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Cesium-134 in Human Autopsy Tissue®*
(Received 21 April 1975; accepiad 22 April 1975)

Since 1959, the Los Alamos Scientific Laboratory
Industrial Hygiene Group has been engaged in a pro-
gram of examining human autopsy tissuc for the
presence of plutonium and correlating any such
activity with body burdens or fractions thereof as
established by urine assay. This study (CaupseLL ef
al., 1978), has produced information on the deposition
of plutonium in man due to fall-out in the global
environment and in those people engaged in pluton-
ium fabrication, research, or development activities.
Io 1972, the Division of Biomedical and Environ-
mental Research became interested and provided
additional funds to expand the program. At this
time, autopsy tissues are being obtained from six
geographic locations in the U.S.

Since 1959, B59 sets of tissues have been exarnined.
In 1971, a program was established to gamma scan
all of the larger tissues as received at the laboratory,
followed by a quantitative gamma count for radio-
activity in the ashed samples. Routine gamma count-
ing was done on a ¢ X 4 in. Nal detector. The wet
tissue was first scanned for a qualitative determination
of the presence of any gamma emitting isotopes. Those
tissues in which positive results are observed, were
recounted following their reduction to a mineral ash
by muffling. The reduced mass and volume improved
the geometry factors and provided a quantitative
measurement. Since 1971, 1%Cs has been identified
in 42 of 621 tissue sets examined. Confirmatory
identification of the 13Cs was made in a few cases
using a Ge(Li) detector. Figure 1 shows a typical
"'Nal gamma count of one tissue. Prominent in the
spectrum are the two photopeaks of 'MCs at 0,605 and
0.796 MeV, and the 4K photopeak at 1.460 MeV.

The range of activity found was 0.07-0.81 pCi/g
of liver tissue and 0.07-0.31 pCi/g of lung tissue, as
shown in Table 1. In some of the cases, 4Cs has
been identified in the wet tissue but the ashed samples
arc oot yet available for quantitative analysis. In
order to establish a minimum detection limit for the
14Cg, an accounting of the contribution of the 4K
continuum in that area had to be made. The back-
ground in the 13Cs channels was observed to be corre-
lated 1o the amount of 49K present in the tissue and

* Work performed under the auspices of the
Environmental Research and Development Adminis-
tration. Contract No. W.-7405-ENG-36.
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Fio. L. Typical gamma count of an ashed tissue
containing WCs and K.

varied from sample io sample. A siraight line rela-
tionship was used to predict the amount of background
in the 'MCs channels given the count in the K
channels. This background was then used as the
parameter (mean) of a Poisson distribution. The
percentile of the given Poisson distribution was then
taken as the minimurn: detection limit (TETIEN, 1975),
At the present time, plans arc underway to obtain
complete medical, occupation and residence histories
on each of these cases to identify the source of this
activity. Of particular interest is the information
needed to determine if all of these cases had received
injections of a radioisotope for medical scanning tech-
niques. [t has been shown (Barmst et al., 1970;
Aronson, 1971; Woonp and Bowen. 1971; Barrate,
1972; Poporax, [972). that Cs is a contaminant
on the columns and in the eluates of some ercial
WM Tc generators. Fourteen of 16 cases whose medical
histories are known, froun three of the locations send-
ing autopsy tissuc, have been identified as having
received ¥ T for scanning purposes. We are await-
ing the results of further inquiries of this nature.
There are numecrous references in the literature to
135 being found in iake waters (Facsom et al., 1972;
NzLsoN et al., 1971 rain [Ciona, 197]), water efBuents
from nuclear processing plants (MarTIN, 1978; Pen-
THREATI ¢! al., 1971), and nuclear power plants
(NeLson etal., 1971 . KrieGeR and FiusHkorN, 1973).
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human tissue due to the contamination of the genera-
tors should be of interest to those radiologists making
dose calculations.
Harorp M. Ipz

Jaues F. MclInrov
Industrial Fiygione Group
Los Alamos Scimtific Laboratory
Los Alamos, NM 87544
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872 NOTES
Tebie L. Cestum-134 in ashed humun aulopsy tissue (quentitatice
mosrurements with Nal detscior)
daver L
Case No. pCi/qram pCi/gran
$-66€ 2.0% <MDA*
=18 0.07 NQL* ™
8-110 0.1i ¢.07
#-124 <MDA <MDA
8-140 Q.27 0.24
9-40 0,14 0.07
9-56 «MOA <MDA
9-58 NGD 0.07
9-60 0.09 DA
9-74 L1 0.07
S-84 <MDA 9.1¢%
9-46 mnﬁ ¢ gﬁ
-08 0.2
:-M <MDA 0.07
$-102 <MDA <MDA
9-112 0,38 <MDA
19-6 NQO <MDA
11-10 <MDA <MDA
11-36 <MOA <MDA
11-42 .11 <MDA
11-54 Q.15 Q.07
11-104 NQD <
12-6 0.32 Q.13
12«12 <MDA <NDA
12«44 <MDA <MDA
12~68 0.21 0.15
12-74 0.16 0.07
12-84 0.47 NQD
13~119 < MDA <MDA
12-132 NOD <MDA
12~134 Q.c0 0.07
1426 .32 NQD
14-104 NQD <MDA
l4-120 NQD <MDA
14-132 0.21 0.07
14=22¢ .08 0.31
14=140 0.1z NOD
18-6 G.43 0.18%
15-4¢C ¢.81 2.09
15-68 MDA NQD
16-14 6.1, 0.10
16-3¢ NOD QD

*Minimum detactable amount
MO quantitetive data ye:

134C5 has also been found in the human population cf
Scandinavia (Lioén and Anpemson, 1972). The
activity of ¥Cs found in the Alaskan Eskimcs
(Hanson e al., 1966), is thought to be due to fall-out
from early Russian weapans tests where stable cesiurn
was used as a tracer and the 3Cs was produced bv
the low yield (n,y) reaction. These tests occurred
during the early 1960s and are not suspected as the
primary source of activity in 1he cases presented here.
since the hulF-life of 134Cs is 2.05 yr.

The widespread usc of ™ T¢ in medical scanning
procedures indicates that the appearance of "Cs in
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