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ABSTRACT

A test dose of 2r95 was given to a female patient which had
a m3testotic reticulo endnthelial tumor et the distal portion of the
95

left femur. A comparison of the deposition of 2rY° showed rrezter upteke

24 hours after administrztion than eny of the normal tissues invaccigoted.

COMPLR.LTIVE DEPOSITION OF 2r9% IN A RETICULO EXDOTHDLI/L TUMOR
TO HORMAL TISSUZS IN A HUMAN I'J,TIENT

By B. V, Lew-Beer, .D., K. G. Scott, Ph.D., Josech G. Hamilton, M.D.,
and R. S. Stone, M.T. 1lerch 15, 1948

For eventual publication.
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University of California
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COMPARATIVE DEFOSITION OF 2r®® IN /. RETICULO ENDOTHELIAL TUMOR

TO NORM.LL TISSUES IN A HUMLN PLTIENT

by
Be V, Low-Besr, M.D., K. G. Scott, Ph.D.
Joseph G, lsmilton, M.D., R. S§. Stone, M.D.

Recent studies have demonstrated that radioactive Zr2° is
deposited in the reticulo endothelial system of the rat (l). This
radioactive isotope of zirconium is availebls in large guantities owing
to the fuct th.t it is produced hy the fission of uranium in the pile.

In decaying to cb95 it emits beta particles which have a moximum energy

of 0.4 Nev rays. Owing to these decay charscteristics the major mortion
of the ionizing radiation is expended close to the crea of Zr95 deposition,
The pemme reys whieh ure emitted allow precise investigation of desp
regions of derositicn in the body by externcl measurement using such g
device as o Geiger Muller counter,

On Jenuary 5, 1948, a 55 year old femeale patient with &
reticulc endothelial tumor, which arose appsrently in the spleen wnd later
metastasized to the liver and the distal epiphysis of the left femur,
wos given & test dose of 2r95. This was administerad as an isotonic
saline solution intravenously 24 hours prior to the mid-thigh cmputetion
of the laft leg.

The amount of 2r%5 given was 1.76 millicuries. Owing to the
fact thet the liver is the major site of deposition, the size of the test
dose was limited to a safe radiztion level for that orgon, assuming 100%
retention of Zr%5, This emount of rodioactivity would give the liver less

then 100 r over o period of two weeks. Its subsequent excretion by the
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liver and the relatively short hulf-life of 65 days precluded zny risk

to the patient with respect to rudiation dumage. Semples of the tumor

as well as normal tissues were obtuined from the limbd for radiccctive

cssoy. The distribution of Zr95 in these tissues is given in Table 1

as percent of the cdministered trocer dose per gram of tissue.

TABLE I

Percent of Tracer Dose Per Grem et “cipht=

Tumer 0005
Femur .0003
Tibia 0002
Murrow from femur (yellow) 00006
Marrow from tibia (yellow) 00001
Muscle (gastronemius) .00001
Feat .00001
Blood .0003
Skin .00003

in cxaminoticn of Tuble I demonstrates the relatively grester

upteaice of tumor compared to the normal tissues of the body which were

avuilerble for nszay.

Since the probuble volume of all of the metustatic

tumor growths could not be determinsd, it was impossible in this case to

datermine what pereent of the totel cotivity was taken up by tumor or if

the concentration of

* The sensitivity of
had en error of less

2r 9% in tumnr wos denendont upon its anctomiccl lecation.

the meusuring instrument wis such that the determination
then + - &7,
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Externel surface measurements of the body two hours after z2r9%
injection showed only two aresas of 7r958 deposition., These were the liver
which had about 90% of the totel measurable nmctivity and the tumor which
was later removed, 10%. The spleen had already besn removed in a previous
operation.

These data agree with those obtained in the rat in that 2ro°
when injected intravenously in isctonic saline is primarily deposited in
liver, spleen, and to & lesser extent, skeleton,

Radioautographs were obtained of the tumor and surrounding eresas
and are shown in Figs. I and II. Thegs demonstratcd the selective uptake
of 2r95 s compared to the surrounding tissues. A photegrach of the
section through the limb which weas used to make the radicautograohs is

shown in Fig. II1I. Fig. IV is 2 photonicrograph cf the tumor itself.

Reference:
UCRL-41, Cuarterly Report October 1947 to Jenuary 1948, University of

California, Radiatior. Leboratory, Medical and Hzelth Divisions.
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This work was done in the Divisions of HMedicine and Radiclogy,
Universzity of Californie, San Frencisce, end Crocker Radiation Ledoratery,
Division of Medicel Physics, University of Calirernia, Berkeley, under

contract W-7405-eng-48AI with the U. S. Atomic Energy Commission.
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FIGURE I

RADIOAUTOGRAPH 140 HOUR EXPDSURE
OF TUMOR SECTION SHOWN IN FIG. III.
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FIGURE II

RADIOAUTOGRAPH 216 HOUR EXPOSURE OF
TUMOR SECTION SHOWN IN FIGURE III.
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" FIGURE IV

P1HOTOMICROGRAPH OF TUMOR TISSUE
SHOWR GROSSLY IN FIGURE III




