
CLINICAL STUDIES 

Could A Andrews 

The p e t  year hae eeen the strengthening of the Msdlcal Dlvlelon's - 
c l i n i c a l  e ta f f  by the  addi t ion of a senior  permanent s t a f f  member, an In te r -  
n i s t ,  Beecher W. Si t te rson .  

term c l i n i c a l  s tudlea,  Flue lncmaeed a c t i v i t i e s  In t h e  use of total-body 
I r r a d i a t i o n  a n d  attempte a t  bone-marrow transplantat ion.  
was largely e t l m l a t e d  by t h e  baeic work 02'Cherlos C. Congdon a t  t h e  Oak 
Ridge National Uboratory,  and much seals tance i n  qonnection w i t h  t h i s  prob- 
lem hae a l s o  been obtained from Dr. Congdm's assoclates ,  T. T. Ode11 and T. 
Elakinodan. 
and Robert H. Ni&htingale, wlth the he lp  of a conslderable number of ehort-  
term msldents .  Diagnoetic radiology and radiotherapy have been car r ied  on 
by Donald B. I h r l l n g  and Ormn W. I ? ! .  
cloeely w i t h  the c l i n i c a l  e t a f f  in connection w l t h  external counting proce- 
dures and In te rpre ta t ion  of aclntlecane. 
Harold S tef fee  and Bill M. Nelson, i n  addition t o  routine and reeearch 
pathology, have par t ic ipated i n  ac t ive  teaching In connection w i t h  the  clini- 
c a l  rounds. Betty M. Cooper, i n  adclltlon t o  performing t h e  techniques In- 
volved In  anestheeis for a var ie ty  of operations and  f o r  multiple bone-marrow 
a s p i r e t i o m ,  has a s s l e t e d  w i t h  electrocardiography and c l i n i c a l  care of pre- 
operative and  p o e t o p r a t i v e  pat ients .  

The reeearch program coneleted in  continuatian of several. of t h e  long- 

The h t t e r  study 

The care of pat iente  has been ranaged largely by Dr. S i t t e r e o n  

Douglae A. Roe6 has collaborated 

The pathology staff members, C. 

The outpotient servlce hae continued t o  increase somewhat i n  elm, and 
ha8 been largely handled  by Etna L. Palmer. 

A xnaJor contribution t o  the research program has been the col laborat ion 
w l t h  p rac t lc lag  physicians in Oak Rid@,  including Robert R .  Bigelow, W i l l i a m  
W. Pugh, Dana bJ. Rence, Paul  Spray, Robert P. Ball ,  Dexter Davis, Raymond 
Johnom, and  C .  J. S p a s .  Aeelstance end consul ta t ion have been provided by 
E i d e m  Smith a n d  E o b s r t  n e m n  of Ilhoxville. George Minor ha8 come from 
Char lo t teevi l le ,  Vlrglnla ,  on severa l  occaeione t o  perfom operations and 
o f f e r  c w u l t a t i o n .  

. *  
. e  

The nuraIn.6 staff'under ms. Adren S u t l l f f  has continued t o  contr ibute  
a major share t o  the  research ef fort  In the  c o l l e c t i o n  of data a6 wel l  a8 in - malntaiaing rout ine cam. ., 

I 

STuDIE3 KITH IODINE-131 

Clinical Staff 

l e d  t o  
Continuation of etudies of p a t i e n t s  with carcinoma of the  thyroid hae 
m h e r  emphasis on a group of pat ienta  who have f b c t i o n l n g  thyroid 
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t i s s u e  o r  tumor In  the nock a f t e r  attempted t o t a l  thyfoidectoDw f o r  carcinoma. 
Soveralmore of these pa t ien ts  have beon eubjected t o  reoperation with t h e  
probe counter i n  an e f f o r t  t o  romose the  t i e s u e  that concentrates iodine. 
Cormla t ion  of h i s to loglc  f ind ings  with preoperative e c h t l s c a n  rocorde haa 
shown aoms i n t e r e s t i n g  reeul te .  It eppoars t h a t  when such areas  are discov- 
ered, even i n  the  region of the thyroid bed, there  l e  a considerable l l k e l i -  
hood t h a t  they a r e  tumor.  
recur ren t  t w r  occur i n  the region of t h e  t rachea and hrynx where r a d i c a l  
neck d i e e e c t i m  does not  succeed Ln removing them. Surprleingly enough, some 
of these a r e  in  lymph m d e e  almost In t h e  midline. There eeem t o  be no 
clear-cut  pa t te rn  of uptake end  re lease of t h e  iodine that l e  f m f f i c i e n t ~  
s t r i k i n g  t o  allow soparation of tumor and normal thyroid on t h e  bsale of 
external counting o r  sc in t i scan  studies.  
important, elnce those t h a t  occur outside t h e  ~t3giOn of the n o m 1  thyroid or  
thyroglossal  duct a r e  almost c e r t a i n l y  tumor. 
l ee  may eventually lead t o  e r n e  f u r t h e r  evaluation of the  usefulneas of r a d i c a l  
neck d issec t ion  and t o t a l  thyroidectomy In t r e a t i n g  r e l a t i v e l y  early, well- 
d i f f e m n t i a t e d  carcinona of the  thyroid without d i e t a n t  metastases. 

. 

A eurprls ing number of amoa of ree ldua l  o r  

Location of t h e  lesion8 i e ,  of coUTabl 

It i ebe l i eved  t h a t  thwe etud- 

Preliminary s tudies  i n  a emell  nmber  of pe t ien te  with cercinoms of t h e  
thyro id  t r e a t e d  by desiccated thyroid o r  thyroxine have f a i l e d  t o  e h w  clear- 
c u t  regression of lee ione ,  although malntonance of a 
ca l  e t a t e  has been demnetrated,  

r e h t i v e l y  s t a t i c  clini-  

s m m  WITH m s c I N T I s c m  
C l i n i c a l  S t a f f  

Continued use of the  scanner hae resu l ted  i n  e m  f u r t h e r  familiarity 
with the i n t e r p r e t a t i o n  of records. 
eliminated, and more adequate i d e n t i f i c a t i o n  of recorda ha8 been lne t i tu teb .  
Cases of carc inma of  the thenoid  have been encountered in which the  primary 
lesion in the  g land  l a  palpable but not  detectable by the  acmner,  even with 
t h e  most carefu l  technique. Douglas A. Rose has i n s t i t u t e d  more careful 
eurveye of t h e  whole body in  connection with local-area ecanning,,and by mor6 
adequate coverage of areae of i n t e r e s t  e o m  leeione, which were previouely 
overlooked, have been dlekbvered. These have included areae of a c t i v i t y  high 
in the neck and euPsternally 

Technical defects have been largeu 

pat ien ts  w i t h  carcinoma of the  thyroid. 

-. 
TCYTAL-BODY IRRbIATIOTi AND BOkE-MAXRW !LIWTSpLAmTATIOIV 

C l i n i c a l  Staff 
a 

A s tudy  of total-body i r r a d i a t i o n  followed by M u a i o n  of freehly 
aepl ra ted  bono narrow IS 8 maJor prodect a t  t h e  Nedicel Divielon. The work 
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c l e  based on etudies ,  In tmimls, indicat ing the p o s s i b i l i t y  of t ransplantat ion 
of marrow w i t h  reoul t ing  g r e a t l y  Improved eurvlval  after large doses of radia-  
t ion .  If such a procedure could be workqd out f o r  human boings, It would o f f e r  
a form of  t r e a t m n t  f o r  accidontal  exposure t o  la rge  doses of radiat ion.  There 
l e  a l so  the  p o e s i b i l l t y  that It could aerve ae a form of treatroent f o r  c e r t a i n  
dieeaaee charactorizod by abnormsllty of,  o r  fa i lure  of, the bone marrow. 

fn the EIodlcel Division t h e  chief  effort hae been on a c l i n i c a l  l eve l  
and t h e  p a t i e n t s  t r e a t e d  haye had acute leukemia. 
marrow a s p i r a t i o n  and Infusion, a technique f o r  handling the  marrow wae estab- 
l lehed, Involving simple aepi ra t ion  of the pos te r ior  Ilium of a d u l t  donore 
given a goneral aneethet lc  and  compatible accordlng t o  t h e  major red-cel l  gmupee 
The wrrm s e p l r a t e  l e  di lu ted  w i t h  a medium containing c i t r a t e  and e l e c t r o l y t e e  
placed i n  a polyethylene tranefueitm bag, and i e  a d m i n l ~ t e r e d  intravenously with 
m h L m a 1  bandllng. 
marrow, and jn  two u i t h . s c u t e  leukemia a temporcy remission in the  disease has 
apparently been produced, 

the Medical Division. 
6peClal I r rad ia t ion  setup, and they have measured the  r a d j a t i m  dietr ibut ion,  
wlth t h e  he lp  of L. C. C h i e x ,  J. FuJi ta ,  and others.  
measurements have been Frovided by Raymmd I,. Hayes w i t h  the he lp  of Waahin&on 
Butler.  
ayman , Jr .) along with Dr. Ross and members of t h e  c l l n i c a l  e t a f f .  For each 
p e t i e n t  t rea ted ,  f o u r  merrow donma have been used; the  multiple aneethetice 
needed have been given by Betty N. Cooper. 
on Martha Clevenger and Barbara W e e r  i n  the hematolorn leboratory hecauee of 
t h e  l a r p  ntuibe? of s ~ c i a l  laboratory determlnatlona. Electrorhoret lc  etudJes 
have been done on the  aerum by Grenvll c. Kyker and Elartha Stewart. Specjal  
red-cel l  subtyping etudies  d e s l p e d  t o  demonstrate the  aucceas or  failure of 
t h e  t ransplan ta t ion  are being conducted by C. Harold S tef fee  and Joe Gray. 
Studies  on nitrogen balance and free amino ni t rogen of the ecrurn have involved 
t h e  e f f o r t s  of Arthur L. Kretchmar, B. L. Pyrd, the nursfng staff, and the Oak 
Ridce Hospital  d ie ta ry  e t a f f .  
problem f o r  We. t;ndrsws, Si t te rson ,  NjC,htIngale, and the reoldant staff, ae 

After pro l imbary  etudies  O r  

- I- 

A emell group of pa t ien ts  has been given r a d i a t l m  Flue 

Thle etudy Involves the c o q x r a t i o n  of a h o a t  t h e  e n t i r e  peremnel. of 
blarehall Bmcer and Eouglae A. R m s  have worked out a 

Surface d3eimetry 

The r a d i a t i o n  has been adninietered by Donald B. Darling a n d  0. W. 

The etukv has  put a s p e c i a l  hwden 

The pa t ien ts  have preeented s p e c i a l  c l i n i c a l  

well ae nnrsing problons f o r  1.lrs. Adren S u t l i f f  and h e r  e t a f f .  

- C l l n i c a l  S t a g  

Studies  have continued on t h e  in t racavi ta ry  w e  of radioactlve collolde.  
A group of pat lente  with carcinona of t h e  ovary hee been t r e a t e d  by vigaroue,. , . , 

eurcery end  In t raper i tonea l  radioact ive gold. 
t o  be of value f o r  p a t i e n t s  with papi l la ry  and p s e u d ~ s i n - f o r m i n g  tumors ' that  
do n o t  r e a d i l y  spread outside the per i tonea l  cavity. 

. .  . 
"hie fonn of treatment appeam 

 tumor^ of t h i e  e o r t  may 

. .  
0 
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c-3 appear nore hopcleaa than they ac tua l ly  am because of the massive involyernent 
end w i d e q r e a d  per i toneal  dlescminnt!on. 
the t o n e f i t  of adequate ~ a l l i e t i v e  ourgery because t h e  i n i t i a l  laparotmay 
ahowsd an a?perent ho-pleesnces of the lee ion .  
perfarm repcated operations, eometlms as many a8 f i v e  o r  e i x  in one pat ien t ,  
i n  an e f f o r t  t o  r c s e c t  t h e  tumor. 
has been admlnistered i m d i a t e l y  a f te r  the o p r e t i o n ,  w i t h i n  13 few hours, 

Such pa t ien ts  are h-equently denied 

It has proved worth while t o  

In  many of theso pa t ien ts ,  radioact ive gold 
Eo 

difYiculty with t h e  healing of t h e  wound has been encountered. The gold i B  
InJected by way of polyethylene tubes l n e e r t e d  st t h e  time of ~Urgery. 
d i f f i c u l t  t o  evaluate the  benef i t  of the gold, as compared with t h e  benefit 
f'rom the vigorous s u r g i c a l  therapy. 

- .- . -  . surfaces  from which tuyor has been removed without adequate eurrounding normal 
t i e a u e  he8 been considered m indicat ion f o r  t h e  gold treatment. 

. e f f e c t e  of the radioieotope t r e a t m n t  have not been51mporta;nt, slthough t h e r e  
may be s o m  contribution t o  t h e  foxnation of adhealme. 
p a t i e n t s  have had r e l a t l v e l y  few adheelone, conaidoring t h e  extent  of t h e i r  
dieeaee a n d  t h e  multiple operatione. A eimilar program ha6 been followed 
w i t h  a mll nmber of pa t ien ts  having tumors of t h i s  type arising in t h e  
appendix or  colon. 

It i6 

DI erne pat ients ,  t h e  presence of I%W 

VhtcSfCd 

In  general, these 

Continued use of yt t r ium-S)O has yielded  BO^ b e n e f i c i a l  r e s u l t s  In the 
cont ro l  of pleural  effusiune. Dosee used have been In the  neighborhood of 20 
ml l l lcur iee ,  with 50 rrg o r  less  of s tab le  c a r r i e r .  Relat ively l i t t l e  uee has 
been mado of luteciun-177, bu t  it is  ant ic ipa ted  t h a t  f u r t h e r  etudiee w i l l  be 
made of t h i s  radioieotops. A few pat ionte  have been given ni t rogen  mustard 
intrapleUral ly  on one s ide,  a n d  a radioact ive c o l l o i d  hae been given cm t h e  
o t h e r  s i d e  In an e f f o r t  t o  determine the comparative h is to logic  e f f e c t  of 
these two forms of s p p t o n a t i c  t r e a t r e n t  for effusions caused by malignant 
neoplasms, 

STUDIES 011 LNER DISTRIBOTION OF RADIOACTIVE ISCYl'OPE 

C l i n i c a l  staff 

A feu e t u d b s  have been conducted on various radioisotopes t h a t  IBay be 
These have Included radioactive of eo= use i n  del ineat ing l i v e r  metaetaeee. 

r o m  bengal (I-l3l), radfbactive gold, yttrium, and lutecium, and iodine- 
labeled albumin, 
l e c t  autoradiographic data from operative or autopey epecinvsne e h m i n g t h e  
d i e t r i b u t l o n  of rad io ieq topse- in  1esion.e a8 compared with no& liver. 
appears t h a t  a l l  the  radioact ive col loihe and roe8 b e w l  are almost cam- 
p l e t e l y  absent from m t a e t a t i c  %more  in t h e  l iver.  

are r a t h e r  confusing. Within 8 very l i m i t e d  experience, t h e r e  is  l i t t l e  

The Eedical ~iviaion hae been in te res ted  in t r y h g  t o  col- 

It 

Reporta in t h e  l i t e r a -  
' ture about the  loca l iza t ion  of iodine-131-labeled albumin In liver mstaetases 

e ,  

evidence of any s i g n i f i c a n t  concentration of t h e  leotope In the  leelone. 

Plane are under way t o  undertab phantom s tudies  on t h e  scint iecanner  
* 

in r e l a t i o n  t o  detect ion of l i v e r  lesions. 

9 
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HE3QITOLrrIC DISORDEXS 

C l i n i c a l  S t a f f  - 
.) 

Contlnued study of a group of pat iente  w i t h  leukemia and polycythemia 
has l e d  t o  addi t iona l  c l i n i c a l  experiences of j n t e r o s t ,  p a r t l c u l a r l y  in con- 
nect ion with t h e  development of late compllcatlone of polycythemia. 
c l i n i c a l  s t a f f  has a p a r t i c u l a r  i n t e r e s t  in' following the bone-marrow p a t t e r n  
in pat ien ts  with polycythemia l a t e  In the  course of t h e  dlseaee. Cooperative 
etudiee w i t h  T. T. Ode11 of the Blolom Division of t h e  ORk Rldee JVatlonal 
Laboratory have been undertaken i n  two pat ients .  
e u m i v a l  with aulphur-35. 

. 

me 

These are etudies  on p l a t e l e t  

The u8e of radioact ive gold i n  a small eer lce  of p a t i e n t s  with c h r m i c  
granulocytic leukeaia has been continued, but new pat ien ts  are n o t  being added 
t o  t h i s  s e r i e s ,  elnce the  r e s u l t s  do not seem t o  warrant it6 expanded uee. 

Previous s tudies  of mult iple  myeloma were not  continued during 1957. 

RADIOISOTOPE DLSTRlBUTION Il'i BOTE TuMaRs 

C l i n i c a l  Staff 

A 
has been 
chemical 

group of pa t len te  with carcinoma of the  breas t  and hone mstaetaeee 
s tudied,  nost  of them without the uee of radioieoto-ye.  S tab le  
measurekente r e l a t i v e  t o  calcium and phoaphorua metabolf.8m have been 

done, and it is an t ic ipa ted  t h a t  radioisotope etudies  w i l l  be used In p a t i e n t s  
In t h i s  p o u p .  
therapy f o r  these pat ients .  

I n t e r e s t  I s  centered on e f f o r t s  t o  s e l e c t  the proper hormone 

The evaluetion of the d i s t r i b u t i o n  of phoephorus-32 hee continued. 
Thi8 work was reported i n  l a s t  year 's  midyear report .  
eer ie8  has been expanded eomwhat. Autoradiographic data ind ica te  t h e  can- 
plexi ty  of the d i s t r i b u t i o n  of phosphorus-32, end t h e  d i f f i c u l t y  of exnreee- 
lng ln any eimDle way t h i s  d i s t r ibu t ion .  In general, the  data on loca l iza-  
t i o n  in bone metastaees:han breaet tumors and i n  o t h e r  type8 of bone leelone 
do not indicate t h a t  ghohphorue-32 w i l l  be a useful j8otope f o r  IrradIaT-jng 
euch lesione. 
pressing the  d i e t r l b u t j o n  have been developed f r o m  t h i s  etudy. 

Since t h a t  repart, the 

Certaln concepts of Isotope d ie t r lbu t lon  and rnethods of ex- 

1 

PATHOLEY 

C. Harold Stef fee ,  B. M. Nelson, and W i l l i a m  D. Jones . . . . _ .  

Collabmatfve e f f o r t s  Involving the patholopy laboratory in  etudiee 
of rare earths a n d  In the  attempt t o  follow the  eurvival  of t ransfused 
humen bone-marrow c e l l a  a r e  out l ined i n  o ther  eectiona of t h i s  report .  
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A m J o r  aslilevoment of the past  year has &on the planning and pm-  
eentat ion of t h e  f i r e t  week of the scmlnor f o r  pathologiete on the  diagnostic 
usee of radloect lve isotopes. This semlnar i s  cosponeored by the American 
Society of C l l n l c e l  Pathologlets a n d  i e  conducted os two one-uoek session8 
separated by a period of three r n m t h o ,  
day program l a s t i n g  u n t i l  1O:OO o r  11:OO PI.! each night.  
w i l l  be o l m i l a r ,  but w i l l  involve sessions on Saturdey a8 wel l .  The seminar 
hae incluaed lec tures ,  denonstratlone, laboratory work, end animl experi- 
mente, and has involved t h e  cooperation of the  e n t i m  senior  e t a f f  of t h e  

’ 

EIedlcal Dlvialon. 
t i c l p a n t a  end addi t iona l  eeminftre are planned f o r  the  f u t u r e ,  elnce there  ‘ 

were msny more a@icante than could be accommodated i n  t h i e  f l r e t  eeesion. ’ 

Eleewhere i n  t h l e  r e p o r t  i a  a eurmnary of the4technical BS-Cte of t h e  
aut3radlography program durinc the past  year. I n  addi t ion t o  these  feeturee,  
I t  should bs m t e d  t h a t  an a n a l y t i c a l  repor t  l e  being wr i t ten  for each Q V 3 8  
and microscopic autoradiogram prepared on human t i s s u e .  For ,eurg lca l  speci- 
mens, the autoradiographlc repor t  l e  subsequently added t o  t h e  c l i n i c a l  char t ,  
FDr autoray mater ia l ,  the  repor t  of eutoradiopams nnv fmme an i n t e g r a l  part 
of the  aiit.oysy protocol. This procedure is an endeavor t o  make the  pathology 
Y Y C O r d e  ne complete 8 s  ?ossible. 

The f i r e t  week consis ted of a f ive-  
The second week 

The eeminar seems t o  have been well received by t h e  par- 

Also d u r i n g  t h e  paat year, approval bas been obtained from the  Ameri- 
can Kedical. Association and the American Board of Pathology for a one-year 
residency Frogram i n  experimental pathology. This program I s  planned gener- 
a l l y  t o  accomodate short-term residents  who w l l l  be here for a period of  
th ree  t o  four months. IXlrlng 1957, one such resident  was aesigned t o  t h e  . 
div is ion .  
care of pa t ien ts  end d i a ~ o e t i c  s tud ies  using isotopic  procedures, and t h e  
c l i n i c a l  experlence i s  SuppleJtmted w i t h  animal experimentation. With more 
publ ic i ty ,  more res idents  a r e  expected t o  apply f o r  sppolntment t o  t h i s  
propam. 

The four-month Frogram include8 par t lc ipa t lon  in t h e  c l i n i c s 1  

C.  Harold Steffee,  William D. Clbbs, and Robert I,. Burton 
s .  

. d  

During 1957, 900 abtoradiograme were prepared f o r  the c l l n l c s l  arrd 
T h i s  number doee na t  include the  autoradiogram =de by reseerch e ta f fe .  

t h e  autoradiog-aphy group i n  i ts  own rgeearch e f f o r t s ,  nor d w e  it include 
autoradiograms made f o r  t h e  par t ic ipante  i n  the pathology t r a in ing  aemlnar- 
these amounted t o  an a d d i t l o n a l  400 preparations. I 

The reeponee of e ixteen commerclal.ly avai lable  X-ray film t o  
phosphorue-32, iodins-131, and mercury-203 has been determined. Only four 
of these films e x h i b i t  a l i n e a r  responee t o  dene l t ies  g r e a t e r  t h a n  1.5, and 
these  a r e  films t h a t  are extremely insensi t ive.  I n  general, a l l  films have 
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a l i n e a r  response, over a gree te r  range of density, t o  iaotopea of h i m - e n e r w  
emitters t h a n  t o  those of law-enorey emittere;  the reason f o r  t h i e  i s  not  
e n t i r e l y  c lear .  
eulfur-35 and chromlum-51. 

This study w i l l  be extended t o  include data  on response t o  

Extensive t e s t l w  of t h e  freeze-dry apparetue deslmed by the bbdical 
Division e t a f f  a n d  b u i l t  by the  ORINS shops has ahown the need f o r  some minor 
m d l f i c a t l o n s ,  which a r e  n w  being made. 
quality were obtalned and mlcroecoplc autoradiogram were made showing detaile 
Of phosphorue-32 d ie t r ibu t ion  that had not prevlouely been denonetrated. 

During tes t ing ,  epeclmens of good 

. Preliminary work on a technique f o r  eirnultaneoue detenninstlon of the 
d i s t r i b u t i o n  of two isotopes i n  the  mame epcimen hae been completed. 
eeeme likely t h a t  It w i l l  be poeeible t o  d i f f e r e n t i a t e  between eulfur-35 and 
calclum-45 i n  t h e  8ame apeelmen by ~ B B J I E  of a two-film technique, and further 
work an deta i le  of the  technique is  being car r ied  out. 

It . 

A review of the l i t e r a t u r e  was undertaken t o  br ing the exle t ing  punch- 
card f i l e  on autoradiographic publicatlone up t o  date through 19%. 

The e t a f f  again lectured t o  s i x  baelc radloleoto~e-techniques courees 
at  t h e  ClRIRs Special Training Division. 

I. c . 
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