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‘metabolie studies. (l)(2)(3)(“)(5)(6)(7)(8)(9)(10) These conditions in

One of us had his first experience with tumors of the pituitary gla.nd as an
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JINTRODUCTION

Since 1957, we have an intensive experience in the study, diagnosis and treat"‘

ment of these three syndromes. The present report will emphasize the long— .
term resulte chiefly, since previous reports have given in detail the methods '
used, the physical aspects and dosimetry of the radiation and many detailed.

the past have been treated chiefly by surgery or conventiona.l pituitair'j ré-
diation or both, whereas in our work, heavy paxticle_mdietion - platean or
Bragg Peak have been used, administered with the aid of a stereo tactic set
up to hold firmly the p'atient's head, ad b& head arxiidey_mtation; to
limit to safe levels 'tha_‘ﬁ-.'a}md{;t of radiation ,,de.liyered.;tg{,%h‘e crantal
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nerves and temporal lobes.
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intern at the Peter Bent Brigham Hospital under Dr. Harvey Cushing. (12)(13)-
(14)(5) At that time, patients with pituitary tumors we;'e being referred to o
him from all over the world and the wards were litera_.'l:ly mil of such patient's..,‘;f
especially acromegalic tumors and chromophobe adencinéé It was during that
period of time that the so-called Cushing 8 disease was not recognized and -
as a surgical intern on Dr. Cushing's service there was a patient admitted
with a diagnosis of pluriglandular syndrome and it was one of our jobs to
work this patient up and present it on rounds to Dr. Cushing.’ .He then fer '

3004599




o .y

DOCUMENT SOURCE
Lawrence Berkeley Laboratory
Archives and Records Office

Caton e Sz ————
';‘8&?.?,;[&1@@ 60?1

~-2-

the fipst time made the diagnosis of basophilic adenoma of the pituitary
"~ gland as the cause of the syndrome. Since then the syndrome has been known

- ; as Cushing's disease. It was not long before other patients with this clini- :

cal pilcture were being seen at the Brigham and later on when one of us was »
on the faculty of the Yale Medical School where Dr. Cushing was professor
of the history of medicine. Many patients with Cushing's disease were being __ '

referred to him and we took part in their study and treaﬁnent. The treat-

ment at that time was pitudtary ‘radi'atioh first carried out by Dr. Merrill .
Sisman, the radiologist at the Brigham Hospital. However, the doses glven
were insurticient.'18) In the case of the first patient at the Brigham,
diagnosed as having a large basophilic adenom, several years later the -
patient died ard a post-mortem showed a large basophilic adenona of‘ the
pituitary. In the intervening years, you will remember, and even today

many patients with Cushing's disease were treated by bilateral adreralectonw
But in recent years it he.s become recognized that the prinary defect 1s either
in the pituitary itself or in the hypothalamic adrenal axis and the point ‘of ,F
attack should be the pituitar'y gland In- relatively very recent years with =
the trasnphenoidal pituitary operation being re—discovered although 1t was - _
used by .Cushing on some patilents, more amd rore pe.t,ients_;;with Cushing's di- B
sease are being treated by hypophysectomy - elther removing a micx*o—-adenc’:rra

or a macro-adenoma. 7)

However, there has not been adequate follow-up time
‘on any large serles of such patients treated by surgery so that one'could -‘
analyze the long-term effects with ref‘erence to the return of the metabolic
: findings to normal and the relief of the clinical symptoms and signs It will

be another 5 or more 'years before such a ser-ieé will be followed long enough
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for comparison with our series.

e Since 195_7 we have seen 796 patients with pituitary tumors but today we will
'bg-. ‘talking abut 429 or these patients, these patlients baving hormonal hyper-
secreting tumors, as stated we have used in treating these, patlents a beam- 4

of alpha particles or protons using a stez-éotactic meﬁhod for alignment of
the pituitary sella and delivering t? the pituit‘ary doses soﬁnething like
"twice that delivered by the usual photon mtmd.(mg'l) | In fhis way we have
observed rather remarkable results. The method consistg of fotation of the P
head right and left through flhgles of 30 degrees ahd continuous body rota- *
tion. Thus one 1s able to delive'r to the pituitary a mch larger dose than |
is possidle with photons without damage to the nervous tissue such as the

~ third nerve, other cranial nerves and the temporal lobes. Approximately 10%

of the dose may reach the third nerve s consequently in the computerized set- o . «
ting of the dosage sched‘ule‘ fo;; each patient 1t 1g caiculated to give' less

than 2800 R to the thirg nerve. . In some patients, especially in the early
work, we uged ‘the so~called Bragg Peak.(iB) Also we tfeated a few patients -
who had receive‘d previous photon radiation but; since 1961 this has been d;s— -
continued and we no longer treat any patients who had previoué ‘radiation
therapy and we do not use the Bragg Peak because of the difficulty of exact
alignment. Recent work, however, with another new beam of npch heavier par-
ticles such as carbon-12 Or neon and a method of so-called autoradio activity
localization for the location of' the peak., 1t will be possible to give larger L
doses than now given(u) . This will be especially important in the case of ‘
Cushing's disease, where most patients are-not glven as much rladiation_ és '
one would like to give, Consequently in the early: rponth,s;_gfter radiation we
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give them drug therapy until the radiation effect has taken place.
The criteria for selection of our patients is that described by
Hardy A grade 1 tumor 1s less than 10 mm Iin size, grade 2 has an en-

larged sella or a suprasellar extenslon with type A being moderate to massive,
ard B and C involvement of the optic chiasm and/or the third ventricle.

Grades 3 and 4 are the most common in our series of patients, that is, a
rather massive enlargement of the sella turcica. We have rm by using , 3
all aveilable methods for visualization of the sella turcica that the most , v
reliable method 1s pneumoencepholography. All patients who are treated by
the beaM have such a study t_o‘ avoid patients with suprasellar extension

or massive sphenoid extension; however, we do treat patients who have SR

sphenoid extension where we can approrpiately plaée the. beam.

The goals of the treatment, of course, are return of the patient's
symptoms and signs in the direction of normal or to mmal and the return .
of the metabolic findi.ngp to rormel. o S

In acromegaly as will be pointed out in Fig.:re 2, many of the patients -
actually 65 in our present series - had had prior surgery., Sixty-five out
of 299 patients had had prior surgery,' usually transphenoidal which was
unsuccessful, Figure 3 demonstrates the fall in growth hormone, ard Figure
4 the survival in years after therapy (median 16 years). One should mention
that as a group these patients have often been refused surgery because of
the various faciors and in general are non-selected by us, if the beam can
be placed accurately. If not, we of course ‘then refer such patienps to the
surgeon. In the early part of our work, prior to 1961 we did have rare
neurological complications (Table 1) but since then less than 1% of the

patients have had any neurological complications. Fig. 5 indicates the delay .
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before patients are referred for treatment. Finally Fig. 6 4su!marizes e.

group of patients with acromegaly, who received prior unsuccessful therapy.
They were then given heavy particles followed by the return of the growth
hormone to normal in most cases.

NELSON's SYNDROME

~ Possible addition re. incidence of Nelson S syndrome

Pituitary tumrs have developed in about ten percent of patients with
Cushing's disease associated with adrenocortical rwperplasia who had been
treated initially with total adrenalectomy aocoxdjng to reports bf several

. authors (19,20,21,22,23,24 25 26). They expressed concern that{: ?.drenal- '
ectomy may serve as a triggering mechanism (lack of feed back) ;'e$ponsib1e
for the clintcal appearance and rapid growth of the pltuitary tumors. orth '
and Liddle (5) reported that none of the nineteen patients treated first by
pituitary irradiation and later by bilateral adrenalectomy had developed
v evidence of pituitary' tur\nors du::ing a foiiow—up' period of one to thirteen
years, and they pointed out the possibilj:ty that patients who had received ‘
pitultary irradiation prior to total adrenalectomy are less likely to develop ’
large pituitary tumors. However, Wild, Nicolis and Gabr:llove (8) cited two
of their patients who had initially undergone unilat;eml ad;'erxe.lectonw and.
pituitary irradiation (conventional radiotherapy) who subesequently reqdifed |
total adrenalectomy to control their disease and then later developed skin .
pigmentation and pituitary tumors. They concluded that experience to date -
indicates pituitary irradiation may reduce the incidence of Nelson's eyndrome, .:- :

¢
but that 1s effectiveness has not been precisely established We' also have ' " ..
observed Nelson's syndrome in two 1nstances after tmatment of our patients

with Cushing's disease.
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There are fifteen patients in this group (Fig. 5) None of them was

treated previously by our method of treatment. Six had prior unsuccessful

. #,. : surgery and there 1s one death due to an invasive tumor, which is not

uncommon in these MSM secreting tumors. THere were no other complicatlons.

PROLACTIN TUMORS

We have had limited experience in the treatment of prolacting secreting

tumors (29 patients) Nine of thése had prebviously had unsuccessful surgery. 3
'menty-four patients had seilar volumes less than 1100 cu. mm. in size known B
as a micro adenoma, the others were Grades 2 3 and U with relatively large .
gella turcieas. With reference to replacement 10% of those patients required B “'f‘ |
adrenal cortisone replacement and a’ lesser mumber replacement with thyroid
or gonodal replacement. Approximately one t';hird of patients we have t'x;eated
- for acromegaly have ultimately required replacement tl?erapy.

The most 1nport.ant h\es'sagé that we would like to 1éave you gentlemen .
today is that in order to conpax"e the various methods of therapy for pituitary :
tumors, it 1s especially important that literally hundreds of patients be |
followed for many years after treatment. It will require a good many years
before the surgical end results can be compared with our results. We empha-
soxe in the case of acromegaly the median survival is something l;etter thar_r'" g
16 years and this will improve with the passage of time. o

In closing, it is important to point out that we do.rot tumn patiehts ‘ :
away with many of them having been previously turned away as poor surgical :
risks. As a group, our patients are a poorer grcup to treat than the '
average surgically treated patient, You will note also in Figure (6) that pa—
tients with acromegaly are treated approximately 8 years after the diggbpsis
has been made. If the diagnosis is made earlier and treatrrenf admihi&ered
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have hypertension and about 1/3 of these have a return of blood pressure to
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it seems that survival may well approach nearer normal. N
The causes of death in acromegaly are primarily due to vascular disease. '

It 1is also to be noted that approxiamtely 1/3 of the patilents with acromegaly

normal and about 1/3 to the direction of normal. The mechanisms of the
etiology of hypertension in these patients is under intensive study in our
laboratory, but it 1s not understood yet. Advance cardi.oneg_alia?.cs of which
we have 5 or 6 do not have the return of their heart to normal size.

Fig. 7 provides a summary of all patients treated up to Sept. 1977

and Fig. 8§ lists cyclotrons and synchroplations which are being used or

could be used as described in the paper.
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