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Cemium-CW kr Hua~n A p t o p ~  Tierme* 

( h i v e d  21 Apd 1975; occrpd22 April 1975) 

SWCE 1959, the Lo3 Aluno, Scienlific Laboratory 
Industrial Hygiene Croup hrr ken engaged in I pro- 
gram of examhkg. human autopay t h e  for the 
pmence of plutomum and correlating any such 
activity with body butdmr or &actions thereof M 
atrblirhcd by urine anay. Thir study (CAMPZISLL cf 
af., 1973), hu produced information on the deposition 
of pIutooium in man due to I.ll-out in the gloal 
environment m d  in h e  peopie q q e d  in pluton- 
ium f8bficdOn, research, or development .cavities. 
In 1972, the Dividon of Biomedical and Environ- 
mental R d  became i n t d  md provided 
uiditianrl fun& to a p r o d  the program. At this 
time, autopsy h u m  are b&g obtained from six 
geographic locatiolu in the US. 

Since 1959,859 rets of thrua have been aunined. 
1n 1971, a pmgram was atabliahcd D gamma a 
d l  of the larger h u e s  PI received at the laboratory, 
followed by a qruntitative gamma count b r  radio- 
activity in the .shed mmplu. Routine gamma count- 
i n g w ~ d o n e o n a 4  x4in.NaIdetenor. Thewct 
tiraue w u  fint d hr a qualitative determirution 
ofthepreKnccofmygmmadttinghtopcr. ' Ihorc 
cirrus in which pairive raults are observed, were 
recounted following theii reduction to a minerid uh 
by muffling. Tbe reduced mass and volume improved 
the geometry factors and provided a quantitative 
measurement. Since 1971, '"CI h u  ken iduitified 
in 42 of 6121 h u e  ICU examined. Confirmatory 
identification of the *yes was made in a few cmcy 
using a Ce(Li) detector. Figure I shows a t y p i d  
Nal gamma count of one h u e .  Prominent in the 
~pcctrua are the two photopeaks of at 0.605 and 
0.796 MeV, and the "I( photopeak at l.%O MeV. 
The range of acavity found WP) 0.07-0.81 pCi/g 

of liver h u e  and 0.07-0.31 pCi/g of lung k c ,  u 
shown in Table 1. In mmc of the cases, lup 
been ideatihed in the wet tisue but the uhed sampla 
arc not yet a d a b l e  for quantitative anidyrl. In 
& to ertablirh n minimum detection limit €or the 
isa, an accounting of the contribution of the 4% 

concinu~m in that &d to be =de. The blck- 
ground in the UY dranneli wm observed to be corrc- 
lated to the amount of 'OK present in the h u e  and 
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Fto. 1. Typical gamma count of an ashed tiurn 
contairiirlp and 40K. 

vuied from runple IO wnple. A ctraight line rela- 
tionship wy ured to predict the amount of background 
in the 'UCO ctunnc~s given the count in the 4% 
channels. Thia background wu ttien wed as the 
parameter (mean) of P P o h n  distribution. The 
percentile of the givcn Poisson diatribution was then 
tJen ag the minimum dctection limit (TIETJFN, 1975). 

At the praait time, plans are underway to obtain 
complete medical, occupation and rcridence historia 
on each of t h a e  cases to idcndfy rile MU% of thh 
activity. Of particula: interest UL the information 
needed IO determine if all of thae cam had received 
injections of a radioisotope for tutdical scanning tcch- 
niqua. I t  bas beer, sliown (hrnsr cl d., 1970; 
ARONSON, 1971 ; WOOD and Bowm. 1971 ; BARRAU, 
1972; PODOLA& 1972) that luCC ic a conumhant 
on b e  columns and 111 tlic eluate ofromecgplmcrciol 
@*mTcgeneraton. Frlurtecn of 16usu whDItmedicd 
hirtoria are known, iroiii thm of the locations xnd- 
ing autopsy tirruc, l a v e  bcen identified as ha* 
received *MTc for scanning purposes. We arc await- 
krg the results of further inquiriar of this nature. 
There are niimcrous references in the literature to 

Wh being found in iake waters (FOLSOM rf d., 1972; 
NUSON rtof., 1971 rain :CIGNA, 197l),watcref8uentc 
from nuclear processing planu (MARTIN, 1973; PLN- 
T n m T i i  et ol., 1971). and nuclmr powcr plants 
(NELSON ctoI. ,  197 I . KWEGER and F~WIIKORN, 1973). 
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lSQ has also been found in the human population ( I 
~csndinavia (L.IDkN and .kDEP(ION, 1972). The 
activity of '"Ck found in the Alaskan Lkimrks 
(HAMON t t  af., I%), is thought to be due to fall-out 
from early Russian wcapons tuu where stable cesiuni 
was used as a tracer and the r*Cs was produced bv 
the low yield (n, y )  reaction. Thae tats o c m d  
during the early 1960s and are not suspected a the  
primary .source of activity in I he cases presented Iierv 
since the half-life of lac& is 2.05 yr. 

The widespread usc of osmTc in medical scanninu 
procedures indicates that the appearance of i n  
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