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I n t r o d u c t i o n  and Summary 

On September 4 ,  1973,  two female  p a t i e n t s  i n a d v e r t e n t l y  r e c e i v e d  284 
m i c r o c u r i e s  o f  i o d i n e - 1 3 1  f o r  t h y r o i d  u p t a k e  and scan s t u d i e s  a t  t h e  
Med ica l  D i v i s i o n ,  Oak R idge A s s o c i a t e d  U n i v e r s i t i e s .  T h i s  dose of 
i o d i n e - 1 3 1  i s  a p p r o x i m a t e l y  t e n  t imes t h e  c u r r e n t l y  used dose (30 
mi c r o c u r i  es ) f o r  t h y r o i  d s t u d i e s  a t  ORAU. The m i  sadmi n i  s t r a t i o n  was 
d i s c o v e r e d  on September 5 ,  and t h e  p a t i e n t s  and t h e i r  p r i v a t e  p h y s i c i a n s  
were i n f o r m e d  o f  t h e  o c c u r r e n c e  on September 6 .  
a d v i s e d  t h e  p a t i e n t s  t h a t  t h e  r a d i a t i o n  r e c e i v e d  f r o m  t h i s  dose does 
n o t  pose any r i s k  o f  demonst rab le  i n j u r y  o r  i l l n e s s .  The rn isadrn in is t ra -  
t i o n  r e s u l t e d  f r o m  an a r i t h m e t i c  e r r o r  made by  a t e c h n i c i a n  i n  c a l c u -  
l a t i n g  t h e  volumes o f  t h e  l i q u i d  doses,  The p a t i e n t s  were  r e f e r r e d  
t o  t h e  M e d i c a l  D i v i s i o n ,  O R A U ,  by  t h e  Oak R idge H o s p i t a l  o f  t h e  M e t h o d i s t  
Church ( O R H M C ) ,  w i t h  w h i c h  t h e  OWU has c o o p e r a t i v e  ar rangements t o  
p r o v i d e  n u c l e a r  medi c a l  s e r v i c e s  . 

F o l l o w i n g  a p r e l i m i n a r y  i n v e s t i g a t i o n  o f  t h e  f a c t s  , t h e  A s s i s t a n t  
Manager f o r  O p e r a t i o n s ,  Oak Ridge O p e r a t i o n s  O f f i c e ,  a p p o i n t e d  a 
commit tee t o  c o n d u c t  a f o r m a l  i n v e s t i g a t i o n  o f  t h e  i n c i d e n t .  A copy 
o f  t h e  a p p o i n t m e n t  l e t t e r  i s  g i v e n  i n  Appendix  1 o f  t h i s  r e p o r t .  

T h i s  s e c t i o n  o f  t h e  i n v e s t i g a t i o n  r e p o r t  c o n t a i n s  t h e  b i o g r a p h i c a l  , 
m e d i c a l  and d o s i m e t r y  d a t a  f o r  t h e  p a t i e n t s ,  and c o n t a i n s  t h e  c o n c l u s i o n s  
and recommendations o f  t h e  commit tee,  F o r  c h r o n o l o g y  o f  e v e n t s  and 
f i n d i n g s  o f  f a c t ,  t h e  r e a d e r  i s  r e f e r r e d  t o  P a r t  I o f  t h i s  r e p o r t .  

The ORAU p h y s i c i a n  

B i o q r a p h i c a l  Data  

P a t i e n t  One: Name: 
Aqe : 
Sex: Female 
O c c u p a t i o n :  Housewi fe  
P r i v a t e  P h y s i c i a n :  D a v i d  W .  Seay, M . D .  

P a t i e n t  Two: Name: 
Age : 
Sex: Female 
O c c u p a t i o n :  Housewife 
P r i v a t e  P h y s i c i a n :  R i c h a r d  A. Dew, M . D .  
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Medical Aspects 

Two female patients were referred t o  MD-ORAU by the ORHMC f o r  routine 
thyroid uptake a n d  scan studies t o  a i d  i n  the c l inical  evaluation of 
the i r  enlarged t h y r o i d  glands. Both patients inadvertently received 
larger doses of iodine-131 t h a n  were prescribed. 

The opinion of  the MD-ORAU physician i s  quoted as follows: "The 
radiation received by the patients from these doses poses no  r isk of 
i n j u r y  or remote i l l n e s s . "  The patients were s o  informed. 

Patient One was given a dose of  Lugols solution following the 48-hour 
uptake count t o  suppress subsequent uptake o f  iodine-131 by the thyroid. 
Similar prophylactic treatment f o r  Patient Two was not given because 
of her very low uptake of iodine-131 by the thyroid, i . e . ,  two percent. 
Prophylactic treatment a t  4 hours past administration of the iodine-131 
would have reduced the uptake o f  radioiodine by approximately 50% in 
normal uptake prof i les .  This benefit  might have applied i n  the case 
o f  Patient One b u t  no t  for Patient Two. 

The MD-ORAU physician stated t h a t  he would n o t  have prescribed any 
prophylactic treatment f o r  the patients prior t o  completion of the 
uptake and scan s tudies ,  t o  minimize the radiation exposure t o  the 
thyroids, even i f  the misadministration had been discovered a t  the 
time of the 4-hour uptake c o u n t ,  Some reasons for th i s  opinion are. 

1 .  The a d d i t i o n a l  radiation i n  this case was considered t o  be 
i nsi g n i  f i  canto 

2. Early prophylactic treatment wou ld  have precluded completion of 
the thyroid function t e s t s ,  and  the cl inical  information f o r  which 
the t e s t s  were being performed would have been lo s t .  

For  comparison, doses of iodine-131 commonly used for  treatment of 
hyperthyroidism range from 5,000 to  10,000 microcuries or higher. 
Accordingly, the misadministered dose i n  th is  case (284 microcuries) 
represents only 3-5% o f  the minimal therapy dose of iodine-131. 
Therapeutic doses f o r  more serious conditions may range up t o  200,000 
m i  crocuri es . 

O F F I C I A L  USE O N L Y  



OFFICIAL USE O N L Y  

- 3- 

Dos ime t r y  

The O R A U  Medical p h y s i c i s t  c a l c u l a t e d  t h a t  P a t i e n t s  One and Two rece ived  
the fo l lowing  r a d i a t i o n  exposure due t o  the ora l  a d m i n i s t r a t i o n  of 284 
microcur ies  of iodine-131. 
gland based on the  r a d i a t i o n  uptake count a t  24 hours p o s t - a d m i n i s t r a t i o n .  
Estimated mass o f  t he  P a t i e n t  One t h y r o i d  was 40 grams. 

P a t i e n t  One had a 28% uptake by the thyro id  

P a t i e n t  Two, whose t h y r o i d  was e s t i m a t e d  a t  25 grams, r e v e a l e d  a two 
p e r c e n t  uptake a t  24  hours;  however, the scan i n d i c a t e d  t h a t  e s s e n t i a l l y  
a l l  t he  r a d i o a c t i v i t y  was concent ra ted  i n  about 10% o f  the  gland.  

Table 1 summarizes the  exposures  e s t i m a t e d  fo r  c r i t i c a l  organs and the 
t o t a l  body. 
r a t e s  from t h y r o i d  and the  remainder o f  t he  body have been used i n  the 
dose e s t i m a t e  s i n c e  measurements on t h e  p a t i e n t s  a f t e r  48 hours were 
n o t  made. 
P a t i e n t  Two, the  f u n c t i o n i n g  t h y r o i d  t i s s u e  dose i s  probably overes t imated .  
Non-functioning t h y r o i d  t issue i s  e s t i m a t e d  t o  have rece ived  about 2 rad .  

ICRP Standard man recommendations for iodine-131 e l i m i n a t i o n  

Due t o  t he  t h y r o i d  a b n o r m a l i t i e s  e x h i b i t e d  i n  t he  scan for 

T A B L E  1 

Radia t ions  Dose - Rad 
P a t i e n t  Tota l  Body Thyroi d Ovaries 

One 0.240 240 0.160 
Two 0.050 280 0.060 

Conclusions 

Based on the  f i n d i n g s  of f a c t ,  the commi t t e e  p r e s e n t s  t h e  f o l  lowing 
concl us i ons : 

1 .  .The m i s a d m i n i s t r a t i o n  of iodine-131 t o  two p a t i e n t s  a t  MD-ORAU on 
September 4 ,  1973, was due t o  t e c h n i c i a n  e r r o r .  

2 .  The e r r o r  was not  t he  r e s u l t  of inadequate  q u a l i f i c a t i o n ,  t r a i n i n g ,  
o r  exper ience  of the t e c h n i c i a n .  

3 .  The m i s a d m i n i s t r a t i o n  d i d  n o t  r e s u l t  from noncompliance w i t h  
pub1 i shed s a f e t y  procedures .  
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4.  The e r r o r  in dose preparation was n o t  detected prior t o  administration 
because the published safety procedures concerning dose checks and  
ver i f icat ion were inadequate. 

5 .  The misadministration was n o t  detected as soon a f t e r  administration 
as i t  could have been ( e . g . ,  a t  the 4-hour  uptake count) due t o  the 
technician 's  unfamiliari ty w i t h  expected o r  normal uptake resu l t s ,  
a n d / o r  f a i l u r e  t o  promptly analyze the 4 - h o u r  uptake resu l t s .  
th i s  did n o t  resu l t  i n  any corrective a c t i o n  delay o r  other problem, 
since no corrective action wou ld  have been prescribed by the physician 
a t  t h a t  time in th i s  case. 

However, 

6 .  There were no instrument or equipment malfunctions t h a t -  contributed 
t o  the misadministration. 

7 .  Calibration procedures for  insuring accuracy and  precision of the 
dose ver i f icat ion equipment were n o t  adequate. 

8. MD-ORAU does n o t  have well defined o r  documented guidance concerning 
the matter of divulging errors of omission or commission involving 
procedures or treatments of pat ients .  

Recommenda tions 

1.  I t  i s  recommended t h a t  a reevaluation of the MD-ORAU published safety 
procedures be accomplished. 
formulated a n d  implemented by ORAU;  however, additional emphasis 
should be placed on development of s t r i c t  procedural controls for  
dose preparation, dose ver i f icat ion,  and  pat ient  safety.  

New safety procedures are already being 

2 .  I t  i s  recommended specif ical ly  t h a t  new safety procedures require 
t h a t  dose checks or dose verifications be made by a qualified 
individual other t h a n  the individual w h o  prepared the dose. 

3. I t  i s  recommended t h a t  calibration ,procedures for  the dose ver 
equipment be upgraded. Such procedures should include routine 
cer t i  f i  ed standards . 
I t  i s  recommended t h a t  MD-ORAU c la r i fy  a n d  document i t s  policy 
comnunications t o  patients concerning errors  o r  misadministrat 
c l inical  nuclear medical procedures or services.  

4. 

f i  cation 
use of 

regardi ng 
ons in 

5 .  I t  i s  recommended t h a t  the AEC-OR0 c la r i fy  i t s  policy on reporting 
by i t s  contractors when misadministration of radioisotopes t o  
patients has  occurred. 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 

P.O. BOX E 
OAK RIDGE, TENNESSEE 37830 

September 13, 1973 

Dr. W i l l i a m  G. P o l l a r d  
Execut ive  D i r e c t o r  
0e.k Ridge e s o c i a t e d  U n i v e r s i t i e s  
Pos t  O f f i c e  Box 117 
O a k  Ridge ,  Tennessee 

D e a r  D r  . P o l l a r d :  

INVESTIGATION OF 1311 I N C I D E N T  OF SEPTENBF23 4, 1973 

AREA CODE 615 
TELEPHONE 483-861 I 

.i. 
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:: - 
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. _  
-- .. .. 

. .  

.. . 
The s u b j e c t  i n c i d e n t  involv ing  t h e  a d m i n i s t r a t i o n  t o  two p a t i e n t s  of 
.l3lI i n  excess  of p r e s c r i b e d  q i a n t i t i e s  for d i a g n o s t i c  purposes  p o i n t s  
o u t  a need f o r  r e e v a l u a t i o n  of ORAU's i n t e r n a l  procedures  and c o n t r o l s  
i n  such matters. Hence, we have de termined  t h a t  a formal i n v e s t i g a -  
t i o n  should be unciert&en t o  o b t a i n  p e r t i n e n t  i n f x 7 z a t i o n  which msy be 
i n s t r u m e n t a l  i n  t h e  preventi .cn of f u t u r e  occur rences  of t h i s  nature. 
The followi3g i n d i v i d u a l s  a r e . h e r e b y  appo in ted  t o  serve on t h e  inves- 
t i g a t i o n  committee : 

Richard E. Benson, Chairman, AEC-OR0 
W .  T.  Thornton, AEC-ORO 

Mr. Kenneth D .  McCasland of our Chief Counse l ' s  o f f i c e  has been 
as s igned  t o  a c t  as l e g a l  adv i so r  t o  t h e  committee. - 
The committee s h a l l  f o l l o w  t h e  guidance of AZC and OR Manual Chapters  
0502 i n  i n v e s t i g a t i n g . t h i s  i n c i d e n t .  
d a t i o n s  is expec ted  by October 30, 1973. 

A r e p o r t  of f i n d i n g s  and recommen- 

Your c o o p e r a t i o n  i n  t h i s  i n v e s t i g a t i o n  w i . U  be a p p r e c i a t e d .  

OSH : IJM 

cc:  C. W .  Hill, OCC 
J .  A. Lcnhard, ReTS 
W .  H. T r a v i s ,  S&EC 

L 

c 

d ~ c s  H.  Hill 
A s s i s t a n t  Manager f o r  Opera t ions  

Appendix 1 
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I d e n t i f i c a t i o n  of Pe r sonne l  

P a t i e n t  One: 

Pa t i  en t Two : 

Employee A :  

Employee B :  

Employee C :  

MD-ORAU P h y s i c i a n :  C .  Lowell Edwards,  M . D .  

PRIVACY ACT MATERIAL REMOVED 
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i4 EM E R . 4 N  D u M 

CCPJES T3 - 

On Sep tember  4 ,  1 3 7 3 ,  two p a t i e n t s ,  and  
\;ere s c h e d u l e d  t o  be g i v e n  o r a l l y  0 . 0 3 0  mCi o f  1 - 1 3 1  for a t h y r o i d  u p t a k e  
a n d  scan. 

Usually t h e  r a d b o z i c t i v i t y  p r e s c r i b e d  i s  g i v e n  i n  c a p s u l e  form, however  
s i n c e  t h e s e  were n o t  a v a i l a b l e ,  t h e  r a d i o a c t i v e  1 - 1 3 1  was p r e p a r e d  in 
liquid fo-rm i n s t e a d .  The  r a d i o a c t i v e  1-131 u s e d  w a s  wi thdrawn from a n  
o r i o d i d e  b o t t l e  from A b b o t t ,  L o t  Number Od 4 5 1 - 4 7 ;  a c t i v i t y  as of 8-17-73 
1.52 nCi/nl. 

Ox Sep tember  4 ,  1 9 7 3  t h e  c a l c u l z t i o n  of t h e  1-131 m a t e r i a l  was 0.38 
r . C i i ; n l  x 5 i c h  would xe2r-i tha-t for a 0 . 0 3 0  mCi d o s e ,  0 . 0 7 9  rn; s h s u l d  h a v e  ' ' 

Lz?a wi thdrawn .  f r c n  t h e  b o t t l e .  However a n  e r r o r  was made in t h a t  0 . 7 9  i n 1  
~ 2 . 3  z c ~ c z 1 l . y  wi thd rawn  making t h e  d o s e  t e n  t i m e s  g r e a t e r  t h r n  vas 
p r e s c r i b e d .  
cz-e;l=r=.d hor,ievzr, s i n c e  !<e seldom g i v e  d i a g n o s t i c  l e v e l s  of .I-131 . i n  

.. . 

I d i d  n o t  r e a l i z e  t h i s  e r r o r  a t , t h e  t i m e  t h e  d o s e  was . 
- Ll,2u~:-:: i,: 1 ; ~  z.Z;:Fsz."Ule, tij have  S O ~ ~ G ~ C  C ~ L S C : ~  bo;h cups - . .  - -  -:G'::< : 2 x ,  I -.' 

. -  !-n;.--n +o -'..r- C , . u  .- __. I - .  . iz>-':s. 1: <i< ~211- f a r  3 , I d i c t i o n  S&f,k:y Qfi:-.:;~':. r .  

. 3,- - - _ - _  - 
L 

Y '-0 r b : l d s i ~ r e  th-3 r a d i c a c T i v i t y  i n  t h z  C U ~ S  on t h e  d o s e  c a l i b r Z t 6 r .  I 
! r = i t e d  f o r  h a l f  a n  h o u r  and  g o t  no r e s p o n s e ,  t h e r e f o r e  I p r o c e e d e d  t o  
c?,;eck t h e  d c s e s  m y s e l f .  I d i d  i n  f a c t  p l a c e  b o t h  c u p s  on t h e  dase C a l i -  

3 0  m i c r o c u r i e s  each. 
InsYeiid, '  sach c u p ,  r ead  2 8 4  m i c r o c u r i e s  which I i n t 2 r p r e t e d  a s  28.4 
n i c r o c u r i e s .  
t h e r e .  
t r y i n g  t o  h u r r y  and  made t h i s  error. I a m  v e r y  sorry.. 

b r r a t s r  a n d  e x p e c t 2 d  t o  g e t  a r e a d i n g  of a round . .  

I a c t u a l l y  p l a c e d  a d e c i m a l  p o i n t  i n  m y  mind t h a t  wasn't 
I e x p e c t  t ha t :  b e c a u s e  I knew t h e  p a t i e n t s  were waiTing, I was 

I 1 -  

PRIVACY ACT MATERIAL REMOVED 
I 

Haro ld  D .  .Hedges 

.I . .  , . . .  . . .  . . .. 
-. - Appendix 3 
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Q u a l  i f i c a t i o n s  o f  Techni  c i  an P r e p a r i  ng Dose (Haro l  d D. Hodges ) 

The t e c h n i c i a n  i s  a g r a d u a t e  o f  Cumberland County H igh  School w i t h  

s p e c i a l  i n t e r e s t  i n  g e n e r a l  s c i e n c e .  

degree f r o m  Tennessee P o l y t e c h n i c  I n s t i t u t e  (now Tennessee Tech 

U n i v e r s i t y )  w i t h  a m a j o r  i n  b i o l o g y  and a m i n o r  i n  c h e m i s t r y .  

t e a c h i n g  s c i e n c e  i n  t h e  Oak Ridge H igh  School  sys tem f o r  a p p r o x i m a t e l y  

f i v e  y e a r s  he j o i n e d  t h e  ORAU Med ica l  D i v i s i o n  a s  a S e n i o r  L a b o r a t o r y  

T e c h n i c i a n .  H i s  f i r s t  ass ignment  was w i t h i n  t h e  D i v i s i o n ' s  whole-body 

c o u n t i n g  program and he has c o n s i s t e n t l y  ea rned  above average and 

e x c e l l e n t  m e r i t  r a t i n g s .  D u r i n g  t h e  f i r s t  y e a r  o f  employment,  t h e  

t e c h n i c i a n  a s s i s t e d  w i t h  a number o f  b a s i c  r e s e a r c h  s t u d i e s  i n  an ima ls  

u s i n g  r a d i o a c t i v e  m a t e r i a l s .  Dur ing  t h e  f i r s t  e i g h t  y e a r s  of  h i s  

employment he  r o u t i n e l y  p repared  r a d i o i s o t o p e  doses f o r  a d m i n i s t r a t i o n  

t o  a l a r g e  number o f  an ima ls  and o c c a s i o n a l l y  a s s i s t e d  w i t h  p r e p a r a t i o n  

o f  doses f o r  human use.  A f t e r  t h e  i s o t o p e s  were a d m i n i s t e r e d ,  he f o l l o w e d  

each an imal  t h r o u g h  e x p e r i m e n t a l  p rocedures  w h i l e  mak ing  v a r i o u s  scans ,  

whole-body coun ts  a u t o r a d i o g r a p h y  s t u d i e s  and o t h e r  b i o a s s a y  t e c h n i q u e s .  

From t h e s e  p rocedures  he became v e r y  p r o f i c i e n t  i n  u n d e r s t a n d i n g  how 

an a d m i n i s t e r e d  s m a l l  dose o f  an i s o t o p e  wou ld  be m e t a b o l i z e d  by  an 

an imal  I s  b i o l o g i c a l  system. 

I n  1958 he o b t a i n e d  a B .S .  

A f t e r  

When t h i s  employee j o i n e d  t h e  Med ica l  D i v i s i o n  t h e r e  was n o t  a r e c o g n i z e d  

t r a i  n i  ng  program 

most  o f  h i s  t r a i n  

S c i e n t i s t  who was 

h o l d i n g  t h e  Ph.D. 

Tra.i n i  ng D i  v i  s i  on 

o r  c e r t i f i e d  r a d i o i s o t o p e  t e c h n i c i a n s .  There fo re ,  

ng was r e c e i v e d  under  t h e  s u p e r v i s i o n  o f  an A s s o c i a t e  

i n  t u r n  under  t h e  d i r e c t i o n  o f  a s e n i o r  s t a f f  member 

and M.D. degrees .  I n  r e c e n t  y e a r s  t h e  ORAU S p e c i a l  

w i t h  c o o p e r a t i o n  o f  t h e  Med ica l  D i v i s i o n  has conducted  

courses i n  r a d i o i s o t o p e  techn iques  b o t h  f o r  p h y s i c i a n s  and t e c h n i c i a n s .  

M r .  Hodges c o n t r i b u t e d  t o  t h e  o r g a n i z a t i o n  o f  course  c o n t e n t s  and 

f r e q u e n t l y  s e r v e d  as an i n s t r u c t o r .  
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R e p o r t  of a M i s a d m i h i s t r a t i o n  of  a R a d i o p h a r n a c e u t i c z l  a t  O i W U  

On September  4 ,  1 9 7 3  two p a t i e n t s  i n a d v e r t e n t l y  r e c e i v e d  
0 . 2 8 4  m C i  of i o d i n e - 1 3 1 ,  a p p r o x i m a t e l y  1 0  t imes t h e  u s u a l  dose  
( 0 . 0 3  m C i )  g i v e n  a t  O R A U  f o r  t h y r o i d  s c a n s .  
42 -yea r -o ld  woman a n d  a 51-year -o ld  woman, were r e f e r r e d  from 
D r s .  Seay and  Dew f o r  t h y r o i d  u p t a k e  and  s c a n  s t u d i e s  t o  a i d  i n  
t h e  c l i n i c a l  e v a l u a t i o n  of t h e i r  e n l a r g e d  t h y r o i d  g l a d s .  The 
t e s t s  w e r e  b e i n g  done  u n d e r  the  p r o v i s i o n s  of a n  e l a p s e d  ORAU 
c o n t r a c t  t o  p r o v i d e  n u c l e a r  m e d i c i n e  s e r v i c e s  t o  t h e  Oak Ridge  
F I o s p i t a l  of t h e  M e t h o d i s t  Church. ( T h i s  c o n t r a c t  i s  c u r r e n t l y  
i n  t h e  p r o c e s s  o f  b e i n g  renewed a t  t h e  h o s p i t a l ' s  r e q u e s t ) .  

The p a t i e n t s ,  a 

The m i s a d m i n i s t r a r i o n  w a s  d i s c o v e r e d  a t  t h e  t i m e  of t h e  s c a n  
I n  a d d i t i o n  on September  5 ,  2 4  h o u r s  a f t e r  t h e  d o s e s  w e r e  g i v e n .  

t o  m y s e l f ,  Mr. C l o u t i e r ,  Off ice  o f  R a d i a t i o n  and  Chemical  S a f e t y  
a t  ORAU, and t h e  AEC H e a l t h  and S a f e t y  Branch w e r e  n o t i f i e d  of t h e  
i n c i d e n t .  The n e x t  morning ,  September  6 ,  The p a t i e n T s  and t h e i r  
p h y s i c i a n s  were  a p p r i s e d  of t h e  e r r o r  and of o u r  a s s e s s m e n t  o f  t h e  
p r o b a b i l i t y . o f  i n j u r y .  

Our i n v e s t i g a t i o n  of t h e  i n c i d e n t  y i e l d e d  t h e  f o l l o w i n g  f ac t s  
and  c o n c l u s i o n s :  

I. 

2 .  

3 .  

4 .  

5 .  

The n i s a d r n i n i s t r a t i c n  r s s u l t e d  f rom a n  a r i t h n e t i c  
e r r o r  on t h e  p a r t  o f  a t e c h n i c i a n  i n  c a l c u l a t i n g  
t h e  volumes  o f  t h e  l i q u i d  dose - a m i s p l a c e d  d e c i m a l .  

H i s  i n i t i a l  zrithnietic e r r o r  w a s  t h e n  compounded by 
h i s  f a i l u r e  t o  pay c l o s e  enough a t t e n t i o n  t o  t h 2  
l o c a t i o n  o f  t h e  d e c i m a l  p o i n t  on  t h e  r e a d  o u t  f r o 3  
t h e  d o s e  c h e c k e r .  

The e r r o r  w a s  d e t e c t e d  when i n  t h e  p r o c e s s  o f  s e t t i n g  
up t h e  s c a n n e r ,  t h e  coun t  r a t e s  were found t o  be 
a b o u t  1 0  t i m e s  t h e  e x p e c t e d  r a t e s .  

T h e r e  w a s  no p r o c e d u r a l  v i o l a t i o n  o f  t h e  p u b l i s h e d  
R a d i a t i o n  S a f e t y  P r e c a u t i o n s  f o r  A d m i n i s t e r i n g  Radio- 

h a r m z c e u t i c a l s .  However , had o u r  nec;ly adop ted  
K r o c e d u r e s ,  p r e s e n t l y  a t  t h e  p r i n t e r s ,  been  i n  e f f e c t ,  
t h i s  e r r o r  i n  dosage  would most  p r o b a b l y  n o t  have 
o c c u r r e d .  The new r e g u l a t i o n s  c a l l  for a dose  check  
o n  a l l  d o s e s ,  r e g a r d l e s s  of s i z e ,  by someone o t h e r  
t h a n  t h e  p e r s o n  who p r e p a r e s  t h e  d o s e .  

The t h y r o i d  u p t a k e s  and t h e  e s t i m a t e d  r a d i a t i o n  
a b s o r b e d  i n  t h e  whole body, t h y r o i d  and  gonzds ,  a r e  
shown on t h e  accompanying r e p o r t  from Evelyn  Watson. 

' ';", . .  i .  . _ -  . J  
, . ..a 

.. 
. . . ... ., 1- 

. ..>J" 
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6. I t  i s  o u r  o p i n i o n  t h a t  t h e  r a d i a t i o n  r e c e i v e d  by t h e  
p a t i e n t  from t h e s e  doses  p o s e s  no r i s k  of i n j u r y  OF 
remote i l l n e s s  t o  them. The p a t i e n t s  have been informed 
of t h i s  o p i n i o n .  

Regarding c o r r e c t i v e  a c t i o n  t o  p r o v i d e  a s s u r a n c e s  t h a t  such  
a n  a c c i d e n t  i s  n o t  r e p e a t e d ,  t he  new p r o c e d u r e s  f o r  hand l ing  and 
a d m i n i s t e r i n g  r a d i o p h a r m a c e u t i c a l s  w i l l  be implemented as soon as . .  
t h e  newly p r i n t e d  memorandum i s  r e t u r n e d  from t h e  p r i n t e r s  and can  
be c i r c u l a t e d .  I n  t h e  meantime, a l l  nonencapsu la t ed  doses;  r e g a r d -  
l e s s  of t h e  s i z e ,  w i l l  be t r a n s p o r t e d  from t h e  r a d i o p h a n x a c e u t i c a l  
p r e p a r a t i o n  l a b  t o  t h e  p a t i e n t  area by h e a l t h  p h y s i c s  p e r s o n n e l  who 
will a l s o  a s s a y  t h e  dose on t h e  dose  c h e c k e r  p r i o r  t o  i t s  a h i n i s t r a -  - 
t i o n ,  

. 

cc: D r .  Gould Andrews 
Mr. James Berger  
M r .  J .  H .  .Harmon 
M r .  Roger C l o u t i e r  

n 

C . / t o w e l l  Edwards, 1.1. D.  
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MEMORANDUM 1 

TO D r .  C. Lowell Edvards DATE 11 September lP73 

SUCIJECT R4DU-TIOY DOSES TO PBTIPTTS FRON 1-131 ADMINISTFATIO?7 - 
Pfr. Hamon, f i l e  coptcn TO PR 1- 

. .  
I have c a l c u l a t e d  t h e  r a d i a t i o n  dose r e c e i v e d  by and 

on Scptenber  4 ,  1973.  The calculations w e r e  based on t h e  f o l l o w i n g  
. from t h e  a d m i n i s t r a t i o n  of  300 m i c r o c u r i e s  of 1-131 

a s s ~ p t i o n s  : 

Ciol. half- Biol. half- 
Mass of  I3'I u p t a k e  'tine Fn - time in 
t h y r o i d  by thyroid t h y r o i d  rein. of body 

P a t i e n t  Waight (d (2) (days) (days) 

unknown 40 28 138 ' 0.35 

unlmown 25* 2 138t 0.35 

* 
t Half-time probably  shorter than t h i s ,  b u t  sizce exact v a l u e  m s  

Almost a l l  of t h e  i o d i n e  in 1/10 of t h 2  gland. 

b*-? U I ~ ~ O - J L ~ ,  I used t h e  b i o l o g i c a l  h a l f - t - i m  f o r  s t s n d a r d  nan. "Is. . 

S i n c e  the p a t i e n t s '  we igh t s  w e r e  n o t  known, t h e  to ta l -body dose was 
based on t h e  ma6s f o r  s t a n d a r d  man (70 kg). 

The f o l l o w i n g  t a b l e  l i s t s  t h e  estimated d o s e s  the patients received. 

Rad ia t io?  Dose ' ( rad /300  p C i  adn.) 

P a t i e n t  Total-body Thyroid O v a r i e s  

0 . 2 4  240 

0.050 2ao* 

0.16 

.0.060 

* This is t h e  dose t o  t h e  1/10 of t h e  glan3 which retained the i o d i n e ;  
, . t ku . r e r r a in ing  t h y o r i d  t i s s u e  probably  received ebout 2 r ad .  
e: ,&d 

.-*A 
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Pt's Name 

D i a g n o s i s  
-ATERIAL REMOVED 

PJaIlking Stretcher- 

Purpose  of C o n s u l t a t i o n  

3/ L+p jL'A?L-- 
/ 

Clinical H i s t o r y  

. .  Referring Physician , ,. C h a r t  No : 

R E P O R T :  

X u c l i d e  1-131 P h a r m a c e u t i c a  1 

Date 4 S 2 ~ t  7 3  Dose 0.284 nCi Route by o o u t h  

C o x ~ 2  n t : 
T h i s  p a t i e n t  was i n a d v e r t e n t l y  g i v e n  a larger d o s e  o f  1-131 t h a n . t h e  standard for the 
u p t z k e  and s c a n ,  b u t  t h e  scan sho:;s a d i f f u s e l y  e n l a r g e d  t h y r o i d  g l a n d  w i t h  n o  c o l d  
spots o r  a r e a s  of  i n c r e a s e d  a c t i v i t y .  
Tae t h y r o i d  uptake  i s  12% a t  4 h o u r s ,  28% a t  b o t h  24.  and 48 hours. 
a r e  compa t ib l e  w i t h  a n o m a 1  f u n c t i o n i n g  enlarg-.c! g o i t e r .  

There i s  no ev idence  o f  ex t ra  t h y r o i d a l  t i s s u e .  
These f i n d i n g s  

. PRIVACY ACT MATERIAL REMOVED 

5 September 1 9 7 3  

D a t e  

D a t e  fi Septenber  1 9 7 3  

^. . .- 
4 0 0 3 9 5 8  
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lr. C l i n i c a l  History 

Referring Physician w C h a  1: t No : 

REPOZT: 

T y p ~  of Study 

~ u c  1 iiie 2-131 Phzrmaceutical 

1-131 uptake  and scan 

._ ~ 

D a t e  4 Sep: 1973 ~ ~ s e  0.284 mC i 
P 

J+ 

i. 

Th2 s c z a s  snov  t h e  radior.ucli.de t o  have a c t u n d a t e d  l a r g s l > -  i n  a s i n g l e  f o c u s  of  n c z i v i t ?  g 
a t  t h e  lower p o l e  of  t h e , r i g h t  l o b e  of  t h e  t h y r o i d  g l a n d .  
r i g h t  lo3e  and t h e  e n t i r e  l e f t  l o b e  i s  c ~ x h  l e s s  i n t e n s e  snd t h e r e  does  a p p 2 A r  i o  be  so,? 
12ck of  hoaoqenei ty .  
t h z  SCZI. 

4E h o u r s .  
~1272, b u t  based on f i n d i n g s  on p a l ? a t i o n  I b e l i e v e  t h a t  these f i n d i n g s  are a l s o  cot ,?a t fb le  
v i t k  d i f € u s e  thyroiL!it is  i n v o l v i n g  the e n t i r e  gland e x c e p t  f o r  e i t h e r  a f u n c t i o n i n g  ndecxq 
o r  a ;-211 remnant o f  normal t h y r o i d .  

. ,  CoTTentr 
T n i s  ? a t i e n t  was i n a d v e r t e n t l y  g i v e n  a dose of 1-131 t e n  t imes  t h e  customr:- dose .  1 

The a c t i v i t y  i n  t h z  rest t of  r22 

The s i z e  o f  these l o b e s  ar2 d i f f i c u l t  t o  e v a l u a t e  on t31- b a s i s  of 
The uptake  o v e r  t h e  e n t i r e  t h y r o i d  gland i s  2% ct 4 hours, 1% a t  b o t h  24 2nd 
T h i s  f i n d i n g  is compa:ible w i t h  a hyperfuac:ioning adenoina of t h e  thy ro id .  

PRIVACY ACT MATERIAL REMOVED 
- .  . . - . : .  . , . -  . . . . \' 

http://radior.ucli.de
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R A D  I AT I O N  S A  F E T Y  P R E  C A U T  I O N S  F O  R A D M  I N I ST E R E  D 

RADIOPHARMACEUTICALS 
-. . 

I .  INTRODUCTION 

D u r i n g  t h e  a d m i n i s t r a t i o n  o f  r a d i o p h a r m a c e u t i c a l s ,  t h e r e  
i s  t h e  p o t e n t i a l  f o r ' c o n t a m i n a t i n g  m e d i c a l  f a c i l i t i e s  and 
equipment  a n d  u n n e c e s s a r i l y  e x p o s i n g  s t a f f ,  v i s i t o r s ,  and 
o t h e r  p a t i e n t s .  Even a f t e r  t h e  r a d i o n u c l i d e  h a s  been. a d -  
m i n i s t e r e d ,  t h e  p a t i e n t  may c a u s e  c o n t a m i n a t i o n  o r  e x p o s u r e  ' 

problems f o r  some t i m e .  To m i n i m i z e  t h e s e  r a d i a t i o n  s a f e t y  
p r o b l e m s ,  t h e  Medical  D i v i s i o n  o b s e r v e s  t h e  f o l l o w i n g  p o l i -  
c i e s  a n d  p r o c e d u r e s .  

. 11. RADIOPHARMACEUTICAL ADMINISTRATION 

All r a d i o a c t i v e  m a t e r i a l s  must be a d m i n i s t e r e d  by O R A U  c l i n i -  
c i a n s  i n  O R A U  f a c i l i t i e s .  Any new p r o c e d u r e s  o r  r a d i o p h a r m a -  
c e u t i c a l  no t  p r e v i o u s l y  used a t  O R A U  must be rev iewed a n d  ap-  
proved by t h e  H u m a n  Use Commit tee .  

A .  P r e s c r i p t i o n  o f  T e s t  o r  Tre-atment  

The p a t i e n t ' s  p h y s i c i a n  ' w i l l :  

P r e s c r i b e  t h e  p r o c e d u r e .  

D i s c u s s  t h e  p r o c e d u r e  w i t h  t h e  p a t i e n t  and  d e t e r m i n e  
w h e t h e r  any c o n t r a i n d i c a t i o n s  e x i s t  b e f o r e  t h e  r a d i o -  
p h a r m a c e u t i c a l  i s  a d m i n i s t e r e d .  

Determine t h e  i s o t o p e ,  a c t i v i t y ,  c h e m i c a l  f o r m ,  and 
t i m e  o f  a d m i n i s t r a t i o n .  

N o t i f y  t h e  r a d i o a s s a y  and r a d i o p h a r m a c e u t i c a l  s e c t i o n s  
t o  have t h e  r a d i o i s o t o p e  a v a i l a b l e  when n e e d e d .  

Arrange f o r  s c a n s ,  who1 e-body c o u n t s  , l a b o r a t o r y  t e s t s  , 
e t c .  

I f  t h e  d o s e  i s  1 m i l l i c u r i e  o r  a b o v e .  o b t a i n  a o p r o v a l  
o f  t h e  p a t i e n t  o r  h i s  g u a r d i a n .  ( I n f o r m e d  Consent  forriis . 
F i g .  1 ) .  

. '  
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B .  P r e p a r a t i o n  o f  R a d i o i s o t o p e  Dose 

R a d i o i s o t o p e s  a r e  p r e p a r e d  by t h e  c l i n i c a l  r a d i o a s s a y  o r  
r a d i o p h a r m a c e u t i c a l  s e c t i o n  w h o ,  upon r e q u e s t  by t h e  
D h v s i c i a n .  will: 

Perform t h e  n e c e s s a r y  c a l c u l a t i o n s ,  volume d i l u t i o n s ,  
p i p e t t i n g ,  e t c .  

Conduct r e q u i r e d  t e s t s .  t o  a s s u r e  a c c u r a c y  a n d  s a f e t y  
of  t h e  p h a r m a c e u t i c a l . .  

The p r e p a r e r  of  t h e  d o s e  w i l l  t h e n :  

Complete t h e  a p p l i c a b l e  p o r t i o n s  o f  t h e  forins ( F i g .  
2 and 3 )  t h a t  accompany t h e  r a d i o i s o t o p e  d o s e .  

N o t i f y  t h e  n u r s e s '  s t a t i o n  t o  r e a d y  t h e  p a t i e n t  f o r  
. t h e  a d m i n i s t r a t i o n  of  t h e  d o s e .  

C .  P r e p a r a t i o n  o f  P a t i e n t  

The n u r s i n g  s t a f f  w i l l  p e r f o r m  t h e  n e c e s s a r y  s e t u p  and 
p r e p a r a t i o n .  When p o s s i b l e ,  r a d i o i s o t o p e s  w i l l  be a d -  
m i n i s t e r e d  i n  t h e  t r e a t m e n t  room and an I V - d r i p  t e c h -  
n i q u e  w i l l  be used f o r  i n t r a v e n o u s  d o s e s .  The use of  
a b s o r b e n t  p a p e r ,  s e c o n d a r y  c o n t a i n e r s ,  s y r i n g e  s h i e l d s  , 
" h o t "  w a s t e  c o n t a i n e r s ,  g l o v e s ,  e t c .  w i l l  min imize  u n -  
n e c e s s a r y  e x p o s u r e  a n d  t h e  s p r e a d  o f  c o n t a m i n a t i o n .  

D.  T r a n s p o r t  o f  R a d i o p h a r m a c e u t i c a l s  t o  t h e  T r e a t m e n t  Area 

When p r e p a r a t i o n s  a r e  c o m p l e t e ,  i f  t h e  i s o t o p e  c o n 3 a i n s  
more t h a n  1 m i l l i c u r i e  of  a c t i v i t y ,  t h e  n u r s e s  w i l l  no- 
t i f y  t h e  R a d i a t i o n  a n d  Chemical S a f e t y  O W ( R & C S O )  
who w i l l  t r a n s p o r t  t h e  r a d i o i s o t o p e  t o  t h e  t r e a t m e n t  
a r e a  u s i n g  a s h i e l d e d  c a r t .  I f  t h e  i s o t o p e  c o n t a i n s  
l e s s  t h a n  1 m i l l i c u r i e  o f  a c t i v i t y ,  t h e  p h y s i c i a n  o r  
p e r s o n  p r e p a r i n g  t h e  d o s e  may t r a n s p o r t  i t  t o  t h e  t r e a x -  
ment a r e a .  

E .  Dose C h e c k  

The R a d i a t i o n  a n d  Chemical S a f e t y  O f f i c e  r e p r e s e n t a t i v e  
( o r  i n  h i s  a b s e n c e  t h e  p e r s o n  who p r e p a r e d  t h e  d o s e  o r  
t h e ' p h y s i c i a n  a d m i n i s t e r i n g  i t )  w i l l :  

V e r i f y  f o r  a c c u r a c y  e a c h  r a d i o i s o t o p e  a d m i n i s t e r e d  
i n  l i q u i d  form o r  c o n t a i n i n g  more t h a n  1 m i l l i c u r i e  
u s i n g  t h e  d o s e - c h e c k  i n s t r u m e n t .  ( I n s t r u c t i o n s  f o r  
u s i n g  t h e  e q u i p m e n t  a r e  f o u n d ' i n  i t s  log b o o k . )  
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11. E .  

F. 

G. 

Ca1.1 t o  t h e  a t t e n t i o n  o f  t h e  p h y s i c i a n  a d m i n i s t e r i n g  
t h e  i s o t o p e  d i s c r e p a n c i e s  g r e a t e r  t h a n  1 0 % .  

Assay t h e  r e m a i n i n g  c o n t e n t s  of  t h e  i s o t o p e  c o n t a i n e r  
from which t h e  d o s e  was removed t o  c o n f i r m  t h e  amount 
removed f o r  a d m i n i s t r a t i o n .  

Adm i n i  s t r a t i  on  

The p h y s i c i a n  must s u p e r v i s e  a l l '  r a d i o i s o t o p e  a d m i n i s t r a -  
t i o n s  i n v o l v i n g  1 m i l l i c u r i e  o f  a c t i v i t y .  

I n v o l v e d  p e r s o n n e l  w i l l  wear  a p p r o p r i a t e  p r o t e c t i v e  c l o t h -  
i n g  a n d  moni t o r i  n g  d e v i c e s  . 
Unnecessary  p e r s o n s  w i l l  be p r o h i b i t e d  from t h e  t r e a t m e n t  
a r e a .  

R a d i a t i o n  a n d  Chemical S a f e t y  p e r s o n n e l  o r  t h e  p;rson who 
t r a n s p o r t e d  t h e  r a d i o i s o t o p e  w i l l  r e c o r d  on t h e  o s e  a n d  8 

r e c o r d  forms ( f - i g .  2 ti 3 )  t h e  s d m i n i s t r a t i o n  t i m e ,  t h e  
name o f  t h e  p h y s i c i a n ,  and o t h e r  r e q u i r e d  i n f o r m a t i o n .  

Wurses w i l l  coirtplete t h e  w a r n i n g  s i g n  ( F i g .  4 )  and a f f i x  
'it t o  t h e  p a t i e n t ' s  bed.  

C l e a n u p ,  T e s t  S c h e d u l i n g ,  M i s c e l l a n e o u s  

A f t e r  t h e  a d m i n i s t r a t i o n  o f  t h e  r a d i o i s o t o p e ,  t h e  s t a f f  
i n v o l v e d  wi 1 1  : 

Check f o r  c o n t a m i n a t i o n  of  t h e m s e l v e s  and t h e  e q u i p -  
ment u s e d .  

P l a c e  d i s p o s a b l e  i t e m s  i n  t h e  r a d i o a c t i v e - w a s t e  con-  
t a i n e r s .  

The p e r s o n  who t r a n s p o r t e d  t h e  r a d i o i s o t o p e  i s  r e s p o n s i b 1 . e  
f o r  th : :  r e t u r n  of  any u n u s e d  p o r t i o n  o f  t h e  s t o r a g e  v a u l t  
a l o n g  w i t h  t h e  d o s e  s l i p  ( F i g .  2 ) .  

Nurses  wi 1 1  : 

N o t i f y  t h e  s c a n n i n g  a n d  c o u n t i n g  e q u i p m e n t  o p e r a t o r s  o f  
t h e  a d n i i n i s t r a t i o n  t i m e  and a r r a n g e  s c h e d u l e s  w i t h  them. 

P l a c e  t h e  i n f o r m e d  c o n s e n t  f o r m  ( F i g .  1 )  a n d  r e c o r d  form 
( F i g .  3 )  i t )  t h c  ~ ~ a t i c n t ' s  r c c o r d .  
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111. C O N T R O L  A N D  RESTRICTIONS O F  PATIENT 

T o  r e d u c e  u n n e c e s s a r y  r a d i a t i o n  e x p o s u r e  t o  o t h e r s  i n  t h e  v i -  
c i n i t y ,  p a t i e n t s  a d m i n i s t e r e d  r a d i o i s o t o p e s  may be r e s t r i c t e d  
i n  t h e i r  movements u n t i l  t h e  r a d i a t i o n  l e v e l s  and r i s k s  o f  
c o n t a m i n a t i o n  a r e  w i t h i n  a c c e p t a b l e  l i m i t s .  E x c e p t i o n s  t o  t h e  
f o l l o w i n g  g u i d e s  a r e ,  o f  c o u r s e ,  n e c e s s a r y .  For i n s t a n c e ,  p a -  
t i e n t s  may be r e q u i r e d  t o  v i s i t  o t h e r  h o s p i t a l  a r e a s  f o r  d i a g -  
n o s t i c  t e s t s .  In  s u c h  i n s t a n c e s  t h e  p a t i e n t ' s  p h y s i c i a n  w i t h  
t h e  h e l p  o f  r a d i a t i o n  s a f e t y  p e r s o n n e l  w i l l  de te rmine  t h e  p r e -  
c a u t i o n s  t o  be o b s e r v e d .  

When t h e  p a t i e n t  r e c e i v e s  l e s s  t h a n  1 m i l l i c u r i e  o f  an i s o t o p e  
we d o  n o t  c o n s i d e r  h i m  a s i g n i f i c a n t  c o n t a m i n a t i o n  o r  e x p o s u r e  
problem. I f  t h e  a m o u n t  i s  g r e a t e r ,  we w i l l  r e s t r i c t  h i s  move- 
ments  w i t h i n  O R A U .  

A .  F a c i l i t i e s  

P a t i e n t s  r e c e i v i n g  a .dose l a r g e r  t h a n  1 m i l l i c u r i e  n o r -  
m a l l y  occtlpy rooms 30.4-315 a t  t h e  s o u t h  end o f  t h e  h o s - '  
p i t a 1  w i n g ,  t h e r e b y  l i m i t i n g  p o t e n t i a l  c o n t a m i n a t i o n  t o  
s m a l l e r  a r e a s . -  S i n c e  p a t i e n t s  who have r e c e j v e d  l a r g e  

. q u a n t i t i e s  of  r a d i o i s o t o p e s ,  e . g . ,  1 0 0  m C i  l J 1 1 ,  p o s e  an  
e x t e r n a l  r a d i a t i o n  h a z a r d  t o  s t a f f ,  v i s i t o r s ,  and o t h e r  
p a t i e n t s ,  two s i n g l e - o c c u p a n c y  rooms,  311 a n d  315,  a r e  
p r o v i d e d  f o r  t h e i r  u s e .  

B .  C o n t r o l  of C o n t a m i n a t i o n  

P a t i e n t s  a d m i n i s t e r e d  more t h a n  1 m i l l i c u r i e  of  a r e a d i l y  
e x c r e t e d  i s o t o p e  a r e  r e s t r i c t e d  t o  t h e i r  rooms f o r  . a t  
l e a s t  2 4  h o u r s  a f t e r  a d m i n i s t r a t i o n .  The p h y s i c i a n  w i l l :  

Inform t h e  p a t i e n t  o f  t h e  p r e c a u t i o n s  n e c e s s a r y  t o  , 
r e s t r i c t  t h e  s p r e a d  o f  c o n t a m i n a t i o n .  

I n s t r u c t  h i m  t o  n o t i f y  t h e  n u r s e  i f  c o n t a m i n a t i o n  
i s  s u s p e c t e d .  

All h o s p i t a l  p e r s o n n e l  a n d  v i s i t o r s  s h o u l d  minimize  t h e  
f r e q u e n c y  of  e n t r i e s  t o  rooms d u r i n g  t h i s  t y p e  of  t r e a t -  
ment .  H o s p i t a l  s t a f f  w i l l :  

. .  F r e q u e n t l y  u s e  t h e  i n s t r u m e n t s  i n  t h e  t r e a t m e n t  room 
o r  n u r s e s '  s t a t i o n  t o  m o n i t o r  h a n d s  a n d  f e e t .  

Dispose  o f  a l l  w a s t e  a c c o r d i n g  t o  r a d i o a c t i v e  w a s t e  
d i s p o s a l  p r o c e d u r e s .  

When t h e  p o t e n t i a l  f o r  c o n t a m i n a t i o n  i s  h i g h ,  t h e  R a d i -  
a t i o n  a n d  Chemical S a f e t y  O f f i c e  w i l l  a s s i s t  i n  d e t e r -  
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mining n e c e s s a r y  s t e p s  t o  c o n t r o l  t h e  r e l e a s e  a n d  
s p r e a d  o f  c o n t a m i n a t i o n  a n d  w i l l  i n c r e a s e  a r e a  m o n i -  
t o r i n g  t o  e n s u r e  i t s  e a r l y  d e t e c t i o n .  

C .  C o n t r o l  of  E x t e r n a l  R a d i a t i o n  

When a p a t i e n t  r e c e i v e s  l a r g e  q u a n t i t i e s  of  r a d i o a c t i v e  
m a t e r i a l ,  . h e  may e m i t  s i g n i f i c a n t  l e v e l s  of  e x t e r n a l  r a -  
d i a t i o n .  When p o s s i b l e  such  p a t i e n t s  w i l l  occupy rooms * 

311 o r  315 .  P a t i e n t s  a d m i n i s t e r e d  r a d i o i s o t o p e s  w i l l  r e -  
main i n  t h e i r  rooms u n t i l  r a d i a t i o n  l e v e l s  measured  a t  
one m e t e r  f r o m  them a r e  below 2 m i l l i r o e n t g e n s  p e r  h o u r .  

D. R e l e a s e  o f  P a t i e n t s  

The g e n e r a l  A E C  r e q u i r e m e n t s  i s  t h a t  p a t i e n t s  r e c e i v i n g  . 
r a d i o i s o t o p e s  must be h o s p i t a l i z e d  u n t i l  t h e i r  body con-  
t e n t  i s  l e s s  t h a n  30 m i l l i c u r i e s .  Below t h i s  l e v e l  o f  
a c t i v i t y ,  t h e y  may be r e l e a s e d  w i t h  i n s t r u c t i o n s  from 
t h e i r  p h y s i c i a n  f o r  l i m i t i n g  r a d i a t i o n  e x p o s u r e s  t o  
o t h e r s  i n  t h e  h o u s e h o l d .  

I F  t h e  p a t i e n t  reK:,ainr, i f i  t k c  O R A U  f a c i l i t i e s ,  he w i i !  
conform t o  t h e  r e s t r i c t i o n s  d e s c r i b e d  i n  111, B & C. 

Only t h e  R & C S O  can  d i r e c t  t h e  r e l e a s e  o f  p a t i e n t s  frorn 
r a d i a t i o n  c o n t a m i n a t i o n  c o n t r o l .  A t  t h i s  t i m e  t h e  
n u r s e s  w i l l  r e t u r n  t h e  bed w a r n i n g - s i g n  ( F i g .  4 )  t o  t h e  
R & C S O .  

I V .  V I S I T O R  C O N T R O L  

V i s i t o r s  t o  p a t i e n t s  r e s t r i c t e d  f o r  c o n t a m i n a t i o n  c o n t r o l  
s h o u l d  be k e p t  t o  a minimum d u r i n g  t h e  2 4  h o u r s  a f t e r  a d -  
m i n i s t r a t i o n  o f  more t h a n  1 m i l l i c u r i e  o f  e x c r e t a b l e  a c -  
t i v i t y .  For p r o t e c t i o n  frcm e x t e r n a l  r a d i a t i o n  e x p o s u r e ,  
v i s i t o r s  s h o u l d  n o t  e n t e r  a r e a s  where r a d i a t i o n  l e v e l s  e x -  
ceed  2 m i l l i r o e n t g e n s  p e r  h o u r .  

V .  D E C E A S E D  PATIENTS 

‘When a p a t i e n t  d i e s  t h e  n u r s i n g  s t a f f  w i l l  c o m p i l e  a h i s -  
t o r y  o f  t h e  r a d i o a c t i v e  m a t e r i a l s  he h a s  r e c e i v e d ,  u s i n g  
t h e  form s h o w n  i n  F i g .  5 .  The R P I C S O ,  u p o n  n o t i f i c a t i o n  by 
t h e  p a t h o l o g i s t ,  w i l l  s u r v e y  b o d i e s  c o n t a i n i n g  more t h a n  
5 n i l l i c u r i e s  o f  r a d i o i s o t o p e s  a n d  w i l l  d e t e r m i n e  t h e  need 
f o r  h a n d l i n g  p r e c a u t i o n s  o r  r e s t r i c t i o n s  d u r i n g  a u t o p s y  
p r o c e d u r e s .  
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OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

Authorization for the Administration o f  Radioactive Substance 

I hereby authorize the s t a f f  of the ORINS Medical Division’to 
administer to ‘the -following radio- 

active substance 
Nuclide Chemical 

Dose Route o f  administration 

The purpose o f  this procedure has been explained to me as bcing: 

Its relevance t o  my condition,.the risks and any possible alternativc 
have been explained to me. 

Name of patient 

- 
Date 

Figure 1 .  Inforncd consent form. 

..-..-- - - . - 

4 0 0 3 9 b b  
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P a t i e n t  

Date dose  t o  be g i v e n  

Dose I d e n t  i f i c  a t  i o n  

Amount t o  be used c c  

R a d i a t i o n  Check Yes No 

Dose A d m i n i s t e r e d  

Date 

Time 

Doctor  

T e c h n i c i a n  

Figure 2. Dose information form. 

4 0 0 3 9 b 1  
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Xedicni D iv ia ioa  

RADIOISOTOPE 'IREATMEKT 

NO. 

Time 
Patient's Name mtt 

Isotope Doae 
Source 
Shipment No. 
Dose kfeamcucd by 

Mechod 
Dose A p p w e d  by 
Route of Adsinirtm~ar 

Isorop - D o s e  
Source 
Shipment No. 
Dose Mcarured by 

Method 
Dore A p p o r c d  by 
Route of AdmisisErdOO 
' A d m i n i s  a r e d  by 

'Ut. Carrier Added 
Vt. Inact ive  Isotope 
Remarks 

Irotopc DOSC 
S W C ;  
S h i p e n t  No. _ _  --- 
Dose Mecuured by- 

Mlthod 
Dose Apporcd by 
Rornc of Admiois trauou 

Adminis tered by 
We. Carrier Added 
We. Inrccire Ismope 

Due 
Time 

Remarks  

Figure 3 .  Rndioisotape  treatment record 
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To: Radiation SaTety O-r'ficer 

Pa t ien t  

Died 

Radioisotopes Edsinis tered : 

1. In l a s t  

Ty?e 

---.- 

-e- 

2. In last 
than 

30 J'ays : 

Quantity Rout e Date 

six aonths:' Half-life g r e a t e r  
t h ree  months 

Quantity Date Route 

_I_ L 

Nurse 

The Radiation Safe ty  Off icer  should be contacted 
f o r  a s s i s t ance  i n  s u r v e y h g  bodiGs t h a t  contain 
more than 5 millicuries of any isotope.  

Figure 5 .  Radioisotope treatment his tory .  

i 

4 0 0 3 9 1 0  
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SIGNATURES OF THE INVESTIGATING COMMITTEE 

R. E. Benson, Chairman 

W .  T. T h o r n t o n  
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