JGH-100

‘:UNIVERSITY OF CALIFORNIA# r\ai‘ \
o kg \ ,i/yAprws,mm.ARCHwEs
v - 326 U.S. ATOM

IC ENERGY

Mook il ; g 8

Dr. Charles L. Dunham e

Chief, Medical Branch . YEL:)

Division of Biology and Medicine Collection 74/*/“

United States Atomic Energy Commission S rie

Washington 25, D.C. Box b_i_;)é;;)
Folder -

Dear Chuck:

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

" incidentally are quite unaware of the classified nature of this material to
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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 Radiology

with the exception of the two of us.

You will note that there has been a review of the overall situation
together with rather fairly detailed accounts obtained from eight patients.
The 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 yas given which certainly confuses the issue.
However, Brunn, Erickson and Reid received quite substantial amounts of
strontiumS9, Consideration must be given that this radioisotope was
cyclotron produced, has a half-life of 53 days and decays by emitting beta-
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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.
trapolating from my own experience to the present I estimate 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
those patients treated at Donner Laboratory. I gather that a number of these
received both P32 and Sr9? which would confuse the picture. As soon as I get
any additional data referring to strontium in humans I will let you know

as soon as possible.

Our own experimental program is progressing very nicely using both
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rats and monkeys. The technical details are being well worked out and we
should have some data for you within the next month or six weeks. If you
should find someone who would be in your opinion both competent and the

type of person who wonld fit in with our small organization, another pair

of hands would be most welcome.

Sincergly yours,
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Joseph {G. Hamilton, M.D.
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oerience ith Strontium Isotopes @2

The use of radiouctive strontium (Sr®9) in the treatment of patients
with metastic corcincne to bone nd in osteoszenic sarcoma was initiated in
1940 by Charles Pecher 1). The rziionale, based on experimentzl znimsl stud-
ies, for che use of 5rc9 vass

1., The easy oproduction .nd¢ availacility of sré9 as compared ith
theit of Cabd.,

O

2, Strontimm civen in smell amounts is handled similsrly to calcium
Ly the bocy. Strontium in concentrotions of 20 mg/cc given i.v. is nontoxic.

3. Strontium when injected intravenously concentrates rapicly in
the skeleton., after 24 hours the radioactivity per gram wet welght was aporoi-
imately 100 times lower in the soft tissues than in the bones,

- e .8 o . .
4o The hizhest concentrution of Sr 9 occurred in the bony tissues in
resione of new ovone rformition such .s epiphyseal line, or neoplastic osteoplasiz,

5. Becuuse of the rgpld uptake in the skeleton, particularly in osteo~
plastic lesions, ond because of the short path of strontium beta rays in che
gues, the rodi tion dose In the vone znd bone lesions is hizh as compared ith
=t of soft tissues. Pecher realized the li:ziting factor in sr89 treatment,
ely, -he unavoldable e.Tect on che bone marrov.

Pecher's siperimsntel findings were confirmed by Treadwell (Mrs. Anne
de t. Low=Zeer), ot al, (2), who investizated uptake of radiostrontium by bone
tumors in six pelbientc osrior to biopsy or amputation.

The patjients treated by Pecher reccived total doses of one to six
millicuries of Sro’., At autopsy thesc doscs ere found o be sub=therapeutic
in effect. In terms of roentgen equivalent° it was estinated from the concen-—
tration of radiostrontium detected in uh ssues thaot 200 r to 600 r is delivered
to .he vony tissue —hen 1 me Srggﬂis :dminlsuered i.ve. to an =zdult. In later
studises doses as hih us 10 nc 5r°7 were a7m;niobbred without 111l effects alter
six monsha. One pationts, a physicion, received & me Sr®7 in four months. The
bone pain disanpeared almost completely. oSeium shosphatase activity dropped
from 42 %o 5 Bodansky uaits in 2ix months.

Pecher noticed irritation of the skin .nd itchinz in some of the
ani.:als who recelved strenvium.  Low-Seer wnd Low-3eer subsequently investigated
the concentrution of 5r®7 in the ckin, hair, -nd sweat, using horses zs experi-
nental cniczls, They found high concentrad on in hair and sweat. This study
vas partly influenced by che experience with a strontium preparation called
Strontiuran (Ciba or Shering), -hich —as usel in Burope in the 1920's and 1930!'s
for sidn iisezses,

At the UC Hospital, Low=Besr .nd Sears (unpublished) studied eight
pavients vith vone atrophy in 1943 and 1944, with Sr 9 Jiven in doses of 200
500 microcuries. Several nore patients with disturbance of bone metabolisn
vere studiec oy Low-Deesr, ;iving small test or tracer doses. llo follou-up is
avallable on these »naticnts,
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In 1941, at she susgestion of R. S, Stone, a jroup of patisnts
--ith vone metnstuses from carcinoma of the breast, prostate, ete., were siven
strontiun lactate 20 mr/cc in 10 cc doses usuully twice a week for veryin:
lensths of time. This was based on the inguiry whether the pain relieving
effect 1. due to vhe radiction or vheitncr 1t Ls due wo the chemicul strontiw.

At the UC Hospital, in the veriod from 1941 wo 1944, =2igat patients
ntiwm lact‘te; five received radioactive strontium (c rrier

); cnd three paticnts received nonradiouctive strontium lactute
Table I .ives detuils concerninz these putients.

received str
20 ng/cc Sre
(20 mg/cc).
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