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Predented at the Pacific Interurban C l i n i c a l  Club, Vancouver, B.C. Canada, 
October 5 - 6, 1978. 

John H. Lawrence and John A. W o o t ,  Donner Laboratory and Lawrence 
Berkeley Laboratory, Uriiversity of CaliforniB, Berkeley, C a l i f o ~  

J P I R X U m O N  

Since 1957, we have an Intensive experience in the study., diagnOsis anl trea 

m n t  of these three syndromes. 

term remilts chiefly, since previous reports have given in detail the method 

used, the physical aspects and d o s h t r y  of the radiation and many detailed 

mtabalia studies. 

the paat hve been treated chiefly by surgery or conventional pituitary ra- 

diation or both, whereas In our work, heavy particle radlation - plateau or 

Bragg Peak have been used, administered with the aid of a stereo tactic Set 

up to hold firmly the patient's head, anl by head W b q d y  rotation, to  

limit to  safe levels *tdt. & i t  of radiation ,deliyered io .the cranial 

nerves and tenporal lobes. 

me of us had h is  f h t  experience with t d r s  of tl& p l h i t a r y  gland as an 
(12) (13 1 intern at the Peter Bent Brigham Hospital under Dr. Harvey Cushing. 

(14)(15) A t  that time, patients with pituitary tumors w e r e  being referred to  

him frwn all over the world and the wards were l i t e r a l ly  hill of such patients 

especially a c m g s l i c  t umrs  and chromophobe adenanas. 

period of time that the so-called Gushing's disease was not recognized and 

as a surgical intern on D r .  Cushhg's service there was a patient admitted 

with a dia@osi? of pluriglandular syndrome and it was one of our jobs t o  

work this patient up and present it on rounds t o  Dr. Cushlng. He then for 
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the first time &e the diagnosis of basophilic ad- of the pitultary 

gland as the cause of the syndrome. Since then the syndmne has been known 

. . as CusNng's disease. It was not long before other patients with tNs cllni- 

ca l  picture were be- seen at the Brigham and later on when one of us was 

on the f a d t y  of the Yale ~ e d i ~ a l  %bo01 where ~ r .  cushing was professor 

of the history of medicine. 

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

ment a t  that tim was pituitary radiation first carried cut by D r .  Pkrrill . 
SisnryI, the mdlologlst at the Brigham Hospital. However, the dose8 given 

were l .n8uf f I~ lent . (~~)  In td case of the f i r s t  patient at the Brigham, 

diagnosed a8 having a large basophilic adenoma, several years later the 

patient died and a post-meem showed a large basophilic a d e m  of the 

pituitary. In  the intervening years, you will remember, and even today 

nnury patients with Cushhg's disease were treated by bilateral adrenalectcmy. 

But in  recent years it 9 s  become recomized that the"pr lmry  defect is elthe 

in the pituitary itself o r  in the hypoth@amIc'adrenal axis and the point of 

attack should be the pituitary gland. In relatively very recent years with 

the trasnphenoidh pituitary operation being re-discovered, although It was 

used by Cushing on same patients, mre ancl mre patients?wIth Gushing's dl- 

sease are  bei.rq treated by hypphysectonly - either m v f n g  a micro-adenoma 

or  atmcro-adenorna. (I7) However, there has not been adequate follow-up time 

on any large series of such patients treated by surgery so that one could 

analyze the long-term effects wlth reference to  the return of the metaboli 

findings to mnral and the relief of the clinical  symptuns and signs. It w i l  

be another 5 o r  more years before such a seried w i l l  be followed long enough 
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give them drug therapy until the radiation effect has taken place. 

"he cr i ter ia  for selection of our patients is that described by 

Hardg. A grade 1 tmr is less than 10 mn in size, grade 2 has an en- 

larged sella or a suprasellar extension with type A being moderate to  mssive, 

and B and C i n v o l v m t  of the optic chiasm and/or the third ventricle. 

W e e  3 and 4 are the mst conrrn i n  our series, of patients, that is, a 

rather massive enlargement of the sella turcica. We ha& fourd by using , 

a l l  available methods for  visualization of the sella turcica that the mst , 

reliable method is pneunoemepholography. A l l  patients who are treated by 

the beaM have such a study to avoid patients with suprasellar extension 

o r  lnasslve llphenoid extension; bwever, we do treat patients who have 

sphenoid exterm- where we can approrpiately place the beam. 

!he goals a t  the treatment, of course, are return of the patient's . .  
synptum and si-s in the d-ction of no& o r  to mmal and the return 

of the metabolic findinge t o  n o d .  , 

In  acrome@y as w i l l  be pointed out in FlgUre 2, n'my of the patients - 
. *  

ac tua l ly  65 i n  our present series - had had prior surgery. 

of 299 patients had had prior surgery, usually transphenoidal which was 

unsuccessf'ul. F I ~ g r e  3 demnstrates the fall in growth homne, ard Figure 

4 the survival in years after therapy (median 16 years). 

that as a group these patients Mve often been r e w e d  surgery because of 

the Various factors and in general are non-selected by us, ff the beam can 

be placed accurately. 

surgeon. In  the early part of our work, prior t o  1961 we did have rare 

neurological conplications ("'able 1) but since then less  than 1% of the 

patients have had any neurological complications. Fig. 5 M i c a t e s  the delay 

Sixty-five out 
f 

One should mention 

If not, we of course then refer such patients to the 
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before patients are referred for  treatment. F ina l ly  Fig. 6 swnmrizes a 

group of patients with acmmegaly, w h b  received prior unsuccessful therapy. 

They were then given heavy particles followed by the return of the gI'O&h 

hornrxle to n o r d l  In mst cases. 

NElsoN's SYNDFmE 

Poeslble addition re. incidence of Nelson's syndrome' . .  
' 1: 

Pituitary tunors have developed in about ten pi"cen4, yf , .  'p$ients with . I f  

Gushing's disease associated with adrenocortical ~ r p l a s i d  &o had been 

treated in i t ia l ly  with total  adrenalectonTy a c c o w , t o  
f !. 

authora (19,20,21,22,23,24,25,26). They expressed concern that Fr?al- 

ectorrol nay 88m a8 a trQgwIng mechanism (lack of feed back) responsible 

for the c l M c a l  apparance'anl rapid g w t h  of the pituitary tumrs. Orth 

and Liddle (5) reported that mne of the nineteen patients treated fir 

pituitary irradiation and l a t e r  .. by bilateral  adrenal&torrgr had developed 

evidence of pituitary tufnors during a follow-up period of one t o  thirteen 

y m ,  and they pointed out the possibility that patients who had received 

pituitary irradiation prior to total adrenalectoqy are less likely to'develop 

large pituitary tmrs. 

of their patients w b  had in i t i a l ly  undergone unilateral adrenalectomy and 

pituitary Irradiation (conventional radiotherapy) who subesequently required ~ 

total  adrenalectoIw to  control their disease and then l a t e r  developed skin , ' 

pigmentation and pituitary tmrs. 

M i c a t e s  pituitary irradiation my reduce the incidence of Nelson's s 

but that is  effectiveness has not been precisely established, We also have 

observed Nelson's syndrcme i n  two Instances af ter  treakrrent of our patients 

f. ' 

. . \.... * - 

However, Wild, Nicolis and Oabrilove (8) cited two 

"'hey concluded that experience to  
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with Gushing's disease. 
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There are fif teen patients in this group (Fig. 5) None of t h e m  was 

treated previously by our metM of treatment, 

tmrgery ard there is one death due t o  an invasive tmr, which is not 

uncorm~l in these MSM secreting tumors. T k r e  were no other ccmplications. 

Six had prior unsuccessful 

PHILAW nlMDIs 

We have had limited experience in the treatment of prolactlng secreting 

tum3ra (29 patients). Nine of, these had previously had unsuccessflh surgery. 

'pwenty-four patients had sellar volumes less 'than 1100 cu. mn. i n  size known 

a8 a micm €id&, the others were Grades'2, 3 a h  4 Qth relatively large 

sella turcieu. W i t h  reference t o  replacement 10% of those patients required 

adrenal corthcmc replacanent and a' lesser m e r  replacement with thyroid 

I - ,  

. 

. \. %.. 
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O r  gonaddl replacement. Approxlmtely one t h M  of patients we have treated ', . '' 
'% , 

for acronregaly have ultimately required replacement therapy. 

"he mst important bssag;  that we would l ike t o  leave you gentlemen 

today I s  that in order to c& the various methods of therapy for pituitary 

tumors, it is especially important that l i t e r a l ly  hundreds of patients be 

followed for  nrany years a f t e r  treatment. 

before the surgical end results can be compared with our results. We enpha- 

8oxe in the case of acromegaly the median survival is sanetNng better than 

16 years and this w i l l  inprove with the passage of t b .  

It w i l l  require a good many years 

In c l o s m ,  it is inportant t o  point out that we do not turn patients 

away with mmy of them havlng been previously turned away a 

risks. As a w u p ,  our patients are a poorer group to treat than the 

average surgically treated patient. YOU w i l l  note also in &me (6) that pa- 

t lents  with acromegaly are treated approximately 8 years a f t e r  the diagnosis 

has been d e .  If the diagnsis is mde earl ier  and treatment administered 
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It seenu tht survival may well approach nearer normal. 

’Ihe causes of death i n  acromegaly are primarily due to vascular disease. 

It is also to be noted that appmxlamtely 1/3 of the patients with acromegaly 

have hypertension and about V3 of these have a return of blood pressure to  

mxmal and about 1/3 t o  the direction of nolTnal. 

etiology of hypertension in these patients is under intensive study in our 

laboratory, but it is not understood yet. Advance ca~~IIome@liacs of which 

we have 5 or 6 do not have the return of their heart t o  normal size. 

Fig. 7 provides a swmnry of a l l  patients treated up t o  Sept. 1977 

and p&. 8 lists cyclotmns arxi synchmplations which are being used o r  

could be mod M described in the paper. 

The mechanisms of the 

. . y.. . - 
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