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CLINICAL STUDIES 

Gould A .  Andrews 
.* 

Dur ing  the past year the c l i n i c a l  program has been character ized 
by f u r t h e r  exphasis on s tudies  of tob l -body i r r a d i a t i o n  and attempts 
a t  bone-mrrow transplantat ion.  
associated wi th  caring f o r  the men exposed t o  rad ia t ion  i n  the  Y-12 
accident cons t i tu ted  a major a c t i v i t y  dur'mg t h e  year. 
the accident victims was of i n t e r e s t  i n  r e l a t i o n  t o  t h e  program already 
under way, because it offered a unique opportunity t o  c o r r e l a t e  t h e  
changes i n  the n o m 1  persons subjected t o  acc identa l  r a d i a t i o n  wlth 
the changes observed i n  pa t ien ts  with various diseases  t r e a t e d  
total-body i r rad ia t ion .  

The unexpected r e s p o n s i b i l i t i e s  

The study of 

D u r i n g  the  year Dr. Rank Comas re joined our staff. He has been 
developin;; a n  ac t ive  program i n  r a d i a t i o n  therapy and a research 
program related t o  b io logica l  mechanisms i n  rad ia t ion  e f fec t .  Dr0 C O  
IIarold S te f f ee  l e f t  our staff t o  work f u l l  time a t  tFle Oak Ridge 
Hospital ,  
t r a i n i n g  program. 
Oak Ridge Hcspital  and cooparates with Dr. Nelson I n  various problem 
of mutual i n t e r e s t  t o  pathologists.  

H9 j.s, hcwever, continuing t o  take an a c t i v e  part i n  the 
He serves i n  b b o r a t o r y  a c t i v i t i e s  involving the 

' 

D u r i n g  the year the Medical Division has had the generous 
cooperation of a considerable number of physicians I n  Oak Ridge. Among 
these a re  D r ,  R o b r t  R. Bigelm, Dr. Robert P. Ball ,  Dr. W i l l l a m  WO 
?ugh, Jr., Dr. Dana W. Nance, Dr. Henry E. Ruley, Dr. C. J. Speas, 
Dr. Raymond A .  Johnson, 9r. Dexter Davis, Dr. Avery K i n g ,  and Dr. Paul 
Spray. \!e have a l s o  had assis tance from Dr, Robert Newman and 
Dr .  Eidson Smith of Xnoxvllle. Dr. George Minor of Charlot tesvi l le ,  
Virginia ,  has cbme severa l  t h i s  for  s p e c i a l  thorac ic  operations and 
we have benefited from *Its from 8 large number of clinical 
ConsultantS. During the f i r s t  part of the  year, a m a j o r  share  of the 
c l i n i c a l  load was car r ied  by Dr. Ryosaku Tanida, and durlng the later 
part of the year, Dr. F e l i x  Pircher carried these r e s p o n s i b i l i t i e s o  
Dr. AHra Tsuya and Dr. Yoichiro UmegaM, working chiefly with Dr0 
Brucer on problems r e l a t e d  t o  scannlng and Isotope  measurements, also 
par t ic ipa ted  a c t i v e l y  i n  c l l n i c a l  rounds, 
Briones joined our group as postresident  fn radiology on a one-year 

I n  December, Dr. J030 8.  ' 

. 
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appointment i n  conjunction w i t h  tho O a k  Ridge Hospital. 

The permnent c l i n i c a l  staff (msdical and nursing),  the  short-  
t m m  residents ,  postrss idents ,  and v i s i t o r s  from abroad are l i s t e d  i n  
the  sect ion on staff a t  the end of this report .  
i n  the C ~ f i C a l  sect ion represent  t h e  coxbined work of t h i s  group. 

The projocts  described 

TO DINE-^^^ STUDIES 

4 Clinical S t a f f  

Carcinoma of the Thyroid 

There has been a f u r t h e r  extension of our s e r i e s  of cases of 
pa t ten ts ,  with well-different ia ted carcinoma of the  thyroid, who have 
areas  of iodine-concentrating tissue i n  the neck a f t e r  presumed t o t a l  
thpxidectonly. Repeated s u r g i c a l  procedures have been done in aom 
of these pa t ien ts  Kith the probe counter used f o r  locat ing the  
f u n c t i o n i w  t i ssue .  
d i f f i c u l t  or iwpossible t o  remove the last remnant of f u n c t i o d n g  t i ssue .  
Histologic s tud ies  have been of g r e a t  i n t e r e s t ,  but of ten  puzzlhg,  
because it i s  d i f f i c u l t  t o  d i f f e r e n t i a t e  normal t b T o i d  from tumor in 
some instances. I n  genaral, t h i s  study seems t o  i n d i c a t e  that r a d i c a l  
neck d issec t ion  f o r  carcinoma of the  thjToid is not  a very s a t i s f a c t o q  
procedure. The areas  of remaining t m o r  a r e  o f t e n  in the rogion of t h e  
thyroid bed or c lose ly  associated w i t h  the larynx and trachea; because 
they are i n  these locat ions they a r e  not  necessar i ly  more adoquatefy 
resected by ’ rad ica l  neck d issec t ion  than by more conservative surgery. 

I n  the majority of cases it has 3een found, 

Other cases of carcinoma of t h e  thyroid n o t  fallhg i n t o  the 
foregoing group have been i m o s t i g a t e d ,  with s p e c i a l  emphasis on 
sc in t i scans  a t  vsrious i n t e r r o l s  a f t e r  test dome, In an e f f o r t  to 8 h u ~  
the  iodine- l3l  turncver . ra te  of tmar t issue.  Studies of surgical 
specimens with autoradiography and assay have helped c o r r e l a t e  
h i s t o l o g i c  type v i t h  i&ne metabolism. The we of l a r g e r  t e s t  doses of 
iodine-131 than mre f m e r l y  wed have made it possible  t o  r e v e a l  
poorly functioning metestases by externa l  measpments. Hew obsomatlona 
have been made on -ab of lodine-13l~-concentsation on nonthyroldal 
t issue.  -a 

‘Ve have followed a smll number of patients who hwe been given 
large doses of thyroxin for carcinoma of the  thyroid. ‘Ihe leslona ; . 
lime Shohm lack of progression but have not e h m  regr0SSlon. 
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Rates of j.cdir;o accumla t icn  by t h e  t h y r a i d  Gland are nost 
in formt ivo  i f  Cmy arg maswed early,  short& a i b r  the dose has been 
adninistered, and it 3,s presisoly a t  such t k m s  t h a t  the hieh 
n o n t m o i d  nwk  hTc:qround i s  a most trou.blosomo 3timbl- block. A 
soarch is cont!.nuing for R p r a c t i c a l  m 9 U l c d  t h a t  w i l l  get zrouxd this 
d i f f i c u l t y ,  end thns enhance the value of thyroid-npt-3ke measuremenu. 
Tn addition, tho e y m r h e n t s  nay WGU prcmlds usoful i n f o m a t i o n  on 
t!l;?-oid FhysiDhgy, and on tho  glandlo rosponse to sono of the muef 
drugs (e.Z., perchlorsts3) t h a t  show p r d s s  for 4 the chenlical cont ro l  of 
thyroid d p f u n c t i o n .  

SCINTISCANNING 

C l i . l l i C R 1  S t a f f ,  

Dot Factor 

St.uc€ies by Dr, Pircher, wing a thyrcid phantom, Indicate  t h e  
importance of the "dot factor" (cr c o m t s  per pxrlnf,). Scans made w i t h  
a low dot f a c t o r  m;y be mishaf ing  and may suggest unsven doposition 
when thorn is no real u i 1 e v e n n ~ 3 s ~  

In t ho  program on t x x a t m n t  of ros idual  thyroid romnts i n  the 
nock a f to r  t o t s 1  thy~.oidoctoirly for carcinSta, greRtRr e f f o r t  is being 
exerted in corre la t ing  the s c i n t i s c a n s  bofore operation with the  
f indings a t  surgery an3 the pathology s tudies  cn the removed tissue. A t  
t h e  time of svrgery a d r a x i n g  is  made showing t h o  lozat lon of each 
t h p o i d  re.nnant found, and each remnant is g3.von an idonti- nunber. 
Each r e m a n t  ro~o-rod i s  aosayed f o r  rad ioac t iv i ty  and examinsd 
h i s to log ica l ly .  
scL.ntiscans, 
sMllful i n t e r p a  t a t i o n  of sc in t i scans  and some evaluation of 
d i s t i n g u i s h i w  charactor is  t ics  (between n o r F l  and mallenant thyroid 
tieeue) that  r i g h t  6e detectod by &intiscans. 

Scanning t h e  Liver 

Studies by Dr. T a d d a ,  using a Xver phantom, have indicated the 
l i m i t a t i o n s  of scanning i n  shoving s m a l l  h s i o n s  of tho UV82.e It VBI 
very d i f f i c u l t  t o  determlno lesions smaller than 3 cm in diameter. The 
loca t ion  within the Uver is important i n  determining whether or not 
the lesion can bo located. 

Tho-data obfained are  corrslated rrith previous 
It i s  hoped this effort win provide a basis for more 

.I 
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Cllnlca l  S t a f f  

Studies of tol'&l-bo?q i r m d i e t d c n  f ollcwed by attempted rm-row 
transplantat ion in 1eul;e~iS.a hnve divorged i n  two rt iroctiors,  
a l l ,  it seorn3 c l e a r  t h e t  i n  som3 pat ien ts  Kit!i acute l e d m d a  a 
rz :~dssion o:cum t ! a t  13 probably not  cavmxt by t h o  rnmrow infusion hut 
is a r e s u l t  of tile r a d i s t i c n  itself, This is CPUYB f o r  ronmn3 intorast 
i n  the subjac t  of t h o  o f f o c t  of i r r a l i a t i o n  alolto t n  acuto l.eukoda* 
h i s  is impor tan t  as a pcssible  p l l i a t i v o  thorapoutlc ns~ln'3) and it i8 
also b,,portont bccouse there  I s  danger that roxiesions dua t o  
Frradiat ion alono b i l l  nisintorpretod es evidonca of 8ucc8s8 of 
n a r r a r  t ranspl in ta t ion .  To prme tho h t t e s ,  mors sF*cific h f o r n i t i o n  
is  necessary than simply t h a t  thore i s  dcrolopment of a renj.s!3iona 
There are ccattored previous r u f e z m c w  i n  t h s  1itornt.cire t o  success 
with total-bo6y i r r a d i a t i o n  i n  acute  lo:.dsrni.z, F L ~ ~ ! I O U C ~  12 gsrisrsl it 
has been thought t:, be FL wort,hleso t%wnpautic F ~ ' O C L ? C ? ~ Z ~ ~  It a p p m  
now t h a t  Kith 13rgo doses of r a d i a t i o n  it msy bo pD3siblo to pmdtY.Ce 
r e d s s i o n s  i n  S O R ~  pat ien ts ,  \le am et.fktrnptir:g t o  dstmnino uhich 
types of pat iont  this app.Ues to, 
the  gr imit ivc-cal l .  lauko.lina i n  childron, md t h a t  it ie much 169s 
l l k e l y  t o  scccesd i n  ths subtcuts  leukoniaa i n  oldsr  ago groupo. There 
is no doubt t h a t  t h e  1eukcd.c c e U s  are axcocdlryly radioseri3it4itt, and 
t h a t  rapid tissue broakdnm occurs sftar total-body I r r a d i a t i o n  In 
acute  leukunis, O f  g ronts r  concorn am ciho p r o b l m ~  refdtlng to 
regenerativo phenor:!sna, and *Ay  thoso occur i n  c s r t e i n  Fatiorits ard not 
i n  others,  

First of 

. 

It appa1.o t h a t  it 33 applicnbl9 in 

Tho att,sn;l;t,a to t r s r - ~ p h t  bono marrcu saom, up t o  tho Frosent, 
t o  be unaucse3sfu1, or a t  best t o  ham shorm only a traxrsient and 
dubious g r a f t  i n  on3 c3zo i n  GW serieo, Rs9iatioii doses t:p t o  800 r 
were reached ( i n  on9 cam),  highar t h m  110 hcd given Freviomly, 
-4ttention has t s a n  focqiod on severa l  f a c t o r s  Uiet m y  have t o  do with 
t h e  success of the marrbw t ramp3mta t ion .  

Y-12 Plant Accidoiit Pa t ien ts  

.. 

. d c 
During s l x  we& i n  June and July, the major porti,on of the timb 

and effort of tha c l i r l i c a l  steff wag dimctod t m w d  the  trsntnlant and 
study  of pa t ien ts  sxposed to an excessi-Je amount of r a d i a t i o n  in the 
Y-12 plant  accident of June 16, 1958. 
1:OO AM on June 17, and three p a t i e n t s  who received mwh snraller doses 
of r a d i a t i c n  wwe admitted on June 18, 
posed a bed-spsce problem, M c h  uas solved by discharging 8om patients 
from the hospi ta l  e a r l i e r  than would have bean dorm otherwise and 

FIm p t i a n t a  wore admitted at 

Tho sbiss ion of these patients 

. DOEIHQ 
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postponing t h a  scheclulod a2i-.1ssiom of o+Aer yatisnt!?. 
pa t ien ts  ach i t t c3  o r i g i n a l l y  imre kept i n  tho h o s p i t a l  for  &b days. 
The th rse  p3 t ieri ts  receiving the lo-*Yer doses wers dischnrysd af ter  
nine days bacause there  XIS v u 4  l i t t l e  evfdence of r a d i a t i o n  e f f e c t  
during this period of obscmntion, 
on an ou tpa t i en t  basis s ince  t h e i r  e i s c h r g e  from the  hospital. 
d e t a i l s d  c l l n l c a l ,  horntological,  end biochemical observations and. 
s tudies  r e re  obtained on t h e  pa t ien ts ,  

The fi?0 

A l l  t h s  patien+* h a w  bean followed . 
Rather .  

O f  the f i v e  pnt ien ts  who recsived the higliar dosago, four had 
nausea and vomiting boeinniry about two hcurs oftoor the accident. The 
f i f t h  p a t i e n t  had no vcrniting and 0nl.y sltat riausea of brief dura t ion  
on the  second day. I n  those i n  dioni it occurred, tho v m i t i l y  was not 
s e v e r e  an3 s l h i d e d  a f t e r  two d a p ,  oxco?t f o r  one p a t i s n t  who continued 
t o  have i s o l s t e d  episodcs of vomiting through the f o w t h  &yo 

Loss of h a i r  from the  scalp s t a r t e d  i n  all five p a t i e n t s  on the 
17th day. The h a i r  loss becam3 g r e a t  enowh t o  be obvlous on casual 
inspect ion i n  only two. I n  those two, t h s  graa tus t  lcss occwx*od in 
t!!e o c c i p i t a l  region. l%e loss of h a i r  p r s i s t o d  i n  ~ ~ Q S S  two \ l m + % i l  
the  end of the  h o s p i t a l  s h y ,  a f b r  vfiich thers  wa3 a grad-ml end 
progressive rogrowt!! t o  narmal proportions, 

During tho period of g r e a t e s t  blood-platslot degrosaion, cn8 
p a t i e n t  develcped a patch of petgchfEe on t h e  akdoiten and experienced 
s l i g h t  blosding of gums on brushing t h s  t.eotk on the 25th day. 
p a t i e n t  had si2Ght bleecliw of t h o  gum on brushing t h e  t e e t h  on the 
26th and 27th dzys, b u t  had no petechiae. h t h i r d  p t i o n t  devoloped 
petechiae over the body begirvling on tho 25th day, but had no evidence 
of bleeding. 

hothm 

The f a c t  t h a t  the pa t ien ts  did nut have any traLtnatic losions or 
r a d i a t i o n  dzmage t o  the s k l n  h e l p d  t o  elh€n3+,e f a c t x s  t ha t  might 
othenrise  have influenced tho hematolagical p ic ture  and provlded an 
unusual oppcrt tqi ty  t o  observe the e f f e c t s  of r a d i a t . i m  on bone mamm 
and per ipheral  ~lood. 
th ree  days t o  l c v o l s  of less than oils-third the i n i t i a l  count, 
tended t o  remain IOU, with some fluctuntion3, for &bout f ive weelo, 
a f t e r  vhich t h e m  was a slow and gradual  re turn  t o  normal levels. 
Short ly  a f t e r  iiadiation, z b n o h a l  mon&-ytic form Wero seen, as w e l l  as 
degenerating cells,  A few days l a t e r ,  g ian t  granulocytes were proninent. 

blood-cell  counta i n  the  high-normal range. By t h e  s i x t h  day the  t o t a l  
white cells ) rxw low-normal, where they remaimd with some variation 
u n t i l  about the 20th day, About a week l a t e r  the lowest l e v e l s  wem 
reached, some of which were &out 1ODO per cm. D u r i n g  the next month 
there  was a slowly progressive P>se t o  approxhate ly  n o m 1  levels .  

The lymphocytes showed. a striking fall Kithin 
They 

The initial blood s tudies  showed the pa t ien ts  t o  have white- 

0. 



The S l o o d - F h t a l o t  comit slimrod a suggestion of an in i t ia l  
r i s e  fo l loue i  by a re turn  t o  apprc?-=lmat.ely normal lcveLs, where they 
roaminad u n t i l  about 16 days a f t e r  tho r sd ia t ion .  
f a l l  s t r i k i n g l y ,  with the d n i m a l  values ranched I n  about 25 deys. All 
fire p a t i e n t s  had blood-platolet  counts belm 40,000 Fer cu rm a t  some 
point ,  and i n  two p a t i e n t s  the blood p l a t e l o t  count fell t,o exceadingly 
low levels. 
and then incraased r a t h g r  rapidly,  
again s i x  wee!<s a f b r  t h e  i r r e d i a t i o n .  

"tion thsy began to 

. 

Tho countns remsinod a t  t h e i r  lor lercrls for  a fat days 
N o m 1  lat-ols had besn a t t a i n e d  

Rod cell values shmred considsrablo v z r i a t i o n  fran p a a o n t  t0 .. . - - .  

pat ien t .  
values  occluTing about 36 dap af t s r  tho r a e i n t i o n  a x p ~ ~ u r e ~  

In two  pat ien ts  a d e f i n i t a  anemia dersl;?ed, ~ 5 t h  the lowest 

The reticulocyte count shoxed a bndency t o  faU. d&tng tho first 
e i z h t  days, b u t  re t icu locytes  were never t o t a l l y  ab3snt i n  axv ~ 3 ~ 6 .  
Eetxeen the l3t?1 and 25th days there ~ 3 s  an ribortivs r i s o ,  and then 8 
d i s t i n c t  rise a f t e r  t h e  3Vth d6y. 
occurred ar0un-l tho LSth day. 

The higl iast  re t icu locyte  cadi 

S e r i a l  bone m?rrow s t u d i e s  shouod A tOrrdsT12y tmrard yPcgl*oL!ahO 
decrease i n  c e l l u h r i t y ,  
g r e a t e r  drop i n  r e i - c s l l  procurscrs, so th;t on tli5 5th dny e. rolative 
grsnulocyto predoninnnce was present, w i t h  tlis r0d-mL'- prscllrsors being 
1483 than  ona-f i f th  of tho nuclcotod olmuiifa. 1iwoC t o  f i v e  days after 

decrease i n  msgakaryccytes oscurrsd, bccming mcst severe A 2 rono*ced days after 
t h e  i r r a d i a t i o n ,  gi;nt nsu t rophi l  form mr'o p m i n a n t .  

t h e  i r r a d i a t i o n .  
degensratj.ng megakwgocyte f o w .  A t  the po.'nt of Ereetoot marrow 
depression, 33 days aftar t h e  accidsnt,  there imE a pronounced increase  
i n  unident i f iab ls  monoriuclear c a l h ,  m d  p l o ~ ~ a  sells were prominent 
in c e r t a i n  c e l l u l o r  areas  of the marrow smpfe3 .  Aftor tho Fsriod of 
greatos  t hypoccl lular i ty ,  there  wag rntlier rap id  ragenomtion to normal 
or increased ce l l c lar i ty  by the ,$th day. 

There 
were s e v e r a l  epizodos of minor infec t ions  such a9 furuncles, upper 
r e s p i r a t o r y  infect ion,  acute  pharyngitis, and accta t o n s i l l t i s o  Tha 
only elevat ions i n  tenp9rature o c c u q e d  i n  tuo. w t i e n t s ,  a t  the tinu, of 
acutA pharyngi t is  on dns and acuta tcinsil itAa i n  t h e  other. Both of 
these p a t i e n t s  were t r e a t e d  with ta t racycUne f o r  10 days. Otherwi80 
there was no use of a n t i b i o t i c s .  

I n  the e a r l y  stag09 thero m s  a rzlativsly 

Tnie ~ ' a 3  procedsd by ths presence of mar!! 

No soricug infec:tions occwrad i n  any cf the  pa t ien ts ,  ' 

The r e s u l t s  of biochenical s t u a e s  are ruportcd elsewhere. 

D u r i n g  t h e  e a r l y  part of t h e  t r m t m n t ,  tho use of bone-mafim 
infusions i n  t h e  f i v e  pa t ien ta  receiving tJie larger doses uas considered3 
howevor, I t  was desidod not t o  use t h l s  mtsuro u n h s s  the  aubeoquent 

.condi t ion of the p a t i e n t  became precarious. Donors were pbtained for 

\ O b 1  I O b  

. 0- 

DOE/HQ 



-26- 

each p a t i a n t  f o r  t h i s  pwp03s 2s w e l l  as for fresh wholo-blood 
t r n n s f u s i o n s  i n  t h o  nvont tho)' might be nsedsd. 

Aftsr discliargo from t he  hospi ta l ,  and dtiripg ohsonation a1 . .  
outpat ients ,  the most  pro:dncnt and wliforrnLv preocnt a;mptom wat! 
weakness, especially i n  t h e  upper h g s .  This wns r e p i - t e d  a few dwa 
after dischwgo  from tho  hospitc?l. and psrs iskd i n  varying degroes Of 
s e v e r i t y  i n  t h e  d i f foront  p a t i e n t s  for sovcral wseks. 
of convaloscenco and progrossive incrcclse 9.n physical  activity a t  hone, 
t h e  patients rotlimed t o  work. I n  ono pst.iont i n  the In~~or-dose  group, 
t h e  k-ea'mess i n  the l egs  bccams 00 ssvore t h a t  he v a s  absent firom work 
because of it. 
i n  about two vccl:s; hovever, the synptcms again becase sovero and. 
another poricd of  fibsence f r o n  work occurrod t c w ~ u s e  of  thorn. 
h i s  ccurFe has  been one of s l o v l ~  p r o g r e s s i w  improvement. 

' 

After six W O e b  

Tnore wzs gradual improvementhd ho returmd t o  work 

There8fbr 

Othor s p p t o m s  have consisted p rb :a r i ly  of various manifesthtioTl8 
of nen ' cunoss ,  restlcssness, and inabili ty t o  s leep well. 

A ccnt iwi i ig  stcQ of ths metntolic effects cf total-bo@ 
l r r a d i a t i c n  i n  man is being l~ade.  
exposed t o  ncutron end gama i r r a d i e t i o n ,  a grost m a ~ v  rout ine 
biocherdcal prccedures ware perfcmed. 
these i s  a d o t L i l e d  study of cre2,tine and cr6htinir.o 0xcref5on. 
E i l l y  Eyrd has spent soverol months studying and c o r e f w  standardizhg 
a method f o r  t h e  rnoclsurement of c r e a t i n e  and creatinine t h a t  w86 
described i n  t h e  Utorature in 1955. 
been checked soyoral tlmas, and it is evident  t ha t  tota l -boa 
irradiation a t  k r q l s  up t o  about 300 r doos not, u l t e r  c rea t ine  OF 
c r e a t i n i n e  excretipn. 
tho  n inhidr in  n u i o m t r i c  technique has h e n  deternined i n  theso patients 
and shom no cons3stent chang08. 
w i l l  givo deta i led  information about the excretion of. individunl amino 
acids,  is currently b e h g  perfcrbd .  
Frel5.rdnax-y b u t  S u g p 3 9 t  t h a t  t m r i n e  excreticn is iWrmSed and that 
beta e m l n o i s o b u t ~ ~ i c  a c i d  is excreted In increased amow~ts in 
i r r a d i a t e d  subjocts ,  'The increased exwetton i n  taurine $8 no t  BO 
clear-cut as t h a t  i n  t k ta  aminoisotutJric acid, 
a r i s e s  from the  breakdown of desoxynucloic a c i d  and might be an 
ind ica t ion  of cell-nnclous breRkdotm. 
levels of excretjon of this emino acid are correlotod s u f f i c i e n t l y  well 
with dose of r e d i a t i o n  t o  be a useful .I- i n  v ivo  dosimeter. 

In the n o m 1  msn acc identa l ly  

Cf p w t i c u l a r  i n t e r e s t  mong &. 
T b  bta on these n o r m 1  men have 

The cmino ac id  nitrogon that  in mettrratle with 

The chromatogrnphic amusis, which 

The'ldate avai lable  are very 

This l a t te r  ambo acid 

Thera Is som Sllgg8Stion t h a t  t h e  

Present 

. .  
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d d c n c e  also suggests t h a t  a chayge i n  ssrino excret ion follows 
total-body i r r a d i a t i o n .  

BO1 X -YA rJickJ AUTOTRA h5 P IAN TA TI ON AFTER NITROGEN IIIIS TARD 

C U n i c n l  Staff 

An effort is under way to n . e  use of an autograf t  of bone 
narrow i n  conjunction k i t h  large dosos of nitrogen mustard. This 
p r o j c c t  i s  r o b t e d  t o  the htal -body i r r a d i a t i o n  e@erFrrlcnt fi acute  
leukenia, and the same method of obtaiming and infusing F ~ C W  i 8  used, 
A c o u p  of p a t i e n t s  (selected beceuse t h o i r  neoplast ic  disease has 
FroEressed bogond ccnventicnal therapeutic masures and bocsuse there  18 
a lack of dencnstreble metastases t o  bone) are boing g i m n  h r g e  doses 
of nitrogen mustard intravenously, 
a l l  given within a per iod of 5 to 10 ndnutes. ' h e  prwcduro, including 
general  anosthosia and a s p i r a t i o n  of bone marrow, is conducted i n  the 
sane way as with the bone-marrow donors for tho acub-leulroda program. 
The di lu ted  bone marrow, i n  i t s  p l a s t i c  bsg, is s tored  for h t o  6 h o w  
8 t  icebox temperature, subssquently warmed t o  epproxhnte ly  body 
temperature, and i r fused  intrsvenously. Control menhers of this series 
have been selected from a t a b l e  of random numbers, and th decialon to 
include a p a t i e n t  i n  the s e r i e s  i s  made 3ndopsidontly of a knmledge of 
whether t h e  subjec t  wil l  fell i n  the  bono-marrow or c o n t r o l  group. No 
conclusions w i t h  regard to bona-nswr*m tr tnsplentRtion can be c h w n  a t  
this time, Two pa t ien ts  have responded encouragir!xv, with marked 
regresslcn of lecions,  t o  this l a rge  dose of mustard. 

The doso r a t e  is 1 mg/kg body weight, 

C U n i c a l  Staff 
.* 

Certain lon&-ra&e programs hava continued t o  oecu~y 8 part of . 
the c l l n i c a l  a c t i v i t y  of t h e  Hedical Mvlsion. Sone of the89 are 
c a r r i e d  on c h i e f l y  f o r  prirposes of teaching tho r e s i d e n t  staff  and 
offer ing  a v a r i e t y  o f ' c u n i c a l  experfonce t o  €he pornanent staff. 
Certain of these projects have s p e c i f i c  research value; pthors do not. 

Study of thyroid dimase, in addi t icn  to the s p d f i c  project8 
mentioned, includes a long-range inves t iga t ion  of carcinoma of the 
thyroid, Som pet ients  with hyperthyroidism and cardiac or pulmonary 
insuf f ic iency  a r e  a l so  treatsd with loding-131, Tnere is 0. continuing 
Interest i n  e a r l s  and l a t e  histologic e f f e c t s  of iodine-131on thyroid 
t i s s u e ,  and addi t ions t o  this group of 8pocb.ens have beon mde during 

. .  
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Hcma tologic  di3crdors hnve occupied w c h  of t h o  o t t t n t i o n  of 
the staff. 
cnses of po3ycythemicl and chronic leukemia, Splunecta&s are done h a 
feu cases and tho oxcised spleens assayed f o r  chroniun-51 or  iron-59 
an e f f o r t  t o  mala a cor ro la t icn  with extsrnal counting measurements. 
Quite  a number of pat ienta  with ioukomia are followed in preparat ion 
f o r ,  or follow-up from, total-body i r r a d f a t i o n  trsatmont. We continue 
t o  see p a t i o n t s  who present  diagnostic prpblerns i n  hermtology, on 
referral from physicians i n  surrounding areas. Much of the hemtology 
is dons on an outpat iant  bnsis. 
g r e d w l  shift i n  eaphtisis from the blood disunses t o  fellow-up s t u d i e s  
on pa t ien ts  t rentad x i t h  iodine-131 and pa t ien ts  having intmcovitary 
administr2tion of col loids .  About 30 outpntients am toiw seen each 
month. & 

i n  tr l th the invest igat ion of i n t r a c a v i t a r y  col3.oid thorayy. Efforts 
t o  compare ybtrium-90 and lutociwll-177 Kith gold-198 f o r  t h i e  purpose 
have not  progressed very far; it has lean d i f f i c u l t  t o  f i n d  suitable 
cases and t o  es tab l i sh  c r i t o r i a  f o r  evaluatSon. It is clear that 
yttrium-90 can bo effective for t h i e  application, b u t  i t s  meri ts  
relative t o  gold-198 m e  not established. 
t o  p a l l i a t i o n  of c o r t a i n  pa t ien ts  h i t h  carcinom of the ovary hae been 
continued, and t h o  r e s u l t s  a p ~ e a r  favwable. 
disease f i t  i n t o  the s tudy of large doses of nltrogon rnushrcl and this 
t r e a t n e n t  ha5 y i a l d e d  pronounced t r a n s i e n t  benef i t  i n  some patients. 

We hnve nroaswed t h e  concentration of phosphorus-32 i n  tmore 

Therapy h i t h  pot~ssiuv-32 i s  w e 3  3s ~ ~ r c ~ i o ~ l y  f o r  c o r t a i n  

The o3tpzt iont  program is  showirg a 

I n t e r e s t  i n  carcinom of the ovmy coT;t.jnues. This study tie8 e- 

A vigorous surgical approach 

Some patients With tW 

biopsied o r  renoved a t  0p6rat.ion. 
obtained as a basis f o r  comparison. 
supplements a series of autopsy s tudies  already made. 

se lec ted  Fatiexits. 
continuztion o f , i t ,  with e f f o r t s  t o  clarify c r i t e r i a  f o r  selection of 
cases  . 

Simultanoous hloo6 samples are 
'Illis group of operative apocimem 

Resection of pulmonary metastases has been c s r r i e d  out i n  a feu 
Tho results of thi3 program appear t o  warrant 

. 

F. Camas 

A ncwly i n s t a l l e d  c o h l t 4 0  telotherapy machine was readied for 
This is a r o t a t i o n a l  u n i t  p.ox?dod w i t h  Wo 

The c e n t e r  of r o t a t i o n  is located midway 

use in r a d i a t i o n  therapy. 
sources of about 600 c u r i e s  each of cotal t -60,  located 180° apart, 
I n  an open ring arrangement, 
between the sources, and a t  60 cm from them. A t  t h i s  point tho dose 
ray from each source ranges from 27 t o  32 r por minute, according to 
t h e  f i e l d  s ize .  I n  c o r t a i n  instances ( i n  usjng pata l le l  opposing fields, 
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360' r o t a t i o n )  both source; can bo i n  the posi t ion at. the same 
time, doubling tho dose rnte.  T ~ R  n e t  e f f e c t  is that of h a v h g  8 
hoctocurie un i t ,  w i t h  its s m l l  size and mobili ty,  With an out.put 
corresponding t o  t h n t  of a ki locurie  machine. 

Whether t h e ' p a t i e n t  is t r e a t e d  with s t n t i o n m y  f i e l d 8  or  by arc 
or c i r c u l a r  ro ta t ion ,  t h e  t i s s u e  doses are celculatad by neMne use of 
the tumor ta a i r  ra t ios .  
on t i s s u e  doses, r a t h e r  t h n n  skin dose, vhich in cohal t  t e l9 ther8W 
is of little significance.  
experimental sotup was used. 
i n  which a Vlctoreen 25 r-meter was auhme~ypd. 
fastenod t o  the frame of the mnchine and the phmtom was l a i d  over the 
treatment table .  By moring t h e  phantom l a t e r a l l y ,  the water thic'mes8 
hetween source and p r o h  was reduced a t  1-cm i n t e r v a l s ,  and the r a t i o s  
between dose r a t e  I n  air a t  tho center  of r o t a t i o n  nnd dose i n s i d e  the 
water phantom w9re plotted.  
si7es. 
values. 

With t h i s  method, a t t e n t i o n  is focused mainly 

It consieted of a Lucito water phantom 
To obtain tumor t o  air r a t i o s  a simple ' 

The r-meter uas 

Heasuremonts were made for sovoral f i e l d  
Our data agree within 3 per cent u i t h  one s e t  of published 

... 

h e  t r e a t m m t  table is of nluminwn a l l q -  in order t o  minimize 
the  at tenuat ion of the cobalt-60 beam when it points  upward. 
determine the dogree of attenuation, a Victoroon r-ncrter wns placed a t  
t h e  cen ter  of r o t a t i o n  of the mchine,  8 and 10 cm above the surface 
of t h e  t a b l e ,  and  measurements wore t s k m w i t h  the cohal t  beam 
t ravers ing the table a t  d i f f e r e n t  angles. 
amounfxd to about 15 per cent  a t  30' fiom the horizonts l .  A t  90' It 
M\S about 8 per  cen t ,  sml l  var ia t ions  being due t o  as arm of the 
f i e l d .  
r o t g t i o n  is raduced 8 per cent  when the  machlno is inoving thrcugh a 
180 a r c  under t he  table. 
4 per  cent. 

To 

I'll0 maxinun e t tenuat ion  

On the averace, t h e  intensity of the  beam a t  the center of 

For 360' tha ovsr-oZ1 reduction is taken a8 

Twenty-txo p a t i e n t s  u i t h  eeverel types of  malignancy ham 80 
' f a r  been treated. .. 

1 
* 8  

The response of a large number of comercially a v a i h b l a  X-ray 
films to sulfur-35 and chrodum-Sl has been determined. 
with data  previously obtained from phosphorus-32,' Iodine-131, end 
mercury-203, it seems t h a t  t h o  ranee of l i n e a r i t y  for any trp of fila 
decreases as the be ta  energy becomes lowx=. 
n o t  cvmplete as yet. 

I n  conjunction 

Analysis of all data I 8  
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