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Intarim Report In Phase V Proposal: Incorporated Clinical Investigation Proposals
#389 and #499, Noninvasive Aaseacmen: 0f Coronary Artary Disease By Radiolsotopic
Techniques. . .

1. Investigators: . .
‘. AIR1. 950929 014 ‘ C ot

Ronald L. McOowan, Colonel, USAP, MC ' % ‘ ﬁ,, W I D
Neil D. Martin, Colonal, USAP, MC . . ™ - R D A St DB
A, Laird Dryson, Lt Colonal, USAF, MC . R i

Ty 4

Ronald R, "511. MﬂjQr, Usuf MC L ":‘

2, 8tudles to data! ‘ . o f AN

a. Through 11 March 1973, 407 potassium=43 studiaes and 301 rubidium-el :
studias hava bean accomplishad at rast or exercisa on 393 patients, 8ix hundred ! ‘ﬁ
flfty-six studies wara accomplishad using tha ractilinear ecannar and 52 with g o
;2« scintillation camara, Patiants hava includad those with tha following -

agnosas!

(1) Normal subjects :
(2) Myocardial infaretion o
(3) Post myocardial infarction angina pactoris s
(4) Angina pactoris without myocardial infarction
(3) Falsa=positiva and equivocal exarcise ECG tc-cl
(6) Cardiomyopathy and myoclrditil .

(7) DBarlow's spadrome - b
(8) Conduction abnormalitias 1nc1ud1ng laft bundlo branch black, right . ‘

bundle branch dlock, hemiblocks and atrioventricular blockn. ﬂﬁ

(9) Prae~axcitation syndromes (WPW, LGL) ',ﬁ K PR A Te 5
(10) Paricarditis and pancarditis i:» . " ‘;":“ '17nT““

(11) Postoparativa aortic coronary’ bypa-l 3t¢£: cvaluntions in pntiontl )
with and without postoparativa nymptoma. . . ﬁ

3, Resulcs und proliminary conclulionll
;

‘8, Althoush the roctilinenr ucanntr romninn our most !roquoncly ussd in=
strument, rubidjum=081 has allownd more extensive usa of the scintillation cameras,
which has saveral potential advantages for investigative purposes, Our limited ;
usa of the scintillation camara results from the naeed for clinical data systam,
This attachment 4ia available at all but a fow of tha medical facilities possess-
ing mcintillation cameras and permits greater diagnostic accuracy by providing
contrant enhancemant and greater objectivity by allowing coincidence counting
{in raogions of intarast, Should this pilace of standard equipmant be provided,
wa could changa to tha camaera as our primary instrument which is more in keaping
with racent davalopmaents 4in the tachniques of myocardial imaging. For most
clinical applications the ractilinear scannar has baaen satiafactory for the
subjactive evaluations as per!ormed here for the pnl: lnvnral yaars, ;o

s ‘)\, & . 4 Moo A .jv..;? ‘;,‘m' ’x*‘ﬂ

b. Daecausa of imaging charactaristics and :nducad conta. as well’ as aanpt
ability to tha scintillation camara, we hava converted 100% to usa of :ubidiumra
and sinca 15 Novembar 1974, no longer image.the myocardium with potllsium-aa. "Ef;’

Thil hnc :aaultcd in u rcduc;ion of 50% in rndionuclidn costn pnr |tudy.’
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Thurlium—201 has been considerad for uae, bu: ita saovaral disadvantages have

" offsat soma of its advantagea over rubidium=-81 and potassium-43, and ita cost
is threa times that of rubidium-81, and ropresents a 50X increase in cost over
potassium-43. In addition, wa have recaivad good information that a new radio-
nuclide is to ba expactad within tha naext several months which could be incorp-
orated into this protocol and would rapresant a significant improvement over o
all previous myocardial tracers. : '

¢. Noninvasive myocardial imaging has continuad to ba both sensitive and
spacifia in the diagnosis and tha exclusion of atherosclarotic cardiovascular
d{sezsa. To data wa have found no falsae=positiva exarcise tests and false-
nagativea exarcisa tasts continua to occur in no morae than 5% of camas, This
93X sansitivity exceads tha diagnostia accuracy of othar noninvasive taechniquas .*
and has provad to bo a significant benafit 4in assessing the clinical gignifi- y
canca of angiographically damonatratad obstructive lasions. As & result of this
diagnostia accuracy, the nead for coronary angiography 4in patients with atypical
chast pain syndromas and suspactad falsa poaitiva axaerc{sa ECG taests has baen
dramatically raduced.

d. The diagnostic accuracy 4in antarior myocardial infarction 44 98%

(saa paragraph £ (1) balow) and for inferior infarction 4s B0X., Ona hundred
parcent accuracy 4s tha rula 4in true postaerior myocardial infarction. This
aupplements our mora racant work in racaent infarct imaging with 99-taechnatium
labalad stannous pyrophosphata in tha accurata diagnosis of acuta myocardial
infarction, infarction localising and sising, as wall as datermination of ex=
tansions of existing infarctions, This has baan of special benafit in avaluation
of several patients with pancarditis, suspected of having suffered myocardial oy
infarction bacausa of ECC and ensyme changas. Another special use has baen in ',
tha study of an unusual group of young patients with myocardial infarction who
ara npparlncly a: low risk for subsequent coronary haart disaass. L N

..xl»""- Al

‘@, Our present protocol for ragulas followup of pntiantl lubjcctad to - ,'f
aortocoronary saphanous vain bypass grafting has beaen valugble 4in dccarminins ey
graft closura, intra-and postoparative infarations and progression of diseasa iny:~
the native circulation, Tha necassity for ropocitive postoperativa coronary «;[
anglography has been obviated and important new data on the na:ural course ofygggz_,

thasa patients 1s baing aectablished, . Y ‘ ;«y 'ﬁ;,. L;,T
T L ! . B vgm
£, The numbar of pationCl with various ICGC conduction dilturbnnccn ac rnst
has now excaadad 40, with caztain preliminary results eviduntt: - S ;:3

(1) Patients with left bundle branch block and normal coronary artaries
have reating anteroseptal scan dufacts which improve with oxercise. This daofact
suggasts a myocardial mambrane abnormality as the cause of laft bundle branch
block in thesa patiaents. ‘

(2) Patients with laft bundle branch block and coronary artery dinease -
have a raating anteroseptal dafect which often worsens with exercise and 1if othar
than the left anterior dascending coronary artery disanse is present, tha exarcise
image finds areas of abnormal tracar up:akc in’ ddition to that o! tha lop:um.éd’
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A (4) Pre-excitation syndromesa known to have a high incidence of exercise
Induced ST changes suggestiva of myacardial fachemifa manifests normal rest and
exarcise images in the absence of significant coronary artery disease.

g. In conjunction with protocol #500, tha investigators have found that this
tachniqua 1is potaentially capabla of objectively avaluating the btenefits of
tharapautic agents usaed in tha madical managament of angina pectorid;. This \
objectivity could ba mora rafined and quantitativa rather than qualitative data .. ..
could be obtained 1f a clinical data procelling systam could be utilized as Y
raquastad balow, . . R i W

4, Data prasantation in conjunccion with protocol 9389 and #4991

a. rublicationst ' : . N T
(1) ﬂ. William Strauss, nurry L. Zarat, Nail D. Martin, Harry P. Walls, :
Jr., and M.D, Flamm, Jr.1 Noninvasive evaluation of regional myocardial N
perfusion with potasaium=431 Tachniqua 4n patients with exarcise-inducaed
transiant myocardial ischemia. Radiology, Vol. 108, No. 1, Pages 85-90, July 1973. .

(2) Barry L, 2arat, !, William Strauss, Nail D, Martin, Harry P, Walls,
Jr., and M.D, Flamm, Je.t Noninvasive regional myocardial perfusion with radio=
active potassiumt Study of patients at rast, with exercise and during angina
pactoris, NEJM 288:809-812, April 19, 1973,

(3) DBarry L, Zaret, Robart B, Stenson, Neil D. Martin, H, William strnunu.
larry P, Walls, Jr,, Ronald L. McCowan, and M,D, Flamm, Jr.t Potassium=43 ,
myocardial parfusion scanning for the noninvasive evaluation of patients with .. .-
fnlao-pouitivn axaercice teasta, Circulation, Vol, XLVIII. pngcn 1234-1261. Dac 1973.,
. 2n‘
(4) Darry L. Zarat, Neil D. Martin. Ronald L, MeCowan, n. ‘William s:rauls.r
llarry P. Wells, and M.D, Flamm, Jr.! . Rest and exarcise potassium=43 myocardial /. QN
perfusion imaging for the noninvasive evaluation of aortocoronnry bypanl lursnry.wfﬁi

Circulation. Vol. XLIX, pagaes 688-695. April 1974. ‘;,x L ‘4:~~ o ﬂd
! NN . ,,‘L\ ¢ ey A

(3) Neil D, Martin. narry L. Zara:. nonnld L. Mccawnn, ﬂarry ?. Wnllu. Jr..

and M.D, Flamm, Jr.t Rubidium=81,'a naw myocardial scanning agant: Nonin= R s

vasive raegional myocardial perfusion scans at rast and exaercisae, and comparison ‘ngﬁi
with potassium=43, Radiology, pages 631=636, Juna 1974, S

(6) Martin, N'D&5 Zaret, B.L., Btrﬁuna, .W.y Walls, H.P,, Albars, J.! :
Myocardial imaging using 4°K and tha gamma camara, Radiology 112:446-448, Aug 1974, :

(7) McGowan, R.L.,t Radioisotopa techniquas for the evaluation of nyo-
cardial parfusion 4in patients with coronary artery disease, Medical Sarvica .
Digaat (in praess) February 1975, “;

(8) McGowan, R.L,, Martin, N.D., Zaret, B.L., Hall, R.R., and Flamm, M, D"?
Rubidium=81 as an agent for noninvasive myocardial imaging at reat and cxnrciue.
Acceptnd !ov publication with ruvilion.‘01rculation.‘rcbruary 1975.. f
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b. Data from various segments of the potassium-43 and rubidium-81 myocardial
imaging projocts (Clinical Tnvestigation Proposals #1389 and #499) has been presentad
at the following maocinga:

AR (1) Fourth Aunual Meating of the Norchern and Southern California
3 -.a? Chapca:n. Socilaty of Nuclaar Madicinc. Snn Francisco, Cnlifornia. Septambar 1972,

(2) - “45th Annual Sciantific Bealion, The Amarican Hear: Asgociation, 5;-;
Dallas, Taexas, November 1972. TR e - T

(3) Wastorn Saction, Amarican rcdcration of Clinical Rsscntch Carmn1.~‘§
Californin, Fcbruary 1973, 5 P Y ‘ A

s (4) Anaual Sciantific Sassion of the Sociaty of Nuclanr Madicina, .
Hiemi, Plorida, June 1973, , ) .

A l R

I (3) 46th Annual Sclantific Seasion of tha American Haare Associacion,
Atlantic City, Naw Jarsay, Novambar, 1973,

(6) Advancas 4n Yaart Disease 1974, Amarican Collega 65 Cardiology, 6th
Annual Symposium On Clinical Cardiology, San Francisco, California, Dacambar 1973,

(7) 1Instituts of Madical Rasearch of Pacific Madical Center, San Frane
c¢isco, California, January, 1974,

|
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[

(8) Nuclear Madicina Instituta, Claveland, Ohio, Januhry 1974,

- A
£ - =

(9) Saminars on "Myocardial Béanning With Potass{um=43" have baen pro--@}f,
sunted by the David Grant USAP Madical Cantar staff at several univnrlity madical ‘

-

o ,contlru, both.locally and throughout the country. .. .- . b S 4
o o :':\’. \'“ T l’f} o M \A‘}.‘ L ""'§T "”'ij{&% '."'f' t’u T TN L:\;;’K‘\}("}t‘:.“' vl 1{ o J “\‘ g
, PR T(10) 52324 Annual Sclentific Session 0f the Amarican’ Collagu of Catdiology,;
o Ncw York City, rebruary 1974. B ~:“;§2§ “*“f;«r - ;(g-*”fy.. W 3~~; ¥ )

ot

), o ‘) i »[_r /‘j W, . 1‘», S o m o - )
Y ' (11) : socioty of Air rorcc Phyltciann (Americnn Collage of ?hylicinnl . e
‘ Rasionnl Mocting). March 1974., .fﬂ‘;n?géq.igz, Sl b B
v . ,'J\ DR 4 c,f. W F e 5 ' ) ':

(12) 47th Annual Scientific Sassion of the Amarican uonrc Aaaociation.
Dallas, Texas, Novambay 1674,

3. Tha rasearch funds provided by tha Office of tha Surgeon Ceneral for fiscal

yaar 1975 wara sufficient, sinca a research grant from Merrall-National Laboratories
paid for a large portion of tha isotopas usod in thoesa protocols for that year, A
This funding has been tarminatad upon complation of Clinical Investigation protocol
#3500 and no supplomantal funds ara to bae expactad in fiscal yaar 1976, In spite

of tha ever improving clinical utility of thaesa techniquas, insufficient hospital i
funds can be budgatad for thesa investigativa purposes, espacially in tha face of *;
current cole rcduction progrnml.a I! we ara to continuc to explorc tho diagnoatic
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> potantial of this procedure, USA? research funds for aupplies and equipment ara
essential. In addition, as noted above, tha state of the art has found a’'naed £or
quantitative analysis of images to realirs maximum diagnostic accuracy and
sciontific objectivity of acquired data, Qualitative studies with a rectilinear

;"f' scanner, though still useful, ars rapidly bacoming antiquated, System upgrading -

y o 1s assential to further meaningful contributions from thim USA? Madical Canter in

o tha fiald of Nuclaar Cardiology. The following funding is requested for ¥Y 19761

o s, Twalva milicurian of rubidium-sl pc: woak for 50 weaks at & cost of . .. s

S $300,00 par waaekw, . Costl” ,§15,000,90 . ‘--;:;:

‘f3,{ tAssuming we continna six studias par week uciliring 2 mcs - 81ny par. ltudy ne 359 00

SO per atudy, e ‘ '

2 Y . . i . - N , “'
b, Rxpandabla lupplils that -uppor: tha rasaarch ltudina'iﬂuluduQ'arﬂ‘, ;".+§ .

f Polaroid £ilm and mpacial recording tupas for the scintillatien ¢amara,  ECJ oL

v Cablas and alactrodea for tha exarcise treadmill, and publication expanaas. + B

R Co=%: 83000.00 *(3aa nota 4in paragraph 4.) .

?Qr'; e, ADAC Clinical Data Syatem with 4nstallation and warran:y. Coatt

i $32,000,00"¢ .

7. The total rasaarch funds raquasted for clinical resaazch btoponal 0389. )
pRY combined with Clinical Rasaarch Proposal §499 for riacnz Year 1976 is.4n tha
AN following categoriast ‘ 8

k a. Radionuclida rubidium-8l . ' 415,000,00 . g
S A b. Supplies and expensa nquipmen:fw p ., ;vli% 3,000 00..' ‘;iémlﬁiﬁi
"y ;»" b RS ! ar PSR - . :\, . y,;‘ “ :’" e ,.‘3 _-\i PSR t_sn‘.
N » ¢, Investmant equipment ;' ;54 f;: ",; . ﬁf};.:¥32 oa. 00 : 'Q,' 1i¥”
T R & AR ,ft‘.;;sﬁaéi”f*«:f“ﬁ SRR
“‘ D ) ' ’ e v S e ,’?}“(;* “""-'"":“3}%,':.* :m‘;, L 'u-;q DA ‘f",“ s‘,., g v? Y";f 0“{9"“' ‘[' ;':2\:':’:':‘\‘};;:,‘

"," ) ; ° 4 . \ . , ‘« ‘.- ‘1"’ N : - /,"'{w,:'*-w?:‘j',‘:‘ 'w.-‘, v ) XY i : :‘{"\:,{'
NS ’ #% A diacount of $1,000, 00 can be obtainad 1£ this 4tem ia ordered prior to. .“j?g
SR 1 Jun 1973, which unforty ataly 1s atill within ) 24 }973, and daltyery would nat*’«v ’
W ba accomplished until 976, e Ll SR viﬁﬁw*» c T "“5L“éb
S RONALS L, a/?owm«. COL, USAR, MC .
;,P,fg,l ; cnrdiologilw Lz
TR NBIL D, M{RTIN, COL, USAF, MC o . -
RN Chie!. Nuclaar Modicino P e ean a1 W ity et
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