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A,\uONNE 3/' NATIONAL LABORATORY 

Telephone: 312-972-7678 

February 27, 1986 

Dr. Robert G. Thomas 

tiTN 
Mail Stop G236 
U.S. Department of Energy 
Washington, D. C. 20545 

Eli-72 

Id L 
Dear Or. Jhonias: 

- 
With respect to your telephone inquiry relating to plutonium studies in 

the Envi roniiiental Health Section (previously Center for Human Radiobiology), I 
refer you back to the factsheet furnished Dr. Thiessen in 1984 (copy 
enclosed). 

I had follow-up completed on cases Cal-111 and lip-6. Case Cal-111 died 
in 1984 of causes not reasonably relatable to plutonium. Case HP-6 is living 
as of several days ago. 
a review of the case file, suggest that the functioning of this subject is 
such that direct contact is contraindicated. I hope this is of some 
assistance to you. 

both the interviewer who contacted the household, and 

Best personal wishes. 

Si ncerely yours, 

James H. Stebbings, Sc. D. 
Epideinioloyy Group Leader 

JHS: 11 f 

Enclosures 

cc w/enc.: H. Drucker, BIM 
E. Huberman, BIM 
D. T. Goldinan, DOE-CH 
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NATIONAL 
LAB0 RAT0 RY INTRA-LABORATORY MEMO 

November 27, 1985 

TO : E. Huberman 

FROM : R. A. Schlenker 
>@A 

SUBJECT: Freedom of Information Act Request 

We have been unable to locate the memo from Rowland to Schultz dated December 

21, 1972 which you requested about,5:15 p.m. yesterday following the receipt 
of a letter from D. T. Goldman to A. Schriesheim concerning this matter. As 

today is the last business day before the deadline, December 2, further search 
is not possible without missing the deadline. Locating this memo is 
complicated by the fact that Rowland retired about two years ago and Schultz 
is dead. 

Other intra-laboratory memos on the 18 plutonium research subjects referred to 

in the Goldman letter, mention them by name and give personal information 
about them. The release of such documents would be a violation of the 
patients' privacy and the right-to-privacy is protected by law. 
constitute a violation of normal ethical practice in the handling of patient 
medical records. 

It would also 

The subjects referred to have been studied by several organizations since the 

mid 1940s. Non-personal information can be found in the scientific 
literature. A good review and guide to the literature up to the time of its 
publication can be found in Patricia W. Durbin, "Plutonium in Man: A New Look 
at the Old Data," pp.469-530, Radiobiology of Plutonium, Edited by Betsy J. 

Stover and Webster S.S. Jee, Published by the J. W. Press, Department of 
Anatomy, University of Utah, Salt Lake City, 1972. 

lw 
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September 11, 1973 Please reply to: 

Southwest Field Stotion 

M.I.T. Rodioodivity Center 

5619 E. Monterora Street 

Phoenix, Arizona 85018 

Tel. 602-949-5600 

ACT MATERIAL REMOVED 
3~~0 TO: Jan Lieben, N-D- 

F R 0 M: Mary Margaret Shanahan 

S'E3 JZCT : ~ 40-005 

/ *- 

We have checked with the undertaker ( . and 

Service, Inc.) re but with little or no success. The 

same applies to the 
time in the past and they are not sure whether they still have 
any record on 

Cemetery - they had a fire some 

. They agreed to look and let us know. 

Today I called telephone information in Ohio and obtained 
the following information: 

of In Dayton, Ohio was employed by the - 

. ): 

, - 

-~ 

In Cincinnati, Ohio (she and her father were born there): 

Til is actually lives in Fort Thomas, just across the 

river from Cincinnati. 

__ 

We will also cneck with the Dayton Board of Education and 

let yqu know what we learn. 

S 

xc: M.H.Chalfen 

A .F . Stehney 
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Rec'd May 31, 1973 

TO: CHR Records Room 

FROM: J. Lieben, M.D. 

SUBJECT: Sisters 

May 28, 1973: 

-_ 
Drove to ,'Chatham, Kew Jersey. Met 
and obtained his and his sister's signature for exhumation of the 
sisters. 

Drove to - - 

House locked up - left request and forms in mailbox to be mailed to me. 
, Chatham, to obtain signature of .. 

Called - and in Orange, New Jersey - nobody home. 

Phone calls - May 23, 1973: 

Called - re exhumation of . "My son wants to 
talk to you, go and visit him.'' 

- 

Re - - called , Cemetery Superintendent (2 calls), 
Oak Ridge-Cemetery, Westchester, 312/ -_ . "On the cremation permit 

there is a sister listed - # ____ L, LaGrange, 
but we have no ashes. In accordance with instructions, they were scattered 
in 1945. I' 

7 

cc: A. M. Brues 
M. S. Littman 
M. M. Shanahan 
A. F. Stehney 
J. E. Farnham 
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LA BO RAT0 RY 

Received - May 23, 1973 

TO: CHR Records Room 

FROM: Jan Lieben, M.D. 

SUBJECT: Phone calls and contacts 

5-14-73 (1) Re: - . Called Chicago information to locate 
or cr on- Ave., according to my 

1971 records, no number listed. 

Called in Moberly, Mo., to ask for above 
number, does not know, will ask my sister, call me back tomorrow. 

Called 

Blue Island, Illinois. 

, 

no did not get my sister, you better call her yourself. 
, Moberly . Maybe the lived in 

5-15-73 (3) 

Called information at Blue Island, no listed. 

Made 3 calls to - in Loganport, Indiana, nobody home. 

.. __- Three more calls for 

Called , see above. Shelast heard from the- 
four years ago and then their address was Ave., Chicago 
60648 (the address we had before) but no phone available. 

S19-73 (1) Drove to to look for .A opened the 
door andinformed me that he knew all about Dr. '.,hn. 
at home, is only there on Wednesday, stays with her daughter in 
Mt. phone In Osceola the phone is 
He did not think she would sign since it would disturb the rest of the 

family. 

Re: 
phone book, wife says she doubts that he is related, is out playing golf. 

Went to Oak Ridge Cemetery, spoke to office girl. Superintendent 
John Westerberg said I have to go through my archives, call me during 
the week, 312/626-4200. 

Went to Hallowell Funeral home 1706 Jackson Blvd., no we don't have 
records this far back, our place changed hands 10 years ago. 

is not 

He said he was a friend of the family. 

- Called home of the only Wm. listed in the 

A. M. Brues, M.D. M. S. Littman, M.D. 
M. M. Shanahan A. F. Stehney 
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Argonne National Laboratory Massachusetts Institute OF Technology New Jersey Fidd Station Southwest Field Station 

TO: M. M. Shanahan MIT Radioactivity Center 

FROM: A. F. Stehney REX Division 

SUBJECT: Exhumation of CHR cases with prefix number 40. 

Enclosed are folders containing -&pies of all CHR information on ten 
radioactivity patients in the "40" series. These are all the cases in 

this series for which we now have death certificates. 

Please take the necessary steps to locate relatives and obtain permissions 
to exhume any or all of these ten persons. It should be noted that we want 

to examine the remains in order to determine the microscopic distribution 

of residual radioactivity from past medical treatment. 

,: 

Date A. F. Stehney, Deputy Director 
Center for Human Radiobiology 

Today, I received from A. F. Stehney copies of folders for the following 
ten CHR cases: 

40-001 40-005 40-008 40-011 40-015 

40-004 40-007 40-010 40-013 40-017 

Date 

. dk 

cc: R. D. Evans 
R. E. Rowland 
CHR Records Room 

8000531 
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ARCONNE NATIONAL LABORATORY 
9700 Somk CASs AVEKUE, ARcpw~, lliwis 60439 

July 23, 1984 

Dr. Jacob Thiessen 
Mailstop E-201, Human Hsalth Studies 
Office of Health and Environmental Research 

Office of the Environment 
U.S. Department of Energy 
Washington, I). C. 20545 

SUBJECT: Congressional Investigation into Health and Safety Policies of the 

Department of Energy (DOE) 

Dear Dr. Thiessen: 

In response to Dr. C. W. Fdington's memorandum of June 27, 1984, on the 
above subject, I have enclosed a factsheet on "Plutonium Studies at the Center 
for Human Radiobiology (CHR)." 

Dr. Edington. 
The factsheet is in the format requested by 

Please let me know if you need more' information ur documentation. 

Sincerely yours, 

.. 

AFS:pat 

Enclosures 

cc: H. Drucker 
H. J. Rauch 
P. Failla 

P. F. Gustafson 
E. Huberman 
J. Rundo 

Environmental ResArch Division 

,/ 
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Pro j ec t Name : Date Started: 2 January iW3 

Plutonium Studies at the Center for Date Terminated: Ongoing 

Human Radiobiology (CHR) 

Principal Investigators: R. E. Rowland, A. F. Stehney 

Objectives of Test: 

1. To determine the excretion rate of plutonium 27 years after injection. 
2. To determine the retention and body distribution of plutonium. 

Short Description; 

In 1945-1947, 18 hospital patients of limited life expectancy were 
injected with plutonium in order to obtain information about the retention and 
organ distribution of plutonium. 
relationship between the body content and the rate of excretion in order to 
provide data for estimating the body content of plutonium from measurements of 

plutonium in excreta (Pfyassay). 
Report LA-1151 (195Oj.’” 

An important objective was to determine the 

The results of this study were described in 

The data in LA-1 151 were reviewed in a manuscript prepared by P. W 
( 2J Durbin for publication in the 1972 volume, Radiobiology of Plutonium. 

Tissue and bone samples had been obtained at autopsy from six of the cases at 
times ranging from 5 days to 456 days after injection, and the longest 
collection time for excreta was about 5 years. In addition to preparing the 
manuscript,’ Durbin traced the later history of the cases and discovered that 
four were still living in 1972. 

The Center’s direct knowledge of the plutonium injection cases dates from 
December 13, 1972, when Dr. Durbin brought her records to CHii for possible 

further follow-up. 
study subjects who were still alive and to exhume deceased subjects in order 
to determine the amounts and body distribution of plutonium. During 1973, CHR 

obtained metabolism samples from three living patients, obtained permission to 
exhume from next of kin of three deceased patients, and disinterred and 

transferred to CHR the remains of one of these deceased. The metabolism 
samples (blood and excreta) were taken at Strong Memorial Hospital (SMH), 

Rochester, New York. 

The Center then undertook to determine excretion rates in 

In 1974, the U.S. Atomic Energy Commission (AEC) reviewed the origins and 
subsequent follow-up of the plutonium studies. On December 31, 1974, the AEC 

authorized CHR to proceed with the program of study of the living patients who 

were injected with plutonium during 1945-1947 and of the bodies of deceased 
individuals from that group for whom legal consent for examination is 
obtained. 

Follow-uo Data: 

Table 1 summarizes CHR follow-up activities and last known status (July 

5, 1984) for each of the plutonium injection cases. 

CHR per onnel have published 10 reports on results obtained by study of 
these cases. 93-12) Copies of these reports are attached. 
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Table 1. 

status (July 5, 1984). 

Old Case CHR Case 

Number Number 

Plutonium injection cases: Summary of CHR activities and last known 

CHR Activities s ta tus 

Cal-I ' 40-001 10/16/75: Exhumed cremains Died 1/9/66 

Cal-I1 40-002 No contacts; said to have Died 1/6/47 

Cal-I11 40-003 6/11/73: Examined at CHR Living 10/19/83 

Aug 78: Re turned 

died in Australia 

6/ 2 3 - 26/7 7 : 
at SMH 

Me tab0 li sm s tudy 

Chi-1 40-004 6/10/75: Exhumed 
Apr 78: Returned 

Chi-2 40-005 

Chi-3 40-006 

HP-1 40-007 

HP- 2 . 40-008 

HP- 3 40-009 

HP-4 

HP-5 

HP- 6 

40-01 0 

40-01 1 

40-01 2 

HP-7 40-01 3 

HP- 8 40-01 4 

HP-9 40-01 5 

HP-10 ' 40-01 6 

HP-11 40-01 7 

HP-12 40-01 8 

No contacts; cremation ashes 

scattered 

No contacts; case unidentified 

1973: Next of kin refused 

permission to exhume 

1973: Next of kin refused 

permission to exhume 

1/28-2/18/73: Metabolism study 

and radidactivi ty measurement 

at SMH 

at SMH 
1/23-24/79: Metabolism study 

9/24/73: Exhumed 

Jul 75: Returned 

1973: Next of Ifin refused 

permission to exhume 

2/14/73: Metabolism study 

at SMH 

6/21-7/1/73: Metabolism study 

1973 and 1977: Next of kin 

at SMH 

refused permission to exhume 

No contacts 

5/18/78: Exhumed 

Jul 81: Returned 

No contacts 

No contacts 

NO contacts 

Died 10/3/45 

Died 1/13/46 

Lost to Study, 

1946 

Died 1/12/60 

Died 4/4/48 

Died after 6/5/81 

Died 4/29/47 

Died. 4/29/46 

Living 12/30/74' 

Died 10/27/46 

Died 11/22/75 

Died 7/2/47 

Died 6/2/57 

Died 2/26/46 

Died 4/13/53 
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Department of Energy 
Argonne Area Office 

9800South Cass Avenue 
Argonne, Illinois 60439 

NOV 2 1 1985 

Dr. Alan Schriesheim, Director 
Argonne National Laboratory 
9700 S. Cass Avenue 
Argonne, Illinois 60439 

Dear Dr.. Schriesheim: 

SUBJECT: FREEDOM OF INFORMATION ACT (FOIA) REQUEST DATED OCTOBER 30, 1985, 
DOCKET NO. 11048504D 

The enclosed FOIA request is for a copy of a memo from R. E. Rowland to 
H. A. Schultz dated December 21, 1972, which discusses records of 18 plutonium 
research subjects. 
documentation and any subsequent memos regarding the subject. 

Due to statutory time limitations for responding to FOIA requests, we must 
have your response no later than December 2, 1985. 

The requestor is also asking €or any supporting 

.L * 

Sincerely, 

avid T. Goldman 
Area Manager 

Enclosure : 
As Stated 

cc: A. Zilberstein, ANL, w/enclosure 
R. E. Rowland, Princeton, KY, w/enclosure cGL -3b:- 7v 

wait 
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Oct. 30, 1985 

.I -- 
Mr. Ronald Turner 

U.S. Department of Energy 
Freedom of Information and Privacy Act Branch 
1000 Independence Ave. S.W. 
Washington, D.C. 20585 

MA-232. 1 

To the FOI Officer: 

Act, 5 U.S.C.'552. 
This request is made under the federal Freedom of Information 

Please send me copies of Memorandum, dated 12-21-72, from 
Dr. R.E. Rowland to H.A. Schultz, senior staff assistant, Records and 
Data Processing, Center for Human Radiobiology, Argonne National 
Lab. Memo discusses instructions from Rowland to Schultz on records of 

18 plutonium research subjects. Records were transferred to Schultz for 
his disposition. Please include any supporting documentation and any 
subsequent memos regarding this subject. 

As you know, the FOX Act provides that if portions of a document 
are exempt from release, the remainder must be segregated and disclosed. 
Therefore, I will expect you to send me all nonexempt portions of the 
records which I have requested, and ask that you justify any deletions by 
reference to specific exemptions of the FOI Act. I reserve the right to 
appeal your decision to withhold any materials. 

I promise to pay reasonable search and duplication fees in 
connection with this request. However, if you estimate that the total 
fees will exeed $50, please notify me so that I may authorize expenditure 
of a greater amount. 

, 

I am prepared to pay reasonable search and duplication fees in 
connection with this request. However, the FOI Act provides for waiver 
or reduction of fees if disclosure could be considered as "primarily 
benefiting the general public." I am a journalist employed by The Knoxville 
Journal and intend to use the information I am requesting as the basis 
for a planned article. Therefore, I ask that you waive all search and 
duplication fees. If you deny this request, however, and the fees will 
exceed $50, please notify me of the charges before you fill my request 
so that I may decide whether to pay the fees or appeal your denial of my 
request for a waiver. 

As I am making this request as a journalist and this information 
is of timely value, I will appreciate your calling me 
than by mail, if you have any questions. Thanks and I 
to your reply within 10 business days, as required by 

by telephone, rather 
will look forward 
law. 

(615) 522-4141, Ext. 423 



.. US. DEPARTMENT OF ENERGY 
m 

memorandum 

TO mmhar%, el-/ op-dik~ Wce 

p.hln Berflk /?us5 

The attached Freedom of Information (FOI) request is being sent to you for 
action as the records requested appear to be principally within the purview 
of your organization. If our determimtim is incorrect, please inform me 
inmediately to whan you are forwarding this request. 

If other divisions, offices or field organizations also have records relevant 
to this request, you as the appropriate FOX Office are responsible for request- 
ing their participation and for coordinating the response. It is important that 
an apyrapriate response be forwarded to the requester within 10 working days as 
failure to act can be deerred a denial. 

On the reverse side of this mmrandlllll, a ”Reminder of Procedures for Handling 
FOI Requests” shld assist your staff. 

reached on l3S 252-5955. - 
If you have any questions, I can be 

Attachment 

/John €4. Carter 
Chief of FOI and Primcy Acts 

Activl tles Branch 
Division of Reference and 

I nfomt ion bnagerwnt 

800054 I 



I 

.. 
.' - 



0 

\ 

80005U3 



.. .-. A. . 

I AVAILABLE ,I 

.- 

a 

Pt 

8000544 

.. 
. .- 

. . . . . . - I 

/- -_ I-_^-_. -- --- - 
..--- , . -, .- - . ,1- 

. ... ^J . .. I ',. . 
kb,<..-... ... .. .. 

.... . 
. -.-. 

.. , . , 

..... * .._ . 
F, .:; -. , .' 

.. , . 
.I. .. 

. . . .. . ,,. .. 
. .. . ., 

.I , 

. ._ . _. - 
.. .- . . 



,. '7.-,:.-t. i._ ; .: . _. . ., 
.. , --. _-.. ..... .. ....... 

.. ., .. * ..... .--. 

.. , 4 .i .., . c . c . , .* .. . ,? b :* * .>. * . ..... 

. ., , ; . ~ - 'I I. 2.0 ., :. .. .................... .. 

.. ......,* nI..r'..r..c..r ."*......I.. . 

.. .. ..... - ..... .:** . (. .... i .. * .. ! .... " ,, I 2 *: ... I . 

8000545 * 
... :, ... :;I-. -. 

.. ..... ... ... .. 
* ,. 

t 



. 8.. 

I 

J 



PRIVACY ACT MATERIAL REMOVED 

8000541 

.. . .. .' 
.. 

.. .. . 

'* . 
.. 

PRIVACY ACT MATERIAL REMOVED 



.. 
.: 

-. 

--. 

. -.- 
u R-?? . 

,. 

,. 

8000548 

I 



_-- 

I 

i 

f' ,. 
.% 

i *3 

., 
e. 

8000549 



. /--- 

I 

8000550 



I 

1 

i 

I 

f 

IOQOOO 

c5 

c .- 
E 
\ 
n 

0 
r 

Y 

w 

v) 
c 
z 
g 1000 

s 

0 800 
600 

400 
4 

t-. 

200 

IO0 
80 

* 60 

40 

20 

e 

I00 

25 

0 
2.5 E 

a 
w 

0 
X 
W 

z 
W 
0 
a 

.25 2 

.025 

.020 
-01 5 

.OlO 

,005 

IO 

DAYS AFTER INJECTION 

8OOU55 I 

.- .. .- 



-6- 

'I 

1% 3 
c.7 
5*3 

. 7,3 -' 

8000552 



lqooo ! I 
1 I I I I 

2.5 I 

‘T 40 

w 
a 

025 

2o 
, 19 

.0025 
0 

.25 

2 

.01 g 
a 

-005 a 
w 

120 140 
c 40 60 80 100 
* .J ’. 

DAYS AFTER 1NJECflON 

8000553 



I 

,. 

8 

I, 

-. . 

. .. 
', . 

', 

.' /.- ' 

.. 

8000554 



't 
L' 

I .. 
.1 

e 
.* . n 

0 

E I 
. -. 
'.. 



24 3 13 23 2 12 22 2 12 

. April May . Juno July 

Figure IIX 

Total white blood cell., polymorphonuclear cell, and lymph cell counts per Cubic 
millimeter, in Case I. 
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Figure VI1 

Hematocrit, hemoglobin, red blood cell and reticulocyte findings in Case XI. 
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piotfibut ion of n& tonim An tho Bo& It my be u68flll. to aorqum tho relative 
concentrationo of plutonium in tho vorioua organs in tho two cases. It is -cog- 
nized that such conpnrioons cs,nnot be pu6hQd too far boUluf30 of the lJopy uncontmlfmd 

' variables. 
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The fecal rat0 of emtion of plutoniuu fixd in the body 
Is lover than the urinary rat0 by o factor of agpxizutefg 
three. mmt evidence we limo would mmtf3 th€lt the rate 
of fecal exaretion does not exceed 0,003 pement per day of. 
the amunt la the body. 
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Follo#lng the dlscovery of plutonium, tho d etennination 

of its half life as 24,300 years, 'and the fact that the 

material is alpha active, It bocame obvious that elcborato 

precautiond were nooeseary if tho worker wcs to be protocted 

from hamo I;JEPCrl8nCO in the radium tnduatry had indicated 

clearly that very small amounts of the radium element de- 

posited in tho body were capable of producing serious 

illness or death, As a result of theso considarations, the 

oonditions under which:plutonim is handled in the labor- 

atory how been ringed about with, elaborate protective 

regulations and devices. 

not oSSentla&to know as precisely as possible the amount 

of plutonium in the Individual worker. Animal oxperimen- 

In addition, however, it acemed hipwg doairable, if 

# 

tRtlon indicnted that the plutonium l content of the urine 

routine determination(3) primarily becauae of the greeter 

00ne i&bondllng urine samples. 'As will bo discussed 

below, it: appeara that in humans the amount or plutonium 

excreted-per day is Sreater in the wino than in tho i'ecos. 

Initinlly, a tontative maximum peldssible body con- 

tynt of plutonium was oatablished on an arbitrary baais. 

From purely physical considereti 
it that plUtoniumr ,I 

(3 ,. i: 

I 
l 

a. 
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weight for reiF&t, should be approximately onebfiftleth 

as toxic as radium. Since tho toleranco amount of radium 

is generally acoepted as 0.1 microgram in the body, the 

plutonium tolerance value was initially sot at 6.0 mlcro~rams 

in the body. I 

In order that one mlflht eetimake the plutonium cor;tent 

of the body throw3 eMlys3.s of the urine, it WQO nocosbarg . 

first to mstRblish tho oxcrotlon rate. Prellmitmry oxpori- 

ments with rabbits Indicated that after the first two 

or throo weeks of plutonium Intake, approximately 0.01% of 

that retained in the body is excreted in a 24-hour urine 

specimen. Many oxcrotion exporimcnts with other animals 
I 

and man have shown that this is nearly the correct value 
' 

for tho sub-acuto oxarotion rate. Hecent work discilssed 

elsewhere indicates that this fiRure may bo gromtcr than 

tho true oxcretion rate or plutonium which has been in the 

body for a year OF more. 

O.Ol$ may have to be reduced in the future. 

rr 

It is po:.sible ihat the f1p.W of 

I. ?/ - 

If 5 microp,rams la to be-the body threshold, and O.Ol$ 

excrntion ia assumod, then analytical procedures capable of 

deteatlnq 28 alpha counts per minute (plutonlunr) in 8 

24-hour wink epctclmon, or 2 counts per mlnute In a 100 ml 

opuutninn should be urlcqile to, 

duoorlbbd lator, wua dosllSnud apeaifically to ansay 100 ml 

~woimons. , Any spccLmut1 showing loss than 2 alpha counts 

Pop minute woe not conoldoren significant. 

b.n sldsorption pkocodure, 

. 

This procedure 



! 
;I 

served its purpose well, : However, when it became apparont 
. ,.. 

< >: 

-. . 
r-. , 

:. .! 

.. 
toxicity was too high, 'it. wis ovidont the method was not 'I L, 

L , -.". 

I. 

& 

1. . 

.. 

that tho factor of f$fty betwoen radium and plutonium 

suf'ficiently aehsitivo. Comparative toxicity studios with 

thesobvo elements showed that SI L'actor of ten would be 

much safer and therefore the plutonium toloranco threshold 
.- . i 

vas lowered to one microgram. 
I.. , 

If the tolerance threshold 'Is 1,O mlcrofyan, the anu- 

lytical proceduro should detect at least 0.2 micrograms In 

the body, therefore 0.2 x IOo4 microgram in a 24-hour urine 

spcchen would be s1e;niilcant. 

imen 

sample, the method must then be sufficient to detect 0.7 x 

10-5 micrGgram or 0.4 alphe counts per minute of plutonium. 

Smaller smplcs present an even more difficult problem. 

Since tlie averafle urinc spec- 

used in Chicago is approximately 1/3 of a 24-hour 

*. 

I 

The problm of detecting auch small quantities of 

plutonium was mainly one to be solved by the development of 

have produced 
*/- I 1 

oounters with backgrounds of less than 0,l count per dnute. 

i 

\I.*ith such counters 0.2 counts'pcr' minute can Lo detected 
. 

with fair accuracy. Counting times am long, of OoUr8o0 

It should be pointed ous Lhat contamination Is one of 

k 
I 
f 

1 

the mocitest aovt,oeB of' error In ;the determination of low 



... 
,. 

It is the purpose of this chapter to present a detailed 

dcscr€ption of the methods used in the detection,of plu- 

tonium in humans and to briefly discuss the results. In 

*. 

I 

i' 
I 

I 

I 

I 

I 
I clouiay, sweations are given Lor tho establishment and * SI 
II 
81 

element 

I\ 

in individuals mrkinr: with or in arees contaminated by the 

1 
i' 
1' 

1 

2, htimation of Plutonium in the Bod2 

2.1 t.!ethods of Urine Amlyais: A survey of the malyticnl 

methods for plutonium used by the chamintry division ro- 

vealed that with certain' modif'icotions some of those mirat 

be used to assay urine, 

cipitation from a small volume of' acidified 

adequate for many purposes. Vhere'thc olume is Large and 

A direct lsntharium fluoride pre- 

ine is 

the concentrat'lon of plutonium is cxceedingly /" small, such . 

r 
a method is not applicable ha too large Q quantity of 

lanthanum 18 required. 

urine may cause difficulty, 

In'a dditi-on, certain s alts in the 

In the development U ol' analytical methods applicable to 

urine analysis t.he time clement aa well as manpower require- 

ments to assay a Riven number of samples WQCO considerode It 

was f olt that an adfjorpt3.on procndurd would offer tho Great- 8 

* est possibility of' routinely assaging daily the largest .. 

number of spocimons with a mlnlmn'of porsonnolo Ao aaa 
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It was previously mentioacd that plutonium is eliminated 

from the body in the urine at a fairly oonstant rate-the 

rate being approximately O,Ol% per day, This figure was pro- 

posed on the basis of some very preliminary ex6retion etudier 

L(-. ,- 

on rabbita (1 1 Subsequent experiments on doe, rata, and 

dogs showed that the excretion rate may vary by a feotor of 

five In the different spocies(lll It was felt neoeeearj to 

eotablioh inaependantly the exeretion rate.. of hulnano. 

'Ilhe fecal plutonium excretion, however, varied a8 much 86 

a thousand fold from species to speclea. 

cult to assign any rate for human feaal plutonium exaretion. 

4.1. Results of Human Excretion Studies3 

Urinary excrstion of ~lutoni\m, 

Thls made it diffi- 

Three -experiments were 

begun within a few weeks (one at Chicago) in which plutonium 

was injeated into a human and the plutolsiu excretion followed 

daily, During the first 15 days of the experiments there was 

less than loqb dl;rfference between the d aily urinary plutdua- 

excrotlon of the individual studied-by Dr, 8, Langham and 

sasoclates at h6 Al~oa and the Mividual studied b7 

Dr. J, J. bihkron, E, R. Russell and assooiatee at Chbago. 

The individual atudied by Dr. J, C). Ha'milton at Berkeley 

mowed a elightly Power erorstioa but noti by a faotor of 2. 

Following the initial period where a rapid doorease in tho 

oxaretion rate in obaervad, thero waa .a slight dlrergenoe 

in the reaulta obtained Prom the three aubjeota. 

\ 

The individual 

8OO058 I 
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otudied at Loa Alamoa showed an average daily excretion of 

slightly less than Oo02$, the one at Chioago slightly above 

O.Ul23 and the inciividual at perkeley slightly leas than 

0,006;&, These values perSi8ted over a 100-day period. Slnue 

these experiments were completed, two additional studies have 

been made at Chicago, 

individuals after the flrat two weeks haa romained between 

0,010 and O.OlS$ per day, Tho other individual war not 

available for further study after the 16th day. 

In view of the fact that the majority of the urinary 

plutonium excretion studies on humin8 have indiuated that 

a sub-aoute excretion rate of O.Ol$ per day is very nearly 

The excretion rate of one of these 

correct, this value appears to be at this time a reasonable 

onp to use in determininfi the concontration of plutonium in 

the body of workers. 

plutonium excrotlon of dogs(l3) parallels that of man, 

It may be pointed out that the urinary 

Fecal excretion of ulutonlum, In addition to following 

the urinary excretion of plutoniumd' the above in$lividuala, - 

the plut 

det ennin 

basis of a excretion studios, that the plutonium fecal 

ontent of the c.ally fecal specimens was also 

hsa beon predicted by several workers on the 

excretion rate would be Ereator than the urinary excretion 

rate, It therefore appeared that stool determinations would 

bo easier to interpret, All of the human studies that have 

been made hare failed to confirm this theeis, PlutoniurP in 
/ 
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a 24-hour feoal apecimen is from 2 to 4 times lees than that 

in a corresponding 24-hour urine apecimen, 

The average daily feoal plutonium excretion for the 

four cases atddied la 0,003$ ranging from O,OOl$ to 00006% of 

that contained in the body. From the diffioultiea encountered 

in detectiq 2 x 10.5 micrograms of plutonium, it would appear 

that surveys of personnel through fecal analyair woald be 

dl fficul t o 

4-2 Diatrihution of Plutonium 4.n the Body: The development 

and undoratanding of any aatlsfncslorg means of plutonium 

therapy is depesrdent upon a knowledge of the dlntribution of 

the' element in the organism. 

ium findlng its way In the body ia retained thore for many 

years it is vitally important that we week some mean3 of 

increasing the exoretion rate. 

Since nearly 90$ of the pluton- 

'ho first step in deVl8lng 

means of therapy ia to learn in what organs the plutonium la 

concentrated, 

There have been man7 exp~rlrnents -involving; anlmala In 

which pluton$wmu#rb injeotsd and at some later date it6 
..* 

dLatribution inad, The majority of these tests have 

shown that thb ffver, ~pleon, bone marrow, and lymph nodes are 

the principle sites of dapoaitlon, Tho samo general diatribu- 

tlon ha8 been found for the one fairly.normal human which waa 

studied, The dlstributlon data la given in Table I, In 

addition, tho diatrjbution of plutonlum in a' female containing 

8000583 
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approximately 90 mlcro~ramsms determinod (808 Table 11.) 

This individual had many sbnormtdly functlonlng organa and 

therefa.+pe the diatributlon may not be representative, It is 

interestinfl to note that even under those oonditions the mar- 

row and bono are amonc the principle sites of depoaition, 

Distrlbutioa of Plutonium in a 6E=year, White Mde 

(155 days after Injection of 6,5 ug of plutonium as the citrate) 

Ti8SUO Grams of *c t s/gram *Rel~ti~e 
tissue of tissue Affinity for 
analysod Plut onlm 

Mnrrow (rib) 0.8292 70.9 10m13 

kit ernin 

-3erlosteum 

Spleon 

Tumor (lung) 

Canc or Tissue 

Rlb (cortex) 

L.Xodes (aorta) 

Lung 

Testicle 

Kidneg 

H 63 l?.P .5, 

Di aphrcp 

(glandular) 

3.3a 

0 1215 

32 0 12 

2.03 

2.87 

1 . 0125 
0.63 

15.39 

4 342s 

2:'" 35 

4,9435 

35 . 73 

20.6 

20.0 

1101 

704 

702 

7.0 

607 

2 .'6 

2.3 

1m7 

1.2 

1.0 

2,94 

2,86 

1.59 

1006 

1,03 

1.00 

0.96 

0.37 

0.33 

0.24 

Om17 

0,14 

Abdominal Fat 17 . 05 002 0.03 

3il.e 8 cc 1 . 

* = cta/gram found * ots/gram assuming equal dlstrlbutZon 
throughout. the body. 
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Table XI 

Distribution of Plutonium in a 54-jear, White Female 

(16 daTa after injection of 94.91 Q of plutonium o'itrate) 

m- lPt)YUt, czens of +cts/r,rrrm *Relntlvo 
ticauo of tiasua Affinlty for 
Anid*V..i od nut on1 um 

Marrow (rib 0,2065 

iii'o (cui..tbx) 0.430 

Callus and bone 0.1933 

Callus (bone free) 0,262 

Kidney 

Thyroid 

Contents 

LiVt3i- 

Pancreas 

Periosteum (rib) 

Lung 

Fat 

Sploen 

Tumor (liver) 

Heart 

Ovary (1.) 

(lower bowel) 

L. Node 

Intestin 

Intestin 

Blood (henrt clot) 

6aOO 

2e64 

10 . 05 
8.70 

6.045 

0,461 

14 . 40 
5.850 

10 . 850 

1.97 

-le40 

1.975 .- 

1,53 

3e40 

6.87 

15 . 32 
1. 835. 

1399 

1239 

828 

534 

360 

226 

183 

162 

148 

123 

107 

96 

94 

71 

70 

63 

40 

46 

43 

40 

22 

13.49 

7.00 

5.02 

3.17 

Zell3 

1.37 

1.11 

1.00 

0.30 

0.75 

0.65 

0.58 

0.57 

0.43 

0.42 

0,38 

0.29 

0.8'1 

0.21; 

0 e ;!4 

0.13 

-.I.-- 

% = cts/gram round * cts/gram ansumins equal dietribution 
tWoU&oUt the bodre 
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Bone Marrow 

Radius (Frag. head) 

Liver 

Rib (Cortex) 

Patella 

Vertebra 

Sternum 

Rib (Whole) 

Periosteum (Rib) 

Spleen 

Kidney 

Thyroid 

Adrenal 

Lune 
Pancreas 

Gonads 

Lymph Node 

Teeth (Av. of I) 

Hem 

Large Intestine 

Small Intestine 

Muscle and Skin 

Blood 

Balance 

TOW 

INTRAVENOUS INJECTION OF,,PLU@UUM SALTS 
.t-r 

/ .-\ 

.02 10 

u 

.o 19a 

-- 
_- 
-- 
-- 

.oo 19 

.OO 14 

.0054 

.0034 

-- 
.OO 16 

.0022 

.0009 

000 1 

_- 
.GO 1 I 

.ooo 1 

.ooo 1 

.ooo 1 
, u 1 

8 -- 

-- 
-- - 

A9. %k 
.0187 
- 

_- 
.O 136 

.0127 .. 
-- 

.MI3 

.007 1 

.0052 

.0037 

.002 1 

.OO 15 

.OO 14 

.OO 13 

.oo 1 I 

.0009 

.0007 

.oOOl 

-- 
.0003 

.ooo2 

.0002 

.om 1 

-- 
.OOO I( 

-- 

I 

-- -- I 

1.5 200 

1.0 300 

1.0 30 

1.0 14 

0.8 950 

0.0 65 

0.5 -_ 
0.5 700 

-- _- 
0.2 350 

0.1 f2.300 

0.1 . -- 
0.1 38,500 

-- 5,400 

9.600 

-- 70,000 

-- I 
)The various subjects 'received the following doses of plutoniunl: H@-5-i 5 fqap-9 2 6.3 9g; 

ZIP-11 = 6.5 H; Chi. 1 = 85 H; Chi. 11 = 94.9 M; Hp-12 = 4.7 M: Cal. I = 103 5) 5 >;' 

(2fTissuer arere obtained at the following tlmes &r injection: Hhf%ig:*Hp9 458 days; 

(3'Cplrulnted by dividing %/g of tissue by ?+$/E of body weight if a unit do- -e of PU was equally 

(4)Herrnnnn Ltsco, Memorandum to AEC, July 21, 1947, Project Standard Man. 

("Assumptbon made that vertebra, sternum and whole rib represent avera, ne bone of skeletal sybtem. 

(6)Bone marrow not included m total recovery because tone samples were not freed of ma- .row be- 

(""~aiance assumed to have same PU content as muscle. 

(8)Vdue for blood taken at 30 day pout, Fig. 3. 

Hpll 5 days; Chi. I 155 days; Chl. U 16 days; Hp-12 5 days; Cal. I 4 days. 

distr. in a 70 Kg. man. 

fore analysis. 

-- - 
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APPENDIX. 5 

Reconstruction of whole rib from divided samples. 

were consulted and computational and typographic errors corrected. 

Original data 

'70 dose 
in 

sample 

0.001 6 

0.00056 

0.0133 

0.01 55 

0.0090 

Sample 
weight 

( g) 

Pu conc 

Sample (%A3 1 Case No. 

Chi-l Sternum 0 -0047 

Rib, cortex 0.0016 

Periosteum 0.0046 

Marrow IL spiculesa 0.0160 

Whole rib (calculated) 0.0079 

Rib, cortex 0.0210 

4.38 

1.0125 

0.1215 

0.8292 

I .963 

Chi-2 Q 0.43 

0.2065 

0.6365 

Marrow ' 0.0196 

Whole rib (calculated) 0.020 

0.0040 

0.0013 

0.065 

0.00216 

0.0269 

0.019 

0.113 

Rib, cortex 0.0072 

Periosteum 0.0048 

Trabeculae 0.0319 

9.0 

0.445 

0.84 

b 

- 
140 

CaL-1 - 

Marrow O.Oi90 

Whole rib (calculated) 0.0081 

a 
Origin of marrow sample noted as rill in ?au.ssell, _\;,ckson (Ref.47). 

bWhoha rib sample weighed before cLvlsion x1i9 f.2~: separate samples. 
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- ., 
, - .. L %utine Urine 

..- A. Urine Specimens Received , 
; ...... ,d 

:* 

':? 
I. 

, Chicago .e 0 0 0 b 0 069 
. Other.. ........... .38 

1 -- Of -the Chicago specimens analysed, 7.38 showed a body. 
. content of plutonium greater than 0.1 ug, 32% showed negative 

counts (maximum being lsss than 0.1 count per m1nute)and the 
remainder showed leas than 0.1 ug retained in the body.,, ~~- 

order to avoid outside contaminatiochas not met the specif%- 
cations. However, control wines have been run quite 

count per minute per 1000 ml sample. 

. 

1 

-. The laboratory which was designed to be dust-free in 

.. frequently and none have snownacounta in excess of 0.1 

Special Urines: 
plutonium on December 27, 1945. The composit€on of the 

, injected solution and the volume injected is given in Table I. 
The urinary plutonium excretion for the male subject is given 
in Table I1 and 

Two humans were injeoted with 94.91 ug of 

, 

,I , 
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.- sh!cP CC3ED 
Car= ‘nonatosis from axillars breast tissue Diagnosis 

~ttph~ h- Georeek Post-mortemby Dr. E. P. Eenditt 

Date and Hour of DeathJA3-ztb at PX Date and Hour of Post-mortem 1-13-46 at 3: 30 PX 

A NATO M I C A L D I A G N 0 SI S : 

Adenocarcinorna (xixed mucinous and 
scirrhous (- mdlimalcq.). types , arising in ectopic left dllzry breast 
tissue, metastatic to liver, mesentery of the small intes- 
tine, lunbar vertebrae’, ribs, sk-dl and pelvis. Adeno- 
fibrona of left breast. 
&ion, Lymphoblastoma. Healiilg pathclogic fractures of 
ribs 3, 4, and 5 on the right. 
Phonary eqhysema and edema. 
anterior left 4th intercostzl space. Double ureter, right 
kidney. 
‘&rombosis of the pelv5c veins. -11 fibrona, right 
ovary. 

Saae in right breast with degener- 

Left obliterztive pleuritis. 
Calcification in the 

Marked aortic and corcnary atherosclerosis. 

L 

afio appears 10 years older thm the ststed age. 
rei& 65 pounds. 
Is a large quantity of grzyicg red hair. There are no o~~vious scars on the scElp. 
%e eyes are centered and the pupils dilated and slignt2.y irregular. 
;re clear. The nose is not obstructed. The teeth are in good rqair. The buccal 
xmsa is pale with no obvious lesicns. 
*ith a dark dry brown coating. 
<.ussly palpable in the neck. 
:he right anterior axillary fold Et, the levels of the 3rd, 4th and 5th fibs there 

a slight palpable depression in the bony thorax, with some irregularity of $he 
5ks. The breasts are of moderr;te size and show no irregularity in outlir,e. In 

Ca. in diameter and above this a larger area of slight fimess and induration. 

APPEARANCE: The body is that of an emaci&ted 55 year old White female 
She is 61 inchas in length and 

The body is pale with Uttle dependefit cyanosis. On the head 

The sclerae 

’he oral mucosa and torgue ne covered 
The trachea is in the midlioe and no masses are 

Beneath the margin of The chest is synmetric-il. 

left upper outer quadrant of the left breast is a palpable n9duJ-e approximately 

.‘ZSt beneath the anteno? afillary fold in the le%-zxiUa is a large fim mass 
‘?~I’Oxkately the size of a siall lemon End over this is an incision along the 
-cterior axillary fold rneasuricg a-,promtely 5 as, iu length. The incision 
‘:Pears recent. 
:--Jpable. 

‘‘a?hoid and without scars. 
-&ere is no pitting ederna. 

In the right axilla severEl almond to Kalr-ut sized nodes are 
In the right groin just Ititera1 ta the tubercle of the pubis is a 

The abdomn is smooth rounded m8s appro-xhatalgr tie size of a wa3.nut. 
The upper and loxer extreclities are s:,maetrical. 

-.- 
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Ti The 
am: The peritoneal surfaces are snooth and gusteni 

bd e~mps~d throyghout. Its peritoneal surfac; is normal. e liver 
-ends a few cas. belox the costal mare in its medial portion only. 
othar abdoninal viscera appear norud.. 
thickness and the musculature is tb but of a good color. Carefd sections 
through the left breast revealVorrly a nodule 1 cn. in diameter with a smooth 
Wte capule and a cenkral casmus slightly yeU&h center, 
above ami approximately 2 cms. lateral to.the niuple. 
of this breast &owe ody fatty tissue and nothing to accod for the externally 
palpable induration. 
nodule abut 8 mms. in diaeter wUch is well encapulzted and consists principzl- 
ly of Aorls of white fibyous tissue with a little central softer&[= of a caseous 
nature.. This lies several cas. above the nipple. In the left axilla is a hard 
cone-shaped mass with Lts base in the axillary skin and its apex attached to the 
second fib in its latera portion. 
lpph nodes, several of Ehich are large, ?de, slightly tan and rather soft. 
Several others are infiltrated nith fin white nodules. A few szd.1 vessels 
appear throzlSosed. Apprsimately in the center of the nass is a &?all white 
scirrhous area measurix abut 3 ms. in its brosclest portion, 2 cms. long in 
its central portion and fraying out at both ends in white fibrous strands. 

PLZW CAVITBS: 
110 excess fluid. 
thick fibrous tissue, 
the left is a plaque measuring 1 - 2 cms, in cross section, the e-uterior ?ortior,= 
of which apear slightLs: calcified; the center is coqosed of pale yellodsh 
cheesJr material. 

The 
%e abdominal fat pad measures 2 cms. in 

This is 2 cms. 
'h mper outer quadrant 

The right breast is entirely nom& except for a mall 

On section the CESS is conposed of matted 

The right pleural cavity has a mooth glistening surface and 
The left pleura cavity is coqletely oSliterated by rather 

In the anterior portion of the 4th intercostal space in 

PSEICA.?.?IAL CAVITY: 
are smoth aad glisteniag. 

This contahs a fm ccs. of yellwsris:? fluid. 
It is not othercise rezzrkable. 

Its surfaces 

TifYROID AND TRKWS: 
Ths thyroid is of nod size, not nodaar. 

The thyzus is not visible in the anterior mediastinal fat. 

HEMIT, AORTA -4M) vESSaS: 
surface is nod. 'he muscuhture has a nod coior. The left ventricle 
measures 12-13 mms. in thidhess, t5e-r5ght 3 ms. in thickness. The valve 
cusps all appear nomal. '&e tricusgid nieasures 10.5 cms., pul??onam 7 ci. 
mitral 8.5 cas. , aad aortic 6.5 cms. in circumference. 
has normal configurzition. 
!he aorta has a no& configuration. 
cztion nhich is most ePtrmo in tke i.de-riar abdo.Tiid ?ortion. 

!he eqtied heart weighs 250 pm.. Its pericardi.23. 

The corma-y circiiktion 
It shovss a rather marked degree of atherosclerosis. 

It shows rmrked sclerosis with calclfi- 



! 

. 
. 

f ~m: 
. @sh pink external surface mottled with black. 
, 

The right lung weighs 240 gms., the left 250 gns.. The right has a amooth 
It is crepitant throughout. 

section it shows a sirPilar color and no exceas fluid can be expressed from 
t;he -cut surface. 
dash exterior. 
dar to the left lung. 

'Ihe pleural surface of the left lung is thick and has a shaggy 
The lung is crepitant throughout. On section it is entirely 

pWIBRONCHIAL LWH NODES: 
*e centers are grayish with a thick peripheral black rim and not otherwise re- 
&able. 

These are small, grayish black and soft. On section 

lJV?3Ei AM) GALL RLADDDER: 
mootfi, glistening and reddish brown, studded with round rather sharply demarcated 
dte fim nodule: with umbilicated centers. 
1 - 4 cms. in dicseter. On section the surface is a sWar reddish brown with 
essentially nom11 loblrlar markings and this awe studdizg with numerous round 
white nodules with slightly softened centers in many instznces. In the medial 
ad apical portion of the left lobe is one verglarge hard wfiite nodule measuring 
3 x 4 as. in cro:,~ section. 
ualled. 
mucosa is not r mrkable. 

The Uver weighs UO gas.. She capsular surface is 

These nodules vaq in size fro3 

The gall bladder is relatively snail and t'in- 
Bile cab. be eqressed wit21 ease through the papilla of Vater. Its 

S: 
a reddish purple Cith moderately prominent follicles and is not atherwise remarkable. 

Ihe splern weighs 85 gms.. It has a smooth caps;lle. On section it is 

?AKREJ.S: 
slight fatty infiltration.. 

Thie is small, weighing 60 gns,. It has a noma1 color and shows a very 

fllSPRO-INTESTIN:L TRACT: 
lqsed. 
firm nodules asasuring from 34 ms. to 1 CEL in dimeter. 
of the ilem, hediately adjacent to the mesenteric border of the bowel, is a 
Large mass maswing 2 x 2 x 1 as. in size and composed of similar firm white 
:mor tissue. 
'3e a2pendix is small and not abnormal. 

The Stanach is nonnal.. The mall bowel is thin and col- 
Along +,he mesenteric border of the sinall bowel are scattered sm.ll white 

In the up?er portim 

me large bowel down to and including the rectun is quite normal. 
I 

ni)NEZS: 
s'mfaces -e smooth. 
'='aging of the cut surface. 
:ale slightly yello-tvish color. 
Yortions ivfiich appear nomal. 

The right kidney weighs 80 gms., the left ll0 ps.. "heir capsular 
The caps*Jles strip with ease. On section there is a slight 

The cortices are of norrnal thickness and an extremely 
They are sharply,demarcated from the medullary 
The left kidney Kas a double pelvis. 

. .- 
-.:II?ARp TMCT: The right ureter is of normal size, contains a little thin yellowish 
;site material and empties normally into the bladder. "he left ureter is double 
assing, as mentioned abve, frGu two pelves in the left kidney. 
2mceed independently to within 0.5 cm. of the bladder where they join and there 

slightly ciilated single ureter enters the bladder nonally. 

The two ureters 

The bladder is 



.. 

small, containing a few ccs. of tun yello-dsh white material. 
surface of the bladder is not remarkable except for a little reddening in 
-the region of the trigone. 

The mucosal 

GEIGRATIVE ORGANS: The introitus $3 visgiaal, the cem3.x nlilliparous. The 
uterus is nod, as are the Fallopian tubes, 
fibrosed. 
upper pole is a nodule measuring about 8 ms. in diameter, which is firm and 
white on cross section. . 

The left ovary is small and 
%e right ovary is sd and pale and white. Attached to its 

LpMplI HODB IN GlQERAL: 
inferior portion of the aorta and the lymph nades extending along the XUac 
vessels down to tfie inguinal ligaments are mzrkedly enlarged. 'lhey measure 
fraza 1 cm. to 4 am. in diuneter. 
several cms. in lagti?. 
together where &ley are contiguous and a very pale tan. 
and on section shox a peripheral pale ri;p with a slightly brown= central. 
area. 
right -a are moderately enlarged measuring I.5 x 1 cz. in moss section 
and resernble the nodes just described in the pelvis. 

The ratm?eritoneal lpph nodes surrounding the 

Tilose flow the aorta are elongated to 
They have a smooth olxtline, sho~ a little matting 

aey are soft 

The lpph nodes of the 1eftaldLla have been described. Those ixthe 

BRAIN, LU3IPIL;ES AND SPIHAL CORD: Not examined. 

1 

WSCULAR SYSTlZi: The muscles are $fin, sonewhat pale and poorljT develo2ed. I 

t 
SKmN: The right 3, 4 and 5th ribs a& their anbero-lateral portians slionj 
de?resserl fractures wi# sme evidence of healing.. The 12th thoracic verte- i 
brd body is com?letely replaced by a yellow cheesy material and the vertebra 1 
is collapsed to one-third its no& thickness. The 1st and 2nd lumbar verte: 
brae are infiltrated by rather firin w.hite tissue which shows a little centrd. 1 
yellowish degeneration. 

CLINICAT, HISTQRY: 
on December 3, 1945. The cornplaints were pain in the ribs, sternun and sscm-' 
iliac regions and enlarged tender lpn nodes (especislly the left axillary) of 
five months' duration. She had been extrenely ill at Zq with tuberculosis of , 
the spine and lungs. %e made a conplete recoveryin 4 years and since that i 
time had been well excepti-?g recurrent attacks of pan-sinusitis. In August, 1 
1945, she experienced pzins in the right sacm-iliac region and chest, zccoe ' 

peed by generalized lymphadeno?zthy. In October she cme to Chicago a-$ 

consulted a hematologist . The diagnosis PZS: Infectious mmonucleosis."ke I 

pains persisted and have been associated xith 12 pounds weight loss, eveaing 
fever, anorexia and IMrst. Physical pamination revesled enlarged cerv5ca1, 
ad.llary and *anal nodes; pain, tenderness and defomity of the dorsal 

vim; pain and tenderness-of the thoracic cage; slight e,ilargenent of the , 
left breast with a soft fluctuant mass in the aiiterior axillary line; and j 

apical systolic murnur. was negative. Urinalysis was sp. gr, 1010 
With 3-4 07i3C/hpf in catheterized specimen. Tne blood count revealed: i 

I 
i 

I 

The lsft ilium is not remarkable. 

This 56 year old white fenale school teacher entered ALEE4 
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4.6, WBC 9,100, Efb. 14.6, noutrophfls 82% and lymphocytes 1%. mood chemistry 
sbwed NPN 60, mine phosphatase 17.2, total proteins 7.32, albdn 4.62, 
u&din 2,7O and urea clearance 13. X-ray reported minimal hilar and adjacent 
paonary parenchymal calcified tuberculosis; old fused, calcified tuberculosis 
@fL 1-2 and T 12; multiple areas of decreased density in ribs, thoracic and lum- 
bar spine, both ilia, and skd-1.; nonnal gall bladder, atrophic .right kidney With 
faint visualization on both sidcs. A diagnosis of multiple myeloma or carcinoma 
dth multiple metastases to bone .was made. 

us and skull estabXshed a diagnosis of carcinona of aberrant breast tissue with 
&astiasis. Hmever, she began to vomit 

She becaile progres- 
siyelp worse and dicd Januaxy 1, 19f.+6. 

%e tubercdin3est was negative. 
A biopsy of the left &nary 1 : 

BanceJones protein was found in the w5ne. 

The pathnt was starbed onAedication. 
could take nothi2g by rcouth after the time of the biopsy. 

*~STOPATHOLOGY 
Left axilla:- All fibrous connective tissue is infiltrated with tumor cells having 
large hyperchromatic nuclei and cytoplasm wither .scants or filleduvith 1arg-e 
vacuoles. 
si@& rings with r *+finite mucin in the cytoplasm. The tmor has largely replaced 
the lpph nodes pr" '.sh are present. 
da moderate amt4.5ts of stroma. (The architecture of the lymph nocles is described 
jelm). 
Gtoses are preser.' 
_I :2bs: The mrroii .s alnost entirely replaced br t,iaor. 
r,ng of its cort;-.c plus definite new bone fornation. 
?inbar vertebral is sidlar. 
?one marr6-K: 
is active with a :Larked relative increase in the Ambers of eosinophilic myelocytes 
sd mature fonnz. 
_II 'Then: Tnere 1% moderate passive hyperemia and a marked hemosiderosis. The lymph 
:'o'Ucles apApe3:* active and not abnormal. 
.it$ many eoci:iorhiles and a moderate nmber of mature palporphs. 
:m4 norles: (Feribronchial, axXLary, periaortic, pelvic). All are aixilar in 
..%ir basic ar-rritecture. 
-;-ident, nor my sinusoidal structure, 
:::xhoblasts. 

.!*rer: 

-qe droplet fat. 
-3 haosiderin in many Hupffer cells. 

In $036 ;,:reas, particularly one small lymph node the ce'ils are 

! ' In these the growth is in multicellular cords 

No defircltr- single focus of origin is -evident in khese sections. A few 

The bone &oas sone thia- 
Bone from the Pelvis and 4th 

What remains AU. ;?laces examined are largely replaced by the tmor. 

Erythroblastic activity is not pro-aincnt. 

Q 
Red pulp shows a marked myeloid metaplasia 

The fibrous trabec-dae remain. There are no fcllicles 
The node is unifolmly filled with small 

These have invaded tnrough the capile in many places and lie in 
I adjacent fatty connective tissue. 

,Both sections shox several snaU metastases of rather cellular tuinor. 
liver cells contain some fine &?let and scattered focal accuuJations of 

Hepatic cells all contain yellow perinuclear pignent. There 
, 

+?.ereas: Moderate fatty infiltration is present . 
Not remarkable. 

--23id: Normal. 

z: 
a: Atro2hy and arterial sclerosis. 

Atrophy wit5 no evident ova. At the uqper pole is a small hyalinized fibroma. 

, ---In-..- 
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Breast: Atrophic. snull intracanalicular adenofibroma Kith marked hyalini- 
=is present in right breast, 5stic struc- Section fnrm left breast. 

;Q 

degeneration and repair. 

Aorta: 
Coronary Lrtsries: Moderate atherosclerosis with calcification. 

. 7 Heart: Mcderate diffuse fibrosis of the left myocardim, 
Mzrked atherosclerosis with beginning calcification. 

.+ 
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Af-q$&$) 
Proposed by 

PROPOSAL FOR EXHUMATION 

REASONS FOR POST-MORTEM STUDIES 

Unknown body burden a Priority group - Known intake - Medical * 

- C a 1 ibr at ion c ompar is on - Ra- 2 28 /Ra- 226 Distribution - Other 

D;7, /73 

t3 9 
Pa EXPLANATION 

-__ CHI- 11 40--005 

REVIEW AND AUTHORIZATION 
Number of known I Estimated number I Court action anticipated 

Place of death 

Ct+flc&o 

Autopsy? Remains 

,yes &NO ,Normal LCremains 

,&Good -Fair - Poor 1 w-i.4 Date 

Comments : V 

’ Company, Hospital, M.D., etc. 

EXPOSURE: (18) 6 l~L(N6-j Iios& W/CA&a 

PRIVACY ACT I\nATFRIPIm 
U 

Cannot 
RECOMMENDATION: - Yes e No - 

Type 
Pu 45 

Comments : 

Assignment df resFonsFbilfty for permits 
-L AF5-A MMS .?/ 2d7 7 

INTAKE: 

RESIDUAL: 

-5 

Radionuclide, Amount (if known) Dates ~gc- avws- 
z3q Pul(cv)c.&& ti,’;&&&. From To 
Nuc 1 ide Amt . Date Lab Nuclide Amt. Date Lab 

I APPROVAL? - Yes - No -Defer 

relatives I of consents needed 

C erne t e r y . Address 

Funeral Home 

I 

~e5rcUweRI M. 
Address I- <. 

- 

- Yes No 

Cooperative? , 

-Yes - No 2 Never used 

,Yes ,No Never used 

i 
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