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Please find enclosed the available data from the University of 
California Hospital which was compiled by members of Dr. Stone's staff who 

r----.-.. incidentally are quite unaware of the classified nature of this material to 
the best of my knowledge. I discussed this matter with Dr. Stone and told 
him that it should not be discussed with anyone in the Division of tladiology 
with the exception of the two of us. 

a 

You will note that there has been a review of the overall situation 
together with rather fairly detailed accounts obtained from eight patients. 
·rhe picture is not too clear since a number of patients received stable 
strontium and several others received some amounts of radio-strontium. In 
addition, in some instances p32 was given which certainly confuses the issue. 
However, Brunn, Erickson and Reid received quite substantial amounts of 
strontium.89. Consideration must be given that this radioisotope was 
cyclotron produced, has a half-life of 53 days and decays by emitting beta­
particles with a maximum energy of 1.5 Mev. Another point that should not 
be ignored is the fact that at the time these studies were done there was 

,_, ________ ,__onsiderable ambiguity as to the size and value of the microcurie. 
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trapolating from my own experience to the present I estL~ate that these 
atients got from 20 to 50 per cent more radiation than appear on the charts. 

I have discussed the situation with Dr. John Lawrence but to date 
I have not received any information that would be of value to you concerning 
hose patients treated at Donner Laboratory. I gather that a number of these 
eceived both ?32 and sr89 which would confuse the picture. As soon as I get 

y additional data referring to strontiUt~ in humans I will let you know 
s soon as possible. 

~ 0 ..._._i__.OQ_i_il->-uuuux:-:o Ou . l . 
~ G o...:"'.; "d6...: r own experimenta program is progressing very nicely using both 
~ ~ ~ ats and monkeys. rhe technical details are being well worked out and we 
t: ~ 3-~ ~ jshould have some data for you within the next month or six weeks. If you 
~ ~ 51::: 1 ".)' should find someone who would be in your opinion both competent and the 
~ ~ § -~ ~~; type of person who would fit in with our small organization, another pair 

~ ~ ~ _,_,_ ...... ~ of hands would be most welcone. 
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1·Cy. 4/A - (File JGH). 

Joseph G. Hamilton, M.D. 
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.3..1."':)erience -·i th Strontium Isotones 

The use of ::..~ac1.io~~ctive 3tro;.1tium (sr89) in the treatment of patients 
met as tic c~c.rcino:w. to bone nd in osteo ;enic sarcoma was initiated in 
i:Jy Gho.rles Pecher .Jl). Th8 r~tion~'.le, bc.sed on experimenkl ::::.nim:;.l stud­
f or ;:,he use 8f 8rc9 \jO.S: 

1. The easy ;irociuction .nc.; .wa.ila..;ility of &89 as compared ·:i th 
thc.t of ca45. 

2. 
by the uoc~y. 

Strontiw..1 ·iven in Siilall cunounts is handled simiL.rly to calcium 
St::contiUD. in concentr~·.tions of 20 mg/cc given i.v. is nontoxic. 

J. Strontium ;ihen injected intro.venously concentrates rapidly in 
the skeleton. ~ter 24 !:lours the ro.dioacti vi ty per gram Het weizht was ap)ro::­
imo.tely 100 tLues 101.1er in the soft tissues th::n in -::.he bones. 

4 Th . . h t . . . f ' 89 d . . h b t . . • e nic; es concen·Gr~:liion o ~r occurre in 1i e any issues in 
re.;ions of new oons .1.'ori-:Ltion :;uch .s epiphyseal line, or neoplastic osteopl1o"'.Si::.~. 

5. Becu.use of the rapid uptake in the skeleton, particulCJ.rly in osteo­
pla::itic lesions, :.me oeco.use of t:.~1e short path of strontium beta rays in che 
tissues, the r=.C:.i tion ::lace in the ·cone :::nci tJone lesions is hish as compared · .. 'iGh 
th .t of soft tis cues. Pecher realised ~he lL:i ting factor in SrS9 treatment, 
nw::ely, _-,he unc.voidable e.:.':'ect on ~ho iJone mc.rr01J. 

P0cher 1 s e::::perli:~ntu.l findinss uere coni'il"'!:;ed by Trc::o.d1.1ell (Hrs. Anne 
ae G. Low-2eer), •3t al, (2), ijho investi~o.ted uptake of r.o.diostrontiwn by bone 
tm:i01's in sL{ ~x~tiem:.:.: )rior to biopsy or amputation. 

The :;::iat~ents trc:u.ted oy Pecher recoived total doses of one to six 
nillicuries of sr·.:J9. At autopsy these doses ·•ere found to oe sub-therapeutic 
in effect. In teri:1s of roentgen eq_uiv,;lents, it '\·JaS estij_,CJ.ted from the concen­
tr2.tion of raciiostrontiilll c:ietected in -:.'.-le tissues th:..ct 200 r to 600 r is deliverrc~d 
to .,he '-'ony tissue -,hen 1 me 3r89 .is :::.dninister:Jd i.-v. to an ~,dult. In later 

'-'9 studies doses :_cs hi :h .ts 10 :::1c .sru Here o.dE:inistered 11j,. thout ill effects c.:fter 
six :::1onch.:::. One :;iaticnt., a physicL-:.n, .:.'ecei·rnd S me 3r89 in four months. The 
Lone pain diso.'_)pe::u'ed ,:i.JJ:;1ost cor.:pletely. 0e~·lllll .:;;hospho.tase activity :iropped 
from 42 -wo 6 Bodansky uni ts in six :Jon tbs. 

Pecher no-t:.iced irritation of :;he : lC.n. .. nci i tchin;; in sane of the 
ani. :o.ls 11ho recci ved strc;rciun. Low-Deer ~nd Lo1J-Det:r subsec;_uently investig2.tecl 
:.he concentr:).tion of srS9 in che skin, h2ir, nd sweat, using horses :.s e;:;_)eri­
nen-t.al .s.ni..::2.ls. They found hic)1 concentrc.-c.i on in hair 0nd sweo.t. This study 
1ms partly influenced hy che ex]Jerience '..Ji th a strontium preparation called 
.Strontiw.~an (Clbc. or Sherin;), ·;hich ':~1s usel in Europe in the 1920 1 s and 19JO's 
for sldn :iise2.ses. 

At the UC Hospi tc,l, LoH-Be2r .,nd .:>ears (ungublished) studied ei;;ht 
)Utients '· ·icGh 1.JOlle o.trophy in 194J c-:nci 1944, •;i th Sr89 Ji Ven in doses Of 200 to 
500 ::iicrocuries. Severo.l c:iore patient;:; '.1itll disturbance of oone metabolism 
\Jere studieC. by I...:n:-Deer, ;ivin:; sno.11 cest or tro.cer doses. Ho follow-up is 
u.vailc..ble on ~hese )atLmts • 
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In 1941, :J.t ;:.he .:m._:;gestion of R. S. Stone, :J. -~oup of patients 
.. ith l.lone met~.:.stc;.ses from cc.rcinona of -c.he breast, prost<l te, etc., ·.;ere ;iv~m 
strontium lactate 20 r:i~-r/cc in 10 cc doses usu~:lly tuice a ueek for vcryin~ 
len:;ths of tiLe. This ·,Jas based on the inqu 1-,7 ·,1heth·"r tho )Liin .celievins 
ei'fec·c L clue to vhe i·=.di;._tion or -.;he-cilGr lt ~s clue uO .;h0 cheuicu.l st:c~ontiun. 

At Ghe UC Hospiki.l, in ;;he )eriod frora 19/{.l '~O 19L)i-, 0it:{i.t _patients 
received strontium lnct.:,te; five received raciiou.ctive :3t1·ontium (c::i.rrier 
20 ng/cc SrG0 ); 0.nd tbr2e po.tients received 11onradiouctive strontiulil lack.te 
(20 mt;/cc). Table I ;ives detLLils ~oncernin::; these p:::.tients. 
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