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RADIOTHERAPY AND CANCER 
Victor A. Marcia I, M. D. 

D I V I S I O N  
Head 

Tralniry I n  &ll r s p e c t a  of t h e  a p p l i c a t i o n s  of nuclear t ne rgv  t o  
cancer for phys lc i ans  and a l l i e d  personnel 1 s  offered.  
pr@grLn4 d t r lEned  t o  b.pruve kncwledge In t h e  cancer And t A d i r t i o n  
f i e l d s  I s  conducted t o  enhance t h e  t r a i n i n g  program. 

A r e t e a r c h  

Dr. Arturo Valencia Serna f rm  C o l m b l a  cmpleted h i s  recond year 
of‘ r t s i d e n c y  in t h e  ra3iotheraFg residency progrkz, vhich 1s desig- 
ne3 to q u a l l f i  phys ic i aza  as r a 2 i a t l o n  t h e r a p i s t s  md is approved 
by t h e  A:crlcar, board 01 ha:!lolo,?.. Dr. Valencia is c u r e n t l y  i n  
h i s  t h i r d  y e u  of residency st the Puerto Rico h’uclear Center. 

Dr. Fcl lpe  8 .  de JesGs f r r .  P J e r t o  Rico c m p l e t e d  six months 
it ,  t h e  rai iotherapy residef i ty  pro~ra: during 19L4. 
is nou i n  r e s i d e n c e  at Ufiiversity Hospi ta l .  h. de Jestis 

Dr. Hanuel J. Caussl frcr, krger, t ina c w p l e t e d  a three-month rulio- 
t h e r a p  t r a l c i n g  Frcgra?. i n  A;ril, 1%4. 
Cf tadio:herayy r e n i c e s  a t  Rawsor~ Health Center Hos?ltal i n  San 
Juan, k g e n t i n a .  He i s  curreEt1y i n v e s t i ~ a t i n g  the  p o s s i b i l i t y  of 
5nsta;lJw e l t h e r  a c o k s l t  or cesiu: t e l e the r s?y  u n i t  and elso In-  
rtalllr4 a c l i n i c a l  r a i i o i s x o p  s l a b o r a t o r y  a t  Rawson Hospital .  

D r .  Csussi I s  the  chief 

YJS.  DcrArp Echcvk-rle, a t e c h i c a l  nurse a t  t h e  Ponce D i s t r i c t  
Hcr;ital, ca.;llett:! i n - s e r v i c e  traiciw i n  t h i s  d l v i s i o n  during 
1P;k. 
D i s t r i c t  Hosp i t a l .  

Y z s .  t c h e v a r r l a  I s  vorkinE; v i t h  cancer p a t i e n t s  at t h e  Ponce 

h ? i n C  1%L, f o u r t h  y t ~ r  medical s t u d e n t s  c m p l e t e d  a one-month 
t r a i n i n €  C w s e  i n  r a? io the rayy  designed t o  f a - S l l a r i z e  theE w i t h  
t l n c e r  rnd r a d i o t h e r a p u t l c  p r o b l e m .  

Aneel R o h r l p e r  Rcdrlguet 
Zcomrdo CoUato L6pcr 
Juan A. C a s t r o  Barnes Ernest0 RivC Mora 
k z f n  C. UrAnda Herninder 

Her& J. Cestero &Uar 
Humberto J. Ortir & b e 2  

k f t a l i  Rodriguez h d e o  

fhe  Ridiothcrapy v l d  Cancer Reridency Program at t h e  h e r t o  M C O  
kX1t.r Center hrr had seventeen p t i r t l c l p a n t s  t i n c t  1957. A litt 
Of t h e  p s r t l c l p a n t r  l n c l u d i n c  t h e  d a t e r  of p a r t l c l p t i o n ,  country 
of o r i g i n ,  md p r e r e n t  position ( i f  known) i s  presented:  



P A R ~ C C I P A ~ T  m DATES OF 
COmqYi3Y Of ORIGIN PUT1 CIPATION R?EENT K)SITION 

JoaC K. TmC, N.D. J a y  1, 1957- 
m a i n  (naturalized June 30, 1960 
V.S .  c l t l r e n  
Augurt 28, 1 g b O )  

Jo& 7'. Hedim, N.D. J d Y  1, 1958- 
h e r t o  Rlco June 30, 1959 

Jeanne Urliias, R.D. J ~ Y  15, 1957- 
h e r t o  Rico AugJst  14, 1961 

Ernes t0  K. M e j ' ,  K.D. JLQ 1, 1959- 
Argent im June 30, 1960 

AnCrCa Rralta, R.D. J ~ Y  1, 1959 
Dn, I n l  can Re TJL 1 i c November 22, 1960 

Alberlo Cclde, N.D. J a y ,  1959- 
Puerto Rlco June, 1950 
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Hart inn Car t e l l , ,  H.D. July 1, 1959- 
Q a i n  ( M t u r i l i r e p .  June 30, 1%3 
U. S. c i t i z e n )  

Chief &ltntirt,  
Rad i otherapy and Cancer 
Division,  PRM: 

Head, Radiology Depart- 
wnt, Dr. I. Gonzaez 
Martinez Oncologic Hos- 
pital ,  Mo Piedras, 
h e r t o  Rico 

Associate Scim t l r t ,  
Radiotherspy and Cancer 
Divi&ion, FfUlC; Deputy 
Direc tor ,  Cancer Contro 
Rogra:, h e r t o  Rico 
Departwnt of Health 

Direc tor ,  Rbdi otbe rapy 
Department, J.R. V i d a l  
Hospital ,  Corr ientes ,  
Argentina; Di rec tor  of 
Radiology and Nuclear 
Medicine, U n i s t r y  of 
Education and Publlt 
Health, C o n i c n t e s ,  
Argentina; Professor of 

Medicine, Northwest 
Natlonal University,  
Argent i n s  

R e 4 1 0 1 0 ~ j  School O f  



Jurn Reurchc, R.D. 
A N  

& v i r 0  Rosas, N.D. 
C o l a 2 i r  

Efre in  Hbvarro, R.D. 
k X i C 0  

D ~ g l  a t  Carr izo,  K.D. 
Ve ne z ut la 

k T i 0  W . r a n W c ,  R.D. 
~ c i i v i r  

November 16, 1959 
June 30, 1960 

July 3, 1$0 
June 33, 1952 

July 1, 19% 
June  33, Is1 

J s n u e r y  1, lgl 
E e c e t t e r  31, lg3 

J u l y  1, 2951 
June 30, 1%2 

July 1, 3x1 
J u l y  30, 1562 

Head, Radiotherapy h- 
p a r t w n t ,  " l n r t l t u t o  de 
Rediologia Cayetano He- 
r e d i a  Loayra Hospital;" 
Head and Associate Re 
fe s s or, Rbd i o t h t  rapy 
Deper tment, "Universfdad 
Fkruana de Ciencfas I&- 
d i c e s  Cayetano Hercdia," 
hrii 

A s s o c j a t t  S c i e n t i s t ,  
Radiotherapy and Cancer 
Divi si on , m C  

Rediotherapi S t  , ?&tion- 
a1 Cancer f n t t i t u t e ,  
C 01 at i e  

Cancer I n s t i t u t e ,  
Mexico 

Sefiior Resident, R a d i e  
therapy Department , 
J e f f e r s o n  Medical Col- 
lege Hos?ital, 
PFSladelphia, pa, 

Head and Ass i a t sn t  .Ro- 
f e  L s or, R e d i  otherspy 
Division, School of 
Medicine, Universi ty  of 
k i c d ;  D i r e c t o r  of Ra- 

Memorial Hospital 
diOther&?y, Jackson 

Radiologir t ,  AN 
I 

DO Q 
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Lucks D l  RienzO, R.D. 
k g e n t l n a  June 300 1963 Radiological Clinic; 

July 160 1962 Director, Dr. Di Ritnzo 

R l v s t e  Rndiology school 
General Secretary of the 
Society of hclear  Medi- 
cine and Rocntgtnology, 
Cordoba, Argentine 

Artu ro  Veltncia,  H.D. January 1, 1963 In trainlry a t  PRNC 
COlR-bia to present 

Felipc de J e t b ,  R.D. 
h t r t o  Rico to prtoent 

July 1, 1954 In training n t  mvJc 

PA,’ 91 t I PA!T= h?2 DATES OF 
CD‘Js-ZY OF OFiZI?; Pan CXPX7TOh’ msm  SITI ION 

( h i e l  A l v a ,  R.D. ).‘,arch 29 - Aadiothera~ist ,  Bzit ish 
k r 6 e r . t  i n k  August 17, 1958 Hospital ; Raiiothtrapirt 

Roffo Cancer Jiospital, 
Butnos Aires, Argentina 

AJvarc k - i z a ,  N.D. 
CGlmtia April 30, 1959 L Cancer Institute, 

February 1 - Radi  other a p i  s t , Net i on- 

Co1oP;Sla 

tiapole bn ~ ~ t o s ,  N.D. Gcptember 29 - Radiotherapist, Cancer 
Peru October 4, 1958 Inst i tute ,  Una, F e n  

Hoderto Rlvero, E.D.. 
Ve ne rue l~ 

February 3 - 
Hay 3 0  2961 

Head, R a d i  oi sot  opes 
Divi si on, Univer si ty  
Hospital ; Radi ot htra-  
p i S t ,  Razettl Cancer 
Inst l  tute, C a r r c u ,  
VIM zuth 

Hanuel J. C.u~Lfl; R.D. 
Argt nt  Inn 

Jinuary ?8 - 
April  30, 2964 . .  

Chief, Radlothtrrpy 
&mice&, Rauson Health 
Center Hospital, 6an 
JUM, Argentina 



Rercuch  p r o j e c t &  conducted i n  t h i s  d i v i s l o n  c o n t r i b u t e  t o  a c l e n t l -  
t i c  bnckgrmnd f o r  t h e  t r a i n e e s  and to r t i m u l a t e  them t o  carry on 
t h e i r  cmn h w e s t i p t l o n s .  Tn general ,  t e s e a r c h  i a  or i en ted  
twvd  mal.Ing COntribUtlOn6 i n  t h e  c l i n i c a l  hspects of r r d i a t i o n  
therapy rnd in t h e  f h d k w n t a l s  of radiotherapy,  r a d i o b i o l o a ,  and 
cmcer I C  a w d i c r l  i c ience .  

1. " h l u a t i o n  of Radiat ion Response by Means of' E x f o l i a t i v e  Cyto- 
lw i n  Cases v i t h  Cencer of t h e  Cervix h-eated u i t h  Radiation" 
h i s  r t u u ,  8 c t l v e  s ince  f i s c a l  year 1%1, 1s designed t o  help 
evaluate e x f o l i a t i v e  c3201o&y as a t o o l  f o r  d e t t n r l n i n g  prog- 
nosis i n  c a s e s  w i t h  carc1nm.a of t h e  ce rv ix  t r e a t e d  ui th  r a d i -  
a t i o n .  Dur ing  1 % L ,  12 ar ialysis  of cases u i t h  a ninimum of 
two years cont inue3 observat ion vas made c o r r e l a t l n g  t h e  prc- 
rence of tunor c e l l s  in t h e  vaginal n e a r  a t  one month, two 
mozths, f v u  Eonths, s i x  months, twelve months, and a t  the t n d  
Of r a d i a t i o n  t h e r a p y  w i t h  7x0-year, t u m r - f r e e  su rv iva l .  
t o t a l  of t v o  hundred  and f c r t y - f o u r  cases were analyzed wid 
t h e  foUcuin& i n f o m a t i o n  o t t s i n e d .  
cognitatle turnor c e l l s  In t h e  vag ina l  smear as l ong  as one year 
k f t e r  t he re7y  even though t h e  p a t i e n t  uay be healed of her 
d isease  a t  t h e  end of t u o  yea r s .  If t h e  v a g i n a l  mew is free 
frcr tunor  c e l l s  h e l v e  ncz ths  a f t e r  radiotherapy,  t h e  p a t i e n t  
viU be veU a t  t h e  end  of two years i n  eighty percent  of t h e  
C a s e s .  h e  presence of tuzor c e l l s  i n  t h e  v a c i n a l  me= a t  
t h e  end of redlotherapy ant one month afternard has no r e l a t i o n -  
s h i p  t o  progncsis. Pbt i en t s  who c o n s i s t e n t l y  show p o s i t i v e  
&wars f o r  t c o r  c e l l s  sy ier  therapy vlll. e i the r  d i e  or suffer  
i r e .  p e r s i s t e n t  d i sease  by t h e  end of h o  years. MaL.in5 t h e  
d l r t i n c t l o n  betreer. t r . x  cells c , 3  r.o:A vh;inal C F i t h e l l m  
disFla:;ir,- pronomced rs9ia:ion e f fec t  is very d i f f i c u l t  An 

2. "Su6ical  Adjuvant Breast  P ro jec t "  - Investigators: Vic to r  A. 
P a r c i a l ,  K.D., m d  Jeanne UtiAss, R.D. This d i v i s i o n  is cOl- 
I h t r r a t i n g  w i t h  the depa r tnen t s  of r c r g e r y  and p a t h o l o a  Qf 
t h e  Dr ,  f. G o n d l e r  R a r t l n t r  Oncolo&ic Hospi ta l  i n  con t r ibu t -  
iw  c a r t s  to h n a t i o n a l  p r o j e c t  d e s i m e d  t o  Improve prognosis  
i n  pa t jen t r  with b r e a s t  cancer t r e a l e d  w5th r a d i c a l  orcrsttctcq' 
by 8 Q d l  t i o n a l  therspy. 
lpyh node u e n s  m d  r y r t c d c  chemotherapy &re being t e s t e d .  
A t o t a l  Of t h i r t y  cares hnve.bten con t r ibu ted  to da te .  Final 
analyr lr  of results r t  t h e  na t ions1  1 e v e l v i U  not  be made 
unti l  b a i n h u m  of five,yrars observat ion time has c h p r t d ;  
hovevcr, the l n l t i r l  lnprtrrlon that chemotherapy improver t h e  

A 
I L  

Sone cases may show re- \ d  

& O r e  C k S C k .  

I'd Post-operat ive I r r a d i a t i o n  .of t h e  

6 .  

t O b 5  I90 



3. 

4. 

5 .  

prognosis  has been changed v l t h  f b r t h e r  i f lomation on the 
c a s e s  s tud ied .  It now appct,ur t h a t  t h e  group t r e a t e d  with 
' chemtherapy as adjuvant  therapy has  t h e  8bme prognosis as 
p a t i e n t s  s u b z l t t e d  t o  r a d i c a l  martectary alone.  

"Incidcnce of Lcu).enia i n  h t l e n t r  v i t h  Cervlcal Cancer hua- 
t t 3  vit l :  R-rdiation" - f n v e s t l g a t o r r :  
hn? t , i > t u n S P  Ziosch, N.D* This d i v i s i o n  i s  c o l l a b o r a t i n g  v l t h  
tile Q ~ ! r o l @ =  Drpertment of t h e  Dr .  I. GonzLlez Fartinez 
Oncolc$c HcsFital  and t h e  Department of Pathology OT the 
Uciversity of Alert@ Rico College of Medicine i r r  contri3st .h;  
case: t o  an lntcrniationd study designed t o  d t t enn ine  t h e  
rid: cf develo;;!n_r 1cLtcc.ia i n  F a t l e n t s  vho  h e w  been i r r a d i a -  
t c d  f o r  c x ~ c e r  thc uterine cendx.  A to ta l  of s b  Cl;n*ed 
t h i r t ; - n i n c  C E S S :  vcre c m r r i b x t t d  t o  t h i s  s t u S \ ,  as cf 
Dece-bcr 31, 1FL. x rFvicion of the i n t e t n a t i o n d  t v r r i c n c e  
i n  t h i s  prc,icct in 1$4 inCicated t h a t  33,000 p e r s o n - y e u s  
had been c o n t r i t u t e i  and t h a t  two c a s e s  had develqeri 1eukez.h. 
l k i s  rx+er cf 2euP.cr.ia cases  correspones t o  what would be 
t x p e c t e ?  frm t h o  n @ m n l  population. 

Victor A. Karcial ,  K D * ,  

"Chrccosrxe ChazEes IK P e t i e r t s  Undercoing Radibtion 'Iher6;y 
f cr  Cancer" - 1nves:ig;:ors: 
R.D., a33 fi. Col. Kichacl Dacqulsto, K.D. ?his is a ccUa- 
b c r a t l v e  study designed t o  detencinc t h e  chranoscme a b n o m -  
l l t i e s  ;Sni>ced by i r r a d i a t i o n  of p a t i e n t s  f o r  cancer. k 
t o t a l  of f i f ty-eicht  cases have been included during 1$4. 
The nkTLer, p a t t e r n ,  a n d  r e v e r s i b i l l t y  of t h e  c h r m o s m e  
characes are bein& analyzed and r e l a t e d  t o  cancer l oca t ion ,  
I r r d i a t i o n  q u a l i t y ,  and dose. Blood ssnFles were taken 
b e f o x ,  d * s i n g ,  and after i r r a i i a t i o n ,  Dicentr ic ,  ring, and 
grossly abncnml chrar.osomer have been observed. 

J o r i  'So&, E:.D., €2d Vcfnkren, 

"Fract ionat ion of WeekJy Dores I n  Cancer FBtiehts S u b d t t e d  t o  
I r r i d i a t l o n "  - I n v e s t i g a t o r s :  Radiotherayy s taf f .  h i s  i s  a 
cl l i r .?ca r tudy desicned t o  d e t e z i n e  t h e  optimal f r a c t i o n a t i o n  
of weelJy tunor dorer I n  p a t i e n t s  rubz i t t ed  t o  i r r a d i a t i o n  f o r  
cancer.  b l f  of t h e  p a t i e n t s  r ece ive  a veekly tunor  dose d i -  
v l d e d  i n t o  t h r e e  r y p l l c a t i o n s  a n d  t h e  o the r  half received t h e i r  
vee).Jy turnor dose divided i n t o  f i v e  app l i ca t ions .  
nulr?lval, and nonnal tissue r e a c t i o n s  are bciny. observed. 
Scvcn hundred and Clghty-One p a t i e n t &  have been i n c o r p m a t t d  
i n t o  t1,i: rtu'dy. 

'hwr e f f e c t ,  



6. 'Controlled Study of t h e  Split-Dore Technlpue i n  Rsdlothcrapy 
of C&?cer" - I n v e s t i c a t o r r :  Rsdlotherapy staff. The yurporc 
of t h i s  r tudy 1 s  t o  cmpare t h e  r e s u l t 6  obtained by tbe umal 
un ln te r rup ted  r a d i a t i o n  t reatment  (6000 roentgens I n  SIX veekr; 
v i t h  a 8 k . l l a . r  dose given i n  b o  reparrte tvo-week periods 
v l t h  r e s t  I n t e r n 1  Of b o  t o  three week6 between (3000 
r o e n t g e ~ l n  two weeks plus two t o  three weeks r e s t  plus 3000 
r o e n t g e r s i n  two weeP.s). 
more, excluding p e l v l s  rnd esophagus, are Included. 
ceses r ece lvc  t h e  usual  uninterrupted t reatment  and h a l f  re- 
c e l v e  t h e  d i v i d e d  treatment.  
tents of t m c r  regressior,, rbnormal t i s s u e  n a c t i o n r ,  and CU- 

bars measur~ng  f ive centimeters or 
Half the 

Results uIU be evaluated in 

r a t i l l t y .  
1954. 

&ven:y p a t i e n t s  were included i n  t h i s  study during 

7. "Carclnma of t h e  Cervix Uteri and Pregnancy" - Investigator: 
Antonio Bosch, K.D. n i s  r e t r o s p e c t i v e  s tudy is dcslgned t o  
d c t e d n e  t h e  incidence of carcinoma of t h e  cervix a s s o c i a t e d  
v i t h  pregnancy a33 t h e  qtizal rnanagenent of t h i s  d i rease .  
In r groq of 2,55L cases  of u t e r i n e  cancer t r e a t e d  a t  t h e  
Dr. I. CIoru61ez ).',artInez Oncologic Hospital ,  it was found t h a t  
r i x t y - h r o  patients had tumrs associated w i t h  pregnancy. An 
optbal vay of henilin€ t h i s  cm.;licatlon was d e t e m i n e d  and 
t h e  resxlts  w i l l  be reported at t h e  annual meeting of t h e  Ame- 
r i c a n  R a d i w  Soclety i n  Aprll,  1965. 

"Cfuclnma of the  C e n 4 x  Uteri i n  Sterilized Women" - Invest$- 
entors: Antor.10 BSSC~J,  N.D., and Zeneida h i a s .  The a b  of 
this s t u t y  is t o  a z e y r e  possible t e l a t i o n s h l p  of c u c i n u n a  
of t h e  cervix u t e r i  and prevlous I n t e r r u p t i o n  of the  reproduc- 
t i v e  c a p i r l t y  by s*sr~!ca3 means. Itahas bcen observed that 
i n  p a t i e n t 6  under f i f t y  years of we v l t h  carcinuna of t h e  
ccrviz u t e r l ,  25.4 percent  have had previous c u r g l c a l  i t e r i l l -  
t a t i a .  ??de t n e  rl&r~iflcance of t h i s  f i n d i n g  i s  being evalue 
ted and a c m p r i r o n  is bein& made of i t s  nature i n  a Cmcer 
p o p d a t l o n  verbus a n o m d  populat ion a t  t h e  P e l v l c  Curcer 
D i b p o r t i c  C l in l c  of t h e  h e r t o  FUco Department Of Health. 

8. 

9. "Mcnocucinuna  or t h e  C e w k  Utcrl" - f n v e s t l g a t o r :  Jeanne 
Vtiitas, R.D. lbim r e t r o s p e c t i v e  c l i n i c a l  i t udy  $6 designed 
t o  d e t e d n c  jf' bdtnocarclnma of t h e  Cervix uterl $ 8  more 
t & b i o r e r i r t r n t  t h a n  epidermoid cvclnoma of this r t r u c t u r t .  
A t o t d  of r ev tn ty - tvo  p a t i e n t s  uere analyzed m d  L t  VU found 
t h a t  t h e  f l v c  ythrr rurvlval l n  this ermp of p a t l e n t t  1s no 
d i f f e r e n t  tran t h a t  tncountcred i n  epldermoid c u c i n a u .  



10. " L ~ p h a n g i o g a p h y  i n  Cancer t a t i e n t s "  - Inves t iga to r :  F e l i p e  
N. de Je&s,  K.D. 
IS b method for he lp ing  t h e  r a d i o t h e r a p i s t  l o c a l i z e  malignant 
l e s i o n s  prlor t o  i r r a d i a t i o n .  The o b j e c t i v e s  of t h l r  proce- 
dure u c  t o  h e l p  i n  t h e  d i agnos i s  and l o c a l i z a t i o n  of lymph& 
mas I n  t h e  p e l v i c  rnd r e t r o p e r i t o n e a l  spaces, t o  d e t e d n e  . -  

lyn?h node 
l o c a l i z e  p o s t - l r r a d i a t l o n  p e r s i s t e n c e  or recurrence of c a r c i -  
nm,a of t h e  c e r v i x .  Bine lyrsphangiopaphic r t u d i e s  have been 
perf orned. 

I n  1s4, lyrrphangiography was int roduced 

m t a s t a s e s  i n  carcinoma of t h e  c e r v i x J ' ~ d  to 

11. "Cancer of t h e  Nasqharynx" - Inves t iga to r :  Josi Tang, H . D .  
l?.is is a r e t r o q x c t i v e  c l i n i c a l  s tudy  i n  which f o r t y  p a t i e n t s  
w i t h  carcina-.a of the  nasopharynx v e r e  analyzed regarding 
c o r r e l a t i o n  of c l i r . i c e l  f e a t u r e s  w i t h  su rv iva l  obtained using 
vtui a s  t r e a t n e  n t  technique 6 .  

12. "Cancer of t h e  Ereas t  and t h e  Role of Radiat ion Therapy I n  It6 
)/.snacenent" - I n v e s t i p t o r s :  Victor  A. Hucial ,  l4.D.j m d  
Grac ie la  Serca, H.D. This r e t r c s p e c t i v e  c l i n i c a l  r tudy  is 
desicned t o  dr terrAne ?he va lue  of r a d i a t i o n  therapy i n  t h e  
r,anaEe.=nt of breast cancer p a t i e n t s .  W t i e n t s  w i t h  a mlnimurC 
o l s e n - a t i o n  p e r i d  c l  f i v e  yea r s  frm t h e  radiotherapy depart- 
ment  of t h e  Dr. I. Gcr.&lez Kar t ine r  Oncolo&ic fiospltal  are 
b e i w  analyzed.  The r e s d t s  of t h i s  s tudy v i l l  be presented 
a t  a syzycsiur. o r p h i z e d  by t h e  h e r t o  Rican Chapter Of t h e  
American CcUege of S a g e o n s  on February 26, 1965. 

I 

I! 

13. " S u d y  of t h e  O$ir& k . o r  Dose In Radiat ion 'Ihempy of Cancer 
0: t he  Escpha&As" - l n v e s t i g a t o r s :  Radiotherapy staff. This 
c l ir . lca l  r tudy  is designed t o  d e t t n d n e  t h e  optimal r s d l a t i o n  
tu-mr dose i n  t h e  t rea tment  of cancer  of t h e  esophagus. Half 
Of t h e  cn-ses t r e a t e d  r ece ive  c o b a l t  t e l e the rapy  doses of 
5030 r o e n t p n s  i n  four  veeks and t h e  o the r  h a l l '  received doses 
0,' 60m roentEens I n  r i x  veeks. 
and t v e l v e  mofiths survival a r e  cmpared  in t a c h  group. 
# w e n  p a t i e n t s  have been included in t h i s  study t o  da t e .  
nm .>pars t h a t  5000 roenteens  I n  four weeks g ives  better 
r e s u l t 6  t h a n  6300 r k n t e e n s  i n  c i x  vetks. 
t i o n  1 6  r equ i r ed  before  d e f i n i t e  conclusions can k mde. 

*Fat Absorption StdUy on P a t i e n t s  I r r a d i a t e d  In t h e  AbdaPen" 
f m w c t i e a t o r r :  *(. r tudy  L B  conducted i n  co l l abora t ion  w i t h  t h e  C l i d c d  

Disappearance of dysphagia 
8cventy 
It 

Addit ional  'obrewb- 

I a h ,  
6ergio frizarry, M.D., bnd Victor  Msrcid, M.D. 
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R a d i o i s o t u p  Applicat ions Divis ion and i~ designed t o  deter- 
d n c  t h e  h e d i r t ?  and I m t e  effects o f  a b d ~ i n a l  Irrul iatIon 
on t h e  f b t  abso rp t ion  Of t h e  i n t e s t i n e .  Of' an or ig ina l  group 
of t v e n t y  cancer  of t h e  cervix cases, fourteen rhowed changes 
ln thc i n t e s t i n a l  abso rp t ion  before t reatment  c ~ r  ared t o  the 
c o n t r o l  g o q  ( p a t i e n t s  v i t h  head and neck cancer where t h e  
aut  of n ine teen  develo;>ed #me d t r i n u t l o n  i n  t h e  blood levelr  
of t w c e d  f a t .  A3di t iona l  s t u d i e s  performed one year and one- 
end-&-half years later shmed no d i f f e r e n c e  I n  the fat inter- 
tinal a b s o r p t i o n  betveen t h e  b b d a h t i l  i r r r d i a t e d  p a t i e n t 8  .ad 
t h e  c o n t r o l s .  

P 

"Bio-Chez,ical Changes i n  t h e  Blood of Patients Receiving Re- 
diothera2y f o r  Cancer - S e x  Lipids ,  Sem Scdiurc and Potar- 

and Urea" - I n v e s t i p t o r s :  
Victor  A. Harclal, H.D. 
t h e  bio-chezlcal changes i n  t h e  blood of p a t i e n t s  r e c e i v i n g  
r&lo:hera;y for cancer. 
kL)..aline phosphatase,  acid phosphatase, c a l c i u ,  phosphorous, 
a b u z i n ,  a n d  g l o k d l n s  v e r e  s tudied I n  I group of Over 300 
patients rukdtted t o  i r r a d i a t i o n  the r rpy  for cancer. 
o t t a i n e d  w e r e  carpred v ? t h  values reported f rm no& Puer to  
Ricans age3 t v e n t y  t o  sixty. Rcteworthy f indings:  Total 
p r o t e i n  v a l u e s  in c a x e r  patients in t h e  study v e r e  found 
b e l w  t h e  mean levels fcr noma1 P u t r t o  Rlcanr; no s igni f icant  
changes vere noted I n  t h e  levels of u r i c  acid or o t h e r  c o n s t i -  
t u e n t s ;  n o t a t l e  lwerirq  of a l k a l i n e  phosphatase vas observed 
dur ing  and a f t e r  lrraiiation In cases w i t h  CervicAl cancer.  

Barbara Weinbren,B.M., m d  
%is project I s  designed t o  determine 

I d t l a l l y ,  t o t a l  p ro t e in ,  ur ic  acid,  

D ~ t a  

. 

?hi6 part Of t h e  r t u d y  is b e i w  conducted I n  c o l l a b o r a t i o n  
v l t h  perrorinel f r a  t h e  C l i n l c a l  RadiOi6Ottp Appllcat ions 
lUv l s lon .  
C e v h  and tventy C a f e 6  v l t h  cancer of other  regions are 
bein& studied.  63ocd ra7.plcs u t  taken before, durlry,  and 
after i r r d i a t i o n .  Llpo p ro te ins ,  total l i p l d s ,  t o t a l  pro- 
teins, v e s ,  and r e n m  rodluc and p o t a s 6 i w  3evcls have been 
dettYrAned. ChOle6terOl detemdnat iona  w i l l  be mule i n  t h e  

lben ty  c b s e s  v l t h  t h e  d l agnos i r  of cancer of t h e  

8- C W P .  

i 



.-t - ? . .  . -  

.. 

I .  

lecture on radialion therapy technique 

l o b 5 1 9 5  

t 

1 
1 

I 
I 

i 
i 
t 

i 
i 
1 . 
I 

i 
i 
i 
i 
i 
* 
I 

I 

I 

I 

I 
I 

I I 

i 



CLINICAL R.ADIOISOTOPE APPLICATIONS DIVISION 

Sergio Irizarry, M. D., Head 

Various t r a i n i n g  courses  f o r  phys ic i ans  and a n c j l l a r y  medical. 
personnel  vere  o f f e r e d  i n  t h e  d i agnos t i c  and the rapeu t i c  uses of 
tadjOiSOtope6 I n  humans. Courses ranee frog general  o r i e n t a t i o n  
t o  s h o r t  t e n s  b a s i c  and advanced t r a i n i n g  i n  c l i n j c a l  r ad io i so tope  
t echn iques  or long t e n z  courses i n  c l i n i c a l  research.  

These 6 p e c i a l l s t s  received t r s l n i n ~  I n  t h e  c l i n i c a l  uses of r ad io -  
i s o t o p e s  f r a .  Decezber 2, 196j t o  January PL, 1SL. 

Dr. Alvaro  Or t l r  O r t i z ,  X d  Honorer. P ro fes so r  of I n t e r n a l  Medicine, 
1 s  c u r r e n t l y  engaged I n  s t a r t i n c  a c l i n i c a l  ra3ioisotope labor&- 
tory a t  t h e  San Juan  de Dios h ' o ~ i t 6 l  i n  Shn 5 0 5 6 ,  Costa Rica. 

Dr. Mario I t u r r a l d e  1 s  t h e  Head of t h e  Department uf E h d o c r l n o l o ~  
of t h e  Central  H o s r l t a l  i n  Le Pa:, b o l l v i a .  He is a l s o  working 
with t h e  "Cml6ibn lrollvienh de Energla Raclear" (Atcc i c  Energy 
C-i 6sion of B a l l v i e  ). 

Dr. Manuel J. Caussl I s  t h e '  ch ie f  of ra3iotherapy s e r v i c e s  st 
t h e  Rawson Health Center H s v i t k 1  ir,  Sen Juan, Argentine. 

kiss H a r t s  Garcia y A n & ~ l o  ha5 been a radioisotupe t echn ic i an  I n  
t h e  h 'a t lonal  Cancer Research Laboratory I n  BocotA, Colm.bia, p r ior  
t o  cos in& t o  Puerto RIco KJclear Center for s d d j t j o n h l  t r h i n i n g .  
A t  p r e s e n t  R!65 Carc la  y Ang;lo i s  not v x k i n g  with radioisotopes.  

Frcz Janaary  7 ,  l % L  t o  Fetruary 1L, 19%, Dr. AntoLio QuiJano 
E b n c a ,  d i r e c t o r  of t h e  I n s t l t u t e  f o r  Elo-Medical Research of 
Veracrutana Universi ty  I n  Mexico, recelved t r a i n i n g .  

Fraz December 7, 196L t o  JanuErg 29, l%>5, t h e  followjry people 
r ece lved  t r a i n i n g :  

&. HOmin Hsldonsdo - Medical Resident a t  Universi ty  Hospi ta l  

D r e  E v e l y n  Cintr6n - Phyclcian a t  t h e  Ponce D i 6 t r i c t  Hospital 
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The t r a i n i n g  c o n s l s t s  of 3ecture6, demonstrations,  i n f o d  
presentat ions,  l a b o r a t o r y  exe rc i se s ,  and d i scuss ion  periods. 
B?h,ssis I6 plated on master ing techniques,  t h e i r  i nd ica t ion6  
urd uses, c o r r e c t  I n t e v r e t a t i o n ,  l i m i t a t i o n s ,  md c o r r e l a t i o n  
d t h  c l i n i c a l  problems, I n  t h e  eight-week  COWL^, a t o t a l  of 
tlghty l a b o r a t o r y  e x e r c i s e s  r e p r e s e n t i n g  a wide v a r i e t y  of 
techniques u e  tzployed. Table 2 shovs t h e  breakdown o f t r a i n i n g  
procedures by ur . i t6  of 6tudy. Table 3 p r e s e n t s  information on t h e  
p a r t i c i p s n t s  i n  t h e  c l i n i c a l  a p F l i c a t i o n s  cour6e from 1958 through 
1*3- 

C l i n i c a l  AF;lications of Radioisotopes 
h.0 - ).: 37, t h 'Ir i i r. i r. c Fro,? ET 

h i t s  of S t u i y  Averwe Number 
Prone2*sec pe r  Treinee 

Thyroid func t ion  35 
fioutine Uptake measwczttriLs 15 
Assay r a z i o a r t i v e  bloo3 tkyroiC 
Hornone l e v e l s  35 
Hodi f i ed  t e s t s  of tl-,>~oi: ' ,  fu..ctiorr 5 

D J m d c  f u n c t i o n s  of t h e  hepa t i c ,  
r e n d  mi vascu lar  systezs x, 
Hecatolocic a p p l i c a t i o m  ~i 
radioisotopes 5 
Tu=x l o c a l i z a t i o n  s t u ~ i e s  10 
Gas t r o -  i n t e  s t  i n d  absorpti or. 5 
L l e c t r o l f i e  &!d f l d d  balanze 2 
Therapeutic procedure s 3 

Total  ET 
A s u b s t a n t i a l l y  heavy dih,-nostic p a t i e n t  loa3 with a v a r i e t y  Of 
c l i n i c a l  m e t e r i a l  Is n e c e s s q  for t h e  t r a i n i n g  progran;. Table 

chows t h e  volume of d l q n o s t i c  procedures perSonned yea r ly  
cince t h e  c l i n i c a l  r ~ d i o i s o t o p e s  l a b o r a t o r y  s t a r t e d  fbnct ioning 
ln 1957. 

C l i n i c a l  r e s e a r c h  p r o j e c t s  u e  c a r r i e d  out by t h e  medical rtaff 
t o  o b t a l n  i n f o m a t i o n  t h a t  may be ' l nco rpora t ed  I n t o  t h e  trdrdng 
FtOgruz. h e  r e s u l t  of t h i s  r e s e a r c h  i 6  t h a t  I t  i6 now poss ib l e  
t o  t t u h  t h e  tr.inees vha t  t o  expect  when eva lua t ing  nomal 

55 

l O b 5 1 9 8  

i 

DOEIHQ 



C 
t 
c, 
C 
e 

e= 

U 

E *  3 I 

d 
i 

d 
i 

P e 
0 

V 
? 
i 

% 



d d  

E 
d 
K 

f 

Y s Q 

h 

L 

f 

: 
u u a  

d 
S 

0" 

: 
Q 
C 

K 

U 

i 
3 a 

0 a 
0 

C 
E ,, c( 
K 
L' 
bt 
L 
C 

d 
i 
€T 
E 
5 

0 
Q 
d 

57 

Q 
C d 
U e, a 7 

N 



. a! 
E 
4 
K 

U 

k 
c 

d 
i 

tl 

a 
L 
CI 
L 

0 
Ir. 

i 
I- 
O 
Y u 
UJ 
LE 

P 
0 
E 

i 

? e  
I 

E 

C d  
Z @  

E c o  

C 
d 
c 4  
& a  
a o  
C L  
&--I 
U C  

$ E  

C 
E 
3 
E 
L 
ti 
L 
C 

c 

d 
f .  

I . a 
3 E 

t 

I - 
D 
cv 
m 
a I 
0 



c e 
E 4 

c' 
Y 3 

H 
L 

* 

U 

f f 
4 

C 
w .  

i 
Y 
C 
3 
V 

d 
K 

Y' z 

d 
i 
m 

T! 

c. 
E 
h 

d 
a 

d L' 
i 4 - a 

* 
< 
e 

: 

U 
rl 

f 
e 
s 0 c 

PI 
0 . 
Q Q 
0 L. 
.a x 

e .  

0 
k 
rl 
0 
Q 
0 
U 

59 



h 
V 
LJ 
C c 

z 
I d  d 

? m 

E 
d a 

0 
LJ 

d E r 

E e m e 
a 

E w 

60 



I 

E 
Y m 
L l n  

% 
.. 
r 
.. 

Q w 

.. 
a 
L n  

.. 
0 
3 

.. 
% 

.. 
Ln 

.. 
- - 
.. 

+ 

.. 
v\ 
w 

.. 
8 
.. 
0 
t- 

.. 
0 
.-( 
r( 

.. 
rr, 
d 

.. 
cr\ r- 

.. 
0. cu 

.. 

8 
d 

.. 
8 cv 
.. 
P 
rl 

.. 
m cv 
&I 

.. 
cv 
Lh cu 
.. 
PI 

.. 
I 

.. 
t 

.. 

o\ 

.. 
t- cv 

.. 
v\ m 

.. 
+ cv cu 
.. 
Ln 
FI 
r( 

.. 
5 

5 
.. 

.. 
I 

.. 

fi 
E 0 

E 
4 
0 

r( 
Y, 

.. 
ri 
rl 

.. 
v\ 
N 

.. 
a m 

.. 
tr: 
.. 
0 
L n  

.. 
+ 

.. 
t 

.. 

m 

d cv 

.. 
VI 
0a 

.. 
CD 
d 
c( 

.. 
2 
.. 
I 

.. 
I 

.. 
I 

.. 
I 

.. 

6 

3 
!i 
E 

cv a3 
ri 

.. 
% 
.. 
a 
\D 

.. 
8 m 

.. 
-t 

8 
.I 

I) 

0 .  

8 

.. 
8 

.. 

v) 

I 
E 
El 
2 e 

61 



TkBLF: 5 

b p f d 6 O n  Between Uni t s  of Study I n  l’ralning Rogrm 
With Current  Research ProJec ts  

& l i t 6  Of Study 
C l i n i c a l  Appl ica t ions  k r o j e c t  

1. 

2. 

3. 

I r .  

5 .  

T h > ~ o i d  Function - C l i n i c a l  and  l abo ra to ry  
eva lua t ion  of t h y r o i d  d i so rde r s .  - Evaluat ion of in v i t r o  t e s t s  
of thyroid func t ion  f o r  use 
as d iagnos t i c  procedures.  - Study of t h e  e f f e c t  of 
-,ticonceptive therapy  on the 
2L-hour 1-19 t hy ro id  uptake. 

C a r  di ovas E ul ar - Cardiovascular s t u d i e s  in 
d i abe t i c s  . 

X i b e y  functior. - Renograz followup r tudy  i n  
cater of t h e  ce&. - CoTcCined c l i n i c a l ,  renographic 
t u d  sc in t ig raph ic  s t u d i e s  i n  
kidney d iseasea .  - f\enogT&= s t u d i e s  i n  d i a b e t i c s .  ‘ 

Liver functior.  - 1-131 Rose Bengal l o c a l i z a t i o n  
dynazic studies - s c i n t i -  

graphy, hepatogrffi. 

Gas t ro- ln te  s t i n a l  - E f f e c t  of t d i o t h e r a p y  on 
functiord . I n t e s t i n a l  absorpt ion of 

i od ine  131 l a b e l l e d  fats and  
xitarsin A I n  humans. 
Thyroid gland as an i n d i c a t o r  
of I n t e s t i n a l  abrorp t ion  Of 

. 1-19 l a b e l l e d  f a t s .  

6. k n a t o l o g y  
4 .  
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u r d  abrrormal func t ions  of var ious organs or rystems of patients 
i n  Puerto Rico i n  coEp-ison w i t h  r h i l s r  eva lua t ions  carried 
o u t  i h  p a t i e n t s  i n  o t h e r  parts of  t h e  world. 
u e  : 

Examples of this 

a. 

b. 

C .  

d .  

e .  

Average twenty-four hour radioiodine uptake i n  euthyroid 
i n d i v i d u a l s  i s  eenera3ly much lower i n  h e r t o  E c o  than  i n  
the  c o n t i n e n t d  United S t a t e s  (twenty-five pe rcen t  versus 
t h i r t y  p e r c e n t )  an3 higher i n  Puerto Rico than i n  Jnmaica, by 
about t v e l v e  pe rcen t .  

P a t i e n t s  t r e a t e d  with 1-19 f o r  t hy ro id  d i so rde r s  i n  Puerto 
Rico respond w i t h  nuch s cd le r  doses than  p a t i e n t s  with 
filrilar d i s o r d e r s  treated elsewhere. 

Short  t e r n  or lonc t e r n  use of ant iconcept ive substances have 
no measura5le e f f e c t  on t h e  twenty-four hour r ad io iod ine  
uptake by t h e  t h p o i d  6 l a . d .  

Iodine-131 o l e i c  a c i d  and t r i o l e i n  1-13 blood absorpt ion 
l e v e l s  uag be de te r - ined  r e l i a b l y  by using t h e  thy ro id  gland 
1-131 t r a r r i n z  f h c t i o n  as an i n d i c a t o r .  
w i t h d r a v d  of s e r i d  b loo2  s z y l e s  unnecessary and  avoids . 
t h e  F i t f a l l  of a false p o s i t i v e  t e s t  i n  p a t i e n t s  with a 
d r l a y e i  a b s o q t i o r , ,  which occur6 i n  about tventy percent  of 
t h e  n o x d  p h t i e n t s .  

f i d i a t i o f i  i n j u r y  t o  t h e  i n t e s t i n a l  wall during r a d i a t i o n  
thera2g eey i z i x c e  a s t a t e  of tezporary m l a b s o r p t i o n  frm 
vhich t h e  phtier,: appears t o  recover 600n a f t e r  c e s s a t i o n  of 
thera;y. 

This makes t h e  

Trainees a r e  tncouraze:! t o  design an3 c a r r y  out t h e i r  own research 
p rc>ec t6 .  
r tudg in t h e  t r d n i n &  proparc v i t h  t h e  c u r r e n t  reseazch p r o j e c t s .  

' l e t l e  5 shows t h e  r e l a t i o n s h i p  betveen t h e  units of 
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7. Tumor l oca l l ta t ion  - In stnnnent a t  Ion improvment- 
combined x-ray photorcMning 

maphy. Drgm m d  tmor 
l oca l l za t lon  brain rcanning, 
othcrrs. 

mlt for g-a-photo-rrbio- 

8 .  Electrolyte balance - Electrolyte  and f l u i d  disorder6 

In wumen under mticonccptive 
therapy . 

an3 f l u d  carpartments In diarrhea. Electrolyte m d  fluid balance I 

9. h e r a ? e u t l c  procedures - Review of patient6 treated 
with 2-13. 
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A br i t ?  d e a c r l p t l o n  o? t h e  c u n e n t  r e sea rch  proJectr l o  included. 

1. *Cl in i ca l  b a l u a t l o n  of t h e  hrenty-Four Hour f -13lVptake  
by t h e  T b T o l d  C l u d  ln Puerto Ricsn Patlentr." 
ua to r :  S e r g i o  f r i z a n y ,  N.D. This 6 t u d y  t o  eva lua te  the 
range of e u t w r o l d ,  hyperthyroid and hypothyroid h m c t l o n  
I n  h e r t o  Rlcan p a t l e n t 6  VBS c m p l e t e d  on 263 ind iv idua l6  
v l t b  unequivocal c11nlce1 p i c t u r e 6  of thy ro id  d y 6 f b c t i o n  or 
eufunction. Resu l t s  ve re :  

- f n v e r t l -  

2k-)iour 1-131 Uptake 
h'.=ber Averere  Standerd Deviation Range - 

E U t h ~ ~ o l  d s  93 25.3 + 6.L 13.2 6 7  
@'perthyroids 6L 69.1 7 13.9 31.6 -97 
€!!-pot hy r o 1 d s 2L 6.6 7 5.7 1.1 -20.7 
Eon-toxi c noilular 62 27.3 z 12.9 7.7 -81.9 

go$ tcr 

Diagnostic p r e c i s i o n  5s e s t i z e t e d  f o r  t h e  tventy-four  hour 1-131 
uptake t e s t  on t h e  basis  of t k j 6  a n a l y s i s  t o  be i n  t h e  neighbor- 
boot of n i n e t y - f i v e  p e r c e c t  cor.rldence for t h e  hyperthyroid s ta te ,  
eighty-seven percent for eut&yrold fhnc t lon  and seventy percen t  
for &y-poth,yroidism. 

2. "Sc ln t i&raph lc  and Hlstcrpathologlc S t u Q  of Thvroid Nodules" 
I a v e s t i e s t o r s :  Sergio Irizerry, N.D.8 s n d  Aldo Lmaro, M.D. 

A part ia l  r e p o r t  based on 6 i x t y - f 0 . u  p a t i e n t 6  f o r  vha: I t  v a s  

ao3ul t6  a n d  t h e  h l s tope tho loEic  f i n d i n g s  a t  surgery YBS presented 
a t  t h e  F i r s t  Ar€er , t lz lan &rzp!xluz of  Nuclear Medicine he ld  at 
H e n b r a  on Kwezber 19-21, l % L ,  by Dr. Aldo E. fanaro fian this 

'pD66i'tle t o  C O r r e h t e  6clntigrap!1ic l 6 O t Q p l C  image6 Of thyro id  

d i V 1 B i a  

The t h y r o l d  nodule6 vert classl?led by t h e i r  isotopic image6 
a6 "cold" or devold of  m y  a c t l v l t y ,  "hot" or hyperactive or 8 s  

bY Mrtcrpsthologic f i n d l q s  ms bein& malignant, benign, He6himoto'r8 
Q r t l c ,  bemonhaglc,  adenomatcur, of non-thyroid o r i g i n  m d  BO 
lortb. 

VbrP;" Or b t e m e d i 8 t e  i n  a c t i v i t y *  They vere &I60 C h 6 6 i f i e d  
n 

e .  
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b r e d  an t h e  combined h i ~ t o p a t h o l o g l c  and l r o t o p l c  c l a s s l f i c r t l o n ,  
a e  follovirrg c o n e l s t i o n  was found: 

Scan 
yuzber Chsra c t c r  I zn t ion H is topathology Percentage - 

Cold nodules ~~11gn- t  (15) &9 
39 

31 
Benign (12) 
Hashlmoto (1) 
Hon-thyroid (3) 

21 Usrrc no&les Malignant (7)  33 
B e r i p  (13) 62 
Hashimoto (1) 

rc Hot no&les B e n i p  ( 3 )  
Hashlmoto (1) 

C - a t :  T h i s  stu&** w i l l  cont inue s i n c e  more I n f o m a t i o n  o? this 
kind I s  needed in Puerto Rico. 
m e d i a t e l y  b e c m e s  a ~ p s r e n t  by d e m n s t r a t i n g  t h e  r e l a t i v e l y  high 
frequency of m11p.ant tusms I n  t h e  group of so called "cold 
u l b  Y B ~ "  m d u l e s ,  tventy-two nodules o u t  of a group of f i f t y -  
t w o  ltSlOn6 tumec? cwt t c  b e  m l i g n a n t ,  M incidence r a t e  of 
rF";roxlmtely f o r t y - t u o  p e r c e n t ,  
than t h e  average Incidence r epor t ed  in o t h e r  phces.  

3. Clinical and Rabjoisotcrpe Evaluntion of t h e  Cardlwascular nnd 

The 6 ign l f l cance  of t h e  vork 

This incidence i s  much h ighe r  

Renal S a t e 6  I D  Dlsbet lc6.  

A partial r e p D r t  d e a l l w  v l t h  t h e  evaluation of normal and 
abnormbl ruDctlon of t h e  kidney6 in d i a b e t i c s  VBS completed OD 
r l x t y - t h r e e  pet lents  and p resen ted  by Dr. Aldo E. Ianaro before  
the FFret Lote rae t iona l  Congress of Blologv and Nuclear Medicine 
beld a t  &o Paulo, Brazil, h.0~ September 21 t o  25, 1964. 

The rtn3gras a s  useful in d e t e c t i n g  r e n d  a b n o m a l i t l e s  i n  
abuut ten percen t  of the r l x t y - t h r e e  p a t i e n t s  vho shoved no c l i n l -  
cal  or laboratory evidence of renal disease.  
a180 occurred In vhich beven p e r c e n t  o f  t h e  patients v l t h  mmife6t 
rem1 dlataee  f a i l e d  t o  rhov abnormal renographic t r a c i n g s .  
abnonnal t r a c i n g s  v e r e  c o n f i m e d  by r e p e a t l r y  t h e  procedure under 

Houever, t h e  opposite 

A l l  

sorry localltrtias. e .  
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4. CUnic.1 B a l u a t l o n  of hrenty-Four md Forty-Eight Hour 1-131 
Thyroid Uptake With Concurrent Assay of Labelled Blood Homonc 
k v e l r .  

The uptake a t  tveoty-four  and for ty-e ight  hour6 i6 being r tud ied  
I n  r e l a t i o n  t o  simultaneous Ueteminnt ion of t h e  protein-bound 
conversion r a t i o s  and protein-bowd plasma l e v e l s  .of l a b e l l e d  
t h y r o i d  hormone a t  tventy-four  and fo r ty -e igh t  hours. 
i 6o top t  values w i l l  t h e n  be co r re l a t ed  v l t h  the c l i n i c a l  data in 
a0 a t t e e p t  t o  def ine t h e  boundaries of n o m a 1  and abnormal f m c t i o p  
of t h e s e  p e r m e t e r s  i n  Puerto Rican p a t i e n t s .  Tu0 hundred a n d  five 
p a t i e n t s  have entered  t h i s  p r o J t c t  t o  cbte. 

The radio- 

5 .  The RenogrE a?:! Other Tes t s  of Renal k c t i o n .  

The v a r i a t i o n s  of noma1 o r  abnotmal p a t t e r n  in renognrphic 
studies vould be b e t t e r  understood i f  o the r  t e s t e  of renal 
f 'unctlon a r e  run as a cont ro l  group. 
abwt t h e  reno&r= and l t s  v a r i a t i o n s ,  a group of p a t i e n t s  v i t h  
known renal d i sease  snd heal thy c o n t r o l s  are being s tud ied  
s e r i a l l y  v i t h  simultaneous determinetions o f  blood c r e a t l n l n e  
l e v e l s ,  c r e a t i n i n e  o r  phemlsulphonpthalein clearance and u i n a -  
lysis. 
o t h e r  p a r a z e t e r s .  
an u p r i g h t  f lLr of t h e  abdomen. 
t h e  6 t u Q  t o  da te .  

To gain more bowledge  

The renagra73ic a l t e r a t i o n s  vi11 be co r re l a t ed  vith t h e  
K i b e y  l o c a l i z a t i o n  is done vith the h e l p  of 

Tventy-five p s t l e n t s  have entered  

6. Fbt Absorption S t u d i e s  on P a t i e n t s  Irradibted in t h e  Abdomen, 

Observat ions or p a t i e n t s  i r r a d i a t e d  i n  t h e  abdonen and t h e i r  
t a e r n a l  c o ~ t r o l s  ( p e t i e n t s  v l t h  h a d  and neck carcinoma) f o r  t h e  
p o s s l t l l l t y  of developin& malabsorptive defect6 under long term 
observa t ions  showed no s i g n i f i c a n t  t r e n d  I n  t ha t  d i r cc t lon .  
o r i g i n a l  group v i t h  cancer of t h e  cervix vas tventy  p a t i e n t s ,  
fourteen of vhich a rpe ren t ly  developed malabsorption of fat duriry 
the r & l n l s t r a t i o n  of radiotherapy In t h e  ebdanen. The c o n t r o l  
g r m p  bein& l r r e d i a t e d  i n  t h e  neck 6hoved t h r e e  out  of nineteen 
p a t i e n t s  who developed l o v  blood l e v e l s  of tagged f a t .  

The 

bulw la ter  t ~ l n e t l o n e  r t  one year u r d  one m d  a h a l f  year6 
a f t e r  l r r r d l s t l o n ,  t h e  cont ro l  group 6hoved one p a t l e n t  o u t  of 
t h i r t e e n  v l t h  low f a t  blood levels, a n d  none uut or 8 8rorrp of 
mcyerl. .. 
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Tbe experimental  group i r r a d i a t e d  in t h e  abdomen rhowed one p a t i e n t  
out of a group of f i f t e e n  who presented low f a t  blood levclr one 
7 e s r  after t rea tment ,  md one out of a group of eleven rftcr one 
u r d  a h a l f  years of port- therapy.  

This clearly indicates t h a t  t h e  frequency of low fat  blood lcvclr 
2s of t he  cbmc order  of mamitude for t h e  con t ro l s  and cxperimen- 
tal group a t  one year a n d  one and a h a l f  years  post- therapy follow- 
UF cxtwzinatlons. 

1 

Abvat a hundred p a t i e n t s  i r r a d i a t e d  i n  t h e  abdomen will be followed 
for a l on&er  time t o  c l a r i f y  t h e  e f f e c t  of r a d i a t i o n  as used I n  
current  p r a c t i c e  on t h e  i n t e s t i n a l  func t ion  over s eve ra l  years. 
h i o m a t i o n  on th i s  po in t  i s  not y e t  a v a i l a b l e .  

7. "Fat Absorption Studies :  !he  Use of Thyroid Wapping of Iodide 
as an I n d i c a t o r  for Absorption of 1-13 Label led Fa t"  

2-13 l a b e l l e d  fa t s  - t r i o l e i n  or f r e e  o l e i c  a c i d  - have been . 
u s e i d  t o o l s  f o r  e x d n a t i o r ,  of g a s t r o i n t e s t i n a l  d iges t ion  and 
rbsorp t ion  i n  pa t i e f i t s  Suspected of having panc rea t i c  s t e a t o r r h e a  
or t h e  malabsorpt ion synirme. Although blood absorp t ion  c u n e s  
have been used e r t e m l v e l y ,  i n  p r a c t i c e  they  may be d i f f i c u l t  t o  
f o l l o v  on all p a t i e n t s  s i n c e  a s u b s t a n t i a l  group of p a t i e n t s  wi th  
goo3 i n t e s t i n d  a3sorp t ion  E;ay absorb r a t h e r  l a t e ,  m d  be r i i s r ep r t -  
rented as  mdabtorbers i f  t he  blood curve i 6  no t  followed long 
t n o w , .  

Resul ts :  A group of tventy-one h e a t h y  Puerto Rico Nuclear Center 
e q l o y e e s  were i n v e s t i 6 a t e d .  
twenty-four hours vas deterr-ined on all 6ubJeCtS. The next 
m r f r i n g ,  af ter  n o t i n &  residual a c t i v i t y  &n t h e  thy ro id  gland, a 
dose of 1-131 l a b e l l e d  f a t  was e i n i s t e r e d ,  Blood samples were 
dram t h r e e  ~ 7 3  f i v e  hours l a t e r  for assay a n d  a thyro id  uptake 
Of t h e  1-131 r e t  f r e e  froz f a t  was determined twenty-four hour6 
l a t e r .  Tne assucpt ion  was made for p r a c t i c a l  purposes t h a t  t h e  
pea). of iod ine  t r a p p i n e  occurs a t  about twenty-four how6 nnd t h a t  
t h e  day-to-day v a r i a t i o n  is not g rea t ,  i n  t h i s  laboratory, &bout 

-The PL'hour rad io iodine  uptake w a s  21 percent  2 1.6. 
-The PL-hour trdio$odine ( r e t  f r e e  frm f a t )  Uptake V B S  

-The r a t i o  of 1.131 fFm f a t  uptake t o  predetermined 3-19 

T h p o i d  gland uptake of 1-13 at 

- 4 4 units of uptake. 

13.7 + 319. 

t)ryTold uptrke $ 6  66.L percent  c + 17.9. 
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-Fat abso rp t ion  - blood w e  - percentage of dose per blood 
volume 13.Lpercent  2 6.7. 

A p p l i c a t i o n  to p a t i e n t s :  A group of reventeen p a t i e n t s  have been 
exs=ined by t h i s  technlque a n d  r e s u l t s  c o r r e l a t e d  v i t h  blood 
l e v e l 6  a t  f i v e  b o w s .  Four p a t i e n t s  o u t  of seventeen rhowed lov 
blood levels a t  f ive  hours, but a l l  of t h e 3  showed normal thyroid 
i o d i d e  levels fra t h e  1-131 se t  f ree  from t h e  absorbed labelled 
?at. 

Tbe t echn ique  can dlstlnguish t h e  g r o q  of l a te  absorbers fran 
t h e  8rmp of ear* absorber6 i f  blood seaples are co l l ec t ed .  
Hare p a t l e n t s  vi11 be exa=Lned and s p e c l a l  a y p l l c s t l o n  of this 
t echn ique  e h m l d  be h e l p f u l  In malnourished ch i ld ren  a n d  a d u l t s  
v i t h  varlms ~ a s t r o l n t e s t i n e l  d i s o r d e r s  of d iges t ion  and absorpt ion 
here in t h e  t r o p i c s .  

8. Tmor Locd i t a t io r ,  

The X-ray p h o t o s c a r ~ l n ~  unit has been completed and i o  now 
a p e r a t l o n a l .  
c o n t q b t e i  by 1otrod;rcing a 6ystem of d i f f e r e n t i a l  counting 
t e c h c i p e s  t o  ezhance isDtopic  b e g e s .  
phlc g s c n  photo6canE In one f i l m  a r e  being obtained by double 
exposure. 
a p p l l c a t l o n  t o  r e s o l u t i o n  of b r a i n  tumors rmd o t h e r  organs. 

k d i i t l o c h l  m d i f i c s t i o n s  of t h e  6ca le r  analyzer a r e  

At presen t ,  good radiogra- 

The t e r h l q u e  I 6  being improved f o r  Immediate 

Liver t w o r  l o c a l i z a t i o n :  
rurg1call.Y docrooented l i v e r  dieease were c o r r e l a t e d  with 1-131 
Ro6e Bengal l l v e r  scans.  Dlap0616 was p o s i t i v e  f o r  c a r c i n w a  
b n i n e  p a t i e n t s ;  t h e  ICM v a s  successful in d e t e c t l z q  t h e  
presence  of t u n o r s  i n  reven; t h e  t w o  t h a t  dld n o t  show up i n  t h e  
man v e r e  beyond t h e  pover of r e s o l u t i o n  of the instrument because 
they Yere sln@e m e t a s t a t i c  tumors, less than t v o  cent imeters  in 
dinmeter. The o t h e r  fuur p a t i e n t s  had oon-neoplastic d l sease  of 
t h e  l i v e r ;  three h a d  Jaundlce due, in each instance,  t o  a d i f f e r e n t  
e t l o l o E y  much a6 g a l l s t o n e s ,  hemolysis or c l r r h o s l s ,  b u t  I t  i s  
I n t e r e s t i n g  t o  no te  t h a t  t h e  d e f e c t  seen v a s  q u i t e  canpnt lble  in 
appesrulcc M t h  t h e  presence of a d e s t r u c t i v e  lesion. Thlr 1 6  
mortant becauoe t h e  d e f e c t  ln Jaundlce may falsely mscaznde  
as a tumor or mprce occupying l e s i o n .  
f a t t y  l l v e r  rhoved h dlffbsely abnormal rcan. 

T h l r t t c n  p a t i e n t s  with bierpsy or 

The f o u r t h  p n t l e n t  vlth 8 
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) I B P ~  more l i v e r  )cans have been performed i n  t h i s  d iv i s ion ,  but 
rbce  most of thmz have n o t  undergone surgery or l iver  bl-sy, 
t b e  c o n e l a t l o n  has remained c l i n i c a l .  Depending on t h e  degree 
of mspicion of the  referring physician or t h e  i o u r c e  of hospital 
poplation, t h e  y i e l d  of abnormal b c m b  v i t h  I s o t o p i c  Image6 
corpatible v l t h  tumors v a r i e s  enormously: for cxarrplc,ln a 
6ru:p of tventy p a t i e n t s  fror! t h e  f. Gonzalez Martinez Oncologic 
Borpi ta l  r e f e r r e d  for scms t h e  y i e l d  vas seven v l t h  abnorrrrel 
rcass, vhereas a g r c q  Iron; t h e  Universi ty  Hospital ,  vh ich  
r p c i a l i t e s  in p a t i e n t s  w i t h  non-neoplastic l i v e r  disease, the 
y i e l d  of' abnorcfil 6 m n 6  cospatible v i t h  tumor WBS one o u t  of 
thirteen. 

E . ~ D  rcsnnin&: 
offered on a consu l t a t ion  basis  t o  n e u r o l ~ l s t s  and oeurosurgeons 
v h ~  nee3 t h i s  t)pe of d l a p o s t i c  procedure i n  t h e  Island. Since  
there 1s no o the r  f e c i l l t y  p e r f o m i n g  t h i s  type of vork, p a t i e n t s  
u e  scheduled on a mer i t  besis of urgency a t  t h e  time of consul- 
tat ion requests .  
p rocehre  i s  good a t  p r e s e n t  and I t  i s  contemplated t h a t  v i t h  
tbelr cooperation In r e f e r r i n g  p a t i e n t s  for examination ve may 
ot*Lain 8 l a r g e  v o l m e  of cllcical mate r i a l  from vhich t o  dtr lve 
useful l n f o m a t i o n  in t h i s  needed a r e a  of tumor l o c a l i z a t i o n .  
So far ,  ve have been a b l e  t o . 6 t u W  tve lve  p a t l e n t s ,  and ve 
Uticlpete s tud ,y ing  t v o  p a t i e n t s  each veek, 80 t h a t  in  a year 
we will be able t o  6 t u d y  about one hundred p a t i e n t s .  

Brain scan?irq f o r  tumor l o c a l i z a t i o n  I s  being 

fiesponse of neurosurgeons t o  t h i s  type of 

9. Renograz: Post TheraTy S tud ie s  of Urinary FLOW A l t e r a t i o n s  i n  
Pat ients  a t h  C a x e r  of t h e  Cervix. 

Thirty-eight p a t i e n t s  hnve en te red  the s t u w ,  and of these ,  
tveclty-two have been fol loved c o n s i s t e n t l y  6 w e  from revere1 
omths t o  reveral years. A rumary of changes obberved: 

No change 
Home1 E. 10 
h n o n n a l s  5 

Chasrgt 
Hormtll to rbnomal 3 
Abnormal t o  normal 3 
Abnonnal.  to noma1 

to &bnormal 1 
T a .  
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The m a r e  o f t h i r  Btudy 16 to relate changes i n  renogram v l t h  
clinical progrersioo or regression of the dioesse after the 
l n l t l a l  attecpt m t  i t s  cont ro l  fol lovlng tull c w i e  o? radio- 
therapy- More pntlcnt6 are needed before u r e h l  conclurionr cui 
be obtained. 

. 



MEDICAL SCIENCES A N D  RADIOBIOLOGY DIVISION 
Maurice Paul Weinbren, Ma D., Head 

fitsue c u l t u r e  f r t i l l t i e s  u r d  l mall animal l abore to ry  a r e  
operbted f o r  s e v e r a l  programs. A t r a i n i n g  md r e sea rch  program 
$XI radiobiology a t  t h e  cellular a n d  6ub-cellu.ular l eve l  v i t h  
q h a s l s  on medical a p p l i c a t i o n s  i 6  carrled out. U t i l i z a t i o n  of 
mclear m e r 0  i n  developing neu knowledge of t r o p i c a l  d i s e a s e s  
of a m  is being explored. 

p l e  t r a i n i n g  a c t l v l t i e s  of t h i s  dlvision have been d i r e c t e d  
printlpal ly  t o v a r d  Lsbaratory t echn ic i ans  wfio needed t o  l e a r n  
t h e  hi6hly spec ia l i zed  t e c h n l p e s  used i n  t i s s u e  c u l t u r e  md 
rlrology. A s h o r t  c m r s e  i n  radiobiolow VBS offered f o r  twelve  
rtudents f r a z  t h e  Radiotberapy s n d  Cancer Division. 

Be pr inc ipa l  r e sea rch  a c t i d t i e s  a re :  

1. "Study of the Bio log ica l  E f f e c t s  of Neutron Capture by B-10 
A t  the  Cellular Level. *' - Investigators: Paul Ueinbrtn, H . D . ,  
ud H. Harry S m a ? t ,  m4.D. lieu c e l l  l i n e s  t s t a b l i s h e d  i n  the  
t i s s u e  c u l t u r e  u n i t  are H e h  (origin: human carclnama of t h e  
cervix) ,  KB ( o r i g i n :  h u x n  c a r c i n m a  of nasopharynx), u l d  
BYX ( o r l g h :  baby hazster kidney). Boron campounds mitable 
fo r  rtudy uere received a n d  lime p l l o t  tests vert conducted. 
It v a s  decided t o  n n  the p i l o t  studies v i tb  tvo mono-boron 
caL?m.nds, which are  t h e  prototypes of those synthesized a t  the  
h e r t o  Rlco h c l e a r  Center, b u t  uhich are avsi labl t  in greater 
a q p l y ,  frm Unlted S t a t e s  Borax Research, md of known p u r i t y  
an3 r t a b l l i t y  i n  apJewas meSia. 
i n  t h e  laboratory when l a b e l l i n g  tubes,  they are knovn IS 
empounds A and B, 
C H i ) 3 f ; 7 .  B IS fiii6opropyhUzine Borate p ( o C H C H  -CHZ$~;J. 

For g r e a t e r  ease of handling 

A 5 s  "riethanolamine Borate p(OCH 

Bath canpounds v e r e  suppl ied as, 0.U aqueous s o b  s ions. 

Because KB u l d  B.. c e l l s  are more r ap id ly  growing and easier 
to handle than t h e  H e h ,  whjch a r e  dest ined f o r  the main 
rtudy, t h e  p i l o t  t o x i c i t y  t es t s  v e r t  m n  in tubes of BHK u r d  
fB. In theae t i r sues  vt  obtained i d e n t i c a l  r e s u l t s .  The 
0.U ro lu t ion  v a ~  d i l u t e d  r e r i a l l y  I n  two-fold steps m d  tbcn 
0.1 E i l l l l i t e t  of the p a r e n t  r o l u t i o n  md ebch O f  t h e  
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d i l u t i o n s  MS added  t o  t h e  f r e s h l y  fed c u l t u r e  tubes, each of 
vhich contained 2.0 lrlllilittrs Of medium or npproximattly a 
1:20 f i r t h e r  d i l u t i o n .  

Ihe r e s u l t s  w e :  

C O N C ~ m n O h ’  

0.1 m1 of 0.1 M 3n 2.0 m l = O . W K  5.N Frequent 
hso f o l d  d i l u t i o n s  0,0025M 2.55 0 cca sional 

0.00125M 
0. COC625H Ni 1 N i l  
0.03931’75H Nil Nil 
0.0331589~ Ni 1 N i l  
0,09Wf941J, Ni 1 Nil 

Ni 1 Rare 

A f m r - f o l d  d i l u t i o n  of t h e  0.1 Molar colut ion,  vhen w e d  as 
0.1 r c i l l i l i t e r  t o  2.0 b i l l i l i t e r  of culture medium v a s  a t  the 
lower lirtit of t o x i c i t y  for  both compounds. 
experiment i n  vhich 2.0 pe rcen t  of dirnethylsulphoxide v a s  
added t o  t h e  mediwt  gave i d e n t i c a l  r e s u l t s .  
rulphoxide was use2 because i t  has t h e  a b i l i t y  to p o t e n t i a t e  
t h e  pssssge of sooe substances through c e l l  membranes - i t  is 
no t  b o w  r t  t h i s  t ime v h e t h e r  cm?cimds A o r  B are a f f e c t e d  
I n  this m y .  The next  s t e ~  t o  be accomplished v a s  a check on 
t h e  l e n g t h  of exposure necessary t o  achleve a demonstrable 
e f fec t  on t h e  cells i n  t h e  presence of boron cmpounds. For 
t h i s  purpose, BV. cells and conpound A vere chosen. The BHK 
cells were growd ln amall f l a t - b o t t m e d  p l a s t i c  flasks and, 
vhen fully rheeted t h e  medium v a s  changed f o r  one containing 
f i v e  p e r c e n t  of coapmnd A a t  O.W, OT 0.025M (final concantra- 
t l o n s  o f  0.W5H and 0.00125fz). 
v l t h  nomel  medium and those v i t h  t h e  boron compounds at both 
concen t r a t ions .  These were lncubsted a t  t he  same temperatures 
and  for t h e  $&ne per iods  as t e s t  f lrsks  exposed to t h e  neutron 
f l u x  for e i g h t ,  s i x t e e n ,  or tventy-four  hours. 
were provided by a Plutoniurn-Berylllurn 60urce. 
Vert exposed t o  t h e  neutrons a t  t h i r t y - r t v e n  degrees cent igrade 
ln groups c o n s i s t i n g  of pa i r6  w l t h  0.005M and pair6 wi th  
0.00125M cacpound A. 
l t t r d i a t e d  s i m ~ l t ~ n e o u s l y  for l a c k  of rpace i n  the  vindow 
through which t h e  neutrons u e r t  obtained.  

A p a r a l l e l  

The dimethyl- 

Controls consis ted of cells  

The neutrons 
The f l a s k s  

Flasks v i th  normal medium could b o t  be 

A t  t i g h t ,  s ix t een ,  

1 O b 5 2  I 8  
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and tventy-four  hours t h e s e  groups, t oge the r  v i t b  non- 
i r r a d i a t e d  c o n t r o l s  were t r a n s f e r r e d  frun the incubator to 
t h e  r e f r i g e r a t o r  t o  6tOp my f u r t h e r  growth. 

cells I n  t h e  shee t s  removed v i t h  t h e  a i d  of t r y p s i n .  
cells from each f l a s k  vere  suspended I n  a volume of t e n  
m i l l i l i t e r s  of balanced s a l t  so lu t ion  and then  r e p l i c a t e  
c m n t s  were made  I n  a Coul te r  Model B counter  u s i n g  l40p 
a p e r t u r e  tube, lower threshold 6 c t t i n g  of f i f t e e n ,  upper 
t b e s h o l d  s e t t i n g  of seventy-seven, t h e  ampli tude c o n t r o l  a t  
foJr and ape r tu re  cu r ren t  c o n t r o l  a t  0.707. 
made on I volume of 0.5 m i l l i l i t e r s .  

A t  t h e  end af 
. t h e  experiment t h e  superna tan t  medium YBS decanted,  a d  the 

The f r e e  

These counts were 

The mem counts obtained cor rec ted  t o  t h e  n e a r e s t  loo0 are: 

7RUDE;i E o m a l  Medium Medium + Medium + 
0.WM of A 0.00125M of A 

37’c f o r  

8 h3:rs 50, OOo 5 3 , m  53,000 
l6 hmrs  53,000 53,000 
2L h x r s  54,000 @,m e 50,000 

Spec. spoi led  

44,000 h 9 , m  
33, mo 43,000 

Spec. rpoiltd 19,000 

@ tube blocked 

h r t h e r  experiments are i n  p rogress  t o  confirm t h e  e f f e c t  
rhovn where it rppears t h a t ,  a t  t h e  h igher  concent ra t ion ,  t h e  
c e l i  loss is evident  about t i g h t  b o w s  &head of tha t  seen  In 
t h e  lover concent ra t ion .  
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2. "Cooperative Cytogenetic Study" - Inves t iga to r s :  Paul 
Yeinbren, H.D. and Lt.  Col. Michael Dacquirto, M.D. 

'hrec hundred and t h i r t y - f o u r  s u c c e s s f u l  c u l t u r e s  have been 
made froa four hundred and n i n e t y - f i v e  specimens 6ubmltt td t0 
da te .  ?he percentage of s u c c e s s f u l  cultures of whole blood, 
.bout e i g h t y  1 6  camparable t o  t h o s e  obtained I n  o t h e r  &bora- 
t o r i t c .  
l t u c o c y t e s  from p a t i e n t s  w i t h  blood dysc ras i a s  are d i f f i c u l t  
t o  c u l t u r e  and from p a t i e n t s  w i t h  leukemia, multiple myelana 
and LO on, ruccesshrl c u l t u r e s  m e  obtained I n  about t h i r t y  
p e r c e n t  of t h e  cases .  

A6 I n  other l a b o r s t o t l e s ,  it has been found here t h a t  

A r e p o r t  on resul ts  obtained t o  d a t e  by Lt .  Col. Dacquisto, 
vho has been r e spons ib l e  f o r  t h e  d i agnos t i c  e f f o r t s ,  I s  given. 

E f f e c t s  on H u m  Chromosmcs Brought About by Therapeut ic  
'* Radiation t o  Se lec t ed  Regions. 

This p r o j e c t  v a s  d e s i  
r a d i a t i o n  f rm cobaltgn0, 3 3 0 W  x-ray and radium I n  causing damage, 
a n d  a l s o  t o  d e t e n r i n e  vhe the r  t h e r e  a r e  any d i f f e r e n t  e f f e c t s ,  
depending upon t h e  s i t e  of r a d i a t i o n ,  such as p e l v i s ,  chest, head 
8nd neck. P a t i e n t s  a r e  s e l e c t e 3  t o  fit each of t h e s e  ca t egor i e s  
m d  i n  a l l  cases  c o n t r o l ,  a id - the rapy ,  end of therapy and fol lov-  
up sasples are  c o l l e c t e d .  Avhilable f o r  study s o  far a re  twenty- 
f i v e  cases  of p e l v i c  r a ~ l a t i o n ; t w e n t y - f i v e  i n  which r a d i a t i o n  was 
given t o  t h e  head and neck, an3 f i f t e e n  t o  t h e  t h o r w .  
d e f i n i t e  conclusions a r e  y e t  p o s s i b l e ,  ve see d i c e n t r i c ,  ring end 
gross ly  a b n o m a l  c h r m o s m e ~ ,  ell of vhich can be a t t r i b u t e d  t o  
i o n i r i n c  r s d i a t i o n .  
t h e  percentage of n o r - a 1  modal nurnber metaphases during therapy 
w i t h  a r i s e  i n  t h e  follov up per iod .  Conclusions w i l l  be based 
p r h a r j l y  on s t a t i s t i c a l  cons ide ra t ions ,  and f i n a l  opinion ~511 
be f o n n u h t e d  a f t e r  c b ~ n t i n g  md atudying hundreds of metaphases. 

K l i n t f e l t e r  '6 Syndrane. Six cases  of suspected K l i n e f e l t e r ' s  
vere s tud ied ,  one by d i r e c t  marrow smear and f i v e  by culture. 
rhoved for ty-seven chrunosanes u r d  a n  XXY p a t t e r n .  

Hongolltc. S i x  cases have been s u b r c i t t t d .  From one, no hJcocy tes  
could be cu l tu red  al though t h r e e  s e p a r a t e  a t tempts  were made. 
t h e  rnnainin& f i v e ,  two showed t h e  t y p i c a l  tventy-one trisomy, one 
v . 6  noma1 a n d  t v o  remain t o  be s t u d l e d .  

ed t o  d e t e r " i n e  t h e  r e l a t i v e  e f f i c i e n c y  of 

m i l e  no 

I n  a f e s  cases ,  we have a l s o  seen a drop I n  

A l l  

O f  
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