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STUDIES WITH IODINE-131 . 

. . . . . . . . . . . . .  
I Previously reportod s tud ie s  on t h e  des t ruc t ion  of t h e  thy- . 

m i d  gland with iodine-131 are being continued. A s e r i e s  of new 
h i s to log ic  specimens is available on p a t i e n t s  with mult ip le  mye- 
loma who a r e  given l a r g e  doses of iodine-131 and whose thyroid 
glands showed v a r ~ 4 n g  degrees of r a d i a a o n  d a m p .  

- ,  

The long-range study of tbymid  carcinoma continues,  with 
Increased use of the  sc in t i scanner  and impruved external-counting 
methods i n  a n  e f f o r t  tro understand mom c l e a r l y  the  behavior and 
d i s t r i b u t i o n  of r ad io iod im.  Histologic specimens and autoradio-  . 
grams s h o d -  the  d i s t r i b u t i o n  of the  isotope i n  the l e s i o n s  are 
obtained wherever possible .  Rx> unusual cases i n  ch i ldren  of thy- 
m i d  carcinoma, showing a pecul ia r  clear c e l l  transformation a f t e r  
removal of the  normal thyroid,  have been carefully s tudied  and a 
report on them is in preparation. 
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Selected p a t i e n t s  u i t h  hyperthyroidism and wi th  hea r t  d ia -  
ease a r e  being t r e a t e d  with . radioiodim.  Severa l  types of spec ia l  
s t u d i e s  have been done on these pa t i en t s .  One of these is .to fol- 
low t h e  protein-bound radioiodine i n  the  p l a s m  a t  d a i l y  i n t e r v a l s  
for periods of t e n  days a f t e r  each t r a c e r  and therapeut ic  dose; 
this is being done i n  an  e f fo r t  to determine whether o r  no t  t h e  
therapeut ic  dose will pmduce a s i g n i f i c a n t  abnormal r e l ease  of 
proteip-bound iodine  mater ia l  and, if so, whether t h e  quan t i ty  of 
this mater ia l  re leased  i n t o  the blood atream can be used as an in- 
dex of the effectivenes(*of the  therapeut ic  dose. 

j ed  f o r  the s a l i v a r y  iodine excre t ion  over a period of  many days 
af ter  each dose; #is drogram was chie'rly car r ihd  ou t  b~' Zeth Gab- 
r i e l s e n ,  a v i s i t i n g  r e s iden t  physician from Norway. 
ticm of the i so tope  i n  the saliva was compared w i t h  the f r e e  and 

being prepared f o r  publ icat ion,  i nd ica t e  that  the  concentrat ion of 
the isotope i n  the ealiva derives e n t i r e l y  from the unbound form 
i n  the plasma. No evidence has  teen produced to cupport  the theory 
that the  Ea l iva r i e s  play an important role i n  breaking doun iodine- 

* Present  a d d r e s s i  Department of Pathology, Eden Hospital ,  Castro 
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A s e r i e s  of p a t i e n t s  d o  had received radioiodine uem stud- 

The concentra- 

, 

prctein-bound isotope i n  t h e  plasma. A l l  of the da t a ,  which are 
a -  

-.--- 
Valley, Cal i forn ia .  
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containing organic  compounds 

radioiodine has, i n .  general ,  been unsuccessfU1. S l i g h t  temporary 
improvement i n  some p a t i e n t s  has been Sean, bu t  has not been con- 
s idered  of s u f f i c i e n t  degree or dura t ion  t o  j u s t i f y  recornendation 
of this form of treatffient. 
assays and au toradiogram on s e v e r a l  p a t i e n t s  have f a i l e d  to indl-. 
c a t e  any tendency f o r  t he  nyeloma l e s i o n s  t o  concentrate  the radi- 
oicdine.  
rather general ized r a d i a t i o n  proZuced . 

The e f f o r t  t o  t r e a t  mult iple  myeloma w i t h  l a r g e  doses  of 9 
' 

Detai led autopsy studies wi th  radio- 

It apgears  t h a t  auy b e n e f i t  obtained i s  a rwsult of t h e  

Spec ia l  sxternal-count ing s t u d i e s  (see s e c t i o n  on Kedical 
Fhysics) on  the  thyroid with the  ec in t iacanner  and with var ious  
uptake-measuring devices  have been continued. 'Phe o ld  trpe of 
sc in t i s canne r  b t t h  a simple c y l i n d r i c a l  col l imet ion and a mall 
crystal  has proved t o  be of d i s t i n c t  value i n  studying c e r t a i n  
types of i s o t o p e - d i s t r i b u t i o n  pa t t e rns ,  Perhaps i t s  g r e a t e s t  sin- 
gle usefu lness  has been in evaluating the l o c a t i o n  of a reas  of 
funct ioning t i s s u e  i n  the neck of p a t i e n t s  with thyroid carcinoma. 
The sc in t i s canne r  has f requent ly  made i t  possible  t o  d i f f e r e n t i a t e  
betwaen r e s i d u s l  normal and a r e a s  of carcinoma. 
t o  confirm, houever, the r e p o r t s  of success  i n  de l inea t ing  small 
hyper- and hypofunctioning l e s ions  i n  the  thyroid gland. 
that  the o ld  type of  sc in t i scanner  i s  considerably less discr imina t -  
i n g  than has  t een  reported.  he have seen e x m p l a s  of  adenomas s h o w  
ing d i s t i n c t  d i f f e rences  i n  func t ion  from n o r m 1  t i s s u e ,  bu t  not 
detec ted  by the  sc in t i scannzr .  There has been some success  i n  de- . 
l i n e a t i n g  the c r i t e r i a  for evalua t ion  of s c i n t i s c a n  records,  and i n  
descr ibing the  cause of a r t i f a c t s .  
useful with aany i so topes  o t h e r  thnn radioiodine . 

An improved s c i n t i s c a r m r  developed by P. R. Bell ,  J. E. 
Francis ,  Jr., and C. C. Har r i s  of Oak Ridge Nat ional  l a b r a t o r y  
has been given l i n l t e d  t r i a l  and shone g r e a t  promise. Its chief  
v i r t u e s  a r e  a high degree o f  s e n s i t i v i t y ,  r e l a t i v e  freedom from 

. 

he have been unabls 

It a2pears ' 

The inst rument  has b e n  found 

.. Inverse-quare- law e f f ec t ,  and fine discr iminat ion.  . .  

Anothar inEtryhient developed largelq. by P. R. B e l l  and t h e  
group working with h Q  is a probe counter f o r  Eurgical  pmcedures. 
T h i s  has been found t o  b e  of d i s t i n c t  valw, c h i e f l y  with radio-  
iod ine  . 

b 
I - r. c 

P ROSE BENGAL TAGGED WITH IODINE-131 
. .  
, . . .  , , 

York has begun, and i s  continuing, on t h e  evalua t ion  of rose  . .  
. .  bengal e g g e d  w i t h  i od ine - l3 l  as a l iver - func t ion  test. T N s  pro- . .  . gram ie being c a r r i e d  out  by Warren G h s e r ,  res ident  physician in 

experimental  mec3ciue, and o the r  members of the staff. 
b e n t  has been divlded i n t o  t- p a r a l l e l  and ainiultaneous de te r -  
e ina  t i o n s  t - .  

"he exper- 
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accumulations a s  a r e s u l t  of metastatic neoplasms. E f f o r t s  have . 
been =de to determine the the rapeu t i c  usefulness  of yttrium-90 
and lutecium-177 as isotopes for i n t r a c a v i t a r y  i n j e c t i o n ,  i n  ' 
c lose  cooperatign with Cranvi l  Kyker and o t h e r  mmbers o f  the Med- 
i c a l  Divis ion staff who a r e  making basic biochemical and animal 
s tud ie s ,  

- t h e s e  i so topes  n m a i n  well l o c a l i z e d  in.the reg ion  of the  cavity, 
an3 from a po in t  of v i e w  of metabolism and d i s t r i b u t i o n  are high- 
l y  suitabla for this type of therapy. 
etata t h e i r  m l a t i v e  merits i n  comparison with c o l l o i d a l  gold-198 

doses of  y t t r ium and lutacium necessary to produce a n  adequate ra- 
d i a t i o n  effect .  

. 
Complete evidence has been co l l ec t ed  i n d i c a t i n g  tha t  

It is n o t  y e t  possible t o  

* o r  chromic phosphate (phos2horus-32). Neither do we know the  
' 

Continued rosearch on t h i s  problem is i n  progress,  

S t u d i e s  of plasma disappearance and d i s t r i b u t i o n  af ter  in- 

A preliminary r epor t  on this work was givan a t  the rare- 
. - travenous adminis t ra t ion of these materials have a l s o  been per- 

fomed. 
earths conference held i n  Oak Ridge on October 27, 28, and 29, 
19%. . 

STUDY AND TREATMENT OF HEMATOLOGIC DISORDERS 

. *  

I n  a d d i t i o n  t o  continued use of phosphorus-32 for c e r t a i n  
p a t i e n t s  w i t h  polycythemia vera and the continued s tudy of intra- 
venous c o l l o i d a l  gold-198 i n  chronic granulocyt ic  leukemia, cer- 
t a i n  selected p a t i e n t s  haw been studied wi th  iron-59 and c b -  
miua-Sl i n  a n  e f f o r t  t o  gaWar more information about i s o l a t e d  
c l inical  cases of i n t e r e s t i n g  blood disorders .  One of these pa- 
t i e n t s ,  s t u d i e d  i n  g r e a t  d e t a i l ,  i s  a man u i t h  aplasia of t h e  
erythrogenic  e l e s e n t s  of the marrow, without  much disturbance of 
granulopoiesis  or thrombocyte formation. 

TRAINING PROGRAM 
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The c l i n i c a l  staff of the  Medical Division continued to ae- 
a .  

. . .  sist i n  t h e  teaching of the basic courses given by the  Spec ia l  
Training Division ef t he  I n s t l t u t s .  During most of t h e  one-inonth 

. -  . .  
basic Isotope-techniques courses, a c l in ica l  program tnvolving 
three o r  four af ternoons p lus  one l e c t u r e  m s  carried ou t ,  There 
uere also s p e c i a l  l e c t u r e s  i n  o t ! e r  Spec ia l  " ra in i rq  Division 
courses, including a r egu la r  l e c t u r e  i n  the ve te r ina ry  radiologi-  
ca l  hea l th  courses by A r t h u r  L. Kretchmar, 

. *  . I -  The c l i n i c a l  s t a f f  of the bkdical  Division has m i n t a i n e d  * 

a n  a c t i v e  t r a i n i n g  program. For t h e  first time, the  one-year ap- 
proved residency i n  i n t e r m l  medicine (experimental c l i n i c a l  medf- 
c ine )  has been f i l l e d .  
gram, one who began i n  Ju ly  and om uho began i n  October. 

here are now tw r e s i d e n t s  on- t h i s  pro- 
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The f irst  p a r t  of the mrk has involved i n j e c t i n g  mse 
iodine-131 int ravenously into se lec ted  p a t i e n t s  admitted t0 
the c l i n i c a l  service;  the sur face  of the l i v e s  is then survey- 
ed b i t h  the m d i c a l  spectrometer and a permanent record has 
been obtained on a Brown or Esterline-Angus recorder. Corre- 
l e t i o n  is made of data obtained wi th  the l i v e r  chemistr ies  and 
the c l i n i c a l  condi t ion of the p a t i e n t '  a t  the time of t e s t ing .  

The second p a r t  of t h e  work has involved InJec t ing  rose bengal 
iodine-131 i n t o  a d u l t  rats and s a c r i f i c i n g  them a t  appropriate  
i n t m v a l a .  
and gross and microscopic autoradiograms a re  =de.-, Other tis- . 
sues,  as t he  g a s t r o i n t e s t i n a l  t r a c t  and spleen, a r e  also as8ayed. 

The livers a r e  assayed f o r  iodine-131 ac t i , v l tg ,  

A t  t h i s  time it is t o o  e a r l y  t o  a t tempt  to make a d i r e c t  
c o r r e l a t i o n  between the curves 0btaine.d on l i v e r  survey and the  
var ious  d iseases  of the liver. 
d i c a t i o n s  t h a t  the shape of the curve ( t i m e  necessary to reach 
maximum a c t i v i t y ,  the  abso lu te  height  of t he  curve, t h e  p la teau  . 
and slope of t h e  e x c m t i o n  po r t ion )  is a l t e r e d  by both i n t r i n s i c  

There a re ,  however, d e f i n i t e  i n -  . 

and e x t r i n s i c  hepa t ic  disease . .  

'Ihe t edq iQur  f o r  ndcmscopic autoradiography of the liver 
is a t i l l  t o  be r e f i m d .  
t h e  r a d i o a c t i v i t y  does d i f f u s e l y  l o c a b  in the bepat ic  c e l l s  and 
is not concentrated i n  the Kupffer c e l l s .  More c a n f u l  r e so lu t ion  
is necessary be to re  a f i n a l  eva lua t ion  can be made. 

however, preliminary da ta  suggest t ha t  
' 

BONE-SEEKING ISOTOPES AND OSTEOGENIC SARCOMA 

A study of osteogenic sarcoma has been continued and a con- 
e iderable  number of  p a t i e n t s  haw been fol loved throughout the 
course of the disease.  The use of gallium has not  been continued 
during the last s i x  months;,but P-32 and o t h e r  isobpes have been 
given f o r  t h e  purpose of study of t h e i r  d i s t r i b u t i o n  i n  l e s ions .  
Seve ra l  p a t i e n t s  have been subjected to repeated su rg ica l  procedures 
by George Minor of the University of Virginia f o r  removal of pul- 
monary metastases, although this appears #to be a r a t h e r  discour- 
aging therapeut ic  approach.' Because of the m'u l t ip l lc i ty  of faetas- 
tases  i n  most cases ,  s eve ra l  p a t i e n t s  have shown evidence o f ' s i g d -  
f l c a n t  p a l l i a t i o n ,  and f u r t h e r  s tudy of the opera t ion  a p p a r s  worth- 
while. 
rently being s tudied  is t h a t  metastases in th3  chest wall occur 
r a t h e r  f requent ly .  'Ihe mechanism of their production is obscure. . 

One of the unusual f i n d i n g s ' i n  the group of p a t i e n t s  cur- ' 

. .rr \ . .  . .  
. .  

STUDY O F  COLLOIDS AND RARE-EARTH ELEMENTS 
. .  - . ..'. . . 

e ,  . '  ' -. -3 
' 

A continuous study has been made of p a t i e n t s  havipg f l u i d  

. .  
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