to July 1955 were as follows

Circulation There was a fall m the systohe blood pres
sure and a tend for the d to d
The heart size decreased m most cases Tn those cases m
which caletfication of the penpheral vessels was found
before operation such caleification was shll present at

qr follow up 1ons No further calcifica

tion appeared In all cases except one the capillary fra
gility was normal after the operation

Renal Function A defimte decrease 1n the albummuna
was observed n nearly all cases As to the occurrence of
Lpod crystals these were absent m four cases after the
operation The effective renal plasma flow as measured
by p ammo hippurate remamed practically unchanged
after the operation In contrast the glomerular filtration
rate markedly decreased This decrease 1s most probably
due to the ablation of the hypophysis and cannot be re
garded as a sign of progression of the renal changes Anal
ogous decreases 1n the glomerular filtration rate were
observed by us after hypophysectomy in patients suffer
g from breast cancer without demonstrable renal dis
ease

Eyes The visual acuity remamed on the whole un
changed after hypophysectomy As to the patients sub-
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jecive mmpression of thewr visual capacity an mmprove
ment was reported by seven no change by four, and wor
sening by one These changes have been roughly assessed
by the patients readmg ability In ten cases the eye-
grounds were followed regularly and permanent records
obtamed by color photography In one case a marked
progression of the diabetic retinopathy was observed after
a short penod of improvement the progression started at
a time when the patient had an exacerbation of rheuma
tord arthriis In the remamung mne cases, no definite
signs of progression were observed Decrease m the for
mation of new vessels was observed 1n five cases In one
case, before operation there was verv advanced retinopa
thy m the nght fundus with hemorthage new vessel for
mation and prohferation One year later the newly
formed vessels had disappeared and evudates and pro
Iferations were markedly dunmshed This improvement
has been mamtaimed to date twenty four months after the
operation Swumlar improvement was also observed 1n the
other eye

We concluded from these data that hypophysectomy 1n
a group of diabetics with advanced vascular disease 1n
duced a lowenmg of the blood pressure that there were
no signs of progression of the diabetic renal disease after
the operation and that except for occastonal retinal hem
orrhages, no clear symptoms or signs of progression of the
diabetic retinopathy were evident

Eight months have passed since we made this review
In the beginming of the fall of 1955 we operated on an
other two patients with diabetes mellitus with very ad
vanced vascular damage We then decided to wait for at
Jeast one Yyear before operating on more patients as we
considered the sertes large enough to permut an evaluation
of the prognosis after hypophysectomy
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The further expenence gamned dunng the last eight
months has been both positive and negative I shall sum
manze it

As far as the crrculation 1s concerned nothing new can
be added the results reported have not changed

As to renal function, we can consider the results prom
1smg No deterioration has occurred and none of the sur
viving patients has shown progression of renal disease
One patient 1 particular had all the signs of progressing
renal damage before the operation Now four and a half
years later no further progression has taken place the
sedument has become nearly normal and no lipoid crystals
are seen 1n 1t the clearance values have remamed stable
the albuminurnia 15 less and the blood pressure 1s lower
In another patient who had markedly advanced renal
disease with anemia and edema before operation the
chinical preture has changed completely and all external
signs of severe renal disease are gone

As to the eyes we must report unfortunately that this
operation does not remove the tendency to retmal hemor
rhages Even though these take place less fre quently they
do occur and such a hemorrhage can destroy the viston
There always will be a locus minons resistentiae 16 a
place of least resistance n these vessels n spite of any
favorable effect of hypophysectomy



DISCUSSION

Dr Rar What about the insulin requirements after hypophy
sectomy?

Dr Lurr In our pattents insuln requirements have gone
down If you take away the cortisone for a couple of weeks the
need for msulin drops further If you give cortisone you have to
1nerease the dose

Dr Forrest How much?

Dr Lurr It depends on the dose of cortisone

Dr Lipserr What 15 the most severe case you have done a5
far as regards urema?

Dr Lurr The last patient descnbed had what may be called
the nephrotic syndrome with NPN occasionally elevated

Dr Lirserr Do you stll feel as you indrcated m one of your
articles that apy further el m NFN d sur
gery?

Dr Lurr We do not operate on uremic or pre uremuc patents

Dr Matson I gather at the moment you would not recom
mend operation for somebody with diabetic retmopathy who 1
normotensive and has normal renal function?

Dr Lurr If our present results are confirmed by further ex
pentence I would recommend the operation

Dr Mamsov You say you concluded probably that the opera
tion did not alter the course of the retinopathy?

Dr Lurr It does We have seen 1n at least five cases how the
new formed vessels the real proliferative changes decrease and
that they may even disappear after hypophysectomy That 15 ant
mmprovement On the other hand there may remam the small
aneurysms and the other vascular changes from which hemor
rhages may start You may see a few small aneurysms mn the oph
thalmoscope but there may be many more that you do not see

Dr Matson Would you feel that you could define or de
Tneate at all the kind of 2 diabetic case you would recommend for
hypophysectomy?

Dr Lurr Not yet

Dr Baxer After operation are they more sensitive to msuln
and requre Jess?

Dr Lurr Yes

Dr Lieserr Have you had difculty with insuln reactions?
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Dr Lurr We had one postoperative death that might have
been caused by insulin hypoglycemia

Dr Ray I wonder if retmal aneurysms are 2 common finding
or an unusual one? Your notion 1s that 1t 15 charactenstic of the
diabetc?

Dr Lurr The ophthalmologist says so That 1s the only thing
I can say

Dr Matson Did you say what had happened to the other six
patients 1n the first year? I gathered fourteen of the twenty pa
tients survived a year Did the other six patients die operative
deaths or die of diabetes or what?

Dr Lurr There were two immediate postoperative deaths A
third patient died of cerebral anowa that might have been due to
hypoglycemia One patient died of a sephcemia and I cammot re
member the other two at the moment

Dr Ray What 1s the oldest patient?

Dr Lurr Thuty three

Dr Ray The youngest?

Dr Lurr Twenty

Dr Ray Would you have any comment about patients over 307

Dr Lurr We have had no expenence with any other age
group we have Lmited our expenence to pahents between twenty
and about thrty years of age

Dr kennepy We have done two patients over thrrty one 15
forty two years old and one 1s forty six The first man had an 1m
parment of PSP excretion and a BUN of 30 mg per cent He
was normotensive and had marked vascular changes After the
operation the msulin was discontinued There was no progression
of the retinopathy m the past year and four months The second
Patient was operated on about four months ago he was a severe
diabetic requirmg 60 to 80 umits of insuln daly There was a
reduction of msulin requrements within four months He has not
had a retnal hemorrhage 1n these four months and up to that
time he was having repeated hemorrhages We have selected our
cases these two were chosen because they had very marked vasen
lar disease but as yet were not bind Thus we had some practical
reason for domng the hypophysectomy

Dr Marson We operated on one diabetic six months ago a
man of forty two who was blind m the left eye and had only the
lower field of vision remanng m his nght eye He has had no
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h h since the The wision 15 perhaps the same
as 1t was preoperatively His msulin requirements have dropped
from about 40 umits a day precperatively to 6 to 8 umts the
amount depends upon how much cortisone he 1s given He 15 domng
well otherwise and 1s normotensive more of the time than he was
before

Dr hennepy 1 would like to add one pomt to my previous
remarks Our first patient was not really hypophysectomized When
the diaphragm sella was cut bleeding was encountered A needle
was placed 1 the pitutary fossa 1n an attempt to aspiate the
pitwmtary  Thus faled The patient went nto adrenal and thyrod
msufficiency between thirtty and sixty days after the procedure
About that tme his msuln requirement decreased and the blood
sugar decreased Pitwuitary msufficiency was apparently induced

by the trauma
Dr Matson I wonder if Dr Luft would comment on Dr
Ol s operative 4 Ve had a difficult time with

our disbetic patient It i1s quite a different operative procedure
from hypophysectomy m a cancer patient In the diabetic the
vessels of the bramn are about 90 years old Bleeding 1s much more
profuse The arachnoid 1s thickened and gray The patient whom
we hypophysectomized had numerous seizures from the seventh
to the fourteenth day which were very difficult to control as was
the water metabolsm All of a sudden he strasghtened out I was
mterested mn gomg back to see that that same course of events
apparently had happened 1n Dr Olivecronas cases

Dr Lurr We have seen seizures 1 most of our diabetic pa
tients except for the first one we operated on All the other pa
ttents have had epileptic seizures starting about five to eight days
after the operation In most cases the seizures stopped occurrnng
within one week

Dr Marsox You felt there was cerebral edema?

Dr Lurr Dr Olivecrona thinks so

Dr Marson We reoperated on our patient and found nothing
Then we read 1 your paper not to go back and look because you
would not find anythmg

Dr Lurr We reoperated on the first patient and he died a
Lttle while later Even in cases m which the x rays showed the
penpheral vessels to be normal we observed during operation that
the superficial vessels on the bram surface were bnttle

Da Marson I am sure that this should be a factor m whether
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or not you are gong to consider this operation as a therapeutic
procedure mn diabetics

Dr kexvepy Nobody has supgested that 1t 15 therapeutic m
diabetes It will take five years to find out whether or not 1t 15
helpful to the patient

Dr Ray What 1s the hfe exp m juvenile diabetes?
Isnt there a defimte figure on 1t?

Dr Kewwepy It keeps getting longer as the years go on be
cause of 2ll the ancillary things such as the antibiotics that are
ading the patients There are no rehable figures

Dz Musov After hypophysectomy did your patients have an
y or other

or more trouble with their feet?

Dr Lurr No

Dr kenneoy The patient we descnbed previously—the one
mn whom we failed to take the piturtary out—had had a two-year
lustory of repeated furunculoss He has not had an episode for
over a year after hypophysectomy Certamly he has had less n
fecton and complications However this mught represent only
close supervision of 2 duabetic patient

Dr Baxer Can you mcrease the glomerular filtration rate
after hypophysectomy? Is this an effect of madequate cortisone
replacement?

Dr Lurr Yes In this connection I would lke to report m
more detail on one of our cases Before operation the patient had
a very low glomenular filtration rate with anemia albummuna low
protein levels m the blood hypertension and now and then an
elevated NPN Two years after the operation she has no nephrotic
syndrome less albummuna the protemn level 1 the blood 1s nor
mal and she has normal blood pressure Her filtration rate 1s now
mneteen Despite this she 15 domng fine

Dr Rar Would you consider operating on a child?

Dr Lurr I do not think so at the moment

Dr Eumr How do you explan the low cortisone require
ments?

Dr Lurr They feel better if you gne them more We are
gwing them just enough to keep them m good condition

Dr Eurr Do they have any tendency to go mto hypotensive
callapse? The breast cancer patients do so on occasion with the
very low doses of cortisone

Dr Lurr I have not observed this
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Dr Matson With regard to cortisone we had one interesting
patient that perhaps should be mentioned She was not diabetic
or at least she did not know she was a diabetic although perhaps
she mught have been a mild one After bemg on predmsone for
qmte a long penod of time for treatment of her breast cancer she

3

diabetes and required 20 to 30 umts of msuln Since
hypophysec(omy she has not needed msuln she 15 seven months
postoperative

Cuamman Pearson Dr Laurance hmsell®* suggested that the
decreased amount of cortisone replacement necessary m hypophy
sectornized diabetics may be due to impamment of renal function
They perhaps do not excrete cortisone quite as rapidly I was
quite surprised when he indicated that diabetics could be man
tamed quite well on 15 mg a day



111

PHYSIOLOGICAL EFFECTS OF
HYPOPHYSECTOMY

DR MORTIMER B LIPSETT

N our studies of the hypophysectomized patient we
were concerned about the responses of the target
glands to this procedure because of the mtrinsic mterest
of the problem as well as the need to determne the com
pleteness of hypophysectomy Urnary gonadotrophms
as determined by the mouse utenine weight method have
generally disappeared promptly after surgery Occasion
ally we have noted persistence of low titers of gonado
trophuns for several weeks after surgery in patients who
subsequently proved to have had complete hypophysec
tomy
Estrogen Excrehion

The vaginal smears have become completely atrophic
two weeks following hypophysectomy These smears are
quite different from those seen 1n the average postmeno
pausal woman and indrcate almost complete disappear
ance of estrogen effect In the six premenapausal women
who were hypophysectomized cessation of menses was
prompt In only one patient was there a suggestion of the
menopausal syndrome (Subsequently we have observed
two patients who had typical hot flushes following hy
pophysectomy )

Thyroid Function

Our studies of thyroid function have been reported
they confirm the data presented by Dr Luft The serum

ki
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protemn bound 10dine and the 48 hour thyroid I*** uptake
reach hypothyroid levels within two weeks The signs
and symptoms of hypothyroidism do not appear until at
least two months after surgery Occasionally, chinical hy
pothyroidism was not evident one year after hypophysec
tomy although chemical hypothyroidism was present
throughout this time

The mcidence of obesity as the first sign of hypothy
roidism has been most mmpressive 1n these patients Fol
lowing this, 1n order of frequency are dryness of the skin
thinning of the hair and lethargy

Sodium Metabolism

Although the control of sodium metabolism by the p2
tient with panhypopitwitarism has been discussed i the
past no definite data were available We exammed this
problem 1n eght hypophysectomized patients by studying
their response to salt restricion In all instances these
patients were able to reduce the urine sodium as quickly
to as low a level as a normal subject The mamtenance
cortisone that they were recetving was not responsible for
the sodum conservation as adrenalectomized patients
recewving comparable doses of cortisone are not able to
reduce the unne sodium to these low levels The recent
demonstration of the mndependence of aldosterone secre
tion from pituttary control provides the explanation for
this Dr John Luetscher Jr of Stanford University demon
strated a marked nise 1n the excretion of sodium retamnng
corticord n the urme of one of these patients subjected to
salt restriction These facts combmed with a careful re
view of the pertinent literature suggest that the hypona
tremua often reported as evidence of salt loss 1s actually a
dilution hyponatremia due to flud retention



Physiological Effects 79
Hormone Withdrawal and Replacement

Our group has previously noted the necessity of pro
viding the adrenlectomzed patient with cortisone It
was therefore of considerable interest to evaluate the
response of the hypophysectomized patient to either
cortisone or ACTH withdrawal Twenty two patients have
been studied following withdrawal of cortisone or ACTH
this often bemg carried out m a gradual fashion All of
the patients who had a complete hypophysectomy became
1, often severely so when they wer¢ not recewing cortu
sone This happened sometimes within 36 hours usually
m three to five days and m one patient symptoms of
adrenal msufficiency were not noted for two months The
patients demonstrated the classical signs and symptoms of
adrenal msufficiency anorexia nausea weakness asthe
ma fever and postural hypotension Durning the period
of cortisone or ACTH withdrawal the 17 ketosterods
averaged 3 mg per twenty four hours The urme 17
hydroxysteroid levels reached zero mn a smaller group of
patients so studied As with the adrenalectormzed pa
tients there were no detectable changes m any of the
metabolic parameters studied

With respect to the mamtenance of these patients after
surgery we have been using 10 to 15 mg of predmsone
or 375 to 50 mg of cortisone daily The compound 9
alpha fluorohydrocortisone has proved to have excessive
salt retaming effects for satisfactory mamtenance

Dr Matson remarked earlier on the difficulties encoun
tered when hypophysectomy was performed on adrenal
ectomized patients Our experience has been different as
we have had essentially no difficulties with thirteen adren
alectomized patients These patients are handled m the
same way with one exception that provision needs to be
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made for salt replacement We have also had occasion to
follow both adrenalectomized and hypophysectomized
patients after subsequent major surgery, and this too has
been without meidence As well as the high doses of cor
tisone given to these pahents throughout and after sur
gery we felt that it was mmportant to give truodothy
ronme to the hypophysectomized patients to avoid the
extra risk that hypothyroidism entails

Carbohydrate Metabolism

Carbohydrate metabolism after hypophysectomy has
not been mtensively studied The fasting blood sugar
dropped 10 to 15 mg per cent dunng cortisone with
drawal without resulting mn climcal hypoglycemia Insu
Iin tolerance tests were performed n five adrenalecto
muzed patients before and after hypophysectomy The
dose of msulin and the cortisone mamtenance were the
same No sigmficant differences 1n these tests were seen
suggesting that growth hormone did not play a role m
thus setting

Diabetes Insiprdus

Daabetes insiprdus was observed 1 90 per cent of our
patients For our purposes diabetes msipidus has been
defined as a decrease m concentrating ability of the hid
ney related to a probably decreased titer of ant: druretic
hormone The urme volume 1 these patients has vared
from 2500 cc a day to six hiters a day Replacement thera
py 15 given when the polyura and polydipsia are uncom
fortable to the patient Inhalation of posterior pitwitary
powders three or four times a day or 3 to 5 umts of
pitressin m ol mtr larly every two to three
days normally suffices We estimate that half of our pa
tients have needed some therapy
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The marhked vanations 1n the degree of diabetes 1nsip:
dus and expenimental work reported by Hembecker and
White'” m 1947 suggested to us that the seventy of the
diabetes msipidus depended m part upon the amount of
the pars nervosa removed at surgery Thus it would be
very worthwhile to preserve as much of the stalk as pos
sthle

None of the patients with dizbetes msipidus has been
unable to concentrate his urme after moderate dehydra
tion The response vanes considerably probably due to
the varymg remnants of pars nervosa When cortisone
was withdrawn the urmne volume decreased This was
due to reduced appetite leading to a reduced osmotic
load The concurrent change m glomernlar filtration rate
may also have been significant The osmolahty of the
urme mcreased only shghtly during this period of reduced
urme flow

Co 1

of Hypoph y

We have attempted to comrelate these functional tests
with autopsy data In the twenty five autopsies to date
two patients were found to have grossly mcomplete hy
pophysectomies These two patients showed no sigmficant
change 1n gonadotrophic titer or thyroid function An
other patient had a small remnant of antentor pitwtary
gland remarming and her urimary gonadotrophins remamed
posttive five months after surgery Cunously enough her
thyroid function was severely depressed and myxedema
was noted A patient recently autopsied showed a frag
ment of anterior pitwitary estimated at 1 to 2 per cent of
the gland ‘This patient had a functionally complete hy
pophysectomy with absence of gonadotrophms 1n the
urme low protem bound 1odine and adrenal cnisis after
withdrawal of ACTH The question 1s unanswered as to
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whether or not fragments such as I have descnbed can
stll function

In eleven instances the sella turcica was decalefied
and senal sections exammed In mne of these cases 10
cells of antenor pitwtary ongin could be found In the
other two, there were rare microscopic clumps of cells
Both of these patients had functionally complete by
pophysectomies  Because the hypophysectomes have
generally been complete, we cannot make any statement
about the correlation of functional tests with the amount
of remaining tissue It would appear that small fragments
although anatomically present mav not have measurable
function



DR. ELIEL

I want to say a few words about a study that has been
made on polysacchandes or glycoproteins i patients with
advanced breast carcinoma who have been subjected to
hypophysectomy This 1s the work of Dr Marvin R Shet
lan at the Oklahoma City Veterans Hospital

Serum Glycoprotein Tests

The serum glycoproteins are sumply carbohydrates m
combination with alpha 2 globuln as identified by elec
trophoretic mobility The test for determuming them 1s
extremely simple One merely precipitates the protemn
releases the carbohydrate by acid hydrolysts and does a
sumple photospectrometric measurement of the super
natant which determines the glycoprotemn content The
normal range 1s from 15 to 2 per cent of total serum pro-
tems Any value m excess of 2 per cent 1s considered ab-
normal There are sufficient data to establish the fact that
the levels above two are defimitely abnormal Serum gly
coprotemns are unformly elevated mn patients with ma
lignant neoplasms and are not elevated 1n bemgn neo-
plasms It 1s non specific m the sense that one finds the
level occasionally elevated i wnfections m tuberculosis
and m rheumatoid arthntis It 15 of nterest that it does
subside to normal levels when there has been adequate
defimtive therapy for mahgnant neoplasms

1 would Like to suggest that this test mught serve as an
objective though crude cntenon of tumor growth rate
to be used 1n patients who do not have elevated urme
calcium excretions

For example Table 13 shows data ﬁom a patxent (LE )
who did not get a
1 descnibed this case m some detail th:s mommg The
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serum glycoprotemns prior to hypophysectomy were defi
mnitely abnormal, above two A typical nse followed 1
mediately after surgery and subsided agam to preopera

TABLE 13
Serum Glycoproteins

LE Rx PR%

7/ /55 Pre hypox 309
7/14/55 Pre hypox 295
7/21/55 Post hypox 365
7/28/55 Post hypox 348
8/16/55 Post hypox 321
8/30/55 Post hypox 330
12/ 2/55 Post hypor 368

No remussion

tnve levels The level rose termmally as the patients dis
ease became more extensive
Table 14 shows data from two more patients One
TABLE 14
Serum Glycoproteins

LW Rx PR%
1711/58 Pre hypox 242
3/13/58 Post hypox 230

Parhal remission

AA
1/24/58 Pre hypox 243
3/13/58 Post hypox 248

No rermission

(LW ) showed partial amest of her disease without
much change m the serum glycoprotein content after post
hypophysectomy The second patient (A A ) who failed
to get a remssion sumilarly showed no change

Table 15 shows data on the patient who was the first
one listed on Table 12 presented previously (page 42)
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She obtaned an excellent remission following hypophy
sectomy She had an abnormally high glycoprotem level
preoperatively which after hypophysectomy came down
withm the normal range She had repair of osteolytic

TABLE 15
Serum Glycoproteins
VT Rx PR%
9/ 1/55 Pre hypot 267
1/10/56 Fost hypox 198
3/13/56 Fost hypox 173

Remussion  Reparr osteolytic metastases
Complete resolution pleural effusion

metastases m the spime and complete resolution of a
massive left pleural effusion Whether or not this test wall
be as sensitive or rapid 1n 1ts changes as the unne caleum
15 when a good remussion 1s induced we canmot say yet

Glucose Utilization

The second part of the presentation deals with studies
of glucose uwtilization in patients with advanced breast
carcinoma who have been subjected to hypophysectomy
This work was carried out by Dr A ] Alvarez The test
of glucose utihzation that we have used 1s that devised
by Amatuzio * wath the patient m the fastmg state 25
gm of glucose are njected mtravenously m 50 per cent
solutton over a time period and eleven blood samples are
taken at mtervals up to about 15 hours after mnfusion
The results of this test I believe are relable and farly
reproducible as long as they are done under constant
conditions such s can be obtamed on a metabohe ward
The glucose levels measured after mfusion are expressed
as an mcerement over the fasting level and are plotted on
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sem log paper One then gets the rate of disappearance
of glucose from the blood which 15 expressed as per cent
disappearance per mmnate The normal rate of glucose
utshzation 1s thought to be m the neighborhood of around
2 per cent to 35 per cent or so Levels below 2 are gen
erally found m diabetics and levels above 35 should
probably be considered as abnormally hugh rates of gl
cose uthization The glucose disappearance rate 1s merely
a net rate determimed by rates of utilization, glucones
genesis and everetion This test s probably of greater
sigmficance when values are compared i the same mndi
vidual than when different subjects are compared

TABLE 18
Glucose Utdezation

vr e 42 Re k%
0713755 Pre hypos 26
9/21/55 Pre hypox. 21
10/21/55 3 wks po 51

no sterord
11/10/55 Cortisone 3]

75 mg/day
Complete hypophysectomy semusston 5 months

Table 16 shows glucose utihzation m o patient who
obtamed complete remssion followng hypophysectomy
Before hypophysectomy her glucose utihzation rates were
normal on two tests Three weeks postoperatively when
sterords were withd to test the pl of hy
pophysectomy the glucose utihization rate went up to 2
high Jevel 51 This patient was completely hypophysee
tomized by physiologie critersa and went into collapse on
withdrawal of sterods With maintenance doses of corts
sone she had a somewhat lower level of glucose utiliza
tion which approumated normal values There 15 certain
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ly a suggestion from this test that one has a means of
testing the integnty of the pitwtary adrenal axis as far
as ACTH 1s concerned

Table 17 shows glucose utilization data from a patient
(A A ) who had mild diabetes preoperatively She had an
elevated fasting glucose level preoperatively and occa

TABLE 17
Glucose Utihzation

AA ® 49 Re K%

1/20/58 Pre hypox 15

1/24/56 Pre hypox 22
Post hypox

3/ 8/58 Cortisone 32
50 mg/day

3/ 8/56 Cortisone 30
50 mg/day

3/18/58 No steroid 50

Mild diabetes pre-op None past-op
Complete hypox No remission

sionally spilled sugar 1 her wrme She did not requre
msuln Two glucose utilization levels were determmed
preoperatively one was defimitely m the diabetic range
(15 per cent per mmute) and the other was low nor
mal (22 per cent per mmute) After hypophysectomy
when she was taken off the steroids for testing complete
ness of hypophysectomy (which was established by
physiologie critenia) the value was very high (5 per cent
per minute) showmg a rapid rate of utthzation While
she was getting 50 mg of cortisone the values were both
m the normal range (30 to 32 per cent per minute) It
would appear that a high utihzation rate 1s a concomitant
of complete hypophysectomy m the absence of replace

ment therapy

Table 18 15 from a patient (L. W ) who was mcomplete
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ly hypophysectomized She continued to show FSH m
her urme following hypophysectomy The I'* uptake
remamed around 30 to 40 per cent at twenty four hours
and the serum protein bound 10dme remamed above 5
micrograms per cent The pre and post hypophysectomy
utihization values are in the normal range and there was

TABLE 18
Glucose Utihzation

LW 246 Rx Rz
1/ 5/58 Pre hypox 26
1/10/58 Pre hypox 23

Post hypox
2/13/58 9 fluoro F 06 mg 29
2/22/56 9 fluoro F 1 0 mg 35

Hydrocorhsone 20 mg
2/28/56 Hydrocortisone 40 mg 20
3/16/56 None 22

Incomplete hypox partial remission

no change when steroids were omitted from her regimen
which would confirm the fact that the pituttary was prob
ably functionally ntact Of mterest, however 1s the fact
that her rates of utibization when she was on 9 alpha
fluorohydrocortisone were gher than exther of the val
ues when she was not recerving steroads I cannot say
whether these values are sigmificant because these are the
only data that we have It does suggest the very mnterest
ng possibihity that 9 alpha fluorohy drocortisone suppress
es pitwtary function without actually interferng with
glucose utihzation or oidation This will certamnly require
confirmation On the other hand when the patient was
receving moderate doses of hydrocortisone the utihza
tion values were essentially the same as the pre and post

operative values
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Sodium Metabolism

Figure 1 illustrates one of the pomts that Dr Lipsett
brought up that 15, that patients who are maintained on
pitressin sometimes develop hyponatrerma This 1s our
only patient m whom we have observed this phenomenon

o
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u”’
Ficure 1
but the degree of hyponatrerma which was observed here
was rather extreme We have the sodium balance plotted
n conyentional fashion Doses of pitressin are mdicated
by arrows 1t was given when the hourly urne volumes
exceeded 150 cc Serum sodwm levels here and steroid



90 Hypophysectomy

therapy are plotted There was a brief period of diabetes
imsipidus after hypophysectomy at this pont which was
followed by a penod of some ten or twelve days when
urine volumes were normal The sodium loss dunng ths
period may represent a drurests following the high mitial
doses of steroid given I do not believe 1t represents so0

drum loss resulting from the hypophysectomy It 15 wter
esting to note however that as soon as pitressmn was
given serum sodium concentration levels fell very rap
dly At ope pont 1t was 118 mEq/L and we began ad
mimistration of desoxycorticosterone If our analyses had
been 2 little more current we would have waited but
we were not aware of the rapid chenge m the sodwm
excretion Jevels At any rate 1t 1s of mterest that when the
DOCA dosage got up to 2 mg per day, and finally to
5mg, there was a very defimte rise m the serum sodium
Ievel to normal and that when the DOCA was stopped
there was agam an immediate fall Comcrdent with this
nse and fall therc were changes mn the water balance
which would suggest that at least part of this rise was
accomplished by elimmation of water from extracellelar
flud I am sorry I have not plotted the water balance
data but they were not available when this chart was
made That these changes (1e hyponatremia) were not
due to primary adrenal cortical msufficiency I thmk 1
demonstrated clearly by the ACTH test—25 umts wmtra

venously on each of two days—which cut the urne sodum
excretion 1 half and doubled the 17 hydroxycorticoid
excretion I thmk the mtegnty of the adrenal cortex was
established by this test The study does suggest that des

oxycorticosterone under these conditions will promote
a water diuresss and also that this effect may be mediated
at the level of the renal tubule rather than through the

pituitary
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Of twenty two patients hypophysectomized thirteen
had an mmediate postoperative polyuna lasting beyond
the first day Of these nine contmued as a permanent
diabetes msipidus A total of seventeen patients eventu
ally developed permanent dizbetes msipidus which ap
peared five days or more postoperatively One patient re
verted to normal at the end of five months this cannot be
correlated with any other metabolic evidence of regen
eration of the pituitary or with any exacerbation of the
disease Ten patients recewved pitressin Two of these dis
contnued the pitressin because 1t was more bother than
drmking the extra quart of water a day

Endocrine Function

Our studies are similar to others Most of the patients
have had low Letosteroid excretion less than 5 mg A
rise oceurs m the postoperative pertod because of the lugh
dose of cortisone The ketosteroids have been of Lttle
value as a test of adrenal function

‘We encountered an mteresting problem of thyroid func
tion A woman m her forties who had been oophorecto
mized one year previously had extensive bone metastases
There was no climcal evidence of thyrotowicosis and the
serum protem bound 1odme was normal She was given
250 mg daily of predmsone for a penod of thirty days
During this peried the protem bound 1odme mcreased
steadily to 12 3 gamma per cent the BMR was +26 and
the I'* uptake 50 per cent There was no evidence of
thyrotovicosts ‘The pulse was relatively normal At the
end of the predmsone therapy there was a typical moon
facies We could not explam the laboratory findings
Hypophysectomy was performed which she tolerated ex
tremely well In a study made three months postopera
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tively, the protein bound 1odine was normal the BMR
decreased to -35, the 10dme uptake was 8 per cent There
was clinical evidence of myxedema with weight gam dry
skin constipation fatigue, and slow reflexes I do not
know whether we mduced subchnical thyrotoxtcoss with
prednisone therapy or if this was just a comacidental
change 1 the patient



DISCUSSION

Dr Tavtor Dr Lipsett you stated that your patients dem
onstrated classic signs of adrenal msufficiency when cortisone was
withdrawn Is it possible that this 15 not necessanly proof of com
plete hypophysectomy but perhaps only a response to sudden
cortisone withdrawal?

Dr Lieserr We realize this 15 a valid objection In a con
siderable number of patients mantamed on ACTH however we
have gridually stopped ACTH and seen the same phenomenon
This might answer that objection

CrammaN PeansoN Also 1n the patient with mtact adrenals
if you withdraw cortisone the blood corticoids can drop to zero
at something like forty erght hawrs but they return to normal
levels agan at seventy two hours The patent has a penod of
marked adrenal insufficrency but soon recovers

DR Tayron Withm thuty sxx hours?

CraavaN PramsoN In four or five days When cortisone 1s
stopped abruptly m rheumatoid arthnties for example who have
been kept on cortisone for years the blood corticords wall show
this very transient fall but they will recover spontaneously

Dr Taveos What value do you think ACTH stunulabon has
m assessimg pitwtary function?

Dr Wrst We have been using the Bliss ACTH test'* for
adrenal function This consists of the admumstration of 25 umts
of ACTH wtravenously over a two hour period measunng blood
corticoids before and after In patients who have been hypophy
sectormzed for a number of months we find no response to this
However if we put these patients on mtramuscular ACTH for
three or four days we can show that the blood corticoids begm to
nse and then the patient becomes responsive to the Bliss test The
nuteal Jack of response to ACTH may be due to adrenal atrophy

Dr ForrzsT These findings of Dr Wests agree with the
failure of ACTH to derrease the eosmophils m Dr Lufts cases

Dr Kewnepy For your patients with diabetes msipsdus do
You use tannate or nasal msufflation?

Dr Lieserr In some the postenor pitwtary powder does not
work Some patients get mflammation of the nasal mucous mem
branes Those patients get the tannate

Dr Lurr Do you thuk the cauterization of the stalk can have
anything to do with the development of diabetes insipidus?
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Dr Lipserr The pars nervosa contams cells and neurons The
more of these you remove the greater the degree of dibetes m
sipidus If you coagulate the stalk at the cntical level for the
development of diabetes msipidus the greater the damage to the
stalk and the greater the diabetes msiprdus

Dr Lurr As far as I can remember we had to give pitressin
for a long pertod of time to only two patients They had mvasion
of the hypothalamus by carcinoma

Dr Lieserr Dr Luft were your patients eatmg well when
the urine volume was low? The volume depends n large part on
the osmotic load and if they are feeling better and eat more the
urnne flow goes up

Dz Lurr They were eating all nght

Dr Matsov What flud levels are you wallng for patients to
mamtan without pitressin turning over two four or six Lters
a day?

Dr Lurr They may have an mcreased unnary output for some
months from two to four liters per day while on 25 mg of corttt
sone per day

Dr MatsoN Can they sleep through the mght without getimg
up?

Dr Lurr 1 presume they have to get up once a mght maybe
twice

Dr Tavior Dont you find you have more polyura m patents
gven 50 mg of cortisone daily? We find patients who have not
been adrenalectomized put out more urme when given 50 to 75
mg of cortisone

Dr Lreserr I think more of our patients are on 37 5 mg of

or 15 mg of pred In these patients the polyuna
may still be considerable I think 1t 1s a very rare patent who does
not have to get up at least once duning the mght a number of
them several times dunng the mght

Dr Tavtor They do on cortisone alone even when they are
1, 1, d or Ll b d

not
Dr Lmserr Large doses have been reported to cause poly
una I dont think mamtenance doses of 375 mg of corhisone or
15 mg of predoisone do
Dr Tayror I wonder if we should use 50 mg of cortisone for
mamtenance I feel despite the fact that patients dont feel well
unless you keep them up to that level that we are giving more
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than a physiologic dose because most of these patients have some
roundmg of the facies and may show a ttle hypercorticism

Dr Jessmean We were very interested in this problem particu
larly after reading Dr Lufts paper in which he reduced the mam
tenance dose of cortisone to 25 mg a day or lower We attempted
to do this and noted two things Furst, although the dose could be
reduced to 25 mg the patents did not do well They were
anorexic nauseated and could not leave bed—they appeared to be
on the verge of an Addisoman ensis Second once reduced to this
level these patients had pitressin requirements that were just as
great as they ever had been

Dr Tayior I was thinling more about the adrenalectomized
patients You keep them on 50 mg of cortisone over a perod of
a year or more They get too fat, most of them It is hard to keep
them down to normal weight The facies get a lttle rounded and I
get the impression that they are not recerving physiologic doses of
cortisone yet they cannot carry on therr full duties as housewves
and so forth without keepmg the dose at that level sometimes
625 mg »f they are domng a lot of work

Cratraran PeamrsoN I think the pomt that Dr Lipsett was
making was that as far as the diabetes msipidus 1s concerned 25
50 or 75 mg of cortisone do not affect thus unless 1t affects the
amount of food the patient eats In other words this 1s all de
pendent upon the osmolar load mn the diet

Dr Lurr When we put our patients on a Jow osmotic load
the urne volume decreased markedly May I ask Dr Lipsett of hus
patients need pitressin later on even after the sixth postoperative
month?

Dr Lieserr The patients who needed ptressm still need 1t
We have not studied this systematically however that 1s by urme
concentration or thirst tests many months after hypophysectomy

When T state that diabetes msipidus varies 1 seventy what X
mean 15 that the patients will show an increase 1n the osmotie
concentration of urme after ten hours of flmd deprivation It 1s
not as lngh as the normal patient but they are able to concentrate
sabsfactonly up to 2 specific gravity of 1008 to 1014 Diabetes
msipidus 15 never as plete as mn 1d e diabetes d
where the speaific gravity 1s 1005 This 1s rather a hard topc to
study In patents with diabetes mspidus 1f you withdraw the
corhsone  you I ly reduce gl lar filtration rate
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You reduce appetite and osmotic load and the changes ia ynae
flow which you see are easily explamable on the basis of decreased
{ lar & rate and d d osmotic Joad resuiting
from withdrawal of the cortisone
In one study for mstance of a hypophvsectomzed patent 1
whom cortisone was wathdrawn the wmary flow decreased to
approumately 1500 cc per twenty four hours so that on the bass
of urme flow alone you would not say the patwent had dibetes
msiprdus The glomerular filtrabion sate also fell Wath anoreua
the solute mtake also fell so that the Joad was less The chonge 2
urme concentration m milliosmols per Lter of unne 15 rather m
sigmficant It rose from 150 mulhosmols to about 210 With deby
dration the patient could reach 230 milliosmols per kiter so 1t
cauld not be smd that the diabetes mupidus 1mproved i ths pa

tient because the cort was withd: The polynna d d
but the diabetes dus and the abibty of the
kadnev q 3} h d

PP y

Dr Luft i the paper that Dr Ilkos!® presented from your
luboratory did he state that the thurst tests m your patients showed
that the patients could not concentrate unne?

Dr Luer That was dunng the first two months They can
concentrate later on

D Lipserr Some of these patients can concentrate somewbat
m the first two months when mamtawned on mamtenance cortt
sone 1if you dehvdrate them there 15 a reasonably marked nse 1
the speaific gravity of the unne

Dr Lurr I do not want to leave you with the impression that
our patients have normal water balance Our patients do not react
promptly to a water Joad they cannot dilute i normal fashion

Dr Forrrst It comes out m the afternoon i vou give 1t 31
the mormng?

Dr Lurr Yes

Dr Lweserr If they are recewimng adequate amounts of costt
cords meamng 50 to 625 mg of cortisone dailv 1t 15 our unpres
sion that they react normally to a water load

Dr Lurr There still seems to be a difference between owr
groups of patients Our patients dont need mtressin on 25 mg ©
cortwone There 15 another difference our patients can be mamn
tamed satssfactonly on 23 mg of cortisone per day

DR Lipserr There may be a difference m the surgcal tech

nuque
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Dr Lurr I think Dr Olivecrona cuts the stalk at any level
that he reaches duning the operation These patients can produce
pitressin after the operation We have tned the nicotme test on a
few of them and mn all of these we achieved a reduction of urme
flow and an increase 1n specific gravity

Dr Lreserr They all have remamimng pars nervosa tissue It
would appear from the anmal studies done by Hembecker and
Whte?? that at some pomt m sectioning the stalk we get diabetes
msipidus There 15 a cnitical Jevel and we should try to get as low
on the stalk as possible

Dr Matsox I wish you would find some way to stam the
stalk differentially so that the cntical area would be apparent.

Four of our patients have been tested with hypertomic salne
and with nicotine These patients had stalk section without chp
ping or cautery and these four have shown a capaaty to secrete
antidwretic hormone In three other patients who have severe dia
betes msipidus and who had the stalks chpped and cut neither by
mcotine nor sodium chlonde have they shown evidence of anti
diuretic hormone activity at all. I would guess these are two three
or four months postoperative they are all still gethng pitressin
tannate 1n oi at home

Dr Lirserr I want to make one more comment to get Dr
Lufts reaction We have not made a systemahic study of the
changes 1n glomerular filtration rate before and after hypaphysec
tomy In five or six cases n which we used mulin clearances and
creatmme clearances there were only mmor changes after hy
pophysectomy with the patient mantamed on cortisone The
reason 1 brmg this up 1s that we did not see anything Iike the mag
titude of change 1n glomerular fltration rate that has been seen m
the dog by the group at Bellevue ¢ and I know you stated that
the glomerular filtration rate fell 1 many of your patients The
cortisone dosage 15 however considerably lower This may be
the difference

Dr Lurr As I mentoned before we have not studied our
Patients on different doses of cortisone That remams to be done

R BERGEnsTAL We have found some of our patents needed
pitressim and some have not They still are not able to respond to
a solute load properly They do have some concentrating ability
but with wide vanations

Dr Forrest Several of our patients who have diabetes
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sipdus complain that their thusst and polyuna 15 greatly mereased
if they take extra cortisone Conversely stoppmg the cortisone
may reduce the fuid intake and urnary volume to normal levels
although admittedly this 15 not m metabohc balance In two pa
tients on balance studies the substitution of predmisone for corts
sone did not affect the diabetes insyprdus although one patent
on 10 mg per day lost salt

Dr Lwpsrrr We have not observed salt Joss n seven patients
we studied on sodium balance I have one case that I wanted to
mention a patient who after two months without cortisone did
not appear Addisonian She did however become hypothyrod
We were rather d that hypopt was plet
because of this She was put on two grams of thyraid daly which
15 our usual substitution dosage Two weeks later there was 4 drop
1n blood pressure and nausea and vormting We gave her 375 mg
of cortisone and there was a very prompt response In this pa
tient, unfortunately we did not have the Letosteroid determna
tions We assumed 1t was an ncomplete hypophysectomy At au
topsy she was proved to have a complete hypophysectomy So I
can say this probably represents an extreme variation mn surviv
after complete hypophysectomy without cortisone replacement

Dr Ehel I would like to know if you encountered difficulty ad
ministering glucose to patients 1n cortisone withdrawal?

Dr EimEr No we did not

Dr Baxer Dont cancer patients have a high diabetic type
glucose utilization or 1s it normal?

Dr ErmrL No our patients have generally been m the normal
range
Dr Bercenstal. Dr Elel the only thing I am wondenng
about 1 the study shown on your chart 15 the lack of constancy of
pitressin mjection this vanabihty may well account for some o
the changes you are getting

Dr Jesstnan That 1s a good pont One of our patrents was
gwven frequent doses of mtressin This produced water retention
and the serum sodum fell to 114 mEq/L We stopped the pitres
s and the serum sodum rose to 140 mEq/L without any other
therapy

Dr Evier That may possibly be true The doses were pur
posely kept small because of the fact that this patient had hyper
caleunia We were unwilling to induce ohgurra and renal cal
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cmosis ¥ think your pomnt 1s valid and the study would have been
more significant had pitressin been grven regularly It does sug
gest theless that d has some effect on
water excretion and this \would m fact tend to confirm some of
the previous work of Gaunt which demonstrated that desoxycorts
costerone produces water diresis 1n water loaded ammals

Dr Matson May I ask Dr Luft a queshon® Did you say that
several patients who had remussions of eighteen to twenty two
months were found to have incomplete hypophysectomies at au
topsy?

Dr Lurr I menucned two patients who must have had mn

iplete hy ding to the results of some func

han tests Despxte this they showed regression of the tumor

Dr MatsoN They had thyroid function left as determmed by
the protem bound 10dme and radioactive 10dme uptake? These
patients had prolonged chmeal improvement?

Dr Lurr Yes

Dr Matson What about post mortem findings? Were there
any patients who had twenty month regressions who stll had gland
1n the sella?

Dr Lorr 1 cannot comment on that yet

Dr Jessman This mormng you sad that you operated on
four patients who had had a previous cophorectomy and adrenal
ectomy and three died who had apparently advanced disease
‘What happened to the fourth?

Dr Lurr She was operated on three weeks ago and 15 Lving

Dr Rav I am surprised that Dr Luft has not observed any
Postoperative convulsions because any surgical exposure and ma
nipulation of the bram may lead to convulsions We believe one
©or two patients had unrecogmzed metastases 1 the motor areas
there 15 tlmt possxbxhty to be considered also I dont think there
13 anythiny kable about

I after rf d for whatever purpose

Dr Mason I had one patient 1 whom there were two visible
metastases 1n the frontal lobe We took the more accessible one out
and left the other one i She has had no seizures since operation
She has been in remission now for six months

Dr ELEL It mught be worth mentiomng two expenences we
had with convulsions which were mduced during the preoperative
Preparation The patients were given 100 mg of cortisone intra
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muscularly and each developed a generalized Jacksoman convul
sion Both subsequently tumed out to have cerebral metastases
The operations were postponed because of the convulsive episodes
Both of these patients also had hypercalcemia and hyperealciuna
The serum magnesiums were low Rubin?” has desenbed a sectpro
cal relationship between calcum and magnesium When the cal
crum 1s high the serum magnesium tends to be low We have won
dered whether the bination of and hypercal
with or without lowered magnesium levels may not have tnggered
the convulsive episodes

Dr TavLor We have a senes of patents with cerebral
metastases many of whom had convulsions When they were given
100 mg of predmsone per day the convulsions stopped and there
was disapp of the 1 1 ak lities withun twen
ty four hours We now have about exghteen patients with cerebral

whose 1 1 ab 1 disappeared with

predmsone therapy

CramumaN Pearson One question of mmportance is whether or
not the pitustary hormones per se have any effect on breast cancer
There has been some suggestion of this and I wonder if anybody
has any further data with growth hormone or prolactin

Dr Jessman We have dupheated your classic expermment of
gwing growth hormone to a person with osseous metastases who
had gonad and hypopl y and was m a penod of
remission As soon as we gave growth hormone there was chmeal
evidence of exacerbation of the disease and a nse m unne caloum
falling to within normal levels after a few days

Dr BerceEnsTAL What dose?

Dr JesstMaN 100 mg a day on two conseentive days intra
venously

CuamRMAN PearsoN We have one other castrated adrenalecto
mized and hypophysectomized pahent who had a transient 1
mssion and was given growth hormone We observed a rse m
calcium excretion The growth hormone was stopped and the cal
cum excretion decreased However her disease exacerbated agam
withm a short time after this study We have given prolactn to
one patient who was castrated and had obtamed a two month e
rmssion from hypophysectomy She was gnven 100 mg of prolactn
daily for esghteen days There was a very prompt nse n calcim
excretion m the urine which went up stepwise and hypercaleema
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developed after eighteen days When the prolactin was stopped
hy l and hy V! p d and she died five
weeks later of progression of disease We are unable to determine
whether the prolactin did exacerbate her disease or whether the
disease was about to relapse sp ly at the time prol

was given

Dr Eumr Is your prolactin free of other piturtary hormones?

CrAmyvaN PEARsON This prolactin was prepared by Dr C H
Li of the Umiversity of Calfornia He told us that this preparation
was essentially free of other pituitary hormones

Dr Tayror Is your growth hormone contaminated with TSH?

CHAIRMAN PeamrsoN We have not been able to detect any
thyroid stimulating hormone in the doses we used as measured by
the patient s 10dme uptake and protemn bound 10dine

Dr TarLor We gave growth hormone for twelve days to one
patient who had been coph d adrenal d and hy
pophysectomized The patient had a marked exacerbation of bone
pam While on the growth hormone the protem bound 1odne was
elevated and she had signs of thyrotoxicosis Our growth hormone
appeared to be contammated with TSH

Cramman Pearsovy Dr hennedy have you had any expen
ence with growth hormone i breast cancer patients?

Dr Kennevy I have only given it to two prostatic cancer
patients Both had previously been orchiectormzed and had re
cenved estrogen Both had exacerbatan of the disease and aggra
vation of pam Therapy could not be continued for more than six
days From bemng mobile walking around the wards they became
bedndden The acid phosphatase increased m one from 13 to 19
Bodansky umts mn six days The urmary calcum excretion
creased from 150 mg to 280 mg a day It certamly appeared that
these two patients were made worse and we felt this was due to
the growth hormone

1 was tryimg to do the same type of study Dr Joseph C Aub
and Dr Ira T Nathanson had done with testosterone In patients
with prostate cancer one mjection of testosterone may produce 2
marked L of bone pain bly 1t 15 due to stumula
tion of tumor growth and may be associated with a nse m serum
acud phosphatase

Dr Baxer Patients with acromegaly may have mcreased cal
cium excretion Four of 10 acromegalics had evidence of over
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actvity of the thyroid and urmary caleum excretion of over 200
mg per day

Dr Tavror On the basis of the thyrod?

Dr Baker You could not be sure They had overactwity of
the thyrord but the supposition was that 1t was growth hormone

CHARMAN PrArsov That rawses some question as to whether
ar not growth hormone might induce hypercalcurna n normal sub
jects We have given growth hormone to six patients with chrome
lymphatic leukemta who appeared to have normal bones There
was no sigmficant change 1n the urmary calcum excretion The
caloum balance remamed essentially the same Dr Ephram
Shorr*® reported some retention of calcium 1n a few patients who
were given growth hormone

Dr Jessiman We have given growth hommone to three other
patients with osseous metastases from carcinoma of the breast In
none of these patients have we seen a nise m calelum but each one
of them has shown a marked systemic reaction mcrease m malaise
bone pamn and so on In contrast to this we have made metabole
studies on pattents who did not have cancer These patients when
given growth hormone have not shown a systemic reaction We
have felt that perhaps this 15 a systemrc Teaction of the disease to
the hormone 1n the same way as we see a systemic reaction to the
admimsstration of stilbestrol m patients with a “hormone stumulated”
tumor and osseous metastases

Dr Baker There 1s some evidence that growth hormone may
be species speaific which may account for the lack of the expected
metabolic effects of beef growth hormone 1n human subjects

CramMAN Peanson It certamly has been very dufficult to dem
onstrate any other physiologic effects with beef pitmtary growth
hormone m man and the changes that have taken place have
been mmor nothmng bke you might anticipate It does rase the
question concerning speaificity

Dr Lieserr I would like to ask the group if m any of the
patients who failed to respond to hypophysectomy or responded
and then relapsed was further therapy worthwhile?

Dr keEnNEDY We have had two patients who responded to
androgen and four that did not respond to estrogen

Dr Lurr We tried androgen 1n five or six cases and bad no
response

Dr Lieserr We have not seen any objective response to andro
gen or estrogen after hypophysectomy
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Dr Forrest Are there any figures on the number of patients
who responded to hypophysectomy and later relapsed due to re
turning function of the pituitary? Are there patients who falled to
respond to a complete removal? This seems to be a very crucial
question

Crarraan Pearsow In our series we have not been able to
demonstrate a returning of pituitary function 1n association with
relapse of the disease One patient who failed to respond to mcom
plete hypophysectomy also failed to improve after complete re
moval of the pituitary

Dr Baxen I would Dike to hear some comments on red cell
studies after hypophysectomy whether or not any pattents devel
oped so-called hypophysis type of anemia which investigators such
as Robert Crafts'® have observed m ammnals If the anemua did
occur ta what did it respond? We have the other parameter
myxedema type anemia which also may be occurning 1n these pa
tients I just wondered of any studies had been done on red cells
or on red cell survival before and after hypophysectomy

Dr Lipserr We have not studied the problem systematically
A number of patients mamtain normal penpheral counts and nor
mal reticulocyte counts many months after hypophysectomy There
were two patients who at mne months and a year respectively
followmg hypophysectomy had normal circulating red cell masses
‘With these cnitena we could muss a small change say of the order
of 10 per cent or 15 per cent but nothing very gross Those pa
tients ate mamtamed only on thyroid and cortisone so there 1s
certamnly no evidence for any large effect of growth hormone on
hematoposesis 1n humans There may be a small eficct which we
mmght possibly pick up with finer techmques

Dr Kexnepy We have been interested mn the matter of the
relationship because of the earher studies on the effect of andro
gens i the red cell formation You are aware of the sexual differ
ence m the hemoglobim and red counts i the male and female the
male always runmng 2 httle lugher Admmstening androgen to
patients with metastatic breast cancer produces elevations in
hemoglobm even to the state of polycythemia This 1s a defimte
erythroporetic stunulaton It 15 very mmportant that the andro
gemie hormone 15 an agent of ths sort There are not many eryth
Topoietic agents that are specific shmulators which can cause the
red count to go higher than the normal range In our two male
diabetic patients there has been a very strking decrease in the
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red cell mass and the hemoglobm m both cases fell to 10 to 11
grams This 15 1n the same range as was ongmally reported m
eunuchs by McCullagh®® about fifteen years ago The low hemo
globin 15 d with and) h Both these patients
received testosterone One was treated too recently to evaluate but
the first patient who had been hypophysectomized mne months
previously recovered when placed on testosterone His hemoglobm
increased from 10 5 grams to almost 15 grams withm a penod of
five months In this one patient we have corrected the anemia
which would appear to be the hypophysectomy anemia that so
many people have reported m ammals This anema probably 18
due to lack of androgenic hormone rather than to loss of a pitw
tary hematoposetic factor You mrght expect the anemia to oceur
m women following hypophysectomy since the adrenal androgen
1 gone but we have not noticed this to any degree

Dr Marson We have not been bothered with anemra in the
females but the one male patient with carcinoma of the breast
whom we hypophysectomized was extremely anemic He had quite
a few transfusions

Dr Kenneoy I noticed last year that Dr Kmsellt! m lus re
port on dizbetics pointed out that following hypophysectomy the
hemoglobin 1n his patients rose He was also giving these patients

thyli asa ! Y am sure the hemoglobm nse

he observed was due to the methyltestosterone

We have been 1nterested in treating patients who have other
anemias with testosterone The anemua of a patient wath myelo
Bbrosis with the penpheral picture of chrontc myelod leukemia
did not respond to myleran therapy The hemoglobin was 5 grams
For ten months he has been given testosterone The hemoglobin 15
now 14 grams The marrow now 1s a hypercellular hyperplastic
normoblastic marrow It 15 a very stuking change It would appear
that the red cell prod has been lated by the

Docror We have tned the 17 ethyl 19 nor testosterone Given
by mouth 1t had httle effect on the cancer but the hemoglobmn Tevel
rose
Dr Kenweoy Regardless of their effect on cancer of the breast
all the vinkzing androgens appear to have a hematoporetic effect

Dr Baxzr We have had a similar expenience We have studied
red cell mass using radwactive chrommm phosphate and find the
patients g potent and; have polycyth which by
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our test 18 nd hable from polyeyth vera In one pa
tient there 35 a sigmficant uptake of Fe“ 1n bone marrow as meas
wred by surface count suggestng that we are shmulating the
hematoporetic tissue  All ten patients had adequate blood volume
before the red cells mereased This effect has not been seen with
estrogens although 1 some cases the hemoglobm mcreased m pa
tients on cortisone We have observed the same mcrease 1 blood
volume after cortisone therapy although we have not done the
Fe ¢ studies 1n these patients

Dr Kennepy Those patients have an androgen source

Dr Renxeoy This phenomenon does not occur m our expen
ence when there 15 an won deficiency Obviously you cannot make
ted cells and hemoglobin without the won Those patients who
have a serum iron below the normal range wall have a normo
blastic hyperplasia of the bone marrow but the peripheral red
count will not increase Nerther will the red cell mass until won
1s adminmstered to correct the 1ron deficiency Then there 1s a quick
nse 1 penpheral hemoglobin red cell mass and hematoent

Dr Baxer Incidentally there 15 mereased red cell survival n
addition to more acnve hematoporesss under and.mgen therapy
Red cell survival 15 d d before and and
after administration 1t returns to a more normal survival pattern

Dr KenwepY It 1s not increased above normal s it?

Dr Baxer No not above

Dr khenweoy Some of your patients may have m part the
hemolytic type anemia do they not?

Dr Baxer You have to call 1t a hemolytic type anerma

Dr Kennepy Our patients had normal red cell survivals before
androgen therapy and demon trated no changes m survival after
androgen was administered We thought this important to define
exactly where the testosterone 15 everting its effect We concluded
1t 1s spearfic erythropoiene stimulus

Dr EueL Perhaps we should treat polycythemia with castra
tion and hypophysectomy

Dr Baxer I dont think anybody has tried castration on these
Patients or treated them with estrogens




RADIATION HYPOPHYSECTOMY

DR. A 2 M FORREST

IN the Unnersity Department of Surgery m the West
em Infirmary Glasgow, we have recentlv developed
a sumple method of mserting radon seeds mto the ptwtary
fgssa by means of a cannula mtroduced under radsologeal
contro} through the nose and sphenoidal sinus ** We sug
gested that m this way 1t nught be possible to avoid cra
miotomy and yet achieve complete and safe destruction
of the piturtary, wuith benefit to patients with advanced
cancer We have now treated forty five patients by this
method including thurty six cases of breast cancer, and I
feel honored to present our results at this sympossm

All these patients have been n an advanced stage of
malignant disease with multiple and widespread metasta
ses 10 all cises disease had progressed despite surgery,
radiation therapy and m most wnstances hormone meas
ures They were subjected to pitwitary unplant only when
the radiation therapists considered them unswitable for
further conventional treatment

In the first twenty six cases we followed our ongwal
techmque the seeds bemng mserted through a smgle can
nula mtroduced through the night nostnl Histological
exammation of autopsy matenal revealed that our ongmal
dose of 10 me m two seeds, even when centrally placed,
was quite wsuffictent to destroy the gland and 50 10 sub
sequent patients, the dose was mcreased to fifteen, and
even, 1n some wstances 20me As even 15me well placed
may leave a run of viable cells we have, m the last nne-
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teen cases modified our techmque to obtam a wider dis
tnbution of radiation within the gland The director ap
paratus has been modified to accommodate two cannulas
which are mserted simultaneously into the pituitary fossa
one through either nostnl Two seeds each of 8 me, can
thus be placed to lie symmetneally m the gland one to
either side of the mudline

Postoperative Course and Compltcations

Apart from transient headache 1n a few of our patients
the immedate postoperative course has been uneventful
and patients can be discharged from the hospital three to
four days after the implant Antibiotic cover appears to
have prevented the occurrence of infection The only
complication but that a formidable one has been late
radiation damage to the optic chiasma In five patients
defects of the visual fields have developed 1 one to seven
months after the implant Two patients ulimately became

pletely blind Visual d would appear to develop
more readily 1f seeds become positioned hugh up 1n the
pituitary fossa This was hable to occur when several
seeds were mserted through a smgle cannula the first
bemng pushed onwards by that succeeding 1t Since adopt
mg our improved techmque 1n which only one seed 1s m
serted through each cannula no further case of visual
damage has occurred

Clinical Results

In mne patients with malignant disease other than can
cer of the breast no benefit has resulted from pitwtary
mnplant In this group there were five patients with ma
hgnant melanoma three with advanced cancer of the
uterus and one with sarcoma of the breast All continued
to deteriorate and all are now dead

Of the thirty six patients with breast cancer treated by
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N the Unversity Department of Surgery mn the West
emn Infirmary Glasgow, we have recently developed

a simple method of mserting radon seeds into the piiwtany
fossa by means of a cannula ntroduced under radiologieal
control through the nose and sphenoidal sius » We sug
gested that m this way 1t might be possible to avoud cra
niotomy and yet acheve complete and safe destruction
of the pituttary, wath benefit to patients with advanced
cancer We have now treated forty five patients by thus
method, mcluding thirty six cases of breast cancer and I
feel honored to present our results at this symposium

All these patients have been m an advanced stage of
mahgnant disease with multiple and widespread metasta
ses 1 ll cases disease had progressed despite surgery,
radiation therapy and n most wnstances hormone meas
ures They were subjected to pitwitary amplant only when
the radiation therapists considered them unswitable for
further conventional treatment

In the first twenty sis cases we followed our ongmal
techmque the seeds bemng nserted through a single can
nula mtroduced through the nght nostnl Histological
exammation of autopsy matenal revealed that our ongmal
dose of 10 me 1n two sceds, even when centrally placed
was quite msufficient to destroy the gland and so sub
sequent patients, the dose was mcreased to fifteen and
even, m some mstances 20me Aseven I5me w ell placed
may leave a rum of viable cells we have, 1 the last nme-
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teen cases modified our techmque to obtan a wider dis
tribution of radiation within the gland The director ap
paratus has been modified to accommodate two cannulas
which are mserted stmultaneously mto the pitwitary fossa
one through esther nostnl Two seeds each of 8 me can
thus be placed to Le symmetncally i the gland, one to
erther side of the mudline

Postoperative Course and Complications

Apart from transient headache 1n a few of our patients
the immediate postoperative course has been uneventful
and patients can be discharged from the hosputal three to
four days after the implant Antibiotic cover appears to
have prevented the occurrence of mfection The only
complication but that a fornudable one has been late
radiation damage to the optic clnasma In five patients
defects of the visual fields have developed n one to seven
months after the implant Two patients ultimately became,
completely blind Visual damage would appear to develop
more readily if seeds become positioned high up 1n the
pitwtary fossa This was liable to occur when several
seeds were mserted through a single cannula the first
being pushed onwards by that succeedng 1t Smce adopt
ing our mproved techmque m which only one seed 1s m
serted through each cannula no further case of visual
damage has aceurred

Clinical Results

In rune patients with mahgnant disease other than can
cer of the breast no benefit has resulted from pituttary
mplant In this group there were five patients with ma
bgnant melanoma three with advanced cancer of the
uterus and one with sarcoma of the breast All contmued
to deteriorate and all are now dead

Of the thurty six patients with breast cancer treated by
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pitwitary smplant, sixteen have died from advancing ma
hgnancy Three of these sixteen patients had strilung re
Lef of pain ansing from sheletal metastases and one with
paraplegia had returning sensation and voluntary move
ments 1 her mbs A further patient, who had a history
of repeated cerebral thromboses died from a cerebral
hemorrhage eleven weeks after the implant Eleven pa
tients are alive without regiession of their cancer, but six
of them have been too recently treated for assessment
Several have had subjective improvement
TABLE 19
Pstustary Radon Implant for Breast Cancer

Treated to 2/29/56 36 Patients
Cancer Not Improved
ALIVE—Follow up under 2 months 6 patients
—Follow up 2 to 9 months 5 patients
DEAD FROM CANCER 18 patients
DEAD FROM OTHER CAUSE 1 pahent
(Cerebral Hemorthage at 3 months)
Cancer Regressed
ALIVE 7 pabtents
DEAD—(9 month) 1 patient

The remaming eight patients have denved considerable
benefit from the mmplant with objective evidence of heal
mg of therr cancer In four, skeletal metastases have re
calcrfied while the other patients have shown healing of
recurrent shin nodules disappearance of pulmonary
metastases, and cessation of convulsions caused by cere
bral secondaries A large untreated primary tumor of the
breast with shun ulceration and glandular metastases has
regressed

Gase 1 JS (48) This woman when admiited was bed
ndden and m great pan from spmal and other skeletal
metastases Implant (10 me ) was performed n Febru
ary 1955 Within two days marked relief of pan oc
curred and she was ambulant one week later Biocherm
cal evidence of bone regeneration comncided with the
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symptomatic rehef She remamned well for mne months
when she developed new metastatic nodules 1n the mas
tectomy scar Bulateral adrenalectomy has now been car
nied out and the nodules have disappeared

Case 2 JM (49) This woman was admitted to the
hospital 1 March 1955 with Jachsontan convulsions and
deepeming coma An untreated breast cancer of two years
duration was present Pitutary implant (10 me) was
performed seven days after the onset of the convulsions
The convulsions have not recurred and she remamed m
excellent health until February 1956 when she devel
aped further advancement of her primary growth and
skeletal Bilateral adrenal was carried
out.

Case 3 HD (35) This woman who had multiple me
tastases m lymph nodes and bones was treated by 1m
plantation of 15 mc of radon n April 1955 The osseous
metastases have recalaified and those in the lymph glands
have regressed

Case 4 JC (53) Admitted with persistent cough and
multiple pulmonary metastases this woman was submt
ted to radon umplant (20 me ) 1n May 1955 The cough
has ceased and x ray exammation demonstrates that her

have ly reg d

Case 5 I McC (63) This woman with uleerating nod
ules 1n her mastectomy scar and enlarged supraclavicular
lymph glands was submtted to amplant of 20 mc of 1a
don m May 1955 The ulcers healed underlymng skin nod
ules disappeared and the 1 lar glands became
smaller She remamned well for nine months but contracted
pneumonia from which she died

Case 6 MMcN (50) This patient with skeletal me
tastases had pitwitary mmplant (15 me ) m May 1955 She
ganed great relef from her severe pamn and x ray exam
mation reveals recalafication of the affected bones

Case 7 E'S (66) This woman had an untreated massive
growth of the breast with sk ulceration and enlarged
axllary and )| lar glands Foll mmplant




110 Hypophysectomy

(15 me ) m July 1955 rapid healing of the ulcerated area
and regression of tumor and glands have taken place

Case 8 JD (48) Admutted to hospital with great pam
and mmmobility from skeletal metastases this patient was
treated by pitwitary ymplant (16 me ) mn October 1955
Symptomatic rehef has occurred and the affected bones
have commenced to recaleify

Hormone Effects

In those patients who have undergone an adequate 1m
plant evidence of hypopitwtarism develops within a few
weeks Cortisone mamtenance therapy 1s required usual
ly m a dose of 25 mg per day and if this 1s withheld a
typical cortisone withdrawal syndrome develops wath
anorexia vomiting and great weakness Chmnical signs of
myxedema appear within two or three months when tests
of radioactive 10dine uptake confirm the presence of hy
pothyroidism A moderate nse of serum cholesterol 15
noted after the first month and this increase 15 mamtamed
Thyroid replacement therapy 1s given The ability to
promptly excrete a water load 1s lost

In most of our patients diabetes msipidus appears
within a few weeks of the implant and 1s frequently the
earbest sign of hypophyseal damage The seventy of the
thirst and polyuna 1s dependent upon the amount of cortt
sone admrmustered and the urinary volume returns to nor
mal levels when this drug 1s temporanily withheld The
diabetes msipidus 1s seldom severe and can 1if necessary
be controlled with prtressin

When these patients are on cortisone the output of
17 ketosteroids 1n the urme while lower than the pre
operative values 1s still considerable When cortisone 18
withdrawn the output falls to levels of under 1 mg per
day The urnary excretion of pituitary gonadotrophins
ceases following piturtary implant Estrogens have disap
peared m the urine of the one patient so tested
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The effect of cortisone withdrawal on the chmcal con
dition and steroid excretion of these patients would ap
pear to provide the most reliable mdication of the extent
of pitwtary dysfunction

With one exception evidence of absent pitwitary func
tion has been obtained m all the eight patients who have
shown regression of cancer The exception was one of the
patients who relapsed ten months after implant The other
patient who later was adrenalectormzed also showed
returned pitwitary function at the time of relapse of her
cancer The amount of radon implanted 1n these two pa
tents was 10 me  smce discovered to be msufficient to
cause other than temporary depression of gland function

Many of the unsuccessfully trented patients did mot
survive long enough to allow adequate hormonal mvestt
gations However, incomplete pitwitary destruction was
found 1n all of the ten patients who came to qutopsy We
therefore cannot say to what extent their lack of response
depended upon ‘hormone independence of their tumors
It 1s first essential to devise a certamn method of destroymmg
the gland completely without nisk of damage to the optic
tract The use of the less penetrating radiation of an 1s0
tope such as yttrium 90 mught prove advantageous i this
respect and 1s under trial

The dramatic improvement 1n eight of our patients has
encouraged us to proceed with this method of treatment
n the hope that with mprovements i techmque a larger
number of patients may denive benefit

Addendum, July 1956

It 15 now established that a dose of radon sufficzent to
necrose the pituitary completely will damage more radio
sensiive structures outside the pitwitary fossa In one
patient who died mune months after the mmplantation of
20 mc of radon areas of necrosis m the hypothalamus



112 Hypophysectomy

were present The use of radon has been abandoned

Rods of irradiated yttrium oxide have now been ntro
duced mto the pitwtary m eleven patients In nme of
these, two rods each 6 by 2 mm and of 6 me each have
been mserted one into each half of the gland In one pa
tient, an additional rod was mserted mto the bottom of
the fossa while in the eleventh, 1 patient with acromeg
aly and breast cancer four sources were placed withm
the grossly enlarged sella turcica In only two patients
has post mortem examination of the pituitary been com
pleted Inone the patient with three sources the pitwitary
was necrosed except for a small area a few cells thick at
the peniphery In the other a patient with two 6 me
sources the gland was entirely destroyed

In two patients munor defects of the visual fields were
discovered at routme ophthalmological survey one month
after the mmplantation In both of these patients, the
ytirium source was hugh m the fossa We now place the
yttnum source § mm from the top of the sella turcica
Only one patient m the yttium sertes has had diabetes m
siprdus She had a small prtwitary fossa and the rods were
placed m the upper part In addition she had hyperphagta
presumably caused by hypothalamic damage She died
from progressive cancer two months after implantation
Unfortunately permission for autopsy was not obtamed

The high incidence of diabetes msipidus mn the patents
treated by radon implantation would suggest that radia
tion effects beyond the prtuitary itself were a regular oc
currence particularly in view of the absence of this com
pheation followmg the smplantation of yttrium It 15 mter
esting that the one patient 1n the yttrrum group who had
diabetes insipidus had other signs of damage to the hy
pothalamic structures



DR, DELBERT M BERGENSTAL

Dunng the past three years, surgical removal of the
hypophysis has been carned out at this clinic on mine pa
tients who had advanced metastatic cancer The clmcal
response has been uniformly poor as far as the malignancy
was concerned There was no significant beneficial effect
on the course of the tumors of these patients following
hypophysectomy At autopsy all of them had demonstra
ble sigmficant amounts of residual pitwtary hissue In view
of this expenence 1t was believed that if hypophy sectomy
was to be useful for the control of certamn types of me
tastatic carctnoma some procedure had to be developed
that could nsure total hypophysectomy
Devel of Implant Proced

These considerations led us to seel, a different approach
for destroymg the hypophysis The wnjection of radioac
tive colloid material such as chromic phosphate or col
lodal gold (Au'™) 1nto the pitwitary gland suggested
itself as a possible alternative This however was aban
doned because we felt that there was too great a hazard of
reflux of colloid along the needle tract and mfundibular
stalk produemg d to such ady stractures as
the optic nerves

For ths reason 1t was decided to use discrete radioac
tive, sources such as those described by Kisielesh 22 With
these 1t was believed the location of the radiation fields
could be better controlled Yttrum 90 was chosen as the
most swtable agent because of its strong beta radiation
(23mev) short half Ife (sixty two hours) and adequate
achivation eross section for thermal neutrons (1 24 barns)
It was found that compressed pellets of yttnum oxde
powder could be sintered at 1650° C for an hour to pro
duce sohd ceramic pellets These were formed as small
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cybnders, 1 to 3 mm 1 length, to fit mnto a 17 gauge
needle Activation of these pellets in a thermal neutron
flux of 1 x 10" n/em?/sec for twenty four hours resulted
m a specific actity of about 04 me per milligram of
yttrium ovwide or 1 to 2 me per pellet Some difficulty was
expenenced with long hved activity from rare earth con
tammation m the yttrum oxide Terbium 160 was the
prmeipal offender However, this contammation m the
yttrium oxide that we used® was not of sigmficant magm
tude Handling the activated pellets presented no prob
lem because a centimeter of water offers complete shield
g aganst the beta radiation It was found that the pellets
had a tendency to chip slightly when handled but ths
was prevented almost completely by coating them with a
thin layer of luctte prior to actvation

A 2mm lead shield several centimeters long was
placed around the proumal end of a 4 mch 17 gauge
spmal puncture needle Under water the pellet was
placed mn the needle behmd the lead shield This reduced
the radiation level to less than 20 mrep per hour at the op
erator's finger tips and permitted the loaded needle to be
handled without haste at the time of operation

Considerable effort was devoted to measurement of the
radiation dosage 1 the tissue surrounding the pellet *
This was accomplished with reasonable precision and
1sodose curves were constructed

Ammal Experiments

A senes of expertments was carned out m monheys m
which the hypophysis was reached through an antenor
mudline approach 2 Yttrium pellets of various sizes were
mserted and after varous mtervals the ammals were

# Obtamed through the kandness of Dr Spedding Umversity of Towa
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sacrificed and the resulting areas of destruction exam
med These were umformly found to be spherical areas of
complete necrosis 4 to 8 mm 1 diameter depending on
the activity of the pellet surrounded by apparently nor
mal tissue The zone of transiton between normal and
necrotic hissue was extremely narrow These findings are
precisely what was anticipated from the 1sodose curves

TABLE 20
Radiation Dosage Required to Produce Necrosis

Anteror Jobe of hypophysis 110000 to 190 000 rep
Hypothalamus 80000 to 120000 rep
Optic chiasm or tract 60000 to 140 000 rep
Oculomotor nerve 30000 to 60000 rep

The gradient of the radiation field 15 so steep that the
transition from a cautenzing radiation dose to an msigmfi
cant dose must necessarily be sharp The apparent dose
level at which transition occurred vaned somewhat due
probably to vanations 1n the tissue swellmg fixation arts
fact, etc The pomt at which necrosis occurred m the hy
gi)P}Zlgsw and vanous parasellar structures 1s shown 1 Ta

e

On the basis of measurements taken on typrcal human
Pitwitary glands 1t was felt that the whole gland could
be destroyed by four propetly placed 1 me pellets with
out nisk of radiation damage to the neighbonng structures

Preliminary Chinteal Trials

Adter completion of the prelummnary expenments on
monkeys the clincal application of this procedure was
first undertaken 1n February 1954 The patient was a 52
year old woman with carcnoma of the cervix that had me
tastasized and failed to respond to radiation therapy Four
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088 me yttrium beads were mserted mto the sella On
the followng day, a 67 year old man who had had wide-
spread disseminated cancer of the prostate that had re
sponded previously but only temporanly to castration and
estrogen therapy, was subjected to the same procedure
Four 063 mc pellets were mserted mto the sella

The first patient had a smooth course after operation
until the fifth day at which tume she began to show evi
dence of diabetes msipidus On the seventh postoperative
day an icreasing paresis of the left third and fourth
cramal nerves was encountered and the lesion progressed
to complete paralysis of these nerves Roentgenographs
of the skull 1 the lateral and stereoaxal projection were
obtamed and revealed that all four beads were located 1n
the postenior half of the sella turcica One bead had been
placed well out to the left of the clinoid process These
roentgenographic findings explamed the diabetes msipt
dus as resultmg from mcomplete destruction of the hy
pophysis and the parests of the left thurd and fourth cra
mal nerves from the misplaced pellet

The second patient failed to respond after operation
remained comatose edubited episodes of hypotension and
hypothermia and expired on the fourteenth postoperative
day

A second operation was performed on the first patrent
and two additional pellets of 075 me activity were 11
serted imnto the sella Within four days after surgery the
diabetes msiprdus  which had necessitated daily mjections
of 1 cc of pitressin began to decrease From that time un
tl the time of her death three months later, no further
evidence of diabetes msipidus was noted Roentgeno
graphs on the tenth postoperative day after the second
operation revealed that both of the additional pellets lay
m the anterior sella
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Roentgenographs that were taken on the second patient
postmortem revealed that all four pellets were situated
the posterior half of the sella It became apparent that
m the standard craniotomy position for exposure of the
optic chiasm and sella turcica the angle of approach al
most precluded placement of the beads mn the antenor
half of the sella 1f a straight needle was used The needles
were then modified by curving the ends

S patients were subsequently subjected to the pro
cedure In each mstance four pellets were placed withm
the bony sell1 Attempts were made to msert one pellet
m the mdhne m the anterior portion of the sella two on
either side of the midhine m the mudportion of the gland
and one n the midline 1n the posterior aspect of the gland
Of these four additional patients one died on the first
postoperative day one survived four months and devel
oped moderately severe diabetes nsipidus on the eighth
Ppostoperative day wlach persisted until death and an
other survived eight months developing diabetes msipidus
of moderate degree on the fourieenth day which de
creased somewhat but was present to a shght degree un
til the time of death The last patient survived two months
without evidence of diabetes msipidus No cramal nerve
damage was noted m these patients

At this time 1t became apparent on the basis of autopsy
findings that four pellets were not sufficient to yield ana
tomically complete hypophysectomy It also became ob
vious that the proper placement of the pellets m the p1
futary was not as easily accomplished as had been
thought Review of the histalogie sections revealed that
because of the sharp border of the 1egion of radiation
Decrosis a pellet that deviated as little as 1 or 2 mm from

s proper position left histologically undamaged prtuitary
Temnants
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It was then decided to mcrease the number of pellets
Three additional patients were subjected to the procedure,
and n each patient six pellets were mserted mto the hy
pophysis The imtent at this tine was to place four beads
m the anterior half of the sella and two beads m the
posterior half Two of these patients died during the first
postoperative week The third survived five months and
did not develop diabetes msipidus However, on the fourth
postoperative day sem: coma ensued which deepened for
three days and then rapidly disappeared There was an
assoctated transient paresis of the right sixth cramal nerve
It seems probable that the altered consciousness and cra
mal palsy were direct results of reversible radiation dam
age
In the subsequent eight patients seven to exght radio
active pellets averaging a total dose of 60 me, were 1
serted mto the sella Five of the seven operations were
carried out using local anesthesia It was believed that
because many of these patients had advanced metastatic
lesions particularly to the lung and to the lver, the use of
a general anesthetic would mncrease the hazard The un
eventfulness of the course after operation may be due ma
tenally to the choice of the anesthetic We consider local
anesthesia indicated 1n patients who are 1n poor preopera
tive condition

One of the eight patients died suddenly one week after
operation of a cause unrelated to the procedure One of
the exght patients exhubited symptoms of cerebral edema
for four days postoperatively After this period of time
he improved rapidly and was asymptomatic by the eighth
postoperative day No other compheations were observ ed
As pomted out previously the choice of anesthetic de
pends upon the condition of the patient The procedure
can be carned out quite easily under local anesthesia and
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this should be the choice for patients who have wide
spread hepatic or pulmonary metastases or m those pa
tients whose preoperative condition 1s poor and m whom
general anesthesia would increase the surgical nsk For
those patients who present a faurly stable general cond:
tion and 1n whom no specific contraindication exists the
choice 15 endotracheal anesthesia

The surgical techmque as used at present 1s essentially
as follows A standard nght frontal cramotomy 15 per
formed The mfundibular stalk 1s always clipped and d
vided The stalk should be clipped as close to the hypo
thalamus as possible Eaght to ten pellets of Y* are m
serted mto the hypophysis four imnto the antertor most
portion approumately 4 mm apart three i the rmdpor
tion and three 1 the postenior region of the gland 4 mm
apart
Results of Anatomzcal Studies

Twelve of the total of twenty patients have died and
autopsies have been obtamned on each of these The bony
sella was removed in toto and the entire content of the
sella was embedded Each of the preparations was sec
tioned senally Ten mucron sections were obtamed and
every fortieth section was mounted and studied By this
means an average of twenty to twenty five sections of
each pituitary gland was studied to determme the com
pleteness of the hypophysectomy The hypothalamus was
likew:se imbedded and studied

Observations of the sp have led histolog
cally normal appeaning remnants of the pitwtary gland m
each of the twelve cases that came to autopsy The amount
of this portion varied from patient to patient depending
upon the number of pellets that had been mserted and
their implantation site It became clear that in the major
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ity of mstances these remnants of functioning pituitary
tissue are present usually mn the lateral extremities of the
gland close to the dural covering and usually m either
the anterior or posterior most portion on the nght side
These areas escaped radiation destruction because one or
the other beads was placed as little as 1 mm from 1ts
proper locus The demarcation between completely ne
crosed pituttary tissue and normal appearmg tissue 15 ex
tremely sharp so that precise positioning of the pellets 1s
of paramount importance to obtamn complete destruction
of all pitwitary tissue

Clinical Results

A brief discussion has been given of certan patients m
the preceding discussion mamly to pomt out the applica
tion of the techmque of placing the ¥* pellets and post
operatie complications that have been observed

It seems clear that further research 15 necessary to de
velop better methods of placement of the 1% pellets 1f
adequate hypophysectomy 1s to be achieved Increasing
the number of pellets (ten to twelve are now used) has
helped to accomplish greater destruction since the over
lapping and extension of the radiation fields tend to de
stroy more piturtary tissue

In the last 14 months we have done mneteen 1% hy
pophysectomies for metastatic carcinoma of the breast
Manv of these had only four to six pellets placed m the
pituitary gland and no remissions 1n this group were seen
At autopsy sectioning of the pituitary showed small areas
of cells which were not necrotic In the group of pa
tients still iving there are five who have had excellent
objective regression of thetr lesions One of these patients
had relapsed after adrenalectomy and showed remission
followng the hypophysectomy Three of these patients
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have had remissions of over a year others showing re
gression hay e been followed for only three to five months

There does not appear to be any single group of endo
crme tests that will yield unequivocal proof of the com
pleteness of hypophysectomy We have observed the de
velopment of pituitary myxedema 1n six patients who had
had hypophysectomy and at wutopsy were found to have
small amounts of anterior pitwitary tissue remamng n
the pitmtary fossa The patients who have had intact
adrenals at the time of hypophysectomy have on occasion
been mamtamed without any adrenal hormone replace
ment for brief perods Dunng this period they did not
have a sense of well being nor a good appetite However
their electrolyte balance remamed essentially normal and
their blood pressure although some what lowered did not
reach shock levels In at least six patients who were man
tamed on a very small maintenance dose of DOCA and/or
cortisone there were rather stressful reactions secondary
to complications from the metastatic carcmoma Dunng
these pertods they developed symptoms of what ap
peared to be adrenal msufficiency with low serum sodums
and hypotension

The onset of diabetes msiprdus occurs shortly after
operation and 1t does seem clear that all of the patients
who had sigmficant amounts of anterior pituitary tissue
remamng 1 the pitwitary fossa following hypophysec
tomy developed moderate diabetes msipidus There have
been 4 few patients m whom the diabetes insipidus gradu
ally disappeared However these patients still did not
have normal water or solute balance

The preoperatve and postoperative hormonal support
for the patient undergomg hvpophysectomy 15 accom
plished quite easilly The day before surgery the patient 15
g@iven wtramuscularly 100 mg of cortisone acetate On



120 Hypophysectomy

ity of instances these remnants of functioning pitutary
tissue are present usually n the lateral extremtres of the
gland, close to the dural covering and usually m either
the anterior or posterior most portion on the nght side
These areas escaped radiation destruction because one or
the other beads was placed as little as 1 mm from 1ts
proper locus The demarcation between completely ne
crosed prtuitary tissue and normal appearing tissue 1s €Y
tremely sharp so that precise positioming of the pellets 1
of paramount mmportance to obtain complete destruction
of all pitwtary tissue

Clinical Results

A brief discussion has been given of certain patients
the precedng discussion mainly to pomnt out the applica
tion of the techmque of placing the Y* pellets and post
operative complications that have been observed

1t seems clear that further research 1s necessary to de
velop better methods of placement of the 1* pellets if
adequate hypophysectomy 1s to be achieved Increasmg
the number of pellets (ten to twelve are now used) has
helped to accomphsh greater destruction since the over
lappmg and extension of the radation fields tend to de
stroy more pitmtary tissue

In the last 14 months we have done nmeteen Y hy
pophysectormes for metastatic carcmoma of the breast
Many of these had only four to six pellets placed n the
piturtary gland and no remissions 1n this group were seen
At autopsy sectioming of the pitwitary showed small areas
of cells which were not necrotc In the group of pa
tients still Lving there are five who have had excellent
objective regression of their lestons One of these patients
had relapsed after adrenalectomy and showed renussion
following the hypophysectomy Three of these patients
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1 should first Like to say how delighted I am to have
been included in this conference which has been so shm
ulating and productive I am a latecomer mn this field
Dr Bergenstal has reported to you on the work carned
out at the Umversity of Chicago by hum and by Dr Theo
dore Rasmussen before the latters departure for the
Montreal Neurological Institute and he has told you of
the role played by Dr Paul Harper m the development of
the yttnum techmque Subsequent to the departure of
Dr Rasmussen m May 1954 a number of addihional
yitnum hypophysectomies were done by Dr Enc Yuhl
and he continued to do most of them following my trans
fer to the Umversity 1n October 1954 until his departure
m June 1955 when 1 assumed full responsibility for the
operative procedure

Operative Procedure

I shall address myself entirely to the matter of the sur
gical problems because Dr Bergenstal has already cov
ered the other aspects As already noted Dr Rasmussen
had not been happy with the results of hus own efforts at
removal of the hypophysis by the standard surgical tech
mques Dr Harper and he thought that 1t might be posst
ble using a beta emtter such as yttnum to secure com
plete destruction of the gland with less bleedmg less
danger to the optic nerves and less prolonged retraction
of the frontal lobe than 15 mherent in the method of surg:
cal hypophysectomy Though expenenced of course
the removal of tumors of the pituitary gland I have not
had occasion to carry out surgical hypophysectomy and
Y am full of admiration for the results which Dr Ray has
reported and also for those n the smaller group that Dr
Matson has done Qur own results are not so good but T
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the day of operation, the patient 15 gven mtramuscular
mjections of 150 mg of cortisone acetate before the opera
tion Following operation cortisone acetate 1s contnued
at 50 mg every six hours for twenty four hours begmming
the first day On the subsequent days the doses of cortt
sone acetate are reduced to about 150 mg on the second
day 100 mg on the third 75 mg on the fourth and then
50 mg a day as maintenance therapy Lower mamtenance
doses of 25 to 375 mg have been used successfully In
tramuscular mjections of pitressm (05 to 10 ml) or
naszl msufflation of pitressin 1s used to control diabetes
mnsipidus when 1t 15 symptomatic
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tomes and thurty-one yttnum hypophysectomies of which
nmeteen have been done for carcmoma of the female
breast Five of these Iatter patients are Ining Of the cases
for which 1 personally have been responsible there have
been three early deaths One of these does not belong m the
series under discussion having been an instance of male
careimoma of the breast which I unwisely chose to do The
patient died the following day and was found to have a
large metastasis in the medulla He should not have been
subjected to operation In the nmeteen cases of female
breast carcinoma under discussion there have been two
operative deaths 1 have already referred to the difficulty
that I expenenced mitially m placing the beads satisfac-
tonly In the effort to correct this situation I elected to
furn 2 bifrontal flap The underlying dura was very ad
herent to the bone and two of the frontal vems described
yesterday by Dr Ray were torn and required chpping
Ths led to swelling of the frontal lobe and frontal lobe
amputation became necessary Trouble was expenienced
with the anterior cerebral artery and the patient died on
the operating table In another mstance that of an elderly
woman with advanced cerebroarteriosclerosts which was
the first case m which the revolver device was used delay
was experienced 1n the loading of the gun and retraction
of the frontal lobe was maintamned unduly long The pa
;xe‘?t died some five days later of softening of the frontal
lobe

These then are mistakes which we have slowly learned
to recognize and I believe now can satisfactorly avord

It should be reported that we have produced some
extra-ocular palstes by this techmque four in 21l Two of
the nerve palsies produced have been noted immediately
postoperatively and 1t seems evident that we must have
slipped our needle out of the confines of the sella and me
chamically nterrupted the third or the sixth nerve In one
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believe tius fact may be attributed at least n part to the
fact that three surgeons i turn have been learnng this
rather exacting technque

The exposure of the glind has been exactly that de
scribed yesterday and shown so beautifully i the movie
except that we have not used Arfonad and we have em
ployed a lumbar catheter for dramage of the cerebro
spimnal flud

The yttrium implants have been teased mto the sharp
end of the large lumbar puncture needle and with any
Ion stilet were pushed up under the lead shield Loading
15 done under water and the lead shield protects the sur
geons hands from rrradiation When usmg this method
we employed six ten or twelve needles and though these
were placed near at hand 1t was necessary for the surgeon
to take his eyes from the field on each shift of needles
Since we were having difficulty m dispersing the yttrium
beads throughout the gland Dr Harper developed a gun
made up of a lucite barrel with a rotating disc permitting
the loading of twelve pellets This device made it possible
to place the beads without takmg one s eyes from the field
It has seemed to us that this has helped mn the more ac
curate placement of the beads though we are still having
trouble 1n securing accurate placement

In general I believe we may say that there has been
only one case m which judgmng by the x ray evidence of
placement of the beads we could anticipate complete
destruction of the gland Ser:al sections m this particular
case are not yet available I beheve however that it will
be possible to master the technical aspects of this problem
and to achieve satisfactory distribution of the implants

Mortahty and Morbidity

As Dr Bergenstal has indicated there have been done
at the Unwversity of Chicago nme surgical hypophysec
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Fust T would like to say that Dr Woolley has very
kindly consented to discuss the effects of rrradiation upon
the cells of the pitwitary gland using differential staimng
technigues

If one assumes that alteration of pitustary function 1s
useful in the management of carcinoma of the breast then
the question arises as to the role of pitwitary radration as
a means to that end One can consider 1n abstract what
would be desirable from this pomt of view Clearly sup
pression of the functions of the gland without modifica
tion of the function of structures around the pitwmtary 1s
the optimal posttion Thus turns out to be a ngorous quali
fication We know very little indeed about the time dose
interrelationships of radiation and modification of the
functions of the pituitary

The pitwitary may be rradiated by one of two general
methods Fmplantation of sources of radicactivity mto the
gland 15 one of these and 1t was discussed this morming
The question of dose distribution within the pitwitary 1s a
crucial one If only one or two pellets are used the proba
bility that some of the pituitary cells will survive due to
madequate wradiation 1s ligh 1 the hght of the studies
reported here Even with the order of ten pellets being
used some pitntary function may well remam Undoubt
edly some of the difficulty 1s technzcal that of reducing
theory to practice mherent n the development of any
new techmque I would hike mn passing to raise the posst
bility that with a relatively limted number of sources
a continuing dosimetry problem will contmue to exist
and to suggest that the use of a larger number of pellets
—an infinite number—might gve a more umform dose
to all of the pitwitary and hence a greater chance of kil
mg all of 1ts cells This would be the application of the
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instance, a patient upon whom I operated under local
anesthesta, the sixth nerve paresis was evident as soon as
the drapes were removed

In the effort to avord this comphication small metal
beads have been placed near the end of our needles so
that we cannot push the needle too deeply In one
stance a misplaced bead produced some numbness m the
distribution of the first division of the tngemunal nerve
In two patients there has been some reduction m visual
acuity I should attribute this to handling of the optic
nerve rather than radiation, 1n both instances A post
operative clot required re elevation of the flap i one m
stance and m this particular case there was a good deal
of mental blunting the patient s behavior after the second
procedure was very much akin to that seen mn some pa
tients after prefrontal lobotomy

Our technical procedure 1s now carmed out more
smoothly An x ray film tunnel 1s placed under the p2
tient s head at the start of the procedure and after four
to six beads have been placed therr position 15 checked
A lateral view 1s obtained at the same tme In some m
stances we have made a second check two thirds of the
way through the placement of beads The objectionable
feature of the x ray check 1s that 1t requires time and
lengthens the peniod of retraction of the lobe

We discuss the employment of a stereotaxic device but
1t has been my belief that this would not add enough to
warrant the difficulties entailed I feel quite confident that
one can learn to place the beads accuratelv
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post radiation At the other end of the tune scale, we
know from Lampe s * work n medulloblastoma as late as
ten or more years after wradiation lasting and enppling
changes m the central nervous system can make them
selves evident

Operative Procedure

Our observations here related to the use of a 22 mil
Lion volt x xay beam for wradiation of the pitwitary and
hypothalamus We wradiated both structures primanly
because of the observation of Arnold®® of the Unwersity
of Illinoss from his monheys using 1n his mstance the elec
tron beam The patients were treated for the most part
during the second half of 1954 We have treated no pa
tients smee December of that year

Our mterest 1 this study arose out of two things 1)
We were able to work with Dr Pearson s excellent group
and so could look at end organ function m an orderly
systematic way that would give us a reasonably sensitive
index of pitwitary hypothalamic change 1n the post radia
tion state thus permitting us to state with some definite
ness whether radiation as given did or did not modify
function of these structures Without getting mto too
much d from the radiol 1 pomt of view I do
not beheve there 1s any biological difference between the
electron beam and photon beam here 2) Arnold abserved
m hus monkeys irradiated with |
beams changes which he mnterpreted as mdricating long
range depression of function as measured by chmical ob
servation of end organ effects Histological changes were
unquestionably present mn the hypopathalamus in 1radi
ated monkeys We then felt that imtially we should ir
radiate both the hypothalamus and pitmtary feeling that
if no change occurred there was httle pomt n purswng
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packing techmique used for the treatment of cancer cor
pus uter1 to the pituitary fossa If the normal tissues
around the pituitary are to be preserved we will have to
confine our efforts ultimately to beta ray sources 1 order
to reduce the dose to the normal tissues as much as posst
ble I think the use of gamma sources will 1n retrospect
be no more than a phase in the development of the tech
nique

External Beam Irradiation

External beams of radiation may also be used A beam
of positwely charged particles may be used The Berke
ley group 1s the only one with experience with this class
of external beam wradiation They have used protons A
beam of x rays may also be used We here have had some
experience with this form of pitwitary iradiation Before
considerng the results 1 would like to consider briefty
some of the theoretical problems of any external beam
treatment The problem of damage to the intervenmng or
adjacent normal tissues 1s paramount predumm:mtl} the
optic nerve tract chiasm and frontal Iobe or other portion
of the normal bram structure that 1s bewng exposed to the
beam The whole question of central nervous system re
sponsivity to radiation 1s up i the air again For many
years 1t has been regarded as essentrally unresponsive 0
the effects of radiation We now know that this 15 mcor
rect Vanous portions of the central nervous system are
sensitive and marked and serious alterations can occur
both as a result of vascular and parenchymal primary pro¢
esses
The whole question of time dose relationships and the
appearance of radiation damage 15 not yet understood
Early changes have been noted In a month defimte

changes m at least one of our patrents could be seen
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mus axis We therefore started with relatively low doses
6000 r n about twelve to fourteen days We saw no acute
adverse effects We therefore increased the dose 1n step
wise fashion the last two cases recerving 15000 r 1 a
penod of three weeks We felt the classical pharmacologic
procedure of pushing on until toxerty developed was
about the only way to arnive at the maumum acutely tol
erated dose

Casts were. made. for these patients and were used with
a back pomting techmque for setting up the patient The
actual treatment field size was 5 by 5 em  which mcluded
hypothalamus and the pitmtary as mdicited by the sella

Clinical Results

S1x patients did not show evidence of end organ re
sponse Many of them lived an imsufficient period of time
to permit response to appear we did not see any evidence
of positive modification of end organ response 1n less than
six weeks with the external radiation This time lag fits
m a general way with many other lunds of response to
radiation Of the six who responded all showed changes
m the unnary FSH Only two showed changes m 17 ke
tosteroid levels One showed a queer change m 10dme
uptahe As to protem bound 10dme two showed a defimte
effect and one a questionable effect One showed a mod:
fication of glucose tolerance none of the others did One
was not tested Four of the six patients showed a defimte
suppression or diminution 1n menses One showed a ques
tionable effect and one had been surgreally castrated prior
to wrradiation and hence was not available for evaluation

In only one patient did we have evidence of tumor
response One showed a transient regression of skin nod
ules This patient died in the hospital

As to acute side effects some patients had nausea and
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one or the other If changes were noted, then we had the
job of sorting out whether irradiation of the pitwtary or of
the hypothalamus was primanly responsible for the
change

We used the 22 mev beam because we wanted to do 2
relatively simple en bloc irradiation of both pitutary and
hypothalamus It gave the depth dose distribution A 22
mev beam 15 also rather better and easier to control m the
radiztion of the area i question

‘We had twelve patients m all nine with breast cancer
two with carcmoma of the testis, and one with melanoma
These patients were all suitable for surgtcal hypophysec
tomy We did not of course use cases of early disease
The patients were followed for end organ effect by Dr
Pearson s group

TABLE 21
Time Dose Relationships

TREATMENT TIME
Maxmum—28 days
Mimmum-12 days
Average~—17 2 days
Dose No Cases

6500 ¢
6000 r

=3
Bl emrsope

AVERAGE DOSE = 9700 ¢
MAXIMUM DOSE = 15000 r
MINIMUM DOSE = 6000 r

The optimal time dose mterrelationships were unknown
for external beams either in terms of normal central nerv
ous system tissues or of the normal pitwitary hypothala
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patients should have shown changes had they hved long
enough for them to develop

I wll return then to the mitial comment The question
of modification of the pitwitary by radiation other than m
cautenzing doses 15 still really unanswered particularly
1 terms of time and dose With major amounts of energy
from external  ray beams we have I believe only sug
gestive evidence of modification of pituitary function

I would now like to ask Dr Woolley if he would discuss
the hustologie changes that he saw mn the pituitary spect
mens available to him
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two showed nausea with vomting The majonty had
headches, the real reason for which I do not know Sub
acute effects were weakness, fatigue and some epilation
although none of these patients went on to a moist re
action m spite of the very high dose I think this 15 a

TABLE 22
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function of the size of the field bemng used There 1s an
other parameter that 1s important modest pigmentation
of the sk was found

Two patients developed abnormal electroencephalo
grams Two developed blindness one complete and one
partial Three showed mental deterioration I think all
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Dr Lwserr Dr Forrest what 1s the dose distnbution around
the radon seeds?

Dr ForresT Our mmtial dose of 10 mc was based on that
used by Pattison and Swan 8 for direct implantation of the pitw
tary at cramotomy As a result of this msufficient extent of necrosis
found at autopsy this dose was wncreased with the production of
damage to structures outside the sella turcica

Dr Eumr In the patient who developed skin nodules after
pitwitary mplant what was the evidence of recovery of pitwitary
funchon?

Dn Formest When this patient (Case 1 JS) developed her
skin nodules we stopped her cortisone and she remamed well
excretmg on the average 3 mg of ketosteroids a day She had only
10 me radon mplant, which we now know to be an mnadequate
dose

Dz Kewnepy In your second patient the one with bram me
tastases could this concevably be an effect such as Dr Taylor
descnibes 1 the patients with bramn metastases that he treats with
predmisone Is 1t possible that you are sunply getting local regres
sw0on m the bramn lesion as a result of the cortisone admmistration?

Dr Forrest I agree that we have no objective evidence of
regression of this pahents cerebral secondanes—her convulsions
may have been due to | T m the bram At the
time of her relapse she also could be mamtamed without cort
sone and dunng that tume she excreted 5 to 8 mg of 17 keto-
steroids per twenty four hours and 8 mg of total estrogens Her
10dme uptake duning that ime was normal

CHAIRMAN PEARsON Was cortisone given imtially mn this case?

Dr Forrest Cortisone was started twelve days after the im

lant
F Dr Baxer When these patients are exammed at autopsy Dr
Forrest what do the residual pituitary cells Jook hke?

Dr Forrest Dr A T Sandison who 1s nterested mn the
pathology of our cases 1s of the opimon that the remamung prtn
tary cells are histologseally indistinguishable from normal pitwitary
One stnking feature 13 the absence of any reaction around the zone
of necross—only necrotic tissue surrounded by normal looking
prturtary cells with a sharp Line of demarcation
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I recerved four prtwitanies from mdividuals that had had
radiation directly to the prtmtary and attempted to differ
entiate different cells 1n these pitmtaries The common
technique of course 15 to differentiate at Jeast three cell
types the so called chromophobe, acidophul, and basophil
We went one step further and divided the basopluls into
the beta and the delta cells sometimes called gonado
trophic and thyrotrophic or descriptively, a round coarse
ly granuler basophil and finely granular angular shaped
basophil We did see differences between these pitwitares
and what we thought should be the normal conditon
The changes m the wrradiated prtutanes appeared to re-
flect damage to the secretory cells
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consequent radiation near to the optic tracts The insertion of two
seeds each through separate cannulas introduced on erther side
prevents this possibility and allows more accurate posiiomng of
the source Furth as a wider distrik of dose withm
the gland 1s obtaned the total dose can be reduced Fmally the
use of the less penetrating radiation of yttrum®® to produce ne
crosis should greatly reduce the nisk of visual disturbance

Dr Matson So it 1s gong to be unpredictable?

Dr Fonrest It 15 a nsk that 15 always gomg to be present.

Dr West Dr Charles Harrold of our Head and Neck Service
has removed the pitwitary by a transphenoidal approach He had
quite 2 bit of dificulty with hemorrhage It seemed that this was
due to connecting sinuses on the anterior wall of the sella I
gather from what you said hemorrhage has not been a problem®

Dr Forrest We do not pack the nose and have had no trou
ble with hemorrhage The trauma caused by the mnsertion of a 2
mm cannula 15 very shight compared to that of a transphenoidal
hypophysectomy

Dn Marson Dr Evams m your procedure do you wmect
through or tear the diaphragm?

Dr Evans The needle 1s mserted through the diaphragm

Dr MaxsoN The diaphragm vanes so from case to case

Dr Evans In one mstance a bndged sella gave us consider
able difficulty because the area through which the needles could
be mserted was reduced m size As 2 result of that expenence I
thiok I could aclieve 2 sahsfactory distnbution of beads m another
comparable case

Dr Matsox How big 1s the needle?

Dr Evans A 17 gauge

Dr Ray The curve on the end makes 1t possible to place the
bead directly?

Dr Evans We use straight needles to place the beads pos
tenorly and a curved needle to place 1t m the central area and
behind the tuberculum sella

Dr Ray You make more than one puncture?

Dr Evans Yes we expose the draphragm and chip the pitmtary
stalk which we have not been dividing Once the dizphragm s
exposed 1t 1s mot too difficult to see where the needle should be
mnserted We usually place the posterior ones first often one cen
trally and then one on each side Switching to the curved needle
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Dr Jesstman We all realize that this techmque needs the skl
not only of a surgeon but also of a good radiation therapist Sx
Stanford Cade with whom I was associated was very mmpressed
by Dr Forrests work and saw this techmque being used i Glas
gow He had the necessary equipment made and 15 using this
technique 1n London

I would not like to report his figures with authonty here but
my mmpression 15 that he has done twenty-one cases Of these
about four developed visual disturk Tuding bhndness A
further group I believe four developed rhmorrhea and memn
gitis There was one dramatic remussion

The comphcations reported by others using this techmque pomt
up the skl and care with which Dr Forrest has placed hus radon
seeds
Such attention to detail 15 essential 1f the results are to be good
and the complications few i the same way that surgical by
pophysectomy needs good surgical care if the results are to be good

Dr Forrest The accurate posiomng of seeds depends on
good radiological control In London gold grams are bemg m
planted mto the pitmitary with the aid of the mage mtensifier
which permits great accuracy and ehmunates the time taken to
develop several radiographs

Dr Forrest The msertion of small multiple sources as sug
gested by Dr Nickson by our techmque would entad multiple
punctures of the sella turcica by a small bore mstrument It could
be done

Dr Evans It seems to me the difficulty of your method 1s that
you dont have much latitude

Dr Forrest If small bore stout cannulas were used the sella
could be punctured 1 several places through each nostnl The
depth of penetration can easily be varied

Dr henneoy Dr Forrest have any of your patients had
rhinorrhea?

Dr Forrest We have had only one case in which the can
nula tapped cerebrospmal fluid at the time of implantation

Dr Ray What 1s the difference now in the techmque that
prevents visual impairment? I am not clear about that

Dr Forrest In the ongmal techmque several sceds were
serted through a single cannula This allowed the posstbility of a
seed beng pushed high up 1 the fossa by that following 1t with
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Dr Forrest We recently obtamed some yttrum metal but we
have not yet attempted to form 1t into yods It 15 more expensive
than the oude

Dr Nicksov Have you speculated about the use of solutmn?

Dr ForeesT We d to imject a
through the nasal cannula but it faled to diffuse through the pl
tutary and finally leaked back along the cannula It would be
dangerous to attempt to wnstill radioactive matenal m this way

Dr Ravr Dr Bergenstal did you actually try chromic phos
phate?

Dr BercenstaL Our only expenence has been at autopsy Dr
Yuh! tried to mject non radioactive chromic phosphate mmed
dye and found that he had no success at all It refluxed every
time he attempted to mject 1t and as a result, we did not actually
try it

Dr Lurr We mjected 10 me chromic phosphate with meth
ylene blue to msure that 1t did not come out in the arachnoid space
One of the patients died shortly afterwards We knew she was go
g to die She had a big mass m the medastinum We got actity
all over the body It was absorbed The lighest activity was 1n the
sella 1 the pituitary We looked at the pituitary two days later
We could not see very much The second patent was operated on
the same day She 15 still alive four months after the operation
The soft tissue metastases are gone but she has more skeletal
metastases than before When we found that acawity could be de
tected all over the body we went 1n and tned to remove the
hypophysis The tissue 1 the sella was found to be extremely bt
tle It could not be removed A biopsy was taken Microscopic
exammnation disclosed advanced necrosis of all cells

Dr Evans We thought a good deal about this matter Dr
Yuhl mjected chromic phosphate nto tissues mn the laboratory and
found there was always reflux

Dr Lurr We njected different spots about 1 ec or 2 cc
got

Dr Evans knowing how difficult 1t 1s to place beads I would
think it also might be very difficult to inject the chromic phosphate
accurately With each puncture one mcreases the chance of re
flux

Dr Ermr We have raised the question of chromic phosphate
mjection of the pitmitary Tables 23 and 24 present the results in
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we then try to place another row of three m the central portion
of the gland and then still using the curved needle attempt to
place three behind the tuberculum The remamnmng beads may be
placed according to need following the x ray check

Dr Matson Have you done senal x rays for a week or ten
days?
Dn Evans Postoperative films are usually made a week to ten
days followmg the procedure In my experience the beads do pot
move within the sella but when mserted beyond the Luuts of the
sella I am sure they do move

Dr Lirserr In the area of necrosis do you have the ordmary
phagocytic response?

Dr Evans The cautenzing destroys pretty much all the ele
ments

Dr Ray Dr Forrest m the cases autopsied have you seen
any suggestion that there has been some reaction m the wall of
the cavernous smusP

Dr Fomrest None that has been looked for specifically

Dr Rav One of the thoughts that many have had 1 if you
get the dosage high enongh and you get a bead up aganst the
cavernous simus there 15 a possibility of a necrosis and rupture of
the sinus

Dr Bercensta. We have had none of that

Dr Ray Perhaps it 1s not too serrous and the sinus may seal off

Dr Brrounstar I think it will be most interesting to see the
effects of what we believe 1s 2 tremendous dose of yttnum In our
first patients we have not gone beyond 5 or 6 me This 15 preds
cated on the work in monkeys It may be that much better results
can be obtamed with higher activity We have been so afraid of
hypothalamic damage we have not done 1t

Dr Marson Did not Dr Rasmussen report a couple of yout
patients went to sleep after three or four days?

Dr BERGENSTAL One patient did We do not have proof that
that was owing to hypothalamue damage

Dr Evans We have not had real trouble

Dr Nickson Returnmng briefly to your dosage estimation [
did not hear what you said you used as a standard for yttnum

Dr BercensTaL Uramum oude 238

Dr Forrest Have you had any experience with yttrum metal?

Dr Bercenstat. No
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cases there has been some reds X ds although the
measurements m the second case are p'mb:\bly not significant.
Diabetes mapidus 1s thought to be present in Case 2 although
that has not been tested with measurement of solute load or with
the Carter Robbuns test.

As Dr Luft 1nd d, rad hospk has been found
both n blood and spmal fluid 1n both cases I dont have the data

TABLE 24
Intrahypophysedl Instillaton of Cr P2 0 sn Ca of Prostate
Physologic Data
) ol 17KS
% uptake mg /24 ke
Dwb | P*Blood
Case ] 3 6uwks | Pre Post | Innp SF
1 5 10 45 Q0 ] +
2 27 04 12 25 .2 + +
3 o

on the third case because that operation was performed so recently
It was not possible to estumate accurately the amount which was
arenlating in those fluds since the distribution of phosphorus 1s so
difficult to measure However they felt 1t was probably less than
10 per cent of the total administered dose

Docton Are you going on with it?

Dr Evrr Idont think they have been thoroughly discouraged
They are gong to try a higher dose of radioactive phosphorus and
try to concentrate it into a much smaller concentration

Dr Liserr When Dr Jaffe-? first started domg this hus group
decided to use a httle larger dosage They thought they could dis
tend the sellz to take the chromic phosphate They observed nerve
palsy and some loss of visual acuity rather soon after the myection
of chrome phosphate I dont know whether they contmued 1t or
not. But they did use methylene blue 1n a few of these cases using
between 15 and 2 c¢  and did not get reflux during the time that
the diaphragm of the sella was exposed

Dr Baxer In your monkeys I wonder f you ever considered
using an alkylating agent, to see if 1t would go through the sella.
Most of 1t 1s fited to tissue m ten munutes
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a group of three cases done at the Veterans Hospstal Oklahoma
City I'have not been associated with the project but am present
ing their sesults All three patients had advanced carcmoma of the
prostate. The doses admuustered were 7 me m Case 1 and 11
me 1n Case & The volume of 3 ce was used m Cose 1 which n
obviously unsntable yust from volume consderation and there
must have been reflux The second case 1t was concentrated to a

TABLE 23

Intrahypophysea! Instullation of Cr P*{ in Ca of Frostste
Clinical Results

Tumor
Fain Heaedathe Regr
Case Rekef Post op Ac PAse Comment
1 + + ? Hensiplegsa
2 + + + Castrated
pre-op
3 + + ? Transient
hemiplegia

volume of 15 cc That also seems to reflux further concentration
apparently should be used

The patuents have all experienced rehef of pun The fisst two
were bedridden and were able 1o get out of bed because of pam
relief However you will note the second patient was castrated
one month preoperatively 5o we cannot say there was any moprosve
ment due to the mstallation of the chromic phosphate He has had
postoperative headache which 1t was felt was more than one
could expeet from cranotomy alone The only evidence of tumor
regression 1s i the patient who was castrated Hemuplegia m one
case came on about a month postaperatwvely and 1t 15 nat kaown
whether or not 1t can be related to the chromuc phosphate mjec
twon A transient hemiplegia abo followed very shortly after the
1sotope injection in Case 3

There are rather madequate physiclogic data on these patients
i1 yptahe was measured preoperatively and three and six weeks
postoperatively In Case 1 you see there 15 nommal I uptake at
sixx weeks ‘The second patsent had a reduction 1 I uptake
wistually to zero 1 three weeks and recovery at six weeks In both
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phosphate 1 a plastic envelope and put 1t m the sella and fix 1t
there with muscle or oudized cellulose so that the nm which may
be left behund 1n the best surgical operation could be mactivated

Dr Bercenstar Dr Harper has been worlang on such a Litle
balloon that would fit m the sella with a small plastic tube commg
out m which he hoped to instill radiwactive 10dine if nothing else
and later take 1t out

Dr MatsoN You would have to stuff it in with something
which could be moulded

Dr Marson The sella 1s not round

Dr Niceson Use flud

Dr ‘There are and you have to push
1t out

Dr Evans In order to use such a device one must employ
lead 1n tubes which must pass the optic nerve m gaming access
I favor leaving the matnx of the gland mtact so that there 1s sub
stance 1 which to set the beads Conceivably some type of sponge
mght be developed which could be loaded with yttrium following
surgical hypophysectomy The sponge could then be mserted mto
the evacuated sella There mght snll however be considerable

difficulty 1 ob a f: y s of the beads with
1n the sella

Dr Lieserr Dr Ray has a sponge with flud runnimng inte it

Dr Kennepy Could you lay beads along the edge and pack
with muscle?

Dr Matson You would have to fix them better than that I
wonder if you had a sohd mass something ke oudized cellulose
with beads sewed on the surface if you could really have some
thing quite firm to work with

Dr EuiEL One of our group made an interesting suggestion
just before I came and that was to use radioactive Zenkers solu
tion radioactive mercury That has a rather low energy gamma
radiahon of about 2 mev I think a half bfe of two and one half
days We did not actually make any caleulations as to the dostm
etry It might be dufficult to fix enough mercury to get adequate
radiation dose Let 1t sit in there half an hour duning the operation
and you might achieve it

Dr Matson I dont think hqud medra appeal to the neuro
surgeons very much We value the tips of the fingers The hazard
would be quite great

Dr Evmr We have thought of putting sold chromic phos
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Dn Nickson 1 would hke to discuss Dr Bakers comment on
an alkylating agent In essence one has to ablate the pitmtary
whether by surgery or radiation or cautenization Cautery s one
form of noxious agent radiation 1s only another form of nowous
agent that can be used I thik perhaps broadening our honzons
a bit we may find an agent that will destroy pitmtary tissue but
still be compatible to normal structures around it

Dr Forrest We have constructed two electrodes that can be
passed mto the pitwtary along the cannulas across which one
could pass a high frequency current By this method a good area
of necrosis can be produced in the rat liver but we have not yet
had the opportunity to test it in the human

Dr Lurr We tried electrocoagulation five years ago m a pa
tient wath Cushings disease I had followed that patent for ten
years she was m an advanced state of disease Dr Olivecrona
electrocoagulated the pitutary Four weeks later she had her
first menstruation 1 six years A few months later she was preg
nant I saw her recently and she 1s downg fine She 15 quite normal
now with normal blood pressure no osteoporosis no diabetes and
she 15 menstruating normally

Dr Matson Did he cut the stall?

Dr Lurr I dont know We have been debating whether or
not the stalk was chpped I do not think 1t was

Dr kennepy Dr Evans how much local trauma to the pitw
tary do you get just from mserting the needles and beads?

Dz Evans I would think, vistually none but I dont know

Dr KexneoY In one of our patients Dr Peyton mserted a
needle three times mto the fossa to aspirate the pituitary There
was gross bleeding

Dr BercENsTaAL We dont see excessive bleeding after we put
the needles 1n

Dr Evans Not unless we put the needle through the wall of
the smus In that mstance there may be back bleedmg but it 13
very easy to control and we have found that a lttle gel foam
placed over the pont of needle msertion will stop the bleeding

Dr MatsoN What you need 18 a combinaton of two methods
Certamly my feeling 15 that 1t 15 not much harder to take out two
thirds of the pitwtary than 1t 1s to expose 1t I dont think there s
any additional hazard really now to teanng the diphragm and
taking the bulk of the pitwtary gland out Possibly then one could
somehow fix the yttnum beads or get a thin layer of chromic
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phosphate 1n a plastic envelope and put it 1n the sella and fix 1t
there wath muscle or oudized cellulose so that the rim which may
be left belund 1n the best surgical operation could be nactivated

Dr BercensraL Dr Harper has been worlung on such 2 little
balloon that would fit m the sella with a small plastic tube coming
out n which he hoped to mstill radicactive 1odine 1f nothing else
and later take 1t out

Dr MatsoNy You would have to stuff it m with something
which could be moulded

Dr Marson The sella is not round

Dr Nickson Use flud

Dr BrroENsTAL ‘There are crevasses and you have to push
1t out

Dn Evans In order to use such a device one must employ
lead i tubes which must pass the optic nerve in ganing access
T favor leaving the matnx of the gland mtact so that there 1s sub
stance m which to set the beads Concervably some type of sponge
might be developed which could be loaded with yttnum following
surmeal hypophysectomy The sponge could then be mserted mto
the evacuated sella There mght sull, however be considerable
difficulty 1n obtaming a satisfactory distnbution of the beads with
1 the sella

Dr Lieserr Dr Ray has a sponge with flnd running into 1t

Dr hewweoy Could you lay beads along the edge and pack
with muscle?

Dr Matsov You would have to fix them better than that I
wonder if you had a sohd mass something like cudized cellulose
with beads sewed on the surface if you could reilly have some
thing quite finn to work with

Dr ELmL One of our group made an interesting suggestion
just before 1 came and that was to use radioactive Zenkers solu
tion radioactive mercury That has a rather low energy gamma
radiation of about 2 mev I think a half Lfe of two and one half
days We did not actually make any calculations as to the dosim
etry It might be dificult to fix enough mercury to get adequate
radiation dose Let 1t sit 1 there half an hour during the operation
and you mught achieve 1t

Dr Marsov I dont think hquid media appeal to the neuro
surgeons very much We value the tips of the fingers The hazard
would be qute great

Dr Eumn We have thought of putting sobd chromic phos
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phate m some kind of phable film a balloon type thing There
agaimn you get mto dosage problems from the foldmg of the plastic
membrares in a sphencal cavity Actually when you fold the film
you triple the layer of solid 1sotope

Dr Matson I thimk you need something bigger than the sella
to stuff 1n

Dr Ray The sella 1s not globular There are recesses particu
larly 1 front of the optic nerve and 1f you use a balloon 1t pouches
out 1 all directions and 15 probably going to pouch out through
the opening There are technical difficulties and it 1s not as simple
as 1t appears

Dr ELrer What about imbedding chromic phosphate m bone
wax and stuffing that mpP

Dr Ray One might stuff moldable materal m the sella and
devise means to have 1t stay m there perhaps put a couple of
sutures across the top to keep 1t from shpping out

Dr ELEL If a sphere of bone wax that size were put m 18
there any danger from a foreign body reaction? Might necrosis
follow?

Dr Ray I dont think it would be well tolerated

Dr Forrest We had considered removing some pitmtary tis
sue through our cannulas and then injecting a quick settig plastic
or alginate contamung an 1sotope nto the space We are first wait
ng to see what yttrium does

Dr BercensTaL Our study started because we were not able
to get hypophysect: lly Maybe Dr Ray has
essentially solved our problem by an excellent surgical procedure
Maybe 1t 1s now possible to do a really complete hypophysectomy
surgreally I dont think we will know until Dr Pearson has a better
chance of re evaluating the patients when they relapse to deter
mmune if there 15 any evidence of a return of pitutary function That
may be all we need

Dr Ray Someone suggested to me that he had been hypophy
sectomzing anmmals by using steel wool as an abrasive We are
getting tantalum fine mesh wool that I thought I might use for such
purpose at the end of the operation Also the mesh could be
touched with endothermy to cause coagulahon of the hnng of the

1z
* Dr Marson Carbon dioude snow has been mentioned

Dr Lurr We have been trymg sodwm hydroude now for
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some time 1n order to get nid of the last remnants of pitwitary tissue
We clear out the sella first with sodim hydroxide and then with
Zenker s solution

Cramnan Pesnrson  Along thus ne we have to consider the
nasal pharyngeal pmntary too We have one patient a postmeno
pausal woman who f had a
lasting about mine months She then relapsed We then took out
first her ovanes and then two weeks loter her adrenals She ob
tamed no umprovement from this

Dr Lipserr We do not have enough data to answer Dr
Bergenstals question as to whether or not the completely hy
pophysectorized patients will relapse Patients who have had
complete hypophysectomes by senal section of the sella turcica
have subsequently relapsed Unless the nasal pitwtary 1s function
mg we have to conclude that the patients who relapsed had com
plete hypophysectormes

Dz Marson Dr Nickson did your panents all die of neo
plasm and not of radiation”

Dr Liesert 1 think we have to say that at least two patients
and possibly three had radiation damage Two patients died re
cently of radiation damage All three patients had active disease
but you would not have expected them to die of this amount of
disease They all had climcal evidence of extensive central nervous
system damage at the time they died

Dr Avam If you cut down the sze of the betatron portal,
what do you think the effect might be?

Dr Nickson Dr Adar 1t s perfectly possible particularly
with the betatron with the 3 by 3 cm port to have quite reason
able distribution of energy although you do have fall off toward
the edges wiich 1s another reason for the larger field I would still
feel that we probably would have damage and with any photon
beam I dont see how yon are going to protect the oplic nerve
You have spreading out so you are gomng to catch the optic nerve
with the charged particle beam

Dr Baxern No bone marrow effect no depression®

Dr Nicksov Nothing that we saw

Dr Rav There was one quite interesting case although it 1s
not entwrely A man with who had had one
senies of conventional x ray treatment and then recewved betatron
therapy subsequently developed signs of a bramn tumor m the
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nght temporal lobe he had climical signs of mereased mtracranial
pressure and shift of the pmeal At operation I took this mnme
diately to be a ghoblastoma It had all the appearance of degen
erating ghoma but 1t proved to be a radation effect We have an
other acromegalic who received unwittingly I beheve 10000 x
with a standard machine and he developed signs of a bram tumor
m the Jeft frontal lobe which we operated on It had the same
appearance These effects have been reported by Amold and
Bailey % and others m the high voltage treatment of brain tumors
1t sunply supports what Dr Nickson said that the effects on the
adjacent tissues have to be taken mto consideration It 15 too bad
we dont have Dr John Lawrence here to talk about hus more
controlled beam but even with his methods he cannot avoud the
hypothalamus and optic nerve

CrammanN Pesrson Dr Lawrence was unable to come His
assoctate visited me recently and we discussed therr results which
are still prelmmnary They are using a deuteron beam They have
taken great pams with the rotational techmque to try to avod
damage to the tissues outside the sella turcica There 1s some evi
dence of decreased pitwitary function m thexr pabents as measured
by dotroph and of thyrod function
withont signs of serous neurological damage as yet

CHAmMAN PEARSON One of the subjects studied by Dr Wool
ley was particularly mterestmg, She had been castrated for car
cmoma of the breast and three months afterward developed 2
classical Cushings syndrome She was too sick to operate on and
that 1s the reason we went ahead with the betatron radution 1
suppose this might have some bearing too on the histopathology
here
Dr Woortey The histopathology 1s very difficult to interpret
on a physwological basis 1€ between storage phenomena or ex
cess secreton phenomena

Dr Marson Why do you think she had the Cushings syn
drome?

CHAIRMAN PEARSON At post mortem the adrenals were hyper
plastic not adrenal carcinoma or adenoma and we assumed that
1t must have been sumulation from the pitmtary

Dr Lieserr Hyperplastic with small adenomas as well

Dr. Baxer You did not find prickle cells?

Dr Woorrsy I did not see them
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Dr. Matsov The radiation did not affect 1t?

Cratratan Prarsony No 1t did not affect st.

Dr Baxer Dr Woolley have you seen any of the cells that
Dr Grace Field had the hypertrophue amphophuls?

Dr Woorrey I believe her amphophils are somewhat related
to my delta cells

Dr Baxer These umversally disappear when you give corh
sone thyroid or estrogen or testosterone

Dr WoorLey She accuses these as bemng perhaps also ACTH
producing cells

Dr Avam And gonadotrophm

Dr Baxer These d with the of h

Dr Woorrey We have got too many hormones to assign one
to each cell type

Dr Baxer Isnt it possible that one cell could make a multiple
number of hormones? Certamly any cell makes a number of anti
bodies It 1s possible that a cell can make a number of hormones
T dont think 1t 15 at all uareasonable

Dr kennepy Is electron microscope work bemg done on any
of the pituitanes being removed?

Cratrman Pearson 1 dont beheve so

Dr WoorLey There 15 as you well know a distnbution of
cells within the pitwitary which really should be differentially
counted Satisfactory counts could not be obtained wath the pitw
tary fragments at hand

Dr kenvepy It seems that all the pitwitary tissues that are
bemg removed ought to be utilized more extensively because the
pathology of the prtwitary 15 all based on post mortem data To be
able to do some work with fresh tissue 1n stainng would answer a
lot of questions of what type of cells are present At the result of
this particular meeting perhaps some accumulation of data re-
garding the pitwitary tissues should be worthwhile considermg

Dr RawsoN Are you convinced that Sommer s report ® on the
mereased amphophuls m his patients 1s rehable?

Dr Baxer I dont think we have enough evidence to support
that Mast of our patients have been treated with hormones for
some time pnor to removal of the pitmtary We have very few
untreated carcmomas of the breast I went over all the matenal
before I came down here The few that have been untreated do
show a large of these hy,

P
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I think 2t would be wise 1f we followed Dr Kennedys sugges
tion and made pitwtary tissue availsble to pathologsts for study

Dr RawsoN Another thing that would be desirable would be
to assay as many of these pituitaries as possible for growth hor
mone

Dr Lurr We have done that We have been sendmg our pt
twitaries to the Umversity of Calformia for several years now
Dr C H L: has assayed them He has informed me that he gets
rather hugh figures of growth hormone from cancer patients

CraMAN PEARSON We have twenty minutes left to fimsh our
discussion of any aspects of our conference Now 15 the tine to
raise any last minute questions I would be debghted for anybody
to do so

Dr Evans May I rase a queshon which can probably be
quickly disposed of? I am concerned about the vanations m turmor
type Is this an mmportant factor or not? Is the condition of the
host far more important than the particular vanant of the tumor
type?

CrammaN PEarson I think you are refernng to the question
of whether or not there 15 one type of breast carcmoma that will
respond to all of end I can state very
briefly our concept about 1t at the moment and I am sure there are
other opimons here Our general concept as the result of observa
tions of removal of endocrme organs 1s that there 15 a type of
tumor that 15 d dent upon the h particn
larly upon estrogen and possibly upon pitutary hormones There
are some tumors that seem to be completely unmfluenced by al
teration of endocrme environment We have tned to correlate

p to ends therapy with pathol t of the
tumor tissue and with any chineal features of the disease to see if
we could find differences between the tumor type that 15 depend
ent upon hormones and the type that 15 not but we have been
completely unable to categonze these patients n any way either
from the pathology or from the climeal course of thewr disease
We just do not know why one tumor 15 dependent upon hormonal
environment and another that looks exactly the same 1s apparently

Tetel: fl d We have dered about the possibil
that the tumor and the patient may undergo many adaptations m
the natural hustory of the disease perhaps early n the course of
the disease more tumors possibly all of them are dependent upon
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hormones Our data do not suggest this On the other hand we
have not done much 1n the way of ablative therapy 1 patients
with early tumors I am sure there are other opimions about this

Dr Apvam How do you account for the fact that Dr Huggmns 3¢
with all lus experience of over 200 cases thinks there 1s but one
type which responds—the adenocarcinoma? And this group of
observers here present, disagrees with that viewpomt?

Dr Formest The top pathologists mn Glasgow have 2 consider
able expenence m breast cancer They do not agree with Huggins
classification

Dr Lipserr Dr Frank Foote of our pathology group does not
agree and finds 1t very difficult to classify any tumor usmg Dr
Huggms classification

Dr Apam There 15 one thing which I consider to be mmpor
tant, namely the test of hormone therapy We have had the ex
penence of of stnking 1mp: folk drenal
tomy m cases not of the adenocarcinoma type but which had a
good previous regression with testosterone therapy

Dr Tavror We tned to make a sumilar correlation mn our pa
tients who were adrenalectomized We examumed surgical speer
ments m erghteen primary untreated tumors Shdes taken from one
portion of the tumor appeared completely different from those of
tissue from another area This so completely confused us that we
could not really classify any of the breast tumor cases

Dr Apam It 1s very much like the classification for the grading
of tumors You find Grade II m one spot and Grade IV mn another
area

Dr. TavLor We could not get any real correlation There 13 a
tendency if the tumor 15 mamnly differentiated that 1t 1s 2 better
responder but I certamly cannot prck it out and say thus patient
wall respond and this one wont

Dr Jesstvan It 15 important to accentuate the fact that there
15 more than one histological type of tumor m 2 caremoma of the
breast If one searches hard enough one may find several differ
ent types of hustology 1 the same breast I would bike to remforce
somethung Dr Pearson said about the hormone sensitvity of tu
mors We certamly found with our shmulation tests some of these
tumors m their life history lose their sensitvity or their ability to be
stumulated by hormones In other words if you give them a stimu
lation test now they may give a positive response and m a year
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and one half’s time they will give a negative response They 2p-
pear to have gone mto autonomous phase and we feel that then
possibly they are beyond any effectve trestment by hormone
ablation surgery

Dr kevneoy I thuink too many people pay attenton to cells
and not enough to the stroma In the estrogen treated pahents the
slow growing low degree malignancy tends to respond more fre-
quently than the high degree malignancy Despite this sort of
trend some of the best responses were Grade IV malignancy So I
dont think there 1s any possible way that you could select from
the pathological picture what patient will or will not respond

Dr Matsox Has anyone camed out any systematic shmula
tion and whibition tests on soft hssue metastases with biopsy
studies? In other words 1 the Grade Il type of case you were
speaking about last mght say with supraclavicular metastases but
10 bone or other distant lesions of any kmd gving such a patent
estrogen stimulabon with pre and post biopsies or corhisone 1
hibition with pre and post biopsies to see if there 1s any posst
bility of learning whether you would be jushfied i gomng ahead
with ablative treatment mmediately at that phase?

CramvaN PEarsoN We have not done this I think the closest
approumation to this were some studies that Dr Sullivan of our
chemotherapy group did with skin metastases In patents he
mjected estrogen androgen and cortisone locally mto the tumor
to see whether or not he could d growth or mhit
He took small punch biopsies before and after the imechon He
felt that this might prove to be a useful way of selectng patients
Of course not all patients have lesions on the surface that you can
do this with It also raised the question of whether or not you
could take a sample of the tumor at operation grow it 1 & guinea
pig rat or hamster and see if you could stynulate st with hor
mones It has turned out that breast cancer 15 one of the most
difficult tumors to try to grow m the ammal Qur group here has
tried 1t m x ray treated rats and cortisone treated rats and have
not been able to get these tumors to grow They can get survival
of cells and they have seen shght changes with hormones but not
enough to draw any hard and fast conclusions about

Dr Baxer A number of years ago n 1950 we tred to ap
proach the subject using amino acid mcorporation mn the malg
pant cells Unfortunately we could not separate the stroma from
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the cells There are now some newer techniques to separate stroma
from cells and I think we are going to remvestigate this aspect of it
to see whether or not we can by biochemical tests see if there 1s
a dufference m the ncorporation Another comment I would lke
to make 15 that once agmn we neglect the host We have not been
able to define by pathological type the tumor that responds to
estrogen therapy but just from the climcal observation 1t appears
to be the shriveled up elderly looking woman who seems to he de
pleted of all hormones who 15 able to respond Take the young
looking woman who appears ten or fifteen years younger than
she 15 that 1s the type of woman who does not respond Once
agam 1t means that we should study the host The host 15 really
the major criterion

Dr Apamm When we were with our consultants before the
Therapy Committee n Washmgton we set up the problem at that
tme to see if our pathologic consultants Dr Ackerman Dr Stout
and Dr Stewart could dishinguish 1n a senes of skin nodules which
were pre treatment and which were post treatment That study
brought out the fact that there appeared to be no pathologic char
actenstics that distmguished the pre and post treatment nodules
1 seems to me that we have so many things 1n common m our at
tacks on the overall problem the one tumor that is treated by
estrogen the one treated by oophorectomy the one treated by the
ablation of the hypophysis look all the same It may be by at
tacking the major gland we are gomg to get further and hold our
gam much longer I certamly hope so Is that the concensus here?

Dr BerceNnsTAL That 15 what I wondered this morming 1
have been ashing Dr Luft and the others about the length of
remssion that we are gettng and I think that certamly the feel
mg of Dr Luft who has had the longest opportumity for follow up
15 that 1t 1s approximately two years From adrenalectomy we can
obtain at best twelve months and cophorectomy may gne six
to nine months So 1t looks like we are gong to get a longer re
mission pertod from hypophysectomy which 15 so mportant of
we are gomg to contmue to use this procedure
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