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2. Studfa8 t o  d a t a l  
4 , (. a *  Through 31 March 1 9 7 9 ,  407 potassium-43 s t u d i e s  and 301 rubidium-81 

e tud iee  hnvo baan accompliehad a t  t o a t  or r x a r c i s o  on 393 p n t i a n t r *  
f i f t y - n i x  a t u d i e s  wera acoomplj,ehod u r ing  tho r a c t i l i n a a r  rcannar  and S2 with 
t h e  r c i n t i l l a t i o n  camara, P e t i a n t s  hnv0 includad those  w i t h  t h a  following 
diagnoeee I 

Six hundrad ,: - ,  
, .1 ;.,, 

. L  

(1) ?lormnl s u b j r c t r  
( 2 )  Myocardial i n f a r c t i a n  
(3) 
(4) 
(5 )  

( 8 )  

( 9 )  

(11) 

Pos t  myocardial  f n f e r c t i a n  rngina p a c t o r i r  
Angina pac t o r i 8  without  myocardiri  i n f a r c t i o n  
Fa l se -pos i t i vo  and rquivocal  r x a r c i r a  ECb t a s t r  ' 

Conduction abnormali t i a r  including l a f  t bundlr  branch block, r i g h t  
b u n d h  branch block,  hrmfblockr and e t r i o v r n t r i c u l a r  blockr ,  
Prr-axcf t a t f o n  ryndromar (WPW, LOL) 

(a)  Cardiomyopathy and myocr rd i t i r  ., (7 )  Barlow's rfldromr ' , ,.. ' , 

(10) P a r i c a r d i t i r  and pencurd i t f r  -py..:,, , - * "  ~ 

* I  

8 : .  \,' , 
> I  

Por t o p a r a t i v o  a o r t i o  coronary byperr gra f  e e v a l u a t i o n s  
wi th  and without  po r topa ra t iva  'rymptoma. 

3, R O M U l C 8  and pra l imina ry  oonclur ionrr  ,:, ., 
*+.I 

t I .I 

1 - 6  

..A4 J 
id , .  % , 

'a.  Although t h a  r o c t i l i n a n r ~ h c a n n r r  romaine our  mort f r aquon t ly  urrd in-  .' , L , ~  

i t ruman t ,  rubidium-01 hnr allowGd mora rxtonriva uro of t h o  r c i n t i l l r t i o n  crmrrr, A; ' '  
which hns s r v c r n l  p o t a n t i a l  advantagor f o r  f n v o r ~ i g a t i v a  purpoaar,  Our l i m i t r d  i 
Una of  t h a  r c l n t i l l a t l o n  camara r r rul t r  from tha naod f o r  c l i n i c a l  d a t a  rystam, 
Thin  attnchmant i8 a v a i l a b l r  a t  a l l  bu t  8 fow of  tho modicr l  L a c i l i t f r r  posrasr- , 

i n g  s c i n t i l l a t i o n  camarnr And prrmitr g r r a t r r  d i a g n o r t i c  Accuracy by provlding 
con t r an t  anhiancamant and g r a n t e r  o b j r c t i v i t y  by rllowing coincidencr  counting a 

WQ could chango t o  t h a  camara a r  our primary inrtrumont which ir mora i n  kaaping 
wi th  r a c a n t  davalopmantr i n  tho  tachniquar of myocardial imaging, For most 

r u b j o c t i v a  r v a l u a t i o n r  or performed ha ra  f o r  t h r  p a r t  r o v r r a l  yaarr:k:: ,.;,:*. 

b, Dacauro of imauing c h a r a i t o r i r t i c a  'and 'r iducod 'coat;, . i e  wrl1"ar rhap 
a b i l i t y  t o  t h o  r c i n t i l l a t i o n  camora, wo hrvo convertad 100% t o  uro-of . rubid1 
and r i n c a  15 Novrmbor 1974, no , longor  imngo , t h r  myocardium with po ta r r im-430 '  
Thir h a s  r o s u l t r d  i n  a r r d u c t i o n  of 50% 9.n h d i o n u c l i d r  c o a t r  par%tudy. , $ a  6 :  

I n  rof f ionr  of i n t a r a r t ,  Should t h i r  p i a c r  of r t a n d r r d  rquipment b r  Frovidad, 

c l i n i c a l  a p p l i c o t i o n r  t h e  r o c t i l i n e a r  rcannar has  baan r a t i o f a c t o r y  for tho  
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'43al'lfrmrZOl has  b'oen considersd f o r  uso,  b u t  i t a  s a v a r a l  disndvar~tagae have 

i m  t h r a n  t imas  t h a t  of  rubidium-81, and raprclaonts a 50X i nc raaaa  in cost  ovar 
potnsaium-43. I n  a d d i t i o n ,  rn hove raca ivad  good informntion t h a t  a new radio-  
n u c l i d a  i r  t o  b r  expoctad wi th in  t h a  naxt  r a v a r a l  monthr which could be incorp-  
ora tod  i n t o  t h i r  p ro toco l  and would t a p r a r a n t  r r i g n i f i c n n t  improvamant over 
all praviour  myocnrdinl tracorm. 

rp0ciff.c in t ho  diegnorir  and tha  rxc lu r ion  of o t h a r o r c l o r o t i c  card iovascular  
~ L ~ O & ~ Q I  T O  de to  wa h A V r  found no fel80-QOtl~tiVa a x a r c i r r  t a r t 8  rnd f P h a 0  
neqe t iva  oxa rc i r a  tostr aont inuo t o  occur i n  no mora then 5% of canor,  Thir 
99% s e n 8 i t i v i t y  axcaadr tho  d iegnoat ia  accuracy of o t h a r  noninvaaivr  tochniquor 
And hae ptovod t o  ba a a i g n i f i c a n t  bonof i t  i n  eseorsing t ho  c l i n i c a l  o i g n i f i -  
cnnca of engiographica l ly  damonstratod o b s t r u c t i v a  loe fons ,  A8 1 r o r u l t  of th i8  _ '  

dle@toat ia  accuraay, tho  need f a r  coronary angiography in p a t i e n t s  w i t h  Atypical  , 

clreet pa in  ryndromee end r u a p a c t d  fellra p o a i t i v a  oxerc iaa  ISCO t a r t 8  hae baen 
drdmat ice l ly  reduced. 

* oPFsat iume of i t s  ndvontagoa over rubidium-81 and potaaeiurn-43, ar.d i t a  coa t  

.: 

c, Noninvarfvr myocardial  imegfng har continuod t o  bo both r a n s i t i v r  and 
. 

1:" 

< .  

1 

d .  "Ira diegnoat ia  accuracy in a n t e r i o r  myocardial  i n f a r c t i o n  1 4  98% 
$MRgreph f (I) below) .and f o r  i n f i r i o r  i n f a r c t i o n  i r  O O X I  Ona hundrrd 

percent  accuracy i s  the  r u l o  in t r u a  p o s t o r i o r  myocardial  i n f a r c t i o n ,  This 
aupplern4ntr ou r  mora r acan t  work i n  rocont  i n f a r c t  i m a g i ~ g  w i t h  99-tachnetium 
lnbe lad  rtannoua pyrophoophetr in tho accu ra t a  d i agnos i s  of acu ta  myocardial 
i n f a r c t i o n ,  i n f a r c t i o n  l o c a l i r i n g  and a i r i n g ,  ea well datarminat ion of ax- 
t a n r i o n r  of  a x i r t i n g  i n f a r c t i o n s ,  T h i o  he8 boon of s p a c i a l  b e n a f i t  in rva lua t ion  
Of rOVOrP1 p a t i o n t r  wi th  p e n c a r d i t i r ,  ru rpac tod  of having r u f f s r r d  myocardial ,', J, 
i n f n r c t i o n  b a c ~ u a a  of ECO and cnrymr changer. Anothar rprcial  urr hnr baan in 2,;; 
tlra r tudy  of an unusual  group of young p a t i o n t r  wi th  myocardial  i n f a r c t i o n  who *-, 

. I,' +&~ ." 4ro  a p p e r r n t l y  a t  law r f r k  f o r  rubrequent  coronary h o e r t  d i r06s r~  
-,, '; : :,; . - . .. +$;t 

r. * Our p ra san t  p ro toco l  f o r  r a g u l h i  foilowup of p a t f a n t i  rub j r c t ad  t o  .,-:.....7!&i 
aor tocoronary  rephanou8 vein bypais  graf  t i n g  ham boon voluebla  i n  d a t a m i n i n g  :,L&:$ 
g r a f t  c l o r u r a ,  intra-end poa topora t ivr  i n f a r a t i o n s  ,and progror r ion  'of dirraaa i n  5 ' :  4 . ?' 
t h o  n a t i v o  c i r c u l a t i o n ,  Tha nocoeel ty  for r o p o t l t l v a  po r topa rn t lva  coronary - w- 

. angiography has  boon obvintad end important  now d o t a  on tho n a t u r a l  couraa of'@$$' 
', , ' 4  ,y& 

thoro  p a t i o n t r  i r  bafnfi ac t ab l l shad ,  

. +'!, , . , , I - air, 
7 :*r, , 

P e t i o n t r  with l a f t  bundla branch b lock  and normal coronary o r t a r i r o '  
hnva r a n t i n g  an to ro rap tn l  rcun d ' l fac t r  which improvo w i t h  oxorcimr. This dofoct  , 

r i i ~ ~ a n t r  0 myocnrdiol marnbrana dbnormality 81 fha  cnuer of l a f t  bundle btoiich ,' 

block i n  thoro  p a t i a n t e ,  
; c, 

P a t i a z t r  w i th  l a f t  bundl r  branch b lock  and coronary a r t a r y  dinaasci : -  
hava a r o o t i n s  ontororoptal dofoc t  which o f t r n  wiarronr with a x a r c i a r  and i f  o t h m  
than  t h o  l o f t  m t o r i o r  darcandlnfi coronary a r t a r y  d i r a a s a  i a  p r a r a n t ,  t he  r x e r c i n r  
imago f i n d 8  aroar of rbnormal t r o c a r  .'uptaka in "addition t o  t h a t  of t h a  roptum, .jd $q 

Right  bundla b r o n c i  b1o ' c~ 'unor roc i r tod  with. coronary r r t a r y .  diroara? 
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f. Tho numbar of p e t l a s e r  w i th  va r fou r  KCG conduction d i r tu rbanc r s  a t  :rrst 

(1) 

. I  har  now oxcaodod 40, wi t h  r!crtain pra l iminary  r r r u l t r  rv ldun t  I . 

(2 )  

, . ' . I I . -  ;., a: **, 3 , I  i *'. q;*; 
I "  t i  L,, ;Js* * 9 . 2 7:&, 4- 7 ' :? L. 
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' 4 (4) Pra-exc i ta t ion  syndromes known t o  havo a high  inc idence  of exercise 
Induced ST changas suggas t iva  of myocardial  ischamio manifests notma1 rest snd 
r x a r c i a a  imngae i n  t h o  nbsanca of r i g n i f i c n n t  coronary a r t o r y  d i aease .  

8 .  In conjunct ion  Kith p r o t o c o l  ISOO, t ho  i n v r s t i g a t o t s  havr found t h a t  t h i r  
tachnique l a  p o t a n t i a l l y  cnpabla of  o b j e c t i v e l y  e v a l u a t i n g  t h r  b . n a f i t 8  of 
t h a r a p o u t i c  a g ~ n t r  w e d  i n  t h a  madicnl managamant of  UIginP poctorfh;  q. Thir 
o b j a c t i v i t y  could bo mora r a f i n a d  nnd q u a n t i t a t i v a  r n t h a r  than q u a l i t a t i v e  d a t a  .I +'(, 

* &  I could bo obtainod if A c l i n i c a l  d a t a  p roca r r ing  ryr tam could b r  u t i l i z e d  or 
raquar t a d  balow, ~, - 8 4  I 

4,  Data p r o r a n t a t i o n  i n  conjunct ion wi th  p r o t o c o l  1389 and b4991 

. .  * I  

4 ,  < 1 1 3  
' 1  ; 

. ,  

A, Pub t i ca t ione r  
., I 

(1) e t ! ,  William g t r a u r e ,  n e r r y  L, Zarot, Nail n ,  b r t i n ,  ttarry P, Wellr, 
Jr, , end M,D,  Flamm, Jr ,  I 
Par fue ion  w i t h  p a t ~ ~ a i u n - 4 3 1  

Nontnveeiva ava lua t ion  o f  r o g i o n a l  myocnrdfel 
Tacliniquo fn  p e t i a n t r  w i t h  axercise-inducad 

( 2 )  Darry L, Zara t ,  11, William Btreuea, N a i l  D, Martin, Harry 2, Walle, 
J r . ,  end M,D, Flamm, J r ,  I Nonlnvasiva r a g i o n a l  myocardial  p a r f u r i o n  with radio- 
a c t l v a  P O t A s I I i U m f  
p e c t o r i i ,  N W M  2881809-812, April 19,  1973, 

t r a n s i e n t  myOCardh1 f A C h 0 d 0 ~  Radiology, V o l a  108, N O ,  %, Page8 85-90, J u l y  1973, . 

Study of p a t i e n t s  e t  r a s t ,  w i t h  a x o r c i s e  and durlng angina 

( 3 )  l h r r y  L, Zarot ,  Robort E, Stonron, N a i l  D ,  Mart in ,  It, William Btrouro, 

myocardial  parfunion rcenning f o r  the noninverivr  a v a l u e t i o n  of p o t i a n t r  with 8 . '-*,:. 
fAlsO-poritiVr a x a r c f o r  t8rtn. I C i r c u l e t i o n ,  V o l ~  XLVIIZ, p g r a  1234-1241, Dee 1973,-: 

. : :.' . , , . *LX 
(4)  llwry L. Zarot,  Nofl'b:'Martin,' m e l d  L; Mcaowan, H ,  W i l l i a m  Straurr,"; 

l k y  P, WalI8,' and M t D o  Blem, Jr.1 .+ R 8 l f  end r%arCi# r  pOfArriUfW43 hyOCRrdiA1 '.$+id 
p a r f u r i o n  imaging for t h r  noninvarivr rvaluation of eortocoronary bpporr auruoryet,p@ 

.+.&.y 
% .t V*?. I, * ..+L* 4% 

(5) -Nail D, Martin, Barry L, Zarei, .Rannld L: McCman, llarry'P, W811r,*,Jr,, 
I ., ,, ,$>ti 

* ,.r: : and M,b, Blnntm, Jr ,  I Rubidium-81, 'a naw myocardial  mann ing  agont I Nonin- 
v a e i v r  r a g i o n n l  myocardial  p a r f u r i o n  acana a t  rast and a x o r c i a a ,  end cornpariron .#,{ 1. -  ., 

, ...I' ,. 
w i t h  potaarfum-43, Rndiology, paOoe 6 5 1 4 3 6 ,  Juna 1974. 

Xiyocardial imnginl( using 41K end t ho  gammn cnmara, 

h t r y  P, WOIIr, Jra, Ronald La McOowan, and M , D ,  ? l a m ,  Jr.1 POtABriUIW43 J 

1 .  . ,  . * I  

C i rculat ion,  Vola  X L I X ,  pagor 688-695,,April 1974. , I : - ; :  " . ' ' _  ;* 4 ' .+., i &*-. * - . , 
' _  C . i , & * . . ; ~  t .  ':.;r;Z 4,\= ' 3  ' * . J  . I .  * .  . ,:b.+L'' .-Az 

, 7,*%. = 4 * .  , 

I 

. .  
(6)  Mart in ,  N,D Z m . t ,  D,L,, l t r n u n s ,  l I , W , ,  Wallr ,  l l * P e ,  h lba ra ,  

h d i 0 1 0 g y  1121446-448, hug 1974, 

(7)  McCOwan, R,L, I Radioirotopa tachniquar f o r  t h a  a v a l u a t i o n  of nyo- 
c a r d i a 1  p a r f u r i o n  i n  p a t i o n t r  wi th  coronary r r t a r y  d i r a a a a ,  Modical Sarvico 
Di8ar t  ( i n  p ra rn )  Pabrunry 1973, I .  I 

1: 

S (8) McCownn, R,L,, Martin, N , D , ,  Zaro t ,  Dace, I I a l l ,  LR,, And Flaw, M,D,! . Rubidium-81 ar an a a a n t  f o r  noninvar ivr  myocardial imafiing a t  r o d t  and r x o r c i r e ,  



. I .  - .  I .  ,' 
' t . .  

b. Dnta from v a r i o u r  regmants of tho  potassiun-43 and  rubidium-81 myocardial  
imaging p r o j  a c t &  ( C l i n i c a l  I n v e s t i g a t i o n  Proposa ls  6389 and 6439) haa been praaentad 
a t  tho following moatingsr . ! 

' (1) 

(2 )  45th  Annual B c i e n t i f i c  Soarion,  7'118 Amarican .. 8 l l aa r t  Aaeociat ion,  c ,  

(3) Wartorn  goct ion ,  Amoricon Fodarat ion of C l i n i c a l  Rasaarch, Carnal,  . A , ;  ',, * I  . 

Fourth Annual Meeting of t h e  Northern and Southern C a l i f o r n i a  
Chaptara ,  Socioty of Nucloar Madicina, Snn Franci rco ,  California,  Septombar 1972. 

's . _. I 1 I .  ' 

. 1.: 1 , t  .I. ;. . . .  
. /  Dal l a r  , Texas, Novombos 1972 . 

C a l i f o r n i a ,  Fabruary 1973.  8 .  I 

..I . ,  

. I  * .  - ,  

, . 1: . . , Miami,' Florida ,  Juna 1973 ,  

( 9 )  46th Annual f ic iantif ia  Sakeion of tho  Amarican Neart  Amsociation, 
A t l a n t i c  C i t y ,  New Jor ' ley,  Novembor, 1973.  

( 6 )  hdvnncoa i n  1Ieett  bisearr 1974, hmerican Collega of Cardiology, 6 t h  
Annual Sympoeiurn O n  C l i n i c a l  Cardiology, San Francimco, C a l i f o r n i a ,  December 1973,  

(7) I n e t i t u t :  3f Midical  Rasaarch of P n c i f i c  Modical Center ,  9an Fran- 
c i r c o ,  C a l i f o r n i a ,  January ,  1974,  , 

\ ' > .  
i 'c 2 

(8) Nuclear Madicino I n r t i t u t o ,  Clavaland, Ohio, January 1974, 
' 

(12) 47th Annuhl g c i a n t i f i a  Sa r r ion  b'b t h a  Amarican I laar t  hasoc ia t ion ,  
Dol la r ,  Taaaa, Novombrr 1974 ,  

5 .  Tho raaaorch funrlr providad by tho  Of f i ca  of t h a  Surgoon Canaral  for f i s c n l  
y9er 1975 war0 r u f f i c i o n t ,  rFnca a r a raa rch  g ran t  from Morroll-National Labora tor ia r  
paid f o r  a l a rgo  p o r t i o n  of tho i ro topor  usod in thoso p ro toco l s  f o r  t h a t  year .  
Thir  funding hnr boon tannina tad  upon complation of C l i n i c a l  I n v r s t i g a t i o n  p ro toco l  
1300 and no rupplomantal  fundr Pro t o  ba oxpactad in f i r c a l  y r o r  1976.  
of tho w a r  improving c l i n i c a l  u t i l i t y  of thasa  tachniquas,  i n a u f f i c i s n t  hospital 1 ;  

fundr  can bo budgotad for tho ro  i n v a r t i g a t i v o  purporor ,  
c u r r a n t  coat r aduc t ion  prograrnrn .c,;, v I f  4 -  #a . ara t o ,  continua 

I .  . . i t = . !  *. , b ' - * t  . -  '.< , ~ ~ . ~ ~ ~ ~ ~ , . , ~ ~ ~ ; ~ * ~ ~ ~  

, , 1  

4 

I n  sp i te  

- i '  1.- ; r 1  2 , .*,, ., , * I, ' , ;,,4 \, ?:; ; ;,; *;; ;$g, I ,  

. ,  



a p o t o n t i d l  of t h i r  procodure,  USA3 r e s e a r c h  funds f o r  r u p p l i e q  and equipment Urd  
r sscrn t ia l .  
q u a n t i t a t i v a  annlysin of  imager t a  r a n l i r a  mur imt rm d i a g n o s t i c  accuracy and 

. 

s c i o n t i t i c  o b j a c t l v i t y  of r cqu i r ad  d a t a ,  I qua l l t r t iva  r t u d i r s  with a r e c t i l i n e a r  
rcann6r, though r t i l l  u r a f u l ,  i ra  r a p i d l y  becoming a n t i q u a t r d ,  
is a a s a n t i a l  t o  f u r t h p r  maanlngful con t r ibu f lon r  from thir U 3 U  Madicnl Contar i n  
tha  f i e l d  of  Nuclaar CPrdiOlOgy. h a  fol lowing funding ir roquor t rd  for FY 19761 

, 

I n  a d d i t i o n ,  a i  natad  above, t h r  r t a t e  of the a r t  ha8 found a'nhed for 

Syrtrm up8rading ' .  

'%?olva m i l i c u r i a r  of  rubidium-81 p a r  woik for 50 wiokr a t  U C O l t  of I r . :  

I , .  . * . *  ." 

%b3surning wo contintla r ix rtudfar par waak u'tili;in,q 2 mCi**lRb por ' .r tudy 'at $SOIOO' I * .  , 

* , t:$ 

8300,OO par  waok*, 

par aeudy, . - 1  

Polaro id  film and npecial  rocord in8  tnpas for t h a  rcintillntion aamcrrni *Ew 
Cab106 end e l ~ c t r o d e e  f o r  tho  axe rc i ea  treadmill, and p u b l i c a t i o n  aXpOnl001 
Cst?: 43000,OO *(gas nota in paragraph e,)  

932,000,00~t 

7 ,  
combined with C l i n i c a l  Raronrch Proporol 4499 for Ffeco l  Your  1976 i 8 . h  tho  

c ,: 1 *  ' Coat1 ~ ,$1s ,oooe9o .  I '  1 

.I 

,. /., . ,  3 

I '., % ,. . ' .  
b e  ExFandebla r u p p l i w i  t h a t  rupport tha raraetch ;tudios' Zncluiad '  urn ' . ,. ? ,  

c e  AbhC C l i n i c a l  b r t e  Elyatem with installation and warrantye Coett 
L* e .  .. 

I /  

Tho t o t e2  t e r e n r c h  funds raquartod for  c l i n i c a l  rorearch. bropoaal'#389,  ' ' . I, 

* ' . I  

following c a t r g o r i a s r  < .  
n e  Radionuclide rubidium-81 .- . ., 
b, Bupplfrr and oxpansa rqufpmant f . r  - 

. , . , , A ? ,  a 

1 Jun 1979, which 
bo accompliohod u 

L .  
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