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INTRODUCTION 

The purpose of this p aper will be to present 

the methods used in destroying the hypophysis and to 

evaluate their effect upon metas tatic breast carcinoma. 

The ablation of thi s gland brings about important 

phy s i ologic changes in the human organism and these 

will also be discu s sed . F ive patients have undergone 

hypophysial radon se ed implantation at U. N.H . and a 

critical analysis of these cas e s will be included. 

Experimental hyp ophysectomy in dogs was first 

carried out successf~lly by Cushing (1) in 1910. The 

dogs all died within a few days to three week s and he 

felt the p ituitary i s essential for life. The first 

hyp ophysectomy in ma n was apparently performed by 

Lisser (2) in 1944 f o r a c a s e of Cushing 1 s disease. 

Pattison and Swan (3) have the first recorded record 

of imp lantation of r adon seeds in the p ituitary, also 

for Cushing 's syndrome in 1938 . In the earlier cases, 

mortality and morbidity r a tes we r e high . The endo­

crinolo gy of the gland and its effec t on the target 

organs wasn 1 t understood and many died of hormonal 

deficiencies . 

In the past few y ears, hyp ophysectomy has b een 

performed more frequently, sinc e the availability of 
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ACTH and Cortisone. This has made succesful recovery 

from the procedure more ea sily obtainable. 

The effect of r emoval of the pituitary on the growth 

of carcinoma was first stu died by Ball (4) in 1932 

with his experi ment s in r a ts. A group of hypophy­

sectomized albino r a ts underwent marrnnary carcinoma 

transplants . He no t ed tha t the rate of tumor growth 

was markedly redu ced in relation to a group of controls, 

a lthough there was not comp lete cessation. He also ran 

a series in which the tumor was fir s t transplanted and 

allowed to grow . Hypophysectomy was then performed and 

there was an i mmediate reta rdation in the rate of growth. 

They postu late that this r e sult may be due to the removal 

of some hormone elaborated by the pituitary. A year 

later a British group (5) p erformed the same experiment 

and obtained simila r results . However , they felt t hat 

the ret ardation of tunor growth was a conse quence of 

cachexia following hypophy s ectomy. ·rn 1939 Korteweg 

and Thomas (6) transp lanted ma.mm.ary tumors on to 

hypophysectomized and contr ol mice and stated the only 

difference was s lowed r a te of growth in the former group . 

They suggest that the difference in the t wo groups is 

entire l y ~1antitative rather than qualitative . Maurik 

(7) transplanted mammary gland carcinoma on to successive 

numbers of hypophyse c tomized mice . The rate of growth 
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was significantly reduced in relation to controls. 

The rate of retardation didn 1 t change after repe a ted 

transplantation . Loeffler ( 8 ) transplanted fibro­

sarcomas, with no difference in percentage of sucess­

ful grafts and _conclides t h e hypophysis is not neces­

sary for su ccessfu l growth of this type of tumor. 

Gar dner (9) and Aga te (10) were of the same opinion. 

Neither could Nagareda (11) demonstrate any hypophysial 

e f fect on the d evelopment of lymphoid tumors. However, 

most investigators (12, 13, 14, 15), in recent ex­

periments feel tha t the p ituita r y has a definite effe ct 

on neoplastic growth in their studies . 

A Stanford group (13) f ed an A~o dye compound 

(3 methy l-4 dimethylaminezobene) to both norma l and 

hypophysectomized rats. The experimenta l group was 

completely free of hepatoma after a period of 19 weeks . 

In the normal r a ts t here wa s a 100% tumor incidence in 

half that length of time . The group conclude that 

some hormone or hormones from the pituitary are 

definitely involved in Azo dye liver ca rcinogenesis. 

Richardson (16) had another series in which hypophy­

sectomy wa s carried out at seven weeks on rats which 

had a lready been receiving the A~o dye. This didn 't 

check the t umor growt h . Richa rd son felt that after 

changes start to oc cur, absence o f the pi tuitary gland 
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will not reverse t h e process . 

In an effort t o determine what hormone was in­

volved, the s e same investigators (17 , 18 , 19) divided 

the hypophy sectomi zed rats into several groups . Each 

group of r a ts was then given a different pitu itary 

extract . They found that growth hormone re s tored the 

carcinogenic a ctivi t y of the Azo dye . ACTH partially 

restored it , while t hose r eceiving cortisone , DOCA , 

testost erone and p i t uitrin still did not develop 

t umors. 

Moon, Si mp son e t. al . (20, 21) inje cted fifteen 

female r a ts intraper itonea l l y wi t h pure pituitar y 

growt h ho rmone every day f or 485 days . Ten r a t s (22 ) 

showed neoplas t ic cells d i spla cing and invading the 

adrena l cortex . Lyrrphos arcoma s were found in six . 

Five r a ts showed a t yp ical hyperp l a sia of t he ovarie s 

(23) with t wo r a t s having solid t umors of the ovary . 

There we re no n eoplasms i n cont rol animals. The group 

is of t h e opinion t hat the gro wt h hormone is an im­

por tant f a ctor in the occurence of neopla sms. 

I n 1953, Archer (24) made a comp lete review of the 

l i t er a t u re on ca se r eports of Si mmonds' Di sease. There 

wa s not one ca se i n which t here develop ed carcinoma of 

the b reast or ovarie s . There were , however, seve r al 

cases with other t yp e s o f carcinoma . He conclude s t hat 
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for this reason hypophysectomy may be benefic ial to 

patients with carcinoma of the breast . 

In re cent years , surgical ablation of the p it ­

uitary has been p erformed on several different type s 

of neoplastic disea se . Scott (25) did surgical hy ­

pophysectomy on fi ve case s of far advanc ed prostatic 

carcinoma . These patients had all relapsed following 

response to castration- estrogen therapy . Two had good 

response to the op eration . Ray reports on fou~ cases 

of carc inoma of the prostate and only one responded . 

Ray (26) has c arried out hypophyse c tomy in malig­

nant melanoma , chor i oca r c i noma , hypernephroma , ovarian 

carcinoma , thyroid carcinoma and reticulum cell sarcoma . 

None had significant remissions and all were considered 

as failures . Luft and Olivecrona (27) report a tem­

porary remission in an 18 year old girl with malignant 

chorioepithelioma. 

A hypophysectomy was done by Knowlton (28 ) i n 

metastatic adrenocortic al carcinoma . The patient only 

lived for a month , with no ev i d ence of regression . 

Shimkin et . al . (29 ) hypophysectomized a 32 year old 

man with mal ignant melanoma , who only survived nine 

weeks post - op . 

The greatest ma jority of investigators have 

utili zed the procedur e in carcinoma of the breast . 
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The bigger series have been reported by Luft and 

Olivecrona (30, 27), Ray et . al. (26, 31) and Kennedy 

(32). Others having performed the operation in brea st 

carcinoma are Startebecker (33), Rothenberg (34), 

LeBeau (35), Forrest (36) and Russell (37). 

With the exc eption of breast carcinoma, hypophy­

sectomy has been almost a complete failure in the 

treatment of neoplastic diseases. It is now the 

general concensus of opinion that the operation should 

be considered only in metastati c cavcinoma of the breast. 

Other diseas e s in which the effect of hypophysec tomy 

is being studied includes the following : diabetes 

mellitus (27, 38, 3 9 , 40), Cushing's disease (41, 42, 

43) , malignant hypertension (27 ), epilepsy (44) and 

progressive malignant exop thalmos (45). 
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METHODS 

Complete destructio n or removal of the hypophysis 

is difficult to obta in and many different methods h a ve 

been attempted . In addit i on to choosing a method most 

likely to result in complete hypophysectomy , it is also 

desirable to use a p rocedu re with minimal amou nt of 

trauma to the patien t . 

Kelly et . al. ( 46) a t tempted to destroy the hypo­

physis with massive doses of x - ray . This was attempted 

in three adult women, using a total of eight to ten 

. G 
thousand roentgen through multiple parts . There was no 

evidence of decreas ed pituitary function , which was 

substantiated later on necropsy studie s by the finding 

of no histologic abnormali ties in the hypophysis . 

Rothenberg and his group in California (34) have 

been expe rimenting with the use of radioactive chromic 

phosphate . This sub sta nce has a half l ife of two weeks 

and gives off beta r adiat i on only . It is injected into 

the hypophysis with a fine needle , with the pituitary 

receiving an estima t ed 2,000 , 000 to 5,000 , 000 beta 

roentgen equivalent s . They have not as yet reported 

in the lite r a ture how successful they have been at 

completely destroying the gland in this manner . 

Ra smussen (47) performed a series of experiments 

in monkeys , using r a dio active yttrium pellets to 
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inactivate the pituitary. These pellets emi t beta 

rays and have a half life of sixty- two hours . 

Rasmussen then used this method in twenty- nine cases 

of metastatic carcinoma . In none of these patients 

was he able to obtain a complete hypophysectomy . He 

has abandoned the use of this method . 

Leicher (48) describes the use of electrocoagu­

lation in destroying the hypophysis . He used it in a 

few cases of acrome galy . This method , however, has not 

proved to be succes s ful in inactivating hypophysial 

function . 

Surgical hypophysectomy has been attempted by 

several approaches . Bronson Ray (26) first utilized 

a right temporal craniotomy to remove the pituitary. 

This method was used in sixteen patients, with only 

nine having a complete hypophysectomy . Besides there 

being two operative deaths, the morbidity rate was high . 

A transphenoidal approach was then tried in ten cases . 

The chief drawback to this procedure was the hazard 

of entering the venous plexus su rro Anding the sella 

While approaching along the anterior dural lining. 

Six of the patients d ied, with four of these deaths 

being due to meningitis . 

A right frontal craniotomy is the most successful 

approach. This was u sed in fifty-three cases by Ray 
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and in thirty - seven cases by Iuft and Olivecrona . 

After exp osing the region by a right frontal flap , 

the right front a l lobe is retracted back a nd the right 

olfactory nerve is sectioned to give adequate exp osure 

of the s e lla . The stalk is then coagulated and divided . 

The gland itself is curretted out, afte r ward s being 

treat ed with Zenker's solution to devitalize any 

remaining fr agments of gland . 

Radon seed implantation is the method emp loyed 

by Dr . Kenneth Brown in the cases at U. N. H. p res ented 

in this p ap e r . The radon seed consists of a small 

hollow gold pellet t h e size of a grain of rice , which 

is filled with radon gas. Radon emits alpha and gamma 

radiation , the gamma rays being the important one in 

destroying pituitary tissue . The ha l f lite of radon 

is less than four days . 

A right fronto - temporal craniotomy is u tilized, 

approaching the sella t u rcica along the right sphenoidal 

ridge . Using a curve d lumbar puncture needle , the seed 

is deposited in the anterior portion of the sella 

turcica in the midline . One to three radon seeds are 

u sed , with a total dosage varying from 2 . 5 to 9 milli ­

curies . There is too mu ch danger of destroying sur­

rou nding brai n tissue if l a rger dosages a re used . 
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The radon seed implantation is much less difficult 

to perform than -a complete hypophysectomy . One can use 

a smaller bone flap in placing a radon seed and the 

operation itself takes much less time than a hypophy­

sectomy . 

Forrest (36) has been perfecting a technique of 

implanting radon seeds , in which the sella turcica is 

approached intranasally . With the guidance of sterio­

typed radiography, a trocar is bored through the 

sphenoidal sinus and into the base of the sella turcica . 

The seeds are then placed through a cannula into the 

pituitary . This procedure is much less traumatic to 

the patient , since no opening is made into the intra­

cranial cavity . If it prones successful, it can be 

used in patients who otherwise could not withstand a 

craniotomy . 
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CASE REPORTS 

In addition to the f i ve cases presented here , 

t wo other patients underwent radon seed implantation 

at U . N. H. which are not included in this analysis . 

The one patient wa s a 66 year old female on which the 

first operation of this t ype was performed . The seed 

was not p roperly pla ced, s o tha t the radiation did not 

come in conta ct with the hypophysis. The other c a se 

was a 36 year old whi te male with cerebral metastasis 

from carcinoma of t he colon . A frontal lobo tomy was 

performed. At the same t ime two radon seeds totally 

5 millicuries was placed in the hypophysis. This had 

no eff ect upon the c ourse of his disease . 
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CASE REPORT #1 

First Admission 1/15/31 to 3/1/51 . 

K. P ., a 5 3 year old widowed housewife entered 

the U.N . H. for the f irst time complaining of a slowly 

growing mass in the left breast . The patient had a 

simple mastectomy performed on the left side seventeen 

years ago which the physician had told her was "chronic 

inflammation". She had been asymptomati c until one 

year ago , when she noted a lump in that breast, which 

slowly progressed in size. Physical examination 

revealed a 5x6x3 cm . hard, nontender mass at the lower 

medial pole of the surgical scar . The mass appeared 

to be fixed to the anterior chest wall . There were no 

p alpable nodes in either axilla . On 1/10/51 the patient 

was taken to surgery and a biopsy of the lesion was 

performed. The f rozen section report was "carcinoma" . 

A left radical mastectomy was carried out. The final 

pathology report was undifferentiated carcinoma of the 

breast. She was dismissed on 3/1/51 in good condition , 

except for slight l ymphedema of the left arm . No 

postoperative radiation therapy was g iven. 

Interval Historx 

The patient was seen in surgery clinic on 5/28/5~ , 

complaining of deep right subscapular pain of two months 
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duration . Examination rev ealed no evidence of recu r­

rence of carcinoma i n the left breast an d lymph nodes , 

but a 3x4 cm. node i n the right axilla was noted. She 

recieved no endocrin e therapy . 

Second Admission 6/10/52 t o 6/21/52 . 

On admission, t he patient had a mass over the 

left clavicle. It had b e en present two to three months 

and was slowly enlargin g . On physical examination, a 

l x2 cm. tender, firm mass was noted over and attached 

to the l eft cla vicle . A firm l x l cm. tender, mobile 

mass was seen in the surgical scar. A 2x3x2 cm. ma ss 

was no t e d in the righ t axilla . A second mass, measuring 

lxl cm . , l y ing infer ior and media l to the above was 

al so note d . Some lymphedema of the left arm was 

present . 

It was decided to irradiate the metastatic lesions. 

The following dosages were given between 6/13/52 and 

7/15/52: right axil la-1600r, right suprascapul a r 

region-2,200r , left supr as capu lar region- 2 , 000r and 

left anterior thorax - 2,000r . 

Int erval Historz 

When s een in radiolo gy on 9)26/52, no change in 

the metastatic lesions wa s evident . On 9/23 /52 the 

patient felt well, but had pain in the mastectomy scar 
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and in the mass over the left clavicle. Physical 

examination revealed a 3x3x3 cm. mass in the right 

axilla which was terder to palpation . A small, slightly 

tender subcutaneou s mass was present over the right 

clavicle. A third 2x3 cm. ma ss was noted over the 

left clavicle . A&nission for biopsy of a lymph node 

was recommended . 

Third Admission 10/1 5/52 t o 10/27/52 . 

A biopsy of a node in the right axilla was done 

on 10/20/52. It wa s reported as adenocarcinoma of 

breast metastatic t o axil l ary lymph node . A radiology 

consultation was obt ained. No further x - ray therapy 

was recommended . I t was f elt by the surgery department 

that a trial of hormone therapy should be instituted . 

The patient was placed on 10 mg . of testosterone daily 

and dismissed. 

Interval Histor:y: 

When seen on 11 /24/52 , the patient had been tak ing 

testosterone 10 mg/ day for fo u r weeks . She complained 

of pain of six months dura tion in the right shoulder 

and arm, in the regi on of the mass in the left supra­

clavicu lar area and in the right breast . She noted 

the onset of heada ch es during the past month. On 

physical examination a 2x2 cm . mass in the mastectomy 
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was present . The mass in the left supraclavicular 

area measured 5x3 cm. , whereas the mas s in the right 

axilla was 2x3 cm. Testo s terone was continued in the 

same do sage . 

She was next s een in the surgery clinic on 12/8/52 . 

She complained of pain in the r ight breast and axilla . 

The left supracla vi cular mass and the mastectomy sca r 

ma ss were painful also. The physical examina t i on 

revealed the same masses as previously seen . In 

addition , a n ew mass in the right supracla vicu lar 

region measu ring 2 cm . in diame ter was also noted . 

The testosterone was discontinued and she wa s started 

on stilbe sterol, 10 mgm/day for one week , t hen 20 mgrn/ 

day . 

During the sp r i n g and summer of 1953 , the patient 

continued to t ake 20 mgm . of stilbesterol/day and was 

seen several time s i n the surgical and radiologic 

clinics . Her metastatic lesions increased in size and 

she had periods of confu s i on and impaired memory . Her 

right arm became so difficul t to control tha t sh e could 

no longer sew . Pa i n at t h e site of metastases was a 

prominent complaint. He r appetite was poor with a 

we ight loss of 21 po 1.mds . By the fall of 1953 , the 

right breast was markedl y enlarged, tense and had a 
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"pig skin" appearance . All visible metastatic lesions 

were progressing. 

Fourth Admission 11/3/53 to 11/21/53 . 

On physical examination the status of the metas ­

tatic lesions was as follows: left clavicular mass , 

3x5 cm ., co vered by red, thin skin whi ch was ulcerated 

over the center of the lesion, tender to palpation; 

left mastectomy scar mass, 5x5 cm ., stony hard ; right 

breast , hard, tender, indurated 10xl2 cm. mass in the 

right upper quadrant , the entire breast being pink in 

color; right axilla, 2x2 . 5 cm . ulcerating mass ; and 

multiple subcutaneous nodules over the abdomen and one 

in the region of the labia majora were present . 

Pre - operative laboratory da t a is presented in 

chart #1 . B. P . 140/80 . 

On 11/10/53 a 2 . 31 millicuri e radon seed was 

inserted into the hypophysis under direct vision 

utilizing a right fronto - temporal approach. A post ­

operative roentgenogram demonstrated the radon seed 

in the anterior portion of the pituitary fossa . Aside 

from headaches during the first week , the post operative 

cour se was uneventful with the patient being ambulatory 

on the second postoperative day . 
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At the end of the first postoperative week the 

right breast was no longer swollen or tender. She no 

longer complained of pain in the metastatic lesions, 

most of which has regressed about 50;b in size. Her 

appetite was good and she was almost euphoric in her 

attitude . Visual fields remained full after surgery 

and no diabetes insipidus developed. She was dismissed 

11/21/53 on no medication. 

Fifth Admission 11/30/53 to 12/12/53 

The patient was readmitted for labora tory studies 

(chart #1) . She stated she had been feeling "just 

wonderful 11 • She noted return o f normal strength to 

her hands and arms , has had no pain postoperatively 

at the site of the metastatic lesions. She was able 

to do sewing now with her right hand, which she had 

been unable to do for the p a st year. On physical 

examination, the formerly described masses in the right 

breast , over the left clavicle and over the sternum had 

decreased in size to approximately one-third their 

preoperative me a surements, The patient continued to 

feel good during her hospital stay. 

Sixth Admission 1/4/54 to 1/23/54 

The patient was again readmitted for laboratory 

studies (chart #1) . She had felt well since her last 

dismissal . It was the opinion of the staff who had 
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seen the patient on p revioQs admissions that the 

marked regression of the metastatic lesions remained 

evident . On 1/9/54, lesions in the area of the right 

axilla , in the mid-region of the mastectomy scar on 

the left anterior chest wal l and one of the skin 

metast a sis of the upper abdominal wall were biopsied . 

Comparison of these biop sies with previous ones showed 

no definite difference from the preoperative biopsies , 

except there appeared to b e more fibrous tissu e in the 

sections made after the radon seed implantation . 

Interval Note ---
On 2/23/54, the first objective evidence of a 

recurrence of growth of metastatic lesions was noted. 

The left supr a clavic ~lar l esion was reddened and 

enlarging. The righ t breast was also larger and 

showed some redness laterally . 

Seventh Admission 2/23/54 to 4/11/54. 

She was readmitted to the hospital and a "metastatic" 

series of roentgenograms indicated that the pelvic 

metastasis had increased i n size in comparison with a 

previous examination in December , 1953. 

On 3/4/54, she had a le ft frontal craniotomy and 

three radon seeds t o talling 7½ millicuries were inserted 

into the hyp ophysis . Her immediate post- operative 
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condition was good , except for severe headaches. The 

second operation did not cause any objective improvement 

in the size of the metasta tic lesions, though again she 

received good palliation from recurrent pain. 

On 3/25/54 the patient had a sudden 11 fainting" 

spell and went into a shocklike state. Her blood 

pressure ranged from 112/70 to 80/50. The pulse 

became weak but regular. She was given 300 mgrn. 

cortisone orally and improved within an hours time. 

She was discharged 4/11/54 on 25 mgm. of cortisone 

daily. 

Interval Historz 

Although the patient had a subjective feeling of 

well being, gained weight and did not complain of pain, 

most of her metastatic lesions increased in size during 

the su.mmer of 1954. Her right breast continued to en­

large and it was obviou s h e r cancer was progressing, 

although some of the skin metastasis were becoming 

smaller. 

Ei~ Admission 1/13/55 to 3/29/55. 

She was re-admitted on 1/13/55 for oophorectomy 

and adrenalectomy. Following the operations, she 

became progressively worse and died on 3/28/55 

without benefit from the above pro c edures . 
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CASE REPORT #2 

First Admission 8/24/53 to 10/17/53 

T . T ., a 47 year old housewife entered U . N. H. 

complaining of a mass in the left breast of five weeks 

dur a tion . She first n oted a small, firm mass , but 

within a week the entire breast was enlarged , f irm, 

reddened and hot to the touch. She also complained of 

pain in the right hip . The patient had been previously 

hospitalized at U . N. H. in 1 950 , at which time a lump 

was excised from her right breast . Pathology reported 

it to be intra - and peri-canilicular fibroadenoma; 

fibrocystic disease; and sclerosing adenosis . Earli e r 

in 1950 , the patient under went both a right and left 

lumbar sympathectomy and greater splanchnicectomy for 

hypertension . 

Physical examination revealed a markedly obese 

woman . There was A-V nicking with marked sclerosis 

of the retinal vessels . The l eft breast was enlarged , 

firm , warm to the tou ch, with an "orange peel" appearance 

to the skin . The outer three - fourths of the right 

bre a st was nodular, f irm and fibrous feeling . A grade 

II aortic systolic murmur transmitted to the neck could 

be heard , in addition to a grade I apical blowing 

systolic murmur . Blood pressure was 234/140 . 
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Laboratory values were all in normal range. 

X-ray of the chest revealed the transverse cardiac 

diameter to be at the u ~per limits of normal. An 

EKG showed left ventricular strain and hypertrophy . 

An x -ray of the pelvis reporte d possible metastatic 

lesions of the pelvis and right femoral neck. 

Both breasts were biopsied and reported as bilateral 

adenocarcinoma. The patient was started on deep x-ray 

therapy, receiving the following dosage: anterior 

t angential of left breast - 2 ,100 r, left breast -

2,090 r, left supraclavicular area - 2 ,280 r, left 

axillary region - 1,323 r. 

Therapy was then begun on the right breast and 

she was discharged on 10/17/53 to return in a few days 

for further therapy. 

Second Admission 10/21/53 to 12/24/53 

After receiving the same dosage of x-ray therapy 

to the right breast as on the left, she also received 

a sterilizing radiation dosage to both ovaries. Because 

of intermenstrual bleeding, a D and C and wedge biopsy 

of the cervix was done on 11/11/53. This was reported 

as meta static carcinoma of the breast to endometrium 

and c ervix . X-rays taken on 11/24/53 revealed multiple 

metastatic lesions of skull, ribs and pelvic bones. 
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The patient was seen by the Neurosurgical de ­

partment and it was decided to do a radon seed 

implant . At the time of operation , the sta tus of her 

breasts were as follows: left breast , 3xl0x5 cm . 

hard , firm mass; right breast, 7x7x6 cm . mass and a 

4x4 cm . nodule which extended into the right axilla; 

right axilla, 2 . 5x3 cm . hard nodule; left axilla , no 

palpable nodes . On 12/1/53 a radon seed of 3 milli­

curies was inserted in the hypophysis , utilizing a 

right temporal a pproach . X- ray showed the seed to be 

lying in the floor of the pituitary fossa , slightly to 

the left of the midline . The patient's immediate post ­

operative condition was satisfactory . 

By the third post - op day , the patient was am­

bulating, eating well and had no complaints . The 

pain in her right hip had disappeared . She felt tha t 

her breasts were l es s firm. Her blood pressure remained 

elevated . X- rays of the metastatic lesions in the skull 

and chest showed n o significant change . 

Postoperative tests were completed (chart #2), 

and the patient was discharged on 12/24/53 . 

Third Admission 1/25/54 to 2/7/54 

The patient was readmitted for laboratory studies 

(chart #2 ) . She h ad been comfortable without any p ain . 
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Her appetite was good and there was a three pound 

weight gain since la s t admission . No polyuria or 

bluring of vision had developed . Objectively , there 

was no change in the size of the breast lesions . 

X- ray films showed sl i ght progression in the size 

of all previously rep orted bony metastasis, in addition 

to new osteolytic lesions i n the lumbar spine . A 

gynecologic consu ltat ion r eported no change in the 

status of the uterus and c e rvix . 

Fourth Admission 3/17 /54 to 4/11/54. 

The patient re - enter s U.N .H. for the fourth time 

complaining of dull , non radiating pain in the left 

hip . Physical examination revealed that the meta s tatic 

brea s t lesions were n ot re gressing in size. In addition , 

several large indurated nodes could be felt in the left 

axilla . Also a new ~as s measuring 3x5 cm . was noted at 

the ba se of the n e ck on the right. Her blood pressure 

remained elevated at 220/110 . 

It was evid ent that the patient's meta s tatic 

involvement was p rogressing . On 3/26 / 54 three radon 

s e eds of 2.5 millicuries each were implant ed in the 

p itu itary t h rough the previous craniotomy flap without 

difficulty . Her imme di a te postoperative condition wa s 

good, excep t for the presence of sever e headache s re ­

qu iring frequent s edation. 
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The pati ent had very little relief of her hip p ain 

post -op . There was no imp rovement of metastatic lesions 

on x - ray . Her cond i tion was essentially unimproved a t 

time of discharge on 4/11/54 . 

Fifth Admission 4/19/54 to 5/9/54 . 

The patient re-enters with a history of fe eling 

very tired and anorexic . She recently had the onset of 

polyuria and p olydip sia, getting up four to six time s 

a night to drink water . The urine h ad a specific gravity 

which ranged from 1 . 001 to 1.004 and the daily u rina ry 

output was between f ou r and six liters. She was started 

on intramuscular p i t ressin. 

Visual field e xamination showed some diminution of 

the peripheral fiel d s. · There was no evidence of mu scle 

paresis . 

After the regulation of urinary output, the patient 

was dismissed on the following medication: 2/3 gr . 

powdered p itu itary extract by nasal insufflation and 

1 2 . 5 mgm . cortisone twic e daily . 

Sixth Admission 5/24/54 to 6/8/54 . 

The patient was re- admitted to undergo deep x-ray 

therapy to the pe lvic region for relief of bone pa in. 

Sh e received a tota l of 2 , 214 r to the pelvic area from 

PA and AP ports. On 6/1/54 she was started on intra-
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mus cula r testosterone (25 mgm . three times weekly) . 

On this regime, she developed some nausea, vomiting 

and mental depression, which subsequently disappeared. 

She was dismissed 6/ a / 54 on powdered p ituitary 

extract, oral testosterone and dilaudid for p ain . 

I nterval Histo!'.1_ 

During the summe r months of 1954 , the patients 

hip and shoulder p a i n gradually imp roved. She was able 

to take c a r e of her housework. However, during the 

first week of Augu st she b ecame troubled with dipl opia. 

Seventh Admission 8 /23 / 54 to 10/13/54. 

The p atient wa s re-admitted for the seventh time 

comp laining of severe c onstant dip lop ia. Physical 

examination revealed bilateral papilledema . There was 

a lso a bulging , soft p rotuberance through burr hole 

in right front a l reg ion. Several new enlarged lymph 

nodes were present . Brea s t lesions rema ine d unchanged. 

B . P . still elevated at 200/110 . 

Visual field t e st s sh owed bilatera l visual field 

loss to a bout ten d egrees concentr~cally . Meta s tatic 

x - ray series showed progre ssion of osteolytic lesions . 

It was ne cessary to i nstill an indwelling cathete r 

~ecaus e of incont i n ence. The patient be c ame quite 
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lethargic and apathetic and it became necessary to 

supp lement h e r oral intake with IV fluids . She was 

considered a terminal care p roblem and discharged to 

a rest home . 

Interval Note 

Over the next few mon ths , she h a d p rogressive loss 

of vision, finally having light perception only . It 

was necessary to g ive her frequent narcotics for pain . 

Eighth Admiss ion 1/21/55 t o 2/14/55 . 

The patient wa s brought to the admitting room 

after the sudden onset of a convulsive ep isode du ring 

the night . She resp onded to painfu l stimuli only and 

exibited spasmodic f ocal s eizure s which appeared to be 

more marked on the right s id e . 

With heavy s edation , her convulsive seizures 

stopped a week after admission . She was dismissed to 

a nursing home . Her cond i tion continued to become 

worse and she died a few months later in a hosp ital 

in We ep ing Wat er , Nebraska . 

CASE REPORT # 3 

M. B., a 3 7 yea r old white female, first entered 

U . N . H. on 1/26/ 54 c omplaining of marked swelling , p ain 

and inflammat i on of h e r r ight breast of a years dur a tion. 
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The patient first noted a lump in the lower outer 

quadrant of the right breast. This subsided somewhat 

until 2½ months ago when she suddenly be c ame feverish. 

The right breast became enlarged and inflammed , with 

agonizing pain in the right breast, shoulder and arm. 

A few days later the right arm and hand became tremen­

dously swollen. A month before admission, her neck 

became swollen and she felt large nodules on each side. 

Physical examination revealed tremendous enlarge­

ment , marked tenderness, induration and fixation of 

cervical and supraclavicular nodes bilaterally . There 

was noted congestion of superficial venous system over 

the right thorax anteriorly . The right breast was 

enlarged , exquisitely tender and erythematous . There 

was grade IV pitting edema of right arm and shoulder. 

Large nodes were palpable in the right axilla . The 

liver could be felt below the RCM . 

An x -ray of the chest showed increase in size and 

density of the soft tissue overlying the right thorax 

compatible with the presence of an inflammatory type of 

breast carcinoma. Elevation of the right diaphragm 

indicated presence of an enlarged liver. A hazy 

clouding of right paratracheal area was thought to be 

an enlarged right paratracheal node. Metastatic series 
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with films of skull, ribs, lumbar spine and pelvis 

failed to reveal any ev idence of bony metastasis . 

On 1/29/54 a cervical node was biopsied and reported 

as a highly undifferentiated neoplasm invading and 

replacing lymph nod e s, probably c a rcinoma. 

The surgical st a ff was of the opinion that there 

were no therapeutic measures which could be offered 

to the patient other than terminal care and relief of 

pain . It was decide d to do a radon seed implantation 

to see if it would have any affect on the growth of 

the tumor. On 2/2/ 54 , the patient was taken to surgery 

and t wo radon seeds were inserted in the p ituitary with 

a total dosage of 5 me. The patient left the operating 

room in good condit i on. X-ray reported the radon seeds 

within the sella t urcica. 

Immediately po s t-operative, the patient felt nmch 

b e tter subjectively, complaining only that at times 

h e r ey es "grew d i m". Objectively, on the third post­

op day it seemed tha t the redness was leaving the 

periphery of the bre ast, but it appeared the same as 

u s ua l a few days later . The neck and skin metastasis 

increased in size. The patient became rap idly and 

progressively worse. She di ed on 3/8/54 with no 

evident benefit from the p rocedure. 

-28 -



CASE REPORT #4 

First Admission 3/7/54 to 3/31/54 . 

E . B., a 58 year old white female first entered 

U.N . H. on 3/7/54 comp laining of burning in the pit of 

her stomach, shortness of breath and pain in her right 

shoulder. In 1947 the patient had a radical maste ctomy 

performed on the left side. Sections of the tumor mas s 

revealed it to be a well differentiated adenocarcinoma. 

The patient was asymptomatic following surgery until 

one year ago. At this time she developed a burning 

mid-epigastric pain. She was plac ed on a bland diet 

and antiacids at the U.N.h. dispensary. However , her 

symptoms were not r e lieved and in addition , she began 

having right shoulder pain and shortness of breath. 

On 1 2/9/53 , x-ray reported osteolytic changes in the 

right proximal shaft of the humerus, indicative of 

metastatic c arcinoma from breast. She was started on 

110 r of deep x-ray to the upper one-third of the right 

humerus daily , receiving a total dosage of 2090 r. She 

was also started on testosterone, 150 mgm. intra­

mu scularly every we e k. On 12/21/53 beginning demineral­

ization of the lumbar spine was noted and she received 

a total dosage of 1 7 10 r to this area. Her condition 
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remained unimproved, so it was decided to hospitalize 

her . 

Physical examination revealed her to be a well 

developed , rather poorly nourished woman . A 3x4 firm , 

tender nodule was felt along the left posterior cervical 

chain . There were no masses palpable in the breast . 

Generalized tenderness was noted in the L . U. Q. and the 

liver was palpable three fingers below RCM . Abduction 

was limited in the right shoulder . 

X-rays t aken on admission rep orted same findings 

as before , with the addition of bony metastasis to 

p elvis . The patients laboratory data is presented in 

chart ff3 . 

On 3/18/54 she was taken to surgery and 3 radon 

seeds, with a total dosage of 9 millicuries, was placed 

in the p ituitary gland withou t difficulty . Her immediate 

post - op condition was good , except for a f ew days of 

nausea and vomiting. She was discharg ed on 3/31/54 , 

after completion of labora tory tests . 

Second Admission 4 / 10/54 to 5/9/54 . 

The patient was re - admitted complaining of nausea 

and vomiting of two days duration. The pain in her 

right shoulder and pelvic area had disappeared a couple 

weeks after the rado n seed imp lant . On phys ical exam-
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ination, she appeared to be slightly dehydrated and 

intravenous flu ids were started . On 4/11/54 50 mgm . 

of cortisone intramu s cular q.i . d . was inst ituted , 

which stopped the vomiting . This dosage was gradually 

decreased . A few days later , there was onset of 

diabetes insip idus , with the output of large volumes 

of urine of low specific gravity . She was placed on 

I . V. pitressin . 

Visu al field studies on 4/27/54 showed slight 

decrease in fields bilaterally . X- ray reported no 

change in the metastic bone lesions . After getting 

her diabetes insipidus un de r control , she was dismissed 

on 5/9/54 on cortisone (2.5 mgm . b . i . d . ) and nasal 

post erior pituitary capsul es . 

Third Admission 5/24/54 to 6/6/54 . 

The patient re-enters because of severe back pain 

in the thoracic area which has increased in severity . 

The hip and shoulder pain has not recurred . She was 

started on 123 r of deep x - ray to the mid- dorsal spine 

daily , receiving a to tal dosage of 1139 r . She was 

dismissed somewhat improved 6/6/54 and was t o continue 

the same medication. 

Interval Historz 

During the summer , the patient improved subjectively , 
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having no p ain. Her appetite continued to improve 

and she gained weight . Howeve r, during the first week 

o f July she noted b l urring of her vision and this 

gradualy became worse. An eye examination on 7/19/54 

revealed loss of v i sion in the left u pper temp oral 

field of the l eft eye . 

Fourth Admission 9/2/54 to 9/22/54 . 

The patient was re-admitted because of marked 

blurring of vision. Otherwise, she stated that she 

felt better than she had for a whole year . She had 

no back pain . An eye consa ltation rep orted left 

temporal hemianopsia, with light perception only in the 

right eye . Left and right carotid arteriograms were 

done and no abnormalities were noted. X-rays on 

9/7/54 showed multiple osteopla s tic sites within the 

pelvis suggesting metastasis. She was d i scharged on 

9/22/54 in good cond i tion, except for vision. 

Fifth Admission 9126/54 to 10/27/54. 

The patient was brought to the emergency room 

by the rescue squad , after being found on the bed 

unable to move . She was consciou s , but a phasic. 

Soon after admission, she had a left sided clonic 

convulsion, becoming quite cyanotic. Physical exam­

ination revealed her to be aphasic , answering questions 

- 32-



by nodding her head yes or no. Eye movements were 

jerky . The pupils ~ere dilated and reacted to light 

slugg ishly. Deep t endon r eflexes were absent . She 

wa s u nable to move her l eft arm or l eg . There was a 

positive Babinski on the right side . 

She was placed on bed rest and g iven parenteral 

fluids , cortisone and seda tion. Neosy nephrine was 

used occasionally f o r hypotension and she received two 

blood tra nsfu sions. Her condition improved r ap idly 

and t here were no more convul sive e p isodes. She was 

di smissed 10/27/54 on nasal p itressin and 25 mgm . of 

cortisone daily . 

Sixth Admission 2/lC/55 t o 3/19/55. 

The patient wa s re -admitted for the sixth time 

comp laining of back pain i n the thoracic area , whi ch 

had become so severe that she had b een bedfast for a 

we ek . This pain wa s aggra vated by movement . X-rays 

of the thoracic spin e showed collap s e of T-5 and 6 

due to ma rked progression of osteolytic activity. 

She was started on deep x-ray therapy to the involved 

area, rec eiving a t o tal o f 693 r. This led to moderate 

improvement of back pain. However, the patients 

gen erali z ed conditio n did not improve and she was 

discharged to a nur s ing home for terminal care . She 

- 33-



died five months late r on 8/19/55 from gradual p ro­

gression of her disease. 

CASE REPORT #5 

First Admission 4/25/51 to 7/6/51. 

A. L., a 70 year old white woman enters U . N.H . 

complaining of inter~ittent pain in the upp e r left 

arm of two years duration a nd painless swelling of the 

same arm for the past two months . Physical examination 

revealed al½ x l ½ cm. indurated mass in the left 

anterior axillary region. A small, hard nodule wa s 

also noted inferior to the left clavi cle. There was 

a 2 / p itting edema of the left arm. No mass e s or 

no dules were palpable in either breast. 

On 5/3/51 the left subclavicu lar mass was biopsied 

and reported as metastatic a d enocarcinoma, probably 

from breast. This V'as followed by a radical mastectomy 

on the left side . Grossly , a firm fibrous area was 

located in the brea s t s pec imen. The microscopic rep ort 

of this tissu e was adenoca rcinoma of the breast, well 

differentiated , with axillary lymph node metastasis. 

The patient was the n g iven irradiation therapy to the 

axillary region, receiving a total dos a ge of 2 , 040 r. 

She was dismissed 7/6/51 in good condition. 
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Second Admission 4/20/53 to 5/10/53. 

The patient re-enters U.N.H. complaining of pain 

in the right hip of eleven weeks duration. She also · 

had noted some "lumps" in her left axilla. Physical 

examination revealed severa l il-defined, hard masses 

measuring approximately 2x2 cm. at the lateral border 

of the latissimus dorsi mu scle in the left posterior 

axillary line. Lumbosacral x-rays showed compression 

collapse of the first lumbar vertebra, appearing to 

be a metastatic lesion. 

She was started on deep x-ray therapy, receiving 

990 r to the left medial upper arm and 1300 r to the 

first lumbar vertebra. Three radium needles of 2 mgrn . 

each were placed in the left posterior axillary region 

for a total dosage of 720 mgm . hours . She was dis­

missed on 5/10/53 to be followed in tumor clinic. 

Third Admission 4/21/54 to 6/13/54. 

Patient re-enters the hospital complaining of, 

(1) severe pain in the lower back radiating to both 

hips and ( 2 ) painfu l lumps in the neck, left axilla 

and in the previous mastectomy scar. Physical exam­

ination revealed her to b e a senile, fairly well 

nourished woman who appeared to be chronically ill. 

There was marked fullness of the left supraclavicular 
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fossa due to edema. A 2x2 cm. hard, fixed nodule 

was palpated at the base of the neck on the l eft side. 

The l eft anterior axillary region was firm, indura ted 

and nodula r. Mu ltiple hard , fixed nodules were loca ted 

along the left mastectomy scar . Some of these nodu les 

had u lcera ted center s . The l e ft arm was enlarged with 

some p itting edema. The s p ine showed slight left 

dorsal scoliosis. 

An x-ray of the chest on 4/28/54 showed coars ened 

markings in the right mid lun g field and also in the 

left lower lung, which was interpreted to be lymphan­

gitic spread of c a rc i noma of b reas t to both lungs. 

Lumbar films revea led a compression fractu re with 

me t a static destruction of L-1. A biopsy of one of the 

nodules in the mastectomy s c a r was rep orted as me tas­

tatic adenocarcinoma. 

On 5/14/54 three r adon se eds of three millicurie s 

each were inserted i n t he p ituitary , utilizing a right 

frontal craniotomy . Her i mmediate post-op condition 

was good, wi th the p a tient responding a nd recognizing 

people by the same afternoon . On the second p ost-op 

day , the patient fel t the pain in her left shou lder and 

back was much improved . By the end of a week , she wa s 

ambulatory and felt good except for slight back pain. 
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There was noti c eable decrease in the size of the 

me t a stasis over the left lateral chest wall and 

upper arm . 

After comple t ion of laboratory tests (chart #4) , 

she was dismissed from the hospital 6/13/54 on 12½ mgm . 

of cortisone twic e daily . She was to return to the 

x-ray department on an out- p atient basis to receive 

x-ray the rapy to her b a c k . She received a total dosage 

of 1107 r to the first lumbar ve r tebra . 

Fourth Admission 6/21/54 to 6/28/54 . 

The patient was readmitted to be fitted with a 

Taylor spine brace for relief of back pain . It wa s 

noted that several subcu t aneou s nodules at the l e ft 

base of the neck and over the sternum had diminished 

in size since the l a st admission . X- ray reported s ome 

clearing of the lung field s since previous examination , 

with no new area s o f metastasis . 

The patient wa s p lace d on te s tosterone , 10 mgm . 

three times a day, f or possible relief of back pain . 

She was also to cont inue on 12½ mgm . of cort i sone 

t wice daily . 

Interval Historr 

The patient wa s seen in n eurosurgical clinic on 

7/12/54 . Her back pain had decreased in severity . The 
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subcu taneou s masses were still regressing in size, with 

no new evidence of metastasis . 

The patient didn't return to the clinic until 

8/ 22/55 . She had been feeling good and had done her 

own housework for t h e pa st yea r . Her back pain had 

disappeared and she had discontinued wearing the brace . 

She also re ported some weight gain . Phy s i c a l examination 

revealed that t hree nodul e s in the l e ft axilla had 

disappeared . None~ s k in nodules had app eared . Her 

vision was unchange d . Her cortison dosage was decreased 

from 12½ mgm . b . i . d. to 1 2½ mgm . once a day . She wa s 

to continue the same dosage of testosterone . 

The patient con tinued to feel well until December, 

at which time she h ad the onset of pain and swelling 

in the l eft arm and shoulder . She al so sta rted having 

pa in in both leg s. 

Fifth Admission 3/21 /5 6 

On 3 /21/5 6 she r e -entered the hospital. Phy s i cal 

examination revealed many subcutaneous nodules to be 

recu rring . There was general ized edema of the l e ft 

arm an d a lso slight swell i n g of both legs . X-ray 

examina tion revealed definite increase in t he size 

and number of metastatic l esions in compa rison wi th 

films taken previously . There was almost comp lete 
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destruction of the vertebral body of L- 2 . At the time 

of preparing this paper , no other data is available. 

She is still in the hospital and is in the p rocess of 

having a complete investiga tion of her clinical sta tus . 
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Test Pre-Op Post-Operative 2 weeks after 
1-4 wks. 4-8 wks. second OE,eration 

17 keto steroids 12. 6 mg. /24 hr. 19 • 7 mg/ 24 hr. 16.5 mg./24 hr. 4. 1 mg • / 24 hr. 

BMR ./,8% -14% tl7% 

rl31 uptake 
4 hr. 16.5% 11% 

24 hr. 26.5% 14% 
48 hr. 28.0% 16% 

Glucose Tolerance 
Fasting 93 mg.% 88 mg.% 86 mg.% 
\ hr. 182 mg.% 140 mg.% 180 mg.% 
1 hr. 220 mg.% 143 mg.% 170 mg.% 
1~ hr. 189 mg.% 156 mg.% 138 mg.% 
2 hr. 192 mg.% 12!> mg. % 60 mg. % 

I 3 hr. 99 mg.% 115 mg.% 65 mg.% 
~ 4 hr. 55 mg.% 80 mg.% 55 mg.% 0 
I 

Insulin Tolerance 
Fasting 75 mg.% 80 mg.% 
% hr. 70 mg.% 75 mg.% 
1 hr. 68 mg.% 70 mg.% 
1\ hr. 60 mg.% 65 mg.% 
2 hr. 65 mg.% 65 mg.% 
3 hr. 75 mg.% 65 mg.% 
4 hr. 68 mg.% 70 mg.% 

Thorne 
Fasting 190/cu.mm. 500/cu.nun. 
4 hr. after ACTH 0/cu.tmn. 175/cu.Iml. 

Epinephrine 
Fasting 275/cu.nun. 388/cu.mm. 
After epinephrine 100/cu.mm. 162/cu.nun. 

Chart 111 
Laboratory Data-K. P. 



Hgb. 

WBC 

NPN 

TSP 

Test 

Serum Albumin 

Serum Globulin 

CO2 

Serum Na 
I 
~Serum Cl 
I 

Serum K 

Serum Ca 

Inorganic Phosphate 

Cholesterol 

Cholesterol Esters 

13.2 

8,000 

Pre-Op 

30.5 mg.% 

6.8% 

3.3% 

3.5% 

24.6 mEq/L 

138 mEq/L 

99 mEq/L 

5 mEq/L 

Post-Operative 
1-4_ _wks. 4-8 wks. 

12.5 12.5 

5,200 

33 mg.% 

7.3% 7.15% 

4.0% 4.12% 

3.3% 3.03% 

22.1 mEq/L 23. 7 mEq/L 

140 mEq/L 14.5 mEq/L 

107 mEq/L 112 mEq/L 

5.2 mEq/L 5 mEq/L 

9.4 mg.% 11.7 mg.% 

3.46 mg.% 2.88 mg.% 

375 mg.% 350 mg.% 

80% 80% 

Chart #1 continued 
Laboratory Data-K. P. 

2 weeks after 
second 02eration 

12.8 

6,500 

6.9% 

3.4% 

3.5% 

23.3 mEq/L 

133 mEq/L 

103 mEq/L 

5 mEq/L 

9.4 mg.% 

317 mg.% 

78% 



Test Pre-Op Post-Operative 2 weeks after 
1-4 wks. 4-8 wks. second o.eeration 

17 keto steroids 3.7 mg./24 hr. 2.4 mg./24 hr. 3. 7 mg. /24 hr. 5.8 mg. /24 hr. 

BMR l-4% l-8% ,'12% 

1131 uptake 
4 hr. 11% 9% 12% 

24 hr. 14% 18.5% 13.5% 
48 hr. 14.5% 23% 20.5% 

Glucose Tolerance 
Fasting 100 mg.% 105 mg.% 95 mg.% 
\ hr. 118 mg.% 152 mg.% 50 mg.% 
1 hr. 121 mg.% 152 mg .% 85 mg.% 
1.\ hr. 116 mg.% 120 mg.% 85 mg.% 
2 hr. 130 mg.% 118 mg.% 85 mg.% 

I 4 . hr. 
1-P>-

104 mg.% 87 mg.% 85 mg.% 
N 
'Insulin Tolerance 

Fasting 56 mg.% 95 mg.% 
~ hr. 33 mg.% 78 mg.% 
1 hr. 27 mg.% 88 mg.% 
1.\ hr. Insulin 97 mg.% 
2 hr. reaction 92 mg.% 
3 hr. 85 mg.% 
4 hr. 68 mg.% 

Thorne 
Fasting 175/cu.mm. 125/cu.mm. 200/cu.nun. 
4 hr. after ACTH 150/cu.mm. 88/cu.mm. 88/cu.mm. 

Epinephrine 
Fasting 138 / cu.mm. 
After epinephrine 60/cu.mm. 

Chart /12 
Laboratory Data-T. T. 



Hgb. 

WBC 

NPN 

TSP 

Test 

Serum Albumin 

Serum Globulin 

CO2 

Serum Na 

.i, Serum Cl 
~ 

I Serum K 

Serum Ca . 

Inorganic Phosphate 

Cholesterol 

Cholesterol Este_r_~ 

11.2 

4,100 

Pre-Op 

43 mg.% 

6.35% 

3.96% 

2.39% 

27.2 mEq/L 

150 mEq/L 

111 mEq/L 

5.2 mEq/L 

10.5 mg.% 

4.08 mg.% 

229 mg.% 

Post-Operative 
1-4 wks. 4-8 wks, 

9.8 11.9 

4,000 5,300 

41 mg.% 40 mg.% 

7.65% 8.15% 

4.72% 4.2% 

2.93% 2.5% 

25.5 mEq/L 

165 mEq/L 

103 mEq/L 

4.7 mEq/L 

10.5 mg.% 

4.2 mg.% 

240 mg.% 

80% 

Chart #2 continued 
Laboratory Data-T. T. 

142 mEq/L 

104 mEq/L 

4.6 mEq/L 

10 mg.% 

s. 28 mg.% 

258 mg.% 

66% 

2 weeks after 
second o,eeration 

12.5 

5,800 

40 mg.% 

6.8% 

3.8% 

3.0% 

29 mEq/L 

150 mEq/L 

110 mEq/L 

4.7 mEq/L 

10.4 mg.% 

284 mg.% 

82% 



Test 

17 keto steroids 

Glucose Tolerance 
Fasting 
½ hr. 
1 hr. 
l ½ hr . 
2 hr. 
3 hr. 
4 hr. 

Thorne 
Fasting 
4 hrs. after 

ACTH 

Hgb . 

WBC 

NPN 

TSP 

Serum Albumin 

Serum Globulin 

CO2 

Serum Na 

Serum Cl 

Serum K 

Serum Ca 

Cholesterol 

Creatinine 

Pre-Op 2 weeks 
Post-0 

1. 3 mgm./24 hr . 1.13 mgm./24 hr. 

85 
143 
189 
157 
160 
149 
120 

o/cu .mm. 

o/cu .mm. 

14 

8, 400 

33 mg .% 

6.0% 

3.02% 

2.98% 

27 .9 m.Eq/L 

140 m.Eq/L 

110. 8 mEq/L 

5.2 mEq/L 

93 mg.% 

.7 mg .% 

13.6 

13,500 

42.6 mg.% 

5.65% 

2.96% 

2.69% 

22 mEq/L 

131 mEq/L 

102 mEq/L 

5.2 mEq/L 

8 .5 m.Eq/L 

75 mg . % 

1 mg.% 

Chart #3 
Laboratory Data-M. B. 
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Test 

17 keto steroids 

BMR 

1131 uptake 4 hr. 
24 hr. 
48 hr. 

Glucose Tolerance 
Fasting 
\ hr. 
1 hr. 
1\ hr. 

hr. 
3 hr. 

1 4 hr. 
iJ:,,. 
01 
1 Insulin Tolerance 

Fasting 
3:z hr. 
1 hr. 
1\ hr. 
2 hr. 
3 hr. 
4 hr. 

Thorne 
Fasting 
4 hr. after ACTH 

Pre-Op 

9 • 3 mg. / 24 hr. 

t1% 
tl1% 

12% 
15% 
15% 

90 mg.% 
135 mg.% 
158 mg.% 

60 mg.% 
60 mg.% 
38 mg.% 
60 mg.% 

71 mg.% 
89 mg.% 
81 mg.% 
81 mg.% 
77 mg.% 
87 mg.% 

102 mg.% 

1-2 wks. 

4. 9 mg. /24 hr. 

-35% 
-38% 

89 mg.% 
65 mg.% 
77 mg.% 
77 mg.% 
89 mg.% 
84 mg.% 

102 mg.% 

Chart f/4 
Laboratory Data-E. B. 

Post-Operative 
3-4 wks. 

8.8 mg./24 hr. 

-37% 

5% 
7% 
6% 

6 months 

65 mg.% 
95 mg.% 

103 mg.% 
100 mg.% 
85 mg.% 
80 mg.% 
80 mg.% 

97 mg.% 
41 mg.% 

71 mg.% 
95 mg.% 
80 mg.% 
88 mg.% 

12.5/cu.nnn. 
12.SLcu.mm. 



Test Pre-Op Post-Operative 
1-2 wks. 3-4 wks. 6 months 

Hgb. .14.4 13.6 11.9 11.9 

WBC 5,500 9,600 4,500 4,800 

NPN 41 mg.% 35 mg.% 31 mg.% 34.6 mg.% 

-
TSP 8% 7% 8.55% 

Serum Al bum.in 4.2% 3.36% 4.22% 

Serum Globulin 3.8% 3.64% 4.33% 

CO2 31.9 mEq/L 27 .6 mEq/L 28.0 mEq/L 

Serum Na 147 mEq/L .. 130 mEq/L 140 mEq/L 146 mEq/L 
I 

111 mEq/L 103 mEq/L 111 mEq/L 107 mEq/L ~Serum Cl 
(J) 

I 
Serum K 5.1 mEq/L 4.4 mEq/L 4.6 mEq/L 4.4 mEq/L 

Serum Ca 9.4 mgs.% 9.5 mg.% 12 mg.% 

Inorganic Phosphate 3.84 mg.% . 2.76mg.% 2.88 mg.% 

Cholesterol 217 mg.% 192 mg.% 1~, 1 267 mg.% 

Cholesterol Esters 79% 79% 75% 

Chart #4 continued 
Laboratory Data-E. B. 



Test Pre -Op 2 weeks 
POst-0 

17 keto steroids 

Insulin Tolerance 
Fasting 

8 .95 mg ./24 hr. 6 .2 mg ./24 hr. 

88 mg . % 
68 mg . % 
83 mg . % 
85 mg . % 
87 mg . % 
87 mg . % 
87 mg . % 

i h . 2 r. 
1 hr. 
l½ hr. 
2 hr. 
3 hr. 
4 hr. 

Thorne 
Fasting 238/cu .nnn . 
4 hr. after 

ACTH 75/cu . mm . 

Hgb . 13.2 

WBC 7 , 600 

NPN 42 mg . % 

TSP 6.9% 

Ser~m Albumin 4 .03% 

Serum Globulin 2.87% 

CO2 25.9 m.Eq/L 

Serum Na 130 m.Eq/L 

Serum Cl 100 m.Eq/L 

Serum K 3 . 9 mEq/L 

Serum Ca 9 .5 mg . % 

Inorganic Phosphate 3.8 mg . % 

Cholesterol 267 mg .% 

Cholesterol Esters 73% 

Chart #5 
Laboratory Data-A.L. 
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90 mg . % 
40 mg. % 
75 mg. % 
85 mg . % 
90 mg. % 
80 mg.% 
80 mg. % 

1088/cu.mm. 

388/cu.nnn. 

11.5 

10,700 

33 mg. % 

5.9% 

3.1% 

2.8% 

23 .2 mEq/L 

151 mEq/L 

113 m.EqjL 

5 .5 mEq/L 

9 .3 mg . % 

3 .36 mg. % 

267 mg .% 

782f 



DISCUSSION 

Surgical Hypophysectomy 

The total number of patients with mannnary carcinoma 

to be evaluated are 116 . Ray (49) has reported sixty­

seven cases through March 1955 . Luft and Olivecronas 

series (30 ) include thirty- seven cases up to June, 

1954. Kennedy (32) ha s a smaller series of twelve 

patients reported to April, 1955 . Others have been 

done , but are not as yet r eported in the litera ture. 

The present day concep t (50) of treatment of 

carcinoma of the brea st is to remove the diseased breast 

and regional nodes in a radical manner and follow with 

x - ray therapy . If the woman is premenopausal and has 

a re currence of the cancer , oophorectomy is accomplished . 

This is follo wed with the use of androgens , estrogens 

and cortisone in varying sequence in an attempt to bring 

about further remission. After this fails, either an 

adrenalectomy or hypophysectomy is performed . Therefore , 

practically all patients selected for Rypophysectomy have 

far advanced lesions with multiple meta stasis. They are 

all considered inopera ble in relation to successfu l re­

moval of the neoplastic tissue. 

Ray (49) found t hat in women who had a previous 

remission with oophore c t omy , a second remission was 
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affected in 100% of t he ca s es. In ten pati ents who 

had p reviou sly resp o nded t o both oophorectomy and 

adrenalectomy , five had fur t her remission from hypophy­

sectomy. Therefore , hypophys e ctomy is indicated in 

those patients who h a ve re sponded to e ither oophorec­

tomy or adr enalectomy , esp e cially in the former. Ray 

a lso reports that if a patient fails to respond to 

oophorectomy , there will likewise be no remission from 

hypophysectomy . 

The failure of a breast lesion to resp ond to 

estro gen or androgen therapy does not appe a r to be a 

contraindication to hyp ophysectomy . Severa l of these 

have gone ahead and shown imp rovement following surgery, 

after receiving no benefit from hormonal therapy . 

The younger patients seem to respond better than 

the older. Ray (49) fe e l s that this is because the 

bre a st lesions in t h e y ounger group are more apt to 

b e estrogen stimulated t umors. Most investigators now 

feel that women over sixty years of age should not be 

su bject ed to the p r o cedure . 

The histologic type o f the tumor apparently has 

no bearing on the percentage of successful remissions. 

Regressions have be en seen in the highly anaplastic 

invasive type , as we ll as in the well differentiated 
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ones. Olive crona (30) noted that all of his cases of 

scirrous cancer had remission. However , this type wa s 

only present in four patients, which is not enough 

material to draw any conc lusions from. 

Ray (49) and Ol ivecrona (20) both report that the 

presence of brain or liver metastasis is a contraindi­

cation to the proc edure . There has been no remission 

reported with metastasis to the se two sites. In 

Olivecrona's series seven cases had brain or liver 

metastas is and they all died within a four month period 

following surgery. 

The mortality and morbidity rate from the operative 

procedure itself is low, considering the general status 

of the patients coming to surgery . Eight of Rays (49) 

cases died within thirty days of the procedure. Most 

of these succumbed to their disease rather than operative 

complications. Ray had the complication of subcortical 

hematoma in t wo cases . One of Olivecronas (3) patients 

succumbed to a pulmonary embolism. Kennedy (32) reported 

three postoperative deaths due to pulmonary embolism, 

circulatory collapse and bacterial meningitis respectively. 

Visual disturbance as a complication was very uncommon . 

The mortality rate was mu ch higher in some of Rays 

and Olivecronas earlier c a ses which were not included 
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in the series now be i ng evaluated . This was before 

the surgical techniqu e of the operation was carefully 

worked out . 

Other investigators also report that mortality 

and morbity figures i mprove after a group becomes 

organized into an efficient team in carrying out the 

procedure . 

A patient was not considered to have a significant 

remission by Ray (4 9 ) unless there was some evidence of 

objective response to the hypophysectomy . This was de ­

termined by the presence of regression or cessation of 

tumor growth for a period extending more than two months 

following surgery . As soon as there was evidence of 

progression of old lesions or the appearance of new 

ones , the remission was considered to have ended . Luft 

and Olivecrona (30) evaluated the patients by almost 

the same criteria, considered those which died within 

three months as comp lete failures . 

Of Rays s ixty- seven cases, thirty three were con­

sidered to have obj e ctive remissions . Eight of these 

patients show no p r ogress i on up t o the present time . 

Olivecrona reverted 15 remissions, from his series and 

Kennedy reports only f our . The duration of the remiss ­

ions ranges from thr ee to twenty-eight months, with an 
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average of seven mont hs. This cannot be evaluated 

fully as of yet , since mos t of the work has been too 

recent to determine t he average duration of remission . 

Both Ray and Olivecrona expect the average to be a 

t wo year remission . The general condition of some of 

the patients was goo d enough that they could return to 

their ordinary activity . Remi ssion is most evident in 

local skin me tastasis; however, some cases showed 

improvement in lung and pleural metastasis, which wa s 

evident on x - ray finding s. Bone meta stasis occa s ionally 

will resp ond . The response of bone metastasis is 

difficult to evaluat e , since there may be alleviation 

of pain from skeleta l lesions in the absence of positive 

x-ray findings . 

In a patient who had previo~sly underwent oophor­

ectomy and adrenale ctomy with improvement, Ray (51) 

performed a hypophysectomy and gained a further remission. 

There was evidenc e of reca lcification of osteolyt ic 

metastasis on x-ray . He then administered beef pit ­

u itary somatotropin (100 mgm . daily I. M. ) to this 

patient. This resu lted in a steady rise in urina ry 

calcium excretion f rom 165 mgm . to 408 mgm/day, indi­

cating restimulation of osteolytic activity . There was 

also a concomitan t rise i n u rinary phosphorus, fecal 
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calcium and fecal phosphorus excretion. As soon as 

the hormone was discontinued , the calcium and phos­

phorus levels retu rned to normal. 

The best results wer e obtained in the subjective 

relief of pain . Often there was marked symptomatic 

improvement, even in the absence of objective response. 

Many times excruciating skeletal pain which was present 

preoperatively would disappear altogether post-op. 

Olivecrona (30) reported on twenty-four patients who 

had pain before oper ation. Eighteen of these had 

complete disappearance or significant decrease in p ain 

following hyp ophysectomy. 

Hypophysectomy leads to the removal of various 

hormonal secretions from the circulation. This in turn 

causes several physiologic changes to occur. Most of 

these changes t a ke place in the target organs and in 

the functions of metabolism controlled by these end 

organs . 

After hyp ophyse c tomy, the patient will gradu ally 

develop clinical myxe dema ( 5 2 ) . The onset is insidious, 

with the s k in becoming dry and later thick and scaly . 

They finally stop sweating , become mentally slugg ish 

and gain weight . The average length of time for 

clinical hypothyroidism to become evident without 
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replacement therapy is eight weeks . These changes are 

made evident by a decre a se in the radioactive iodine 

uptake to myxedemat ous levels . Before surgery the 

mean value in Rays cases (52) was 28 . 3%, which was 

lowered to 4 . 6% by four weeks following surgery . 

Concomitantly , the serum PBI level fell f rom a mean 

level of 5 . 8 microgram/100 cc . to 1 . 2 . Ray noted a 

slight increase in serum cholesterol , but not enough 

to be significant . 

To prevent hypothyroidism , patients were giv~n 

1 . 5 to 2 gms . of dessicated thyroid daily . Ray (49) 

used the radioactive iodine uptake value as a test 

for the completness of hyp ophysectomy . If below 15%, 

he considered it to be a complete hypophysectomy . 

The patients wi ll show evidence of adrenal in­

sufficiency by the s econd week if replacement therapy 

is withheld . This can be shovm by the determination 

of urinary keto steroid values, which Fraser (53) used 

as a diagnostic tool in Simmonds' disease . Luft and 

Oliv.ecrona (54) found that the 17 keto steroids and 

corticoids reached a low level by as soon as the ninth 

post- op day . They remained at or near zero as long as 

substitution therapy was withheld . 
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Another test for adre n a l insu ffi c i ency is the 

adr en a l i ne te st . In patients with complete hypophy­

s e ctomy , Lu ft ( 30) reported ther e vra s no eo s i nopenic 

response when .3 mgrn . of adrenaline was given sub ­

cu taneously , from t h e se c ond p o s t - op week on . In 

an a u topsy rep ort o f a hypophyse c tomi zed case , Elden 

( 44) found the adrenal gla nds to b e markedly atrophied . 

After hypophys e ctomy the patients p rac tic a lly all 

demonstra te insulin hyper s ensitivity . Luft (54 ) had 

a few patients who d eve lop ed sudden hyp o g lycemic con­

vulsions . Thes e pat ients usually responded to intra ­

venous glu cose ther apy . The insulin hyp ersensitivity 

can b e diminished by giving cortisone . Sheehan (55) 

u tili z ed the insulin tolera n c e te s t in diagnosing pan­

hypo p itu itarism. I n ord e r to prevent adrenal insu f­

f i ci ency, b oth Ray (4 9 ) an d 0live crona (30 ) found it 

necessa r y to maintain their patients on 25 mgm . of 

cort i s one d a i l y. It is not n e cessary to administ er 

D0 CA , since hypophy s ectomy has no effect on the mineral 

corticoids . Salt me t abolism is not alt ered . 

The los s of gonad a l function is also apparent 

i n hypophysectomized p a tient s . Urinary gonadotrophin 

ex cretion falls to zero . Ray s male patients (49 ) 

d e velop ed testicu l a r atrophy within a few week s . The 
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females had cessation of menses . Elden (44) reports 

on a sixteen year old female who gradually lost axillary 

and pubic hair after hypophysectomy. The autopsy on 

this same girl showed atrophy of the uterus and adnexa . 

Replacement therapy with appropriate sexual hormones 

will prevent change s in gonadal function . 

Diabetes insip idus u sually occurs in the first 

week following hypophysectomy , but may be delayed 

twenty days . Some investigators (50) feel that the 

onset o f polyuria is indic ative of an incomplete 

hypophysectomy . However , Lipsett (57 , 58 ) reported 

diabetes insipidus was present in 67% of Rays cases 

who had complete hypophysectomy . Many of these were 

proven to be compl ete by autopsy studie s . Lipsett 

feels that the presence or absence of polyuria cannot 

be used as a criter ion for deter:mining the completeness 

of hypophysectomy . If the output exceeds 150 ml/hour , 

the patient is placed on nasal p itressin . 

Hypophysectomy has no effect on blood pressure . 

In both Ray (49) and Olivecronas (30) serie s , the blood 

pressure showed no significant change following surgery . 
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Radon Seed Implantation 

In the five ca s es in which radon seed implantation 

was performed , there were no deaths from the operative 

p rocedure itself . Although M. B. (case #3) died thirty ­

four days following surgery , her death was due to pro ­

gression of her metastatic disease rather than to 

surgical complications . 

Three patients had severe post - op headaches , but 

this usually subsided within a week. T . T . (case #2 ) 

developed visu al and auditory hallucinations the fir s t 

post - op week . E . B. (case #4 ) was troubled with n ausea 

and vomiting , which disappeared after the administra tion 

of cortisone. K. P . (case # 5) had a wound a b scess that 

developed in an over l ooked skin suture . 

Two patients (#2 and 4 ) had visual disturbances 

following surgery . I n both case s the onset was gradual, 

but p ro gressed to the stage of almost complete blindness . 

It has been postulated that since the sella turcica 

and op tic chiasma are in c l ose proximity , the visual 

disturbance might be due to r adiation damage . Howeve~ 

autopsy studies of E. B . 's brain showed metastatic tumor 

impinging on the op t i c tracts. T . T . had longstanding 

severe hypertension with retinopathy . The other three 
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cases had as large a total dosage of radiation to the 

pituitary and failed to s h ow any loss of visual acuity. 

Thus, there is no clear cut evidence of radiation 

damage to the optic nerve . Histologi c sections of the 

optic nerves and surrounding area were not available 

for this paper , so no conclusions c an be drawn in this 

respect. 

Significant objective remissions were seen in two 

of the five patients . K . P . (case #1) had a decrease 

in both the size and number of her metastati c lesions . 

Some of the skin nod ~les disapp eared altogether . A. L . 

(case #5) also had a decrease in the size of her met ­

astatic lesions. In addition, her chest x-ray showed 

evidence of disappearance of previously report ed lung 

metastasis . All the patients had temporary decrease 

in the rate of progression of their n eoplastic disease 

with the exception of M. B . (case # 3). Her tumor was 

highly invasive and continued to spread unabated. 

The duration of remission in K. P . (case # 1) was 

three months . A. L . (case # 5) showed no evidence of 

further p rogression for eighteen months. She also was 

receiving testosterone, whi ch may have had some influence. 

On t wo c ases (# 1 and 2) , a second operation was 

performed , using a highe r dosage the second time. 
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Neither had any further remission from the second 

procedure whatsoever . This seems to indicate that 

reop eration is of little value . 

Judging from t h e general status of the patients 

at the time of r a do~ seed implantation, their life 

expectancy was cons i derably p rolonged . The length of 

survival foll owing surgery varied from thirty- four days 

to twenty - two months with an average of fifteen months . 

A . L . (case # 5) is s till l iving, although in poor 

condition. 

The best resul t s were obtained subjectively . All 

the patients had some pain relief following radon seed 

implantation . This was e specially apparent in K. P., 

who became quite euphoric. The relief from pain was 

out of proportion to objective changes in these patients . 

Three had significant relief of skeletal pain , while 

their x - rays showed no evidence of improvement . 

Three of the patients were in such poor condition 

p rior to surge ry that they were unable to carry on any 

activities . After radon seed implantation, they were 

able to take c a re of their housevrnrk . 

Radon seed implantation did not bring about the 

marked physiologic ch anges that are seen in surgical 

hyp ophysectomy . The target organs showed no evidence 
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of complete loss of hormonal stiI!D.llation from the 

pituitary gland . Pituitary function tests in these 

cases substantiated clinical observations. 

E • B • ( case #4 ) showe d laboratory evidence of 

hypothyroidism . Her BMR fel l from a /7% to a -35%. 

The radioactive iodi ne uptake was in the myxedematou s 

range, with 6% uptake at the end of forty-eight hours. 

However , she showed no cl inical evidence of myxedema. 

K. P . (case #1) showed a transient decrease in her basal 

metabolic rate, but radio active iodine up take remained 

in the range of norrral. None of the patients required 

thyroid replacement therapy . 

17 keto steroid determinations were done period­

ically before and after r adon seed implantation (see 

laboratory data). In none of the values obtained were 

there indicatiomof de c reased adrenal function. The 

adrenal glands were removed on K. P . a year following 

hyp ophysectomy. Micro scopic sections reported normal 

adrenal tissue with no evidence of atrophy. None of 

the patients had an adrenal crisis. E . B . had a 

convulsive episode which was thought to be due to 

adrenal insufficiency . The finding of mu ltiple 

c erebral me ta s tasis on au topsy made this a more likely 

cau se, in the presence of normal f unction tests. Some 
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of the patients were given 25 mgrn . cortisone daily 

for variable periods of t ime . This was more for p ro­

phylact i c r easons. 

T . T . showed evidenc e of insulin hypersensitivity 

(chart #2 ) two months fol l owing surgery . The insu lin 

tolerance t est had t o be di scontinued at the end of 

one hour because of an insulin react ion. The follo wing 

month , the test was repeated and no sensitivity was 

present. This s ame patient had an episode of convul­

sions , which may have b een caused b y hyp o g lycemia . 

Because of h e r cond~tion, an insulin toleranc e test 

was not attempted a t that time. 

There was no change i n the serum p rotein or elec t ro ­

lytes in any of these pat i ents fo l l owin g surge ry . All 

the laboratory te s t s obta i ned were within the normal 

range . Thus , radon seed i mp lantation does not upse t 

the electrolyte or p rotein balance of the organism . 

The peripheral bloou p ictu re was also essentially 

unchanged . 

It can be seen from the abo.ve findings that in 

none of these patien ts was pitui tary f unction comp letely 

destroyed . It was apparently altered enough to upset 

the hormonal balance of t he body , leading to either 

temporary cessation or slowing down of t umor growth . 
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Pituitary sections on K. P . (case #1) substantiate 

this conclusion . A longitudinal section of the gland 

(Figure 1) shows t he necrotic anterior portion of the 

g land in the l eft upper portion of the photograph . 

Between the anterior pit ui t ary and the stalk , a lay er 

of dar k stained cells can be seen , which a re viable 

and functioning anterior p itui t ary cells . Figure # 2 

is a high p owered magnification of this same area , 

showing the n e crotic pituitary cells on the left and 

the viable cells on the right . 

Two of the pat : ents developed diabetes insipidus . 

The onset wa s more de layed than in surgical hyp ophy­

sectomy . In both c a ses, i t was over a month post-op 

before p olyuria occ~ rred . This was controlled by the 

use of nasal pitres s in . I n one patient the p olyuria 

stopped s p ontaneously a few months l a ter . 

T . T . (case #2) had sev ere hypertens ion . The 

r adon seed imp lantat ion did not lowe r the blood pressure , 

even in the immediate p ost-op period . From all indica ­

tions, destruction of the pituitary has no e ffect on 

blood pressure . 

- 62-



-63-



SUlVIMARY 

Experimental studies in animals would indicate 

that the p ituitary g land is related to the growth rate 

of certain neoplasms . Hypophyseal surgery has been 

a ttempted in several types of metastatic carcinoma , 

but has only met with s u ccess in c a rcinoma of the breast . 

Surgical removal has been the most su ccessful method 

of inactivating the p ituitary gland . Of the 116 cases 

of metastatic breast carcinoma reviewed, approximat e ly 

40% had a significant remi ssion following hypophysectomy . 

All patients who had previously responded to oophor ­

ectomy gained a furt her remission from hypophysectomy . 

As high as 30% had some sub jective relief of p ain . 

Several tests , includ ing 1 7 keto steroid and radio 

active iodine uptake values , will help determine the 

comp leteness of hyp ophysec t omy . 

Radon seed imp l antation performed in five cases 

at U . N. H. , resu lted l n obj e ctive remis sion in t wo cases 

and subjective relie f of pain in all five . P ituitary 

functioµ tests indic a ted t h at none had complete des ­

truction of the pitui tary , which was substantiated in 

one case by the find~ng of viable anterior p ituitary 

cells on autop sy . 
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CONCLUSIONS 

1 . Metastatic carcinoma of the breast is the only 

type of tumor in which hypophyseal surgery is 

beneficial . 

2 . Hypophy sectomy under the best of conditions still 

only gives temporary remission , with the average 

remission expected to be approximately two years . 

3 . If complete removal of hormonal stimulation to the 

tumors is desirad, there is reason to believe that 

hypophysectomy may be preferable to adrenalectomy . 

4 . Hypophysectomy is warranted in premenopausal women 

who have had previous remission from oophorectomy . 

5 . Radon seed implantation is a simpler pro cedure with 

less risk involved than surgical hypophysectomy . 

The morbidity rate of both is about the same . 

6 . In the hands of an experienced operator, the 

mortality rate from either procedure is sur­

pris ingly low in view of the patients condition . 

7 . The highest dosage of rado n which should be used 

is 9 millicuries to avoid damaging the optic nerves. 

8 . Radon seed implantation does not result in complete 

loss of pituitary function as in surgical hypophy­

sectomy . 
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