Proceedings of the 33rd Annual Meeting of

THE SOCIETY OF NUCLEAR MEDICINE
June 22-25, 1986 ¢ Washington, D.C.



The SNM 33rd Annual Meeting

Proceedings of the 33rd Annual Meeting of

THE SOCIETY OF NUCLEAR MEDICINE
June 22-25, 1986 ¢ Washington, D.C.

1986 SCIENTIFIC
PROGRAM
COMMITTEE

Philip O. Alderson, M.D.
Scientific Program Chairman

Stephen L. Bacharach, Ph.D.
Vice Chairman

Daniel S. Berman, M.D.
Vice Chairman

R. Edward Coleman, M.D.
Vice Chairman

Edward A. Deutsch, Ph.D.
Vice Chairman

Robert J. English, CNMT
Subchairman

Alan Maurer, M.D.
Scientific Exhibits
Subcommitiee

Paul H. Murphy, Ph.D.
Chairman Elect

C. Leon Partain, M.D., Ph.D.
Associate Chairman

Richard C. Reba, M.D.
General Program Chairman

Henry N. Wellman, M.D.
Vice Chairman

SUBCHAIRMEN

Abass Alavi, M.D,

A. Bertrand Brill, M.D.
Manuel B. Brown, M.D.
Robert Burt, M.D.

Henry M. Chilton, Pharm.D.
Gary R. Conrad, M.D.
Robert J. English, CNMT
Michael L. Goris, M.D., Ph.D.
Robert E. Henry, M.D.
William D. Kaplan, M.D.
Jonathan M. Links, Ph.D.
Jamshid Maddahi, M.D.

872

Ralph G. Robinson, M.D.
Heinrich R. Schelbert, M.D.
George N. Sfakianakis, M.D.
Aslam R. Siddiqui, M.D.
Suresh C. Srivastava, Ph.D.
Maria G. Straatmann, M.D.
Andrew Taylor, M.D.

Wynn A. Volkert, Ph.D.
Lynn R. Witherspoon, M.D.

REVIEWERS

Robert H. Ackerman, M.D.
Robert Akada, M.D.
Ajmod Ali, M.D.

William L. Ashburn, M.D.
Lew Becker, M.D.

George Beller, M.D.
Anthony R. Benedetto, Ph.D.
Harvey J. Berger, M.D.
Daniel S. Berman, M.D.
Hans J. Biersack, M.D.

M. W. Billinghurst, Ph.D.
Elas Botvinik, M.D.
Charles Boucher, M.D.
Manuel L. Brown, M.D.

Robert W. Burt, M.D,
Ronald J. Callahan, Ph.D.
Jorge A. Carrasquillo, M.D.
Tuhin K. Chaudhuri, M.D.
John Clorius, M.D.
R. Edward Coleman, M.D.
David Collier, M.D.
Gary R. Conrad, M.D.
James J. Conway, M.D.
Barbara Y. Croft, Ph.D.
Frederick L. Datz, M.D.
Alan Davison, M.D.
Gerald L. DeNardo, M.D.
Jon J. Erickson, Ph.D.
Darlene M. Fink-Bennett,
M.D.
Keith Fox, M.D., Ch.B.
Robert P. Friedland, M.D.
J. James Frost, M.D., Ph.D.
Brian M. Gallagher, Ph.D.
Michael M. Graham. M.D.,
Ph.D.
Samuel E. Halpern, M.D.
Randall A. Hawkins, M.D.,
Ph.D.
Robert E. Henry, M.D.
Donald J. Hnatowich, Ph.D.

Categorical Seminars
Continuing Education

Scientific Exhibits . . . . . .

Contents

Matrix Schedule . . . . . ..
Scientific Papers . . . . ..
Poster Sessions . . . . . ..
Authorindex ... ... ...
Works-in-Progress . . . . .

The Journal of Nuclear Medicine




REVIEWERS (continued)

Edward J. Hoffman, Ph.D.
Lawrence E. Holder, M.D.

B. Leonard Holman, M.D.
Abdulmassih Iskandrian, M.D.
Ronald J. Jaszczak, Ph.D.
Robert H. Jones, M.D.

Avir Kagan, M.D.

John A. Katzenellenbogen, Ph.D.

Andrew Keenan, M.D.
Michael R. Kilbourn, Ph.D.
Michael A. King, Ph.D.
G.T. Krishnamurthy, M.D.
Kenneth A. Krohn, Ph.D.
Steven M. Larson, M.D.
James L. Lear, M.D.
Jeffrey Leppo, M.D.
Thomas K. Lewellen, Ph.D.
Merle K. Loken, M.D., Ph.D.
Gerd Muehllehner, Ph.D.
Massoud Majd, M.D.
Chester Mathis, Ph.D.
Leonard F. Mausner, Ph.D.
Linda Monroe, Ph.D.

John C. Mazziotta, M.D., Ph.D.

David McCarthy, M.D. -

I. Ross McDougal, M.B., C.Ch.,
Ph.D.

Ismael Mena, M.D.

Kenneth Mido, M.D.

Harold Neely, M.D.

William O’Connell, M.D.

Chang H. Paik, Ph.D.

James A. Patton, Ph.D.

Dan G. Pavel, M.D.

Bertram Pitt, M.D.

James A. Ponto, M.S.

Steven Port, M.D.

David F. Preston, M.D.

Marcus E. Raichle, M.D.

Charles D. Russell, M.D.

Thomas R. Ruth, Ph.D.

Ung Yun Ryo, M.D., Ph.D.

Donald S. Schauwecker, M.D.,
Ph.D.

Carl Christian Schumichen, M.D.

Markus Schwaiger, M.D.
Andrew Selwyn, M.D.
Michael Shea, M.D.
Richard Shore, M.D.
Theodore R. Simon, M.D.
H. William Strauss, M.D.
Gopal Subramanian, Ph.D.
Andrew Taylor, Jr., M.D.

Volume 27 » Number 6 « June 1986

Mathew L. Thakur. Ph.D.
F. Deaver Thomas, M.D.
David E. Troutner. Ph.D.
Frans J. Wackers, M.D.
Heinz Wahner, M.D.
Denny D. Watson, Ph.D.
Alan D. Waxman, M.D.
Milo M. Weber, M.D.
Donald M. Wieland, Ph.D.
D. Scott Wilbur, Ph.D.
Gary G. Winzelberg, M.D.
Gerald Wisenberg, M.D.
Richard L. Witcofski, Ph.D.
Michal R. Zalutsky., Ph.D.

CATEGORICAL
SEMINARS

William D. Kaplan, M.D.,
Chairman

Harvey J. Berger, M.D.

Alan Fritzberg, Ph.D.

Alan D. Waxman, M.D.

CE & COURSE
APPROVAL
SUBCOMMITTEE

William B. Kaplan, M.D.
C. Leon Partain, M.D., Ph.D.
Shankar Vallabhajosula, Ph.D.

CONTINUING
EDUCATION
COURSES

Harvey J. Berger, M.D.

William C. Eckelman, Ph.D.

L. Stephen Graham, Ph.D.

C. Leon Partain, M.D., Ph.D.,
Chairman

TECHNICAL EXHIBITS
COMMITTEE

Thomas Anderson

Jessica Bede

Millard N. Croll, M.D.,
Chairman

Robert J. English, CN.M.T.

Louis A. Perez, M.D.
Linda Pilgrim
Henry Prolog

1986 SCIENTIFIC
EXHIBITS
SUBCOMMITTEE

Gerald S. Johnston, M.D,
Robert D. Katz, M.D.
Alan H. Maurer, M.D.
Louis A, Perez, M.D.
Joseph J. Sanger, M.D.

1986 SCIENTIFIC
EXHIBIT JUDGES

E. William Allen, M.D.
Russell C. Briggs, M.D.
Keith E. Britton, M.D.

John H. Clorius, M.D.
James J. Conway, M.D.
Homai DaCosta, M.D.
Ferruccio Fazio, M.D.

David L. Gilday, M.D.
David A. Goodwin, M.D.
Allan M. Green, M.D., Ph.D.
Shelley D. Hartnett, CN.M.T.
Nilo E. Herrera, M.D.
Thomas C. Hill, M.D.
Schuyler V. Hilts, M.D.
Gustav Hor, M.D.

Masahiro Lio, M.D.

Ervin Kaplan, M.D.

Ismael Mena, M.D.

Troels Munkner, M.D., Ph.D.
I.P.C. Murray, M.D.

Peter Paras, Ph.D.

Dan G. Pavel, M.D.

Peter Pfannenstil, M.D.
Malcolm R. Powell, M.D.
Dorothy Duffy Price, CN.M.T.
Claude E. Raynaud, M.D.
Rex B. Schaefer, M.D.
Heinrich R. Schelbert, M.D.
George Sfakianakis, M.D.
Jon D. Shoop, M.D.

James E. Smith, Ph.D.
Robert C. Stadalnik, M.D.
Charles D. Teates, M.D,
Eduardo F. Touya, M.D.
David A. Turner, M.D.
Lawrence E. Williams, Ph.D.
Shin-Hwa Yeh, M.D.

873



£€ WOOH Sfeoinadewieydoiper MaN "ONIOVAI NIvHE TYNOILONNZ 00:Z4 01 OE:0) “BIONJgR

Ty Dd/ PAOUNOULE 3G O} LANBIOTIHAIUBY UOUAAUCD B} WOJ dAR3| $3SNG Pasnbas §1 89 G§ v LD uoHEASIESI BU| U 131516.-81d 3SEBIY (I1OLNOYD JANAWOD KNS Ul Ag PRIOSUCHS) JOHSHHOM AHS-HILNIWOD 3HL HO4 SHILNIWOD f 009

SUNDAY

SATURDAY

29 9d/8 TIVHIILNISIHAIH WY SIINVIWOD HOMVA T1v IWIHM NOILISOdX3 3HL 40 DONINIJO ANVHO 3u Ag pamojia

00:go
TP Dd/0F NOOH/Uondaday 858ayD) 9 auipy, pue Bullasy SSBUISNE NS 'SPIEMY O LOIBILSSBIY 00'S
09 9d/67 NOOH €8 Dd/EE WOOH/dS T8 Dd/0E NOOH/S 18 Dd/LE NOOH/dS 08 9d/2Z HOOB/dS 64 Dd/0¥ WOOH/dS 8. Dd/8E WOOU/dS 8L DdI6E HOOK/DS
ISHNOD MIIAIY sanbiuyos] uoNaNASUCIdY (D3 | AaswiayD) wee o ABIGRIA B WSIOGEISW [RIpIe0Aly wsIoqEloy WARAg snonley F,’& 12348 f 00:§9°
INIOIO3W HYITONN ADOTONNWIL SISAIVNY vva ¥ SHILNDWOD 1 $T¥DILNIOVNEYHLOIOVH A¥SSVOIdYY Il HYINOSYAOIQHYD [esuad pue 134 Il ADOTOONO (I ADOICHNIN § OE:E
08 Dd/62 WOOY S Od/ bL Od/EE NOOL/dS EL DdfGE WOOU/HS 2L SHd/Z€ NOOH/dS W Dd/BE NOOH/IS 0L Dd/6E WOOH/dS 69 D0y WOOH/dS Ib Od/ie WOOH/3D
4% WOOU/dS {1 ued) Siskleuy uoNn2aLOY (L ved) fedun (1 ved) seannsoew.eydoipey
3SHNOS MIIATY |R1@UIW BUOH UCHENUBNY pue JBiedS 103 Areiiqoiedey 'SAPOGILY {BUOIDDUOKY Buibew soidaday maN audipay Jeapony ui fl 0Q:E o+
3NIDIQ3N HY3IONN I 3NIHOOANI t ANIOANOE 1 SISATYNY VIV 7 SEILNIWOD 11 ADOTOEILNIOHLSYD | ADOTOONO 1 ADQT0HN3N | HYTINOSYAOIQHYD J§ suoHelspisuad Tvi3I00S § 08°1
[
TIVH LIGIHX3/0UN; 8aey PUE sigux3 au; isia K 00:Z1
09 2d/6 NOOY 89 Dd/ZE WOOU/dS 1¥ Dd/IE NOQY/AD 6€ DJ4/6E WOOK/3D 8 Dd/0F NOCH/3D 8€ Dd/AE WOOW/IAD
ISHNOD MIIA3Y {elauay MOYOHdJY DJil3INIY wawyedag sudipaly seajany eubig |y Aijqeden g 1500 'sejoy anleiey saiepon buibewy § 00:Z4 o1
INIDIQIN HYIONN 1 ADCIOHILNIOHLSYD 3HL 40 ONNOYSHOVE [ [SOVA) WILSAS NOILLVIINNWANCO B DNIAIHOHY 36N.1DId 14N SA 13d $A 1O3dS s|dinW 2 viy Buisn uoneniea3 INiyS0ana § 0601
QEiQL oL
TIVH LIRIHX3/uoyei0d10) (EdIPE BoiUOy AQ paiosuods yeauq 33,00 I 00:01
00:01 %

0v-BE SWOOY /NOISSIS AHVNId PUE ONINIJO TWAHOS | Sb'8

.= % A¥QOL 00:9-00:0t N3dO SLi8IHX3 JI4ILN3IDS ANV ‘SH3ILSOd “1TVH LIBIHX3/9861 ‘Z¢ INAr

‘WOOHTIVE LIOKEYW M 92Ul 18 'LOiISIAG SINPaId JseuBeIg—oul IPonaulep AQ Wed Ul paicsuads '(Jeg ysed Pue) Londesay SWODIEM [BID0S Wiesl) BI| BY) SSw LUC(]  OF!L OL 0E:§

1310H LLOIMUYN MT/OE:P-00'6

|

ﬁ {youn; sapnowl) g1 St 894
| UQIeWIOjU| A} 8SM) O] MOH &

9AIBYI-ISOD SIBUM

1a1og SHIOM IBYM &

18pIQ) 0} MOH &

PUnOSZANN ‘HNIN 1D ‘AB4-X O}

| sasedwo) suIDipaly IEBIINN MOH @
w uoebing ay pue JSiuiazL) By} Jo)
| sebiew)| uejoishud Bulisjey aul 10} WNISOdWAS

8€ WOQU/00:E-00'6 i

9861 'L Ae|y iaye pasrewisod ji 028
mw 05$ 51 90 Aleg gget 'L Aey Bi10jaq WIo) UOH
{Ba) uo JaisiBes~aig Aluo 193aN Aq Si uoissIWpyY
saiBojouyosl aaeLIBY @
yoe0sddy Ue Se UHINPaY SWNIOA &
Sg61 |0 SluaLspuswy
oy Aojod aisep 1987 MO dy) e
:891d0) ISEM [9437-MOT
sishjeuy 1503 o
Siom tey) seibsleis buiaxiey o
uBIsAyd
Buiuapey ayy 0} Bunowiey e
1onpoid noA Buiguoseq e
swawbeg 1ayiep buikjnuap| &
Bunexsep jo aouenodw) ayy e
:s0|da) Buneysey
sueoIsAiyq
JesppnN jo 8bejlop uesuswy ey AG psiosuodg
/BISEAA |8A87-M0T 10 alepdfl uy pue sadaieg
BuIDIPSW Jeeionp Buex ey uo JBULLBS ¥ 'INIDIAIW
HYITONN NI S3NSSI LN3BHYND ‘Al HYNINIS

st
-B4)

8€ WOOUNEV-0LE ~

|

9861 '+ AR Jaye payseunsod i A28

S1 934 '0G$ 5) 99) Ape3 '9g6L i ABpy 910/9q Wiio} Uoy

-gi1s1ba) uo 19181682014 AUO 18%01) AQ SI UOISSILIPY
wsiogelew ANe} palaqeT e
wistjogelaw Apoqiuy e
sBojgue pue 3j0ZEPILOSI e

BUIPUIQ PUB WSHOGRIIW JBA

SUONED WEE-IL 8

suoljes auebiQ e

ueay ayl Aq suoied jo ayeidn
syuabe J0)itasal uieig @
wabe uoisnyad uieig @

uoHeZLAORIBYD
Jo ABojopoyiew pue ‘jasa| rendajow ay je Buipuig
BNSSI] WSIOQEIBW ‘OnA Ul S|BIINedRWIRYdOIPR]
jo BIRIS BOHWBYO SYI Wesald O} SI Jeunuas 8y} jO
8A11981G0 81 /10UNOY B80UBIOS [BJNNAJEIIBLAOIDEY
WNS 28U} Aq paiosundS/NOIIVZINI LOVHVHO
40 31VLS ANV SQOHLIW OAIA NI STVOILLNIOVIA
HYHJOIQVH 30 AHLSINIHO 3HL ‘Il HYNINIS

- I

58 NOOH/0E'£-00'6
TN S|

‘ag6l 'L Aeyy seue passewisod ji 0/8
sl 834 0G$ S! 88 Aues 'gge) 'L ABW 910J8G WO} oK
-e))s1bo) un Jeisibas-aly Ajuo 19401 AQ St Lol

UoNEJUAWINIISU|

sieindwe) o

agueuosal oieubeyy e

Adesay] e
.

.

Buibeun oeipie)
$81pOqIIUe [BUDJOOUDKY
AydesBowo) uosusod
siuabe
uojoyd 8iBuis yum Buibew) uerg o
steonnesew.eydoipey o
0661 ybnoiy; aciorid @OWHD Hay) yedwi
Aew yojym sirewdoiarap Buisiwosd pue e 8y} ja sleis
Buipsebe sjueMIsUCo 21BaNPs 0f -B8AIIBRIA0ADUNCD
| Buibew) 8a1e18110D WNS 8yl Aq PRIOSUCAS/SHYIA
f JAI4 LX3N FHL INIOIQTA HYITONN I HYNINIS

|
|
|

Or NOOH/DE'E-00'B

9861 '} Aepy iaje paewisod p g
S} 894 ‘0G4 i 09} ALIBI 0g&l '} AR 81018q WO} uDI}
-ensibas uo Jaisibes-aid Ajuo 1o Aq S1 UCISSILIpY
AydesBiuios pine-juej| @
oquitiyl e
aousbieiul [RIDIILY & *

103dS 10211 &
NOUSBM LOZ-
speyue Buibew) o
SuoIoUR JBINOLIUAA LS| 8510/8XT @
oseasip

Alape Aseuoica ui sisouboly e

BuiBew: ssens ajowepelAdiq

$:8384) LOISN;Bd WE6-IL MEN e
‘8uIdIpaW 1BB|INU JBINOSBACIPIED i JuBWwdo|sAap {0
$BAIE MAU PUB SBISI8A0IU0D WBIYBIY 9 3A8IqO/D
-unop Jeyr 0ipsBY 8Y) Aq PB.IOSL AN
-03W "VYITONN "V INOSYAOIQRYD I YYNINIS

3a ‘NOLONIHSYM ‘HILN3D NOILNIANOD NOLONIHSYM

9861 ‘gz aunp ‘Aepsaupap ybnoiy) g aunp ‘Aepinjes

ONILIIN TVNANNY PIEE

dUIDIPAN 1edjonN Jo A12190S 9yl

The Journal of Nuclear Medicine

874



TUESDAY WEDNESDAY

MONDAY

€S Dd/0¥ HOOU
aw or usubem N Auay il ogipor
SIHOITHOIH DNILIIIW DI4LLNIIOS | 00:¢
08 9d/6Z NOOH 67 Dd/LZ NOOH/dS gl 9d/EE WOOH/dS 2pi Dd/LE WOOH/DS 9} Dd/8E WOOH/IS S¥1 Dd/0E NOOY/dS byl Dd/6E NOOU/dS E¥i Dd/0¥ NOOH/ES
2SYNOD MIIA3Y HWN JBIpRD it NOISNSLHIdAH suonised fiA AHLSINIHD sonueuAQ § Buyspow 103 ADOIOIBOIOVY SHBAWORSO uoisnpad 1e1pidok 13d f 00:€ 0
3NIDIGIN dv31ONN AX HYTINISWAOIGHYO ISILATOHLOINI/TYNIH TYIHINIDVNHVYHIOIOYY IA SISATYNY viva ® SHILNIWOD IAHLINISOQ Al LNIOANOE AlX HYINOSYAQIQUVD B 0€: 4
Oﬁn- al
Aepoy Aep e ease voneisiBas ay) sesu alge|ieae XdBYD 90EBOEG pUR 180D 181UST LONLBAUDD UOIBUILSBAL BU} |0 |33 154} BYI UO YOUMY AYAOL 0E-2h ¥ 3SCTD SLISIHXI 00:Z4
09 Dd/6Z NOOH [ T¥i DdILZ NOOH/dS vl Dd/O0E WOOH/dS 0¥l Od/LE NOOH/dS 6€1 Dd/ZE WOOH/dS 8E1 Dd/6E NOOH/JS L€} Dd/BE WOOH/IS 9€1 Od/0r NOOH/dS 65 Dd/EL KOOH
3SHNOD MIIAIL yvinosva | § LY & enbuoay (3d SuabojeH 1A AHLSINIHO [s3US9 1e:8u09 | UONAIBLU| (BIPIEDOA Binay S31auIN J80RY G W "0 ud 'sisA ‘D weilim | 00:Z1 o
INIDIAIW BYITONN IHIAHGINI 11 NOIVANIWNELSNI TWOILNIOVWHYHAOIOYY IA ADOTOINO XI ADOI0HNIN 10X BYINDSVADIHYD 11X HYINDSYAOIQHYO -S3INOLSTTW INIICIN Hv31onN § 0L
SEL Dd/LZ KOOH/dS 85 Dd/BE WOOH/3D 18 Dd/D¥ WOOH/3D 95 Dd/6C WOOHID
G T SH3OVHLOIaVE ONILLINI Answondiosqy Luooyd jeng pue 8ibuig Aq uciewyss 00:01 0
1 ADOMOIVINIH NOHLISOd HilM SOILININ IVH3NIN 3NOE 30 SNOIIYOIddY TYOINITD ONIDYINI NIvHE TYNOILONNS 3A1TDNNOIaYY Il B8:8
R ————————
SHNOH JWVS NIdO SLIGIHX3 JI4ILNTIOS ONV SHILSOd/0E:Z1~0E:8 NIdO TIVH LIGIHXA/99864 '§Z INN:
00:41 0+
P2 Od/ wd OF 11 18 SUIM3) $ng ISET/Wd OF £ ie SI3I0U WNS 1e sedap 588NE/S.01QIyxe I[e AQ PRIOSUOGS/ AW N '@NUSAY IN3NDUUOD 6161 "UOHIH UOIBUISEAMA LYV |SIDOTONHIIL ot:d
09 9d/6T HOOK €£1 9d/ | ZEI Dd/EE NOOHIDS LEL Dd/0E WOOH/dS 0€L DdiLE WOOB/dS 621 Dd/TE WOOH/IS J iZI Dd/6E WOOH/IS 924 Od/0y NOOY/dS 5§ Dd/BE NOOK/AD
£2 Woou/ds 1} NOISNILHIJAH Q" W a salpoqiuy (2 Leg) 3AN03dsIad §,Jawaisny ay L
3SHNOD M3IIAZY {31A10410313 reiauay A AHLSIWIHD lRIBusgy A Buiiapoyy 10211 Jeueld 201LDYHd INIDIQIW HYIIONN
INIDITIW HYITONN 1 INIHOCAN3 MyN3Y 1l NOHYLNIWNHLSNI TVOILNIOVNHYHLOIQV Y ADOT0HIALNIOHLSYD 1A ADCTIOHNIN IX Y INISVAOIOHYD INASSIDONS V HOJ SIIDILVHLS
09 Dd/6Z WOQH 5% Od/ ¥Z4 Od/ £Z1 Hd/BE WOOH/IS 2Z1 DA/TE NOOH/AS 121 Dd/LZ NQOH/dS 0Zi Dd/6E WOOH/JS 61 DdHE WOOKWS €4 Dd/OY KOOH/3D
3ISHNOD M3IA3YH £E WOOK/S 08 Woou/ds SiBEW (BDILBYD0IE § Si0jdecay 2leisold ¥ 'suog "O8IN Aioles0qe sishjeuy eleq 10g-|L Setowepuidig (8ouBIaIp B Bxnew fim 1oyl sbuiyl § pog ot
INIDIOIW HYITONN ill LNIOM3INO8 1 AYNOWIN X HYINISVAOIOHYO A ADOICONO | ADOTOLVWIH 1A ADOTOHNAN X1 HYTNOSYACIQYYD Byl @8 1Bum LO34S PUB 13d § €%

TYIVH Lhail

HX3/SHGUX3 aul NSIAIHONM

09 Bd/6Z NOOH

841 Dd/ILT NOQH/dS

41 Dd/OE WOOH/dS

9i1 Dd/IE NOOH/dS

Sil D4/2¢ WOOH/dS

vil Dd/EC WOOH/IS

€4 Dd/8E WOOYH/dS

HE Od/6€ WOOH/dS

€5 Dd/0¥Y WOOH/AD

asessiq Buyapoi 103 (2 veq} [eioudn (€ wed) {2 ved) (2 ueg) i nefigsesu
3SHNOD MIIATH $N0I2BJU| A SISATYNY Al ARLSINIHD Aseipqojeday BuiBew) oideoay uanauNg Jenouuan WSHOqEIap [eIPJBI0AW Jo 8sn ey} bulpiebey sioedsy § 00:ZL o4
ANIOIJIN YYITONN TADOTONNWIL wivd ? SHILNAWOD AVILNIIVNRYHAOIAYH A AQOTQHAUNIORLSYD (A ADOTICHNIN WA BYINOSWACIaBYD WA HYINOSYAOIOHYD AdOIYIND3IH WHI03S § 0B:04
0kt Dd/EE WOOH/IS 0l Dd/OE WOOH/IS 2S5 Dd/IE NOOH/AD 1S Dd/BE WOOH/30 0% 9d/6€ WOOU/3D ¢ Ddio¥ HWOOH/AD
o w v a udngwIey 10348 UONEIITUO] 101d88Y PUB MO|4 POCIG JO SJUBLIAINSEBN NOIIYINSWNHLISNI NOZIHOH 3H1 NO S3NDINHOIL 30U (ENUND JO WIOdMBIA IDILOVHG INIDIAIW 00:01 &
It $21d1v1Q3d I NOIIVINIWAHLSNE ONIDOYINI SIOINVIINAIS AHLINOLISNIC INOB ® SHAOVHL HYINOSYADIGHYD MIN HYITONN INISSIVONS ¥ HO- S3103uvHLS § 088
00:9-00:8 N3JO SLi8IHX3 JIJILNIIDS ANV SHILSOd/AVAOL 00:9-00:0L NIJO TTVH LIGIHX3/986} ‘b2 INN
08 ©d/6T NOOY 801 Od/If WOOYH/IS 201 9d/0E WOOH/dS S0 Dd/0v WOOH/dS pOL Od/Z€ WOOH/JS €04 Od/ 204 Od/BE WOOH/dS 101 DdIBE WOOU!dS {51 Dd/Wd 00:9-0¢'E/dS
p
Huibew) {UDIRIUSSBIY Piemy £€ NOOH/JS ANAIDEOY Pue SONauy suoiuasaid pir0qiaisod Jiay) uo suonsanb
3SHNOD M3IAIL i NOISNZLHIdAH uoisnyadBuIssadtiy Bled Al uebwinig sapnidull sisoubo.g S31pNIG DNBABH A wsiogrIay, seipoquuy i (2 MEQ) BIW) 3 ux3 syl ui jussaid f§ 0Qig oL
INIDIO3IN HYIIDNN {3LA0WL031INVNIY SISKIVNY VIvA B SHILNIWOD (A BYINOSYAQIQRVYD ADOTOHILNIOHLSYD I AHYNOWING [BUOIDOUOIN Al ATOTQONC A ADOIOUN3N 8Q |Im sioying iy NOMSSIS H3LSOd Jf 0E'E
09 Dd/62 NOOM 00t Dd/ 66 Dd/LZ WOCH/S 86 Od/it NOQH/dS 16 DAIBE WOOU/YS 96 Dd/0F WOOU/dS v6 Dd/8E WOOH/dS £6 Dd/6E WOOY/dS 4v Ddite KOOH/3D
ISHNOD MIINTY EE WOOW/IS Buissasoig eleq Q- Il | (1 Hedt @18uaD 11 AHLSINSHO 3svasiq | mois pooig (eigasa0 | (1 wieg) vonsung seindujuap | sa1poqiuy [BUOIS0USIN DNIDVINI AdODSOH 10348 BN [ 00:g o
INIZHA3IW YY3ITONN I SO via3d SISATYNY VYIVG ¥ SHILNIWOD WOILLNIDYWHYHAOIAYH SNOLIIANI A ADOIOENIN A g¥INOSYAOIOHYD A BYTINOSwAQIQYEYD HYITONN-LLINW 30 SNOLIYDIddY OAIANI §f OE: L
v DdiZ WOOH L LHEN
NG NWBPRIY BUl AQ PBIOSLIOUS) BUIDIPAK JBSONN JOf SUoKEMdW; NOIVYONGS TWDIA3W 3IVNOVHD DNIONVNIL TIVH LIBIHXZ/40UN| @By pue S1igIKX3 LISIA B 00:24
09 9d/ 26 Od/ 16 Od/6E WOOH/IS 06 Dd/If WOOH/JS 68 Dd/ZE NOOH/dS B8 Dd/8E NQOY/AS 18 Dd/CE WOOH/dS 98 Dd/0F NOOH/JS 9t Dd/EE WOOK/ID
62 NOOH 4Z WOOY/dS 2 ued) sishEuy swaby uleig SAIPNIS d1ISEE Adelay] pue UONRIISILIUIPY jO SBINOKY Oﬂf & {1 ueg) eaUD 10214 1D3dS 31vQdN INIDIOIN I 00:Z1 04
OHWN 11 ANHO0ANI leIBUIN BUOG (i INIOM/3INOS ) STIYOILLNIDVNHYHIOIOYY 1 ADONOHILINIOHLSYE SBIPOGIUY JBUCIOOUS Il ADOTOONO 13d 11l ADOTOHNIN 11 HYINISYAQIQHVD HY3TONN DiH1vIC3ad | 0E:01
0E 0L ™
TIWH LIBIHX/U0iS1AiQ SI9NPO1d disoubeig-ous ponuife 49 paiasuods y3d8 334300 § 00:0)
S8 Dd/LZ NOOH/dS St Od/LE WOOR/ID SP Dd/0E WOOW/AZ v Dd/6E WOOH/3D Ev Dd/0v WOOH/3D
| SHIOVHLOIAYY ONILLLIWI £103d§ Bupniaul) SYHIWYD 40 TOHLNQD LINTIlvd HIONYD IHL 30 LNFWIDVNYN Aydesboipsedoyagy asid:ax3 4o 19Rdw) [BHUBIOH BYL SSAMLS ONIHNG § 00:04 ©:
AHL3WISOQ NOLOHd FTONIS HLIM SOILINIX ALNYNO ONY DNILSIL JONVLI3O0VY IH1 N STIQOBILNY TYNOTOONCGW | YIWIHISI TvIOHYOOANW FLVATVAS OL S3ILITVAOW DNIOYINI 30 NOIIYHIAISNCD il 0E:8

00:9-00:8 N3O SLI8tHX3 OI4ILNIIOS ANV SHILSOJ/AVAOL 00:9-00:0L NIdO TIVH LIGIHX3/9864 ‘€C INN

875

Volume 27 * Number 6 = June 1986



Scientific Papers

SUNDAY, JUNE 22, 1986

FORMAL OPENING AND PLENARY
8:45-10:00 a.m. Rooms 39 & 40
Hall C is located on the second level of the Washington Convention
Center.

8:45 Remarks. Stanley J. Goldsmith, M.D., President,
The Society of Nuclear Medicine
Remarks. James J. Wirrell, CNMT, President,
Technologist Section
Remarks. Philip O. Alderson, M.D., Chairman,
Scientific Program Committee 1986

9:00 The Seventh Annual Georg Charles de Hevesy
Nuclear Medicine Pioneer Award Presentation
Honoring Rosalyn Yaiow, Ph.D.
Solomon A. Berson Memorial Lab, Veterans Ad-
ministration Hospital, Bronx, NY
Presenters. Stanley J. Goldsmith, M.D., Mount
Sinai Medical Center, New York, NY, and William
G. Myers, Ph.D., M.D., Ohio State University,
Columbus, OH

9:15 The Third Annual SNM Lectureship
Images of the Brain: Past as Prologue, Henry N.
Wagner, Jr., M.D., Johns Hopkins Medical insti-
tutions, Baltimore, MD

10:00 Opening of the 1986 SNM Exposition in Hall B.
SUNDAY, JUNE 22, 1986
10:30-12:00 Room 32
GASTROENTEROLOGY 1 GENERAL
Moderator: Ralph G. Robinson, MD
Comoderator: Tuhin K. Chaudhuri, MD
No. 1

GASTROINTESTINAL ULCERATION: DETECTION UTILIZING
Tc~99m~HSA-SUCRALFATE AND POTASSIUM SUCROSE SULFATE
(PSS). T.E. Vasquez, D.G. Evans, M.T. Hartman, P.L.
Hagan and W.L. Ashburn. University of California
Medical Center, San Diego, CA

The property of Sucralfate tc selectively bind to
ulcerated mucosa coupled with a gamma emitting 1sotope
resulted in a new method of detecting gastrointestinal
ulcerations: Tagged Ulcer-avid Material Imaging (TUMI).

The prolonged T-)s clearance of the radiolabeled
Sucralfate allows unbound material to remain in the
stomach, particularly the fundus, complicating the
imaging of peptic ulcers. In order to solve this
difficulty, we have radiolabeled a precurser of Sucral-
fate: sucrose sulfate. PSS (Cl2 H14 035 S8 K8) is a
small, water soluble, molecular weight compound with 8
sulfate groups and a protein interaction similar to
Sucralfate.

TUMI scans utilizing Tc-9%9m-PSS were performed on
gix patients. Three patients had ulcer disease (duoden-
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al, gastric, and pyloric channel) demonstrated by endo-
scopy. One patient's 2 mm duodenal ulcer was not visu-
alized utilizing radiclabeled PSS. The gastric ulcer
patient had an increased focal accumulation of PSS in
the region of the known ulcer beginning at 15 minutes
and lasting until 75 minutes post-ingestion. The
pyloric channel uleer patient had four ulcers measuring
approximately 0.4 x 0.5 cm in a tight group near the
pyloris. There was an increased focal accumulation of
radiopharmaceutical in the region of the pyloris be-
ginning at 5 minutes. Results were entirely negative
in three healthy control cases.

No. 2
HELAXATION OF ACHALASIATIC LSOPHAGUS DUE TO

FORCEFUL SWALLOWS WITH LIQUIDS - A NEW
DIAGNOSTIC PROCEDURE. K. Gratz, H. Creutzig,
lie Schalber, and H. Hundeshagen.

Medical School, Hannover, FRG

It is reported from patients with esophageal
motor disorders and severe dysphagia that they
help themselves by drinking a lot of liquids.
The purpose of the study was to investigate the
effect of such a maneuver by radionuclide
transit studies (RTS).

51 patients with achalasia were entered into
the study. Some patients were investigated
before and after treatment. RTS was done in
supine position with 15 ml Tc¢-99m-DTPA. Lo or
minimal esophageal transit was detected after
25 dry swallows (every 15 s} in 34 of 58
examinations (59 %). The patients drank through
a blade of straw 150 ml water without changing
the position. o change in esophageal transit
occured in 12 (35 ), little change in 3 (9 %)
and a significant transit in 19 (56 %) studies.

It is concluded that failure in lower
esophageal sphincter (LES) relaxation in
patients with achalasia is partial and that
forceful swallowing with a greater volume of
fluid is able to provoke relaxation. Total or
partial failure of L=S relaxation to swallowing
is diagnostic for achalasia. The swallow effect
must be excluded in studies testing drug
interventions (i.g. Zlucagon).

No. 3

DYNAMIC RADIONUCLIDE SCINTIGRAPHY IN THE EVALUATION OF
PNEUMATIC DITATATION TREATMENT OF ACHALASIA. G.W. Mos—
kowitz, R.G. Schiff, M. ILevine, B. Dorf, and S. Bank.
Long Island Jewish Medical Center, New Hyde Park, NY 11042

Sixteen patients with documented primary achalasia as—
sociated with marked esophageal obstruction were evalu-
ated before and after pneumatic dilatation of the lower
esophageal sphincter (LES). Each patient was studied
with dynamic scintiphotos while swallowing liquid Tc-99m
pertechnetate. Images of 5 seconds each were obtained for
20 frames of 64 x 64 pixels. Subsequent static images
were obtained for 60 minutes. In contrast to other esoph-
ageal problems, patients with achalasia have as much dif-
ficulty with liquids as with solids.

Each of these patients had objective and quantitative
delay in esophageal emptying by scintigraphic evaluation.
These patients showed marked flattening of the time ac-
tivity curves. Following the scintigraphic evaluation,
each patient was subjected to esophageal dilatation using
a 90-105 F balloon placed across the LES.

The success of the pneumatic dilatation was evaluated
by comparing the pre- and post-dilatation radionuclide
studies. In all pre-op cases, the scintigraphic studies
showed qualitative and quantitative hold-up of passage of
liquid radionuclide at the LES. The postoperative studies
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demonstrated marked improvement of transit of Tc-9%9m
across the LES. " The scintigraphic studies did not reveal
any perforations resulting fram the procedure. Follow-up
evaluations up to 1 year after the dilatation have shown
sustained benefit fram the procedure and none regquired
redilatation or surgery. Radionuclide scintigraphy has
been extremely useful in the assessment of the degree of
obstruction in achalasia and the information correlated
well with the clinical picture.

No.4 .

A SCINTIGRAPHIC EVALUATION OF COLONIC TRANSIT IN NORMAL
SUBJECTS: THE PROKINETIC EFFECTS OF CISAPRIDE. V. Caride,
J. Petersen, E. Prokoff, R.W. McCallum, Depts. Medicine
and Nuclear Medicine, and Hospital of St. Raphael, New
Haven, CT, and Univ, Yirginia, Charlottesville, VA.

Our purpose was to investigate the effect of (isa-
pride (C) on colonic transit in normal subjects utiliz-
ing 2 radionuclide methed and a randomized double-blind
study design., After a 12-hr fast and on 2 separate days
normal subjects received C 10mg orally or placebo, and
10 minutes later a 100cc jsotonic solution of the non-
absorbahle agent lactulose labeled with 500 microcuries
of 99mTcDTPA. They had a standard breakfast and lay su-
pine under a large field of view gamma camera. After 3
hrs they took another dose of C 10 mg or placebo, ate a
standardized lunch and gamma counts were again continu-
cusly monitored. The total study time was up to 8 hrs.
Regions of interest were selected over the cecum,
transverse colon (TRANS), splenic flexure (SPLENIC),
descending {DESC) and sigmoid (SIGM) colon and the rec-
tum. Table 1 shows time of appearance in each segment.
Table 1. ORAL-COLONIC TRANSIT (min)

Cecum TRANS SPLENIC DESC.  SIGM.

Rectum
7255

Placebo 77:18 9%:12 234:734 79092

Cisapride 65:23 108:37 146+77 159+71 150+46 18686

TabTe 7. DISTRIBUTION OF COLONIC ACTIVITY AT 480 MIN.
Cecum TRANS DESC RECTO-51GM

Placebo ; IT.6% 3,853 0.8:2

Cisapride 31.3:20% 27.1420% 17.6:6% 16.7%x17%

4.6% jsotope reached the left colon after pTacebo com-
pared to 34.3% after C {p<0.05). We conclude that: 1) a
noninvasive assessment of colonic transit can be achieved
with a non-absorbable radiotracer, and 2} C significant-
1y enhances colonic transit in normal subjects.

No. 5

CISAPRIDE ACCELERATES GASTRIC EMPTYING OF SOLID AND
LIQUID MEAL COMPONENTS IN PATIENTS WITH GASTRIC STASIS.
R.W. McCallum, J.M. Petersen, R. Lange. Depts. Med. and
Nuclear Medicine, University of Virginia, Charlottes-
ville, YA and Yale University, New Haven, CT.

Cisapride (C), a benzamide derivative, is a new

prokinetic agent whose mechanism of action is thought

to be through facilitation of acetylcholine release

from the myenteric plexus. Our purpose was to investi-

gate the effects of acute IV C on gastric emptying (GE)

in patients with subjective and cbjective evidence of

non-obstructive gastric stasis. 22 patients, 14 females

and 8 males, mean age 41 yrs (range 20-62), with symp-

toms of gastric stasis attributed to diabetic neuropathy

(N=8), idiopathic (N=7) and post-gastric surgery (N=7)

underwent & GE study basaily (B) and on a separate day

5 min after receiving 10mg IV C. The solid (S) component

of the meal was chicken liver labeled in vivo with

99™ ¢c-sulfur-colloid and mixed with beef stew The

liquid (L) was 4 oz water labeled with !IIn-DTPA. GE

was monitored for 2 hrs while patients lay supine under

a garma camera and results are below (* indicates

p<0.05 after C versus baseline GE).
30 m1n 60 m1n

% Isotope B

Retained S 1.5 El_ﬁ Eﬁ'ﬁ _ﬁ“?%EE_U 63 I E§ 4 SZ 7%

in Stomach T 77.9 58.%61.56 34.%56.9 22.6¢ 52.9 15.4*

Tn 50% of patients the GE rate was actually returned to

90 m1n 120 min
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normal. No side effects were noted. In summary: C sig-
nificantly accelerated GE of solids and liquids in pa-
tients with gastric stasis associated with different
etiologies. We conclude that C is a promising new gas-
tric prokinetic agent and well controlled trials to es-
tablish its clinical efficacy are warranted.

No. 6

RESPIRATORY EFFECT IN RADIONUCLIDE ESOPHAGEAL TRANSIT
TEST. H.A. Klein, T.0. Graham, and A. Wald. University
of Pittsburgh School of Medicine, Pittsburgh, PA.

Tests with swallowing of aqueous Tc-99m sulfur col-
loid supine, analyzed by previously described methods
(J Nucl Med 27: 947-964, 1984), revealed that some pa-
tients with severe esophageal motility disorders had a
large esophageal residual component that underwent recur-
rent retrograde and antegrade motion at a frequency of
about 10 cycles/min. This occurred in cases of achala-
sia, diffuse esophageal spasm, and systemic sclerosis.

We sought to determine whether it was a passive phenome-
non or the result of spasmodic contractions.

Condensed dynamic images having a spatial and a tem-
poral dimension served to demonstrate the pattern and al-
so provided the basis for an experiment that was applied
in a case of achalasia and two of systemic sclerosis.

At the completion of the routine test, imaging was con-
tinued as the patient swallowed ad 1ib and sequentially
performed tidal breathing, breath-holding, and slow
breathing. An investigator repeatedly introduced a ra-
djocactive source at the top of the imaging field to mark
inspiration. The resulting images revealed that the dis-
tal and proximal excursions of the residual liquid were
synchronized with inspiration and expiration, respective-
1y.

We conclude that oscillations of this frequency gener-
ally represent a passive response to respiration rather
than spasm, and that the pattern occurs in severe dis-
ease without specificity as to the type of motility dis-
order, but (based on our additional experience) that it
is not the only pattern that may be observed.

1:30-3:00 Room 40
CARDIOVASCULAR |I: NEW
RADIOPHARMACEUTICALS

Moderator: Edward A. Deutsch, PhD
Comoderator: B. Leonard Holman, MD
1:30

FEATURE PRESENTATION
Tc-99m-LABELED COMPOUNDS FOR
MYOCARDIAL IMAGING

Edward A. Deutsch, PhD

No.7

PHARMACOLOGY OF Tc-99m~I1SONITRILES: AGENTS WITH FAVORABLE
CHARACTERISTICS FOR HEART IMAGING. S.J. Williams,

S.A. Mousa, R.A. Morgan, T.R. Carroll, and L.J. Maheu.
E.I. DuPont de Nemours, Biomedical Products,

N. Billerica, MA

Clinical studies by Holman et al. (1984} have shown
Tc-99m-hexakis~t-butyl isonitrile (NEN-14) to be useful,
although not ideal, for myocardial perfusion sc1ntxgraphy
Therefore, a number of structural analogs of isonitriles
have been synthesized with the goal to retain the myo-
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cardial specificity and rapid blood clearance of TBI but
to circumvent its pharmacokinetic problems of early high
lung and later high liver activity demonstrated clinical~
ly. The most promising structures which have been identi-
fied are the aliphatic (C-4 to C-5) ethers, 6 of which
have been evaluated pharmacologically. Tc-99m-hexakis-2-
me thoxy-2-methyl propyl-l-isonitrile (NEN-30) and Tc-99m-
hexakis~-l-methoxy propyl-2-isonitrile (NEN-42) have the
best overall characteristics. Both exhibit good heart
extraction in guinea pigs (1.9 and 1.6% ID, Ty/p = 4 and
2 hours, respectively? rapid and complete blood clearance
(Ty/2 = 1-2 minutes), low lung activity (1.5 - 2.3% 1D}
and fow peak liver activity (I1% and 8% ID) with sub-
stantial hepatobiliary clearance (Ty1/2 approximately 70
and 20 minutes, respectively). In comparison, 30-40% of
TBI is extracted by the lung, initially. This activity
clears with a T)/p of about 15 minutes and is sequestered
by the liver from which there is little clearance. Imag-
ing studies in miniature swine, monkeys, dogs and rabbits
corroborate these results. In a rabbit coronary artery
ligation-release model, neither agent redistributes meas-
urably compared to TBI which shows up to 50% redistribu-
tion. Human imaging studies with NEN-30 confirm the bio-
logical characteristics predicted from animals. The po-
tential clinical superiority of NEN-42 due to its lower
peak liver activity and faster clearance kinetics is
suggested.

No. 8

COMPARISON OF 3 TC99m ISONITRILES FOR DETECTION ISCHEMIC
HEART DISEASE IN HUMANS.K.McKusick,Massachusetts General
Hospital,B.L.Holman,A.G.Jones, Harvard Medical School, A.
Davison,Massachusetts Institute Technology,Boston,MA.,
P.Rigo,Univ.Liege,B.,V.Sporn,Hosp.Pravado"Luis Guemes",
Buenos Aires,A.,H.Vosberg,Univ.Dusseldorf,G.,J.Moretti,
Hosp.Henri Mondor, Creteil,F.

To select the Tc-isonitrile with best properties for
myocardial imaging, results with Tc t-butyl isonitrile
(TBT;40 patients(P)), Tc carbomethoxyl isopropyliso-
nitrile(CPI,13P), and Tc methoxy methylpropyl isonitrile
(MMI,6P) were compared. For feasibility to diagnose CAD,
correlative studies were done in those who had exercise
induced T1201 defects (ischemia);these were re-exercised
within 1 month to same exercise level and imaged after
injection of 4-10mCi Te TBI(18P),CPI(6P),MMI(2); and
again after injection at rest with same agent. Ant., 40°
and 70° LAO digital data were acquired at preset timed
frames. Each view was divided into 3 segments(S) and
judged rormal, ischemic, or scar.

Liver uptake obscured heart in 6/40 TBI, but in none
aof CPI or MMI P. Distribution of agents was {4+ most
intense, and O=none):

HEART LIVER LUNG
init 1h init 1h init 1h
TBI 4+ 4t 3+ 4+ 4+ 1+
CPI 4+ 2+ 3+ 2+ 1+ 0
MMI 4+ 3+ 2+ 1+ 0 0

TBI/T1 agreed in 125/162 S (77%); CPI/T1 agreement
in 43/54 S(80%). There was complete agreement in MMI/TI.
Ischemic heart disease was detected by all 3 agents,
but because of good heart uptake and lung and liver pa-
rameters, MMI displayed highest initial contrast and
has best potential.

No. 9
MYQCARDIAL IMAGING WITH Tc-99m TBI AT REST AND AFTER
DIPYRIDAMOL (DPM) STRESS. R.Vikydal, R.Dudczak,

R.Schmoliner, P.Angelberger, A.G.Jones*, J.Lister - James*
1st Medical Clinic, University of Vienna, Austria, and
*Harvard Medical School, Boston, MA

The feasibility of Tc-99m TBI for diagnosing CAD was
evaluated in 14 patients (St.p.MI/12) in comparison to
T1-201. Imaging (APEX 215M) was done 10, 60, 120, 240 and
360 minutes after injection of 5-10 mCi Tc-99m TBI in the
LAO 45°, ANT and LAO 70° view. DPM (0.5mg/kg/5 min) stress
(n=9) and rest {(n=14) studies were done 3 days apart.

Initially high lung activity prevented an adequate inter-
pretation of scintigrams. Images of sufficient quality could
be obtained later, with highest heart / non-target ratios
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at 240 min p.i. (p«<0.025), Myocardial TBI extraction was
higher at stress than at rest. Heart activity retention
was constant and not different for rest and stress studies

RATIO at 240 min p.i.: REST DPM-STRESS

heart/lung 1.76+0.42 2.05+0.34 p<0.01
heart /mediastinum 2.47+40.65 2.76+0.53 p<0.01
heart/liver 0.39+0.07 0.4320.12 n.s.

In contrast to T1-201, interpolative background correction
did not improve the diagnostic information, mainly because of
high liver activity. Yet, interpretation of analog images
equaled the global and regional sensitivity as seen in T1-201
studies, delineating infarcted and ischemic tissue.

We conclude: Tc-99m TBI is a reliable imaging agent for
evaluation of patients with CAD. However, it has the dis-
advantage of prominent liver uptake, which may pose
eventually problems in the interpretation of the inferior
apical region, and at least one hour waiting time for
lung clearance. Also stress and rest studies have to be
done on separate days.

No. 10

MYOCARDIAL IMAGING WITH Tc-99m CPI: INITIAL EXPERIENCE
IN THE HUMAN. V. Sporn, N. Perez-Balino, B.L. Holman,
A.G. Jones, A. Davison, L. Camin, A.S. Liprandi, O.
Masoli, J.F. Krcnauge, J. Lister-James, A.E.A. Mitta,
B.S.T. Sia, S. Campbell. Brigham and Women's Hospital,
Harvard Medical School, Boston, MA, Hospital Privado
"Luis Guemes, Buenos Aires, Argentina.

The hexakis (isonitrile)technetium(I} complex of the
analog Tc(carbomethoxyisopropyl isonitrile) (CPI) has
high myocardial uptake and rapid lung and liver clearance
in most animal species, but poor myocardial uptake in the
rat and mouse. To evaluate Tc-99m CPI as a myocardial
imaging agent in the human, we administered this tracer
in 2 normals and in 4 patients with coronary artery
disease. In normals, Tc-99m CPI cleared quickly from the
lungs and accumulated in the liver and heart. Planar
images were of excellent technical guality with high
myocardial to background ratios as early as 10 min after
injection. The heart to lung activity ratio was 1.7:1,
2,2:1, and 2.0 at 10, 30 and 60 min after iv injection of
5mCi Tc~99m CPI. The liver activity peaked at 10-15 min
and cleared the hepatobiliary system. Myocardial
activity fell gradually with a T1/2 of 87 minutes based
on the 10-60 minute activity profile. In 4 patients with
CAD, defects corresponding to those seen with T1-201
imaging were present on planar images obtained
immediately and at 1 hour after exercise and injection.
In 1/4 patients redistribution had occurred by 3 hours.
In all four patients normal perfusion patterns were
observed one hour after reinjection of Tc-99m CPI at rest
(4 hours after the initial injection). Tc-99m labeled
CPI appears to have excellent physical and biclogical
properties for use in association with myocardial imaging
with exercise.

No. 11

FIRST PASS EJECTION FRACTION AND MYOCARDIAL PERFUSION
WITH SINGLE INJECTION OF A Tc-99m ISONITRILE.

N. Perez-Balino*, V. Sporn*, B.G. Holman™, A. Sgsa—
Liprandi*, O. Masoli*, A, Mitta® and L.L. Camin .
Hospital L. Guemes, Buenos Aires, Argentina*, CNEA,
Argentina®, Harvard Medical School, Boston, MA™ and

E.i. du Pont de Nemours, Biomedical Products, Billerica,
MA

One attribute of a Tc~99m labeled myocardial agent is
the possibility to measure both ventricular function
and myocardial perfusion with a single injection. To
assess this, 5 normal volunteers and 14 symptomatic
patients were injected with 8-10 mCi Tc-99m carbomethoxy
isopropyl isonitrile (Tc-CPI) at peak semi-recumbent
bicycle exercise and again at rest. Thirty msec per
frame first pass data, and 5 min. static anterior, 40°
and 70* LAO images were obtained using an APEX computer
interfaced to an Elscint LFOV gamma camera in zoom mode.
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Standard T1-201 stress tests were also done within one
month, and were at the same level of exercise.

The left ventricular ejection fraction (EF) increased
with exercise (69-76%) in 4/5 normals; perfusion was
normal in all five including the one with an abnormal
EF response, who also had a normal arteriogram. The
EF increased in 4/14 patients, decreased in 6/14 patients,
and remained unchanged in 4/14 patients of whom 2 had
ischemia and 2 had scar on perfusion imaging. The
interpretation of patient Tc-CPI perfusion studies
generally correlated with the Tl studies.

The results support the concept of dual ventricular
function and perfusion studies using a single Tc~99m
labeled myocardial agent, and suggest that this could
become the standard radionuclide stress test in the
future,

1:30-3:00 Room 39

NEUROLOGY I: RECEPTOR IMAGING (Part 1)

Moderator: Michael J. Welch, PhD
Comoderator: Dean F. Wong, MD

No. 12

3-(2'-[F-18]FLUOROETHYL)SPIPERONE: TOMOGRAPHIC DOPAMINE
RECEPTOR CHARACTERIZATION IN LIVING PRIMATES. J.R.
Barrio, N. Satyamurthy, R.E. Keen, R.A. Hawkins, G.T.
Bida, E.J. Hoffman, S.C. Huang, J.C., Mazziotta and M.E.
Phelps. UCLA School of Medicine, Los Angeles, CA,

3-(2'-{F-18)Flucroethyl)spiperone (FESP), a new posi-
tron emitting-labeled neuroleptic tracer, was synthe-
sized in multimillicurie amounts and used for dynamic
characterization of dopamine receptor binding in living
primates with positron emission tomography. When non-
carrier added FESP (measured specific activity >500
Ci/mmol) was administered IV to nemistrina monkeys and
serial PET scans obtained, radiocactivity rapidly accumu-
lated in the striatum. The striatum {(rich in dopamine
receptors)/cerebellum {(low dopamine receptor concentra-
tion) ratio increased linearly over time at a rate of
0.02/min. By the end of & hrs, the radioactivity ratio
striatum/cerebellum was about 5.0, In cenjunction with
the tomographic studies, arterial input function and
temporal sequence of radiotracer metabolism were
measured in monkey plasma. Chromatographic analyses of
plasma extracts showed that FESP metabolites steadily
increased with time, with only 5% measured in the FESP
fraction 3 hr after 1V injection. Temporal activity in
striata analyzed by the Patlak plot shows that results
are consistent with a two-compartmental model with small
efflux of tracer from tissue. Rectilinear scans for a 3
hr period also permitted evaluation of the time course
of radicactivity in various organs as well as the excre-
tion mode of the drug. These tomographic studies were
preceeded by ex-vivo experiments 1in rats followed for
several F-18 half-lives. Similar striatum/cerebellum
ratios were observed after a 4 hr period.

No. 13
OPAMINE D-1 AND D-2 RECEPTORS IN THE LIVING HUMAN BRAIN
TUDIED WITH THE SELECTIVE LIGANDS C-11 SCH 23390 AND C-11
CLOPRIDE. L. Farde, S. Stone-Elander, C. Halldin and G.
edvall. .
bept of Psychiatry and Psychology, Karolinska Institute,
5-104 01 Stockholm, Sweden
CH 23390 is a compound with high affinity and selectivity
ffor binding to dopamine-D1 receptors. PET-scan experiments
ith C-11 labelled SCH 23390 were performed in healthy
olunteers {1). The radioactivity in the dopamine rich
audate putamen was threefold higher than in the dopamine
oor cerebellum 35 min after injection. There was also
gore radioactivity in neocortical areas than in the
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Ferebellum. The conspicious accumulation of radioactivity
in the caudate putamen was similar to the accumulation of
[-11 raclopride, a ligand selective for dopamine-D2 re-
reptors {(2) Experiments were also performed in a schizo-
bhrenic patient treated with sulpiride, a neuroleptic with
high affinity for D2 receptors. The regional uptake of C-
11 raclopride in the striatum was reduced to about 15%
thereas the uptake of C-11 SCH 23390 was about the same as
?n the healthy volunteers. These experiments demonstrate
bhat C-11 SCH 23390 and C-11 raclopride are useful as se-
lective ligands for clinical PET-scan studies on central
flopamine-D1 and D2 receptors in patients with neyropsych-
!atric disorders and to examine how pharmacological agents
nterfere with these receptors.
1. Sedvall, G., Farde, S. Stone-Elander & C. Halldin:
Popamine D1-receptor binding in the living human brain.
n: Biochem. Funct. Studies of D1 Dopamine. Eds: GR.
reese & 1. Creese. 19Bb. In press.
. farde, L., Hall, H., Ehrin, E. & Sedvall, G., Quan-
itative analysis of dopamine-D2 receptor binding in the
iving human brain. Science, 1985. In press.

No. 14

BRAIN UPTAKE OF ALKYLATED AND FLUORCALKYLATED DERIVA-
TIVES OF SPIROPERIDOL; LIGANDS FOR STUDYINC DOPAMINE
RECEPTORS IN VIVO. M.J.Welch, C.J.Mathias, D.Y.Chi,
J.A.Katzenellenbogen, M.R.Kilbourn, J.W.Brodack,
Department of Radiclogy,Washington University, St.
Louis, MO and Department of Chemistry, University of
[1linois, Urbana, IL

There is great interest in the application of
positron labeled ligands to map the dopamine receptor
in vivo., To prepare the commonly used ligands, spiro-
peridol (SP} and N-methyl-spiroperidol, requires either
a multistep low yield synthesis with fluorine-18 or
else uses carbon-11 whose 20 minute half-life Timits
the time of a study. We have prepared a series of
fluorine-18 labeled N-alkyl and N-fluoroalkyl spiro-
peridol derivatives (F-18-methyl-SP; F-18-N-ethyl-SP;
t1-2-fluoroethyl-F-18-SP; F-18-N-propyl-SP; F-18-N-3-
fluoropropyl-SP; N-3-fluoropropyl-F-18-5P; N-2-fluoro-
propyl-F-18-5P; N-2-fluorobutyl-F-18-SP; N-2-fluoro-
pentyl-F-18-SP; and N-2-fluorohexyl-SP}. The 1lipophil-
icity of these 1igands {1og octanol/water partition
coefficent) varies from 2.7 to 5.5 and the initial
brain uptake in rats, measured at 2 minutes, was
greatest with the methyl, ethyl, and propyl deriva-
tives.( 1 ) The highest striatum/cerebelium values 1
hour after administration were obtained with the N-
methyl, N-propyl, and N-3-fluoropropy! derivatives,
while that N-2-fluoroethyl showed the greatest uptake
of total activity in the brain at this time. The
uptake of all these ligands in the striatum could be
blocked by cold SP showing the striatal uptake to be by
the dopamine receptors. This work suggests that other
ligands more readily prepared than those currently in
use may be substituted for in vivo studies.

No. 15

IMAGING OF MPTP-INDUCED CHANGE IN TURNOVER AND DAMAGE TU
STRIATAL DOPAMINE. C.C. Chiueh and G. Firnau. Clinical
Brain Imaging Section, Natl Inst of Mental Health,
Bethesda, MD and Dept of Nuclear Medicine, McMaster Univ
Medical Centre, Hamilton, Ontario, Canada.

1-Methyl-4-pheny1-1,2,3,6-tetrahydropyridine {(MPTP) is
a specific dopamine neurotoxin to the nigrostriatal
system. It produces a parkinsonian syndrome in man and
monkey. MPTP acutely decreases the turnover of striatal
dopamine while two to three weeks later it causes an
jrreversible lesion of the dopaminergic system. In these
studies, the MPTP-induced damage was determined either
neurochemically or histologically at autopsy.

In the present study, we employed a PET brain dopamine
imaging procedure {Garnett et al., 1983) by using 6-18F-
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t-dopa (Firnau et al., 1984) and McMaster PET scanner
(Nahmias, 1984) to visualize the effect of MPTP in
anesthetized rhesus monkeys.

The PET procedure was used to monitor repeatedly the
changes in dopaminergic activities in an MPTP-treated
monkey for 10 days. The accumulation of 6—18F-dopamine
increased three days after MPTP and then declined
sharply ten days later. Furthermore, we compared in
tandem the 18F-PET activity in the basal ganglia
measured in vivo with the striatal content of endogenous
dopamine assayed postmortem in control, subclinical,
clinical and severely affected parkinsonian monkeys.
There was a linear relationship between the logarithm of
the percent decrease in the content of endogenous
dopamine and the decrease in specific 18F-dopamine PET
activity in these parkinsonian monkeys. This preciinical
trial has demenstrated that the degree of brain damage
andfor turnover in living parkinsonian monkeys appears
to be quantifiable by the PET imaging procedure.

No. 16

THE EFFECT OF LITHIUM ON DOPAMINE RECEPTOR BINDING OF
C11-3-N-METHYLSPIPERONE IN THE LIVING HUMAN BRAIN.

D.F. Wong, C. Ross, G. Pearison, L O'Tuama, J.Williams
E. Broussclle, G. Fanaras, J.M. Links, R.F. Dannals,
H.N. Wagner, Jr. The Johns Hopkins Medical Institutions,
Baltimore, MD.

Lithium iJs widely used in the treatment of bipaolar
affective disorders. In the study of dopamine receptors
in depressed patients, it 1is maybe undesirable to risk
cessation of 1lithium therapy. Animal studies of the
effect of lithium on dopamine receptors have been
inconclusive, some suggesting a decrease in receptors and
others no change. Therefore, we examined the effect of
lithium administration on normal volunteers, who had
Cll-N-methylspiperone (NMSP) PET studies of D2 dopamine
receptors before and following administration of thera-
peutic doses of oral 7lithium. Each subject was main-
tained on a plasma level of least 0.7mEq/1 of lithium for
at least 1 month before the second study. In 5 of 6
subjects there was an increase in the index of the rate
of binding of NMSP to the dopamine receptors in the
caudate nucleus, i.e. the siope of the straight line
relating the caudate/cerebellum ratio to time. The slope
averaged 0.0114 + .0072/min., which represents an
increase of 7-30%. In the 6th subject the slope fell
0.00016/min., a 0.24% decrease, The increase was
statistically significant (p<.05) on the basis of a
paired t test. Reproducibility studies in normal sub-
j$cts, have shown changes of less than 5-10%. in the
slope.

No. 17

SERIAL [18F]-N-METHYLSPIROPERIDOL (18F-NMS) PET STUDIES
MEASURE CHANGES IN ANTIPSYCHOTIC DRUG D» RECEPTOR QCCU-
PANCY IN SCHIZOPHRENICS. M. Smith, Psychiatry Dept.,
SUNY at Stony Brook, Stomy Brook, NY; A.P. Wolf,

C.-Y, Shiue, J.S. Fowler, J.A.G. Russell, R. MacGregor,
C. Arnett, J. Logan, Chemistry Dept., Brookhaven
National Laboratory, Upton, NY; A. Wolkin, J. Rotrosen,
J.D. Brodie, Psychiatry Dept., NYU Medical Center, NY

Using [13F]1g-methy§spiroperido], a potent butyro-
phenone neuroleptic, and PET, we have developed a
method for probing the effects of antipsychotic drugs
at their presumed locus of action., Six schizophrenic
subjects taking haloperidol or chlorpromazine underwent
two 1BF_LNMS PET studies, the first 2 hours after
receiving their usual dosage of antipsychotic medica-
tion and the second after a 24 hour drug-free
interval. Plasma samples were obtained for therapeutic
drug levels. Cerebral radioactivity distribution and
plasma 1BF_NMS concentration were measured for up to 5
hours from time of injection., The relative rate of
dopamine receptor binding was estimated by the slope of
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the basal ganglia/cerebellum activity ratio versus
time. Therapeutic drug dose and plasma level were
highly correlated with this measure. The 24 hour
therapeutic drug withdrawal resulted in a significant
increase of tracer uptake in the basal ganglia reflect-
ing appreciable clearance of the antipsychotic drug
from the D-2 receptor. This is the first report of a
PET method which measures the effect of alterations in
antipsychotic drug plasma level on central D-2 receptor
blockade. A further evaluation of the clinical manage-
ment of schizophrenia relative to therapeutic drug
dosage and dosing interval is now feasible. Research
supported by DOE, OHER, and NIH Grant NS-15638.

1:30-3:00 Room 38

ONCOLOGY I: MONOCLONAL ANTIBODIES,
CLINICAL

Moderator: William D. Kaplan, MD
Comoderator: Jorge A. Carrasquillo, MD

No. 18

RESULTS OF RADIOIMMUNOSCINTIGRAPHY USING ECT COMPARED TO
TCT IN PATIENTS WITH LOCAL RECURRENCIES OF COLORECTAL
CANCER. K. Scheidhauer, H. Dennecke, E. Moser, L. Schmid
ond G. Wehmeyer. Depts. of Radiology and Surgery, Klini-
kum Grosshodern, Tumorzentrum, Univ. of Munich, Munich,
FRG

62 patients (pts) with colorectal cancer (CRC) were
investigated by radioimmunoscintigraphy (RIS). 20 out of
these 62 pts had a history of CRC with suspicion of lo-
cal recurrency (LC). Tumor markers (CEA and/or CA 19-9)}
were elevoted. After second-look surgery (within 4
months), 15/20 pts had o histologically proven LC, the
remainder: 1 ovaorian cyst, 2 granulomatous necrosis and
2 unspecific tissue alterations. RIS was performed using
radiciodinated Flab’), -fragments of different monoclonal
antibodies: a) anti-CEA, b) anti-CA 19-9, c) cocktoil of
a) and b). 0.5 - 2 mg proteine labelled with 55 - 125
MBg I-131 were injected intravenously without any side
effects, All pts were examined by X-ray CT (TCT} and RIS
applying ECT {(RIS-ECT). RIS-ECT was performed twice, 3 -
7 days p.i., using o rotating gamma camera with o 1/2
inch crystal. For anatomical landmarking, o second study
with Tc-99m sulfur colloid or Tc-99m DTPA followed the
RIS without moving the patient. TCT aond RIS-ECT were eva-
luated by 2 unbiased observers.

true pos. true neg. false pos. false neg.
RIS~ECT 14 0 5 1
TCT 8 2 3 7

The data show, that RIS-ECT has a much higher sensiti-
vity compared to TCT (94 vs 54%) in detectinglLC of CRC
in pts with elevated tumor markers. False positive re-
sults may be caused by CEA and/or CA 19-9 antigens in
ovarian cysts or necrotic tissue.

No. 19
CLINICAL USE AND LIMITATION OF I-123 LABELED MONOCLONAL

ANTI-CEA FRAGMENTS FOR THE ECT DETECTION OF COLORECTAL
CARCINOMA. B. Delaloye, A. Bischof-Delaloye, F. Buchegger,
V.von Fliedner, J.C. Volant, S. Curchod, B. Johner,

F. Mosimann, J. Pettavel and J.P. Mach. Nuclear Medicine
Dpt, Surgery Dpt, CEUV and Ludwig Institute, Lausanne,
Switzerland

As previously shown in a retrospective study of 31
patients with colorectal cancer ECT with I-123 labeled
fragments (F(ab')2 and Fab) of monoclonal anti-CEA anti-
bodies (MAb) allows the visualization of the majority of
primary, recurrent or secondary tumors[JCI 77:301-311,1986]

For the present study 34 patients(13F,50-82y,%61.5y,
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21M,39-77y,%60.5y)suffering from colorectal cancer were
examined without knowledge of the results of other
investigations. Serum CEA ranged from 1.3 to 2000 ng/ml.
3 MAbs (35,25,19) were used either as F(ab')y (n=14) or
Fab (n=20) fragments. 5 patients were excluded from
evaluation because of lacking further work-up. 2/2 primary
and 8/9 recurrent tumors were correctly diagnosed with 1
false positive (FP)} and 1 false negative (FN). 18/21 liver
involvements suspected by immunotomoscintigraphy were
subsequently confirmed (0 FN, 3 FP)}. Correct diagnosis

of peritoneal involvement was made in 1/2. There were two
true positive (TP), 5 FP and 1 FN lung, 4 TP, ! FP and 1
FN bone metastases.

These preliminary prospective data show that immuno-
tomoscintigraphy gives satisfying results in the detec-
tion of local recurrencies and liver metastases of colon
carcinoma. In the lungs several FP were observed and not
enough data are yet available to assess its value for the
diagnosis of peritoneal and node involvement.

No. 20

RADIOIMMUNOSCINTIGRAPHY, RIS: PRACTICE AND TUMOUR UPTAKE
IN COLORECTAL AND OVARIAN CANCER. M. Granowska, J.R.Jass
J.M.A.Northover, K.E.Britton,J.Bomanji, C.C.Nimmon,
L.Bingham,I.P.Todd. St Bartholomew's Hospital,London,UK.

RIS should now be past the stage of anecdotal success
yet there are few prospective studies or definitions of
its clinical purpose. RIS in colorectal cancer is
accurate but of 1little use in detecting primary tumours
because endoscopy and radiology are reliable. Uptake in
excised tumour specimens taken 24-96h after the patient
received iv 3.5 mCi In-111 C46 anti-~CEA (Amersham Inter-
national) as % administered dose per gram was Mean 7.0
x 107%%/G (range 0,03-206 x 10=3%/G for tumour weights
between 3%.93% and 23.55G). Tumour to mucosa uptake ratio
was Mean 4.95 (range 2.04-9.54). Lymph node uptake was
mean 4.7 x 10-2%/G (range 0.7-13.3 x 10-3%/G) and node
tc mucosa ratio was mean 6,92 (range 0.4-21,9). Tumour
to node ratio was mean 3.9% (range 0.36-7.73). These
results, taken with pathological findings, may have
implications for prognosis as well as in vivo staging.
RIS was most clinical use in follow-up, identifying
whether pelvic x-ray CT masses were due to tumour recur-
rence (positive uptake) or fibrosis (no uptake).

A prospective study in ovarian cancer showed RIS
cannot distinguish whether or not a pelvic mass is due
to ovarian cancer. A single blind, biopsy controlled
study (54 sites) showed that RIS, with kinetic analysis
and probability mapping, has a role in identifying peri-
toneal seedlings, clinically negative recurrences and in
evaluating chemotherapy.

Efforts should now be directed in controlled trials
at the clinically important or difficult problems and
not in imaging the obvious.

No. 21

RADIOIMMUNODETECTION OF LUNG CANCER BY MEANS OF
AN ANTICEA MONOCLONAL ANTIBODY. P.RIVA ,G.PAGA-
NELLI ,G.RICEPUTI,G.CACCIAGUERRA ,V.TISON,
G.MOSCATELLI. Nuclear Medicine Dept.

" M.BUFALINI" Hospital and Istituto Oncologico
Romagnolo - CESENA - ITALY

12 patients with oat cell carcinoma and 28 pat.
with epidermoidal carcinoma of the lung,have
been studied using the fragments F(ab')2 of a
monoclonal antibody raised against CEA{(F023C5-
SORIN BIOMEDICA) labelled with 131I or 111In.We
succeeded in imaging all primary tumours and,in
the field of metastatic lesions,we were able to
detect 4 out of 7 bone metastases and all the re
currences in brain,liver, lymphnodes and skin
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Furthermore, 30 unexpected "hot spots" of the
chest and other areas of the body were investi-
gated;of these,23 have been confirmed as neopla
stic lesions in the follow-up.In 5 patients al-
ready submitted to operation we found neoplastic
spreading when other radiological investigations
were negative. 3 patients with chronic pulmonary
disease were studied with immunoscintigraphy be-
cause of their doubtful X-Ray findings and resul
ted true negative .In four patients with positi-
ve scans an equal amount of a non specific MoAb
raised against melanoma has been injected as ne
gative control:no positive scans have been ob-
tained in any cases

No. 22

THE POTENTIAL UTILITY OF IN-111 LABELED 0C-125 ANTIBODY
IN PATIENTS WITH GYNECOLOGICAL TUMORS. P.W. Doherty,
T. Griffin, M. Rusckowski, M. Gionet, R. Hunter, D.J.
Hnatowich. University of Massachusetts Medical Center,
Worcester, MA.

Monitoring the response to therapy of these tumors,
particularly ovarian cancer, is difficult; frequently
requiring surgical re-staging, The finding of elevated
levels of the antigen (CA-125) in the majority of these
patients with recurrences lead us to evaluate the util-
ity of using the antibody (0C-125) to this antigenic
determinant for radioimmunodetection., We studied 11
patients (ovarian n=8) whose tumor status was documented
by surgery (n=8) or biopsy (n=3) and correlated the
results of imaging with their CA-125 levels and other
studies (CT scans). Following the infusion of 1 mg of
the F(ab')2 fragments (1-2 mCi In-111} quantitative
SPECT and planar imaging was obtained daily for 72 hours
along with analysis of serum. Mean doses to the liver
and kidneys of 2.8 and 1.8 Rads/mCi were lower than we
observed with other antibodies and this was associated
with a slower blood clearance (T 1/2 24 hours). The
images of sites of tumor recurrence were of surprisingly
good quality and correlated well with surgical and CT
scan findings. There were 6 true positives, 3 of whom
had normal CA-125 levels, with one false positive and
one false negative. Those with multiple small meta-
static nodules showed a pattern of diffuse uptake which
increased with time, whereas those with nodal or larger
recurrences showed more focal uptake. The combination
of favorable biodistribution and positive images, espe-
cially in patients with normal antigen levels, suggest a
role for 0C-125 imaging in their management.

No. 23

IMAGING OF MELANOMA, OSTEOGENIC SARCOMA, AND
NEUROBLASTOMA USING GD2 SPECIFIC I-131 LABELLED
MONOCLONAL ANTIBODY. F. Miraldi, A.D. Nelson,
S. Ellery, R. Adams, B. Landmeier, S. Kallick,
C. Kraly, N. Berger, and N.K. Cheung. University
Hospitals of Cleveland, Cleveland, OH.

We have shown in previous studies that I-131
labelled monoclonal antibody (MAB) 3F8 can image
human neuroblastoma tumors. 3F8 is an IgG3 murine
monoclonal antibody specific for the ganglioside
GD2. The GD2 is known to be present on
neuroblastoma, melanoma and osteogenic sarcoma,
but does not appear on normal human tissue except
neurons. We report here our experience with 20
patients (11 neuroblastoma, 7 melanoma and 2
osteogenic sarcoma). Three to 5mCi of I-131
labelled MAB was administered intravenously and
the patients imaged daily for 3 to 5 days. Strong
focal accumulations were seen in neuroblastoma
tumors with tumor-to-non-tumor ratios ranging from
10:1 to 20:1. Osteogenic sarcoma tumors also

Sunday 881



Scientific Papers

showed strong uptake, but the uptake by melanoma
was not as strong and in addition showed wide
heterogeneity. No non-specific uptake in normal
bone, liver, spleen, or brain was observed. Time-
activity curves showed activity half-times of
approximately 10-20 hours for blood, 30 hours for
normal tissue, and 60 hours for tumors. Our
results indicate that the 3F8 MAB is a good agent
for imaging of neuroblastoma, osteogenic sarcoma
and some melanomas, and has potential for therapy.

1:30-3:00 Room 32

GASTROENTEROLOGY Il: HEPATOBILIARY
(Part 1)

Moderator: Darlene M. Fink-Bennett, PhD
Comoderator: Aldo N. Serafini, MD

No. 24

INCREASED VOLUME AND IMPAIRED EMPTYING OF THE
GALLBLADDER IN MORBID OBESITY. W.C. Vezina,
R.L. Paradis, D.M. Grace, R.A. Zimmer, L.C. Hutton,
G.W. Chamberlain, K.M. Rycoft, W.Y. Chey. University
Hospital, tLondon, ON, Canada and The Genesee
Hospital, Rochester, N.Y.

The increased incidence of cholelithiasis in
morbid obesity may not be entirely explained by
abnormalities in bile composition as a functioning
gallbladder (GB) could theoretically evacuate
cholesterol crystals prior to stone formation.

Fasting GB volumes ({vol}) were determined
ultrasonographically (U/S) and 90-minute posiprandial
radionuclide GB emptying studies using Tc-99m DIPIDA
and In-113m DTPA in 10% cream, were performed in 18
morbidly obese subjects {9 M and 9 F) and in 18 age
and sex-matched volunteers (+ 20% of ideal weight).

Gastric emptying of cream was similar in the two
groups t 1/2 57 + 20 (min) (SD) for the obese and
75 + 20 for the normals {p >.05).

The integrals of the increase of cholecystokinin
were similtar in the obese, 625 + 187 ((pmol/L} min)
and in the normals, 617 + 192 (p> .05).

The obese had lower GB ejection fractions (£F), EF
60 min after onset of GB emptying 50 + 22% than
normals, EF 74 + 14% (p <.02). -

Fasting GB vo! were greater in the obese, 71 + 14mL
than in normals, 28 + l4mL (p <.005). Calculated
postprandial GB vol {(fasting vol X EF)/100), were
greater in the obese, 36 {+ 22) mL than in normais, 7
(+ 6)mL (p <.01). U/S GB were acalculus.

~ Bile stasis may be a factor contributing to the
increased risk of cholelithiasis in morbid obesity.

No. 25

GD-DISIDA - A POTENTIAL CONTRAST AGENT FOR MR IMAGING OF
HEPATOBILIARY SYSTEM. G.B. Saha, B. Bateson, T. Meaney,
R.7. Go, W.J. MacIntyre, J.K., 0'Donnell, D.H.I Feiglin.
Cleveland Clinic Foundation, Cleveland, OH.

The objective of this study was to prepare and eval-
uate gadolinium-diisopropyl iminodiacetic acid (Gd-
DISIDA) complex as a potential paramagnetic contrast
agent for magnetic resonance imaging (MRI) of the hepato-
biliary system. Gd-DISIDA was prepared by mixing Gd and
DISIDA solutions at appropriate chemical conditions and
adjusting pH to 7.5. The yield was determined by thin
layer chromatography (TLC) using Gd-153 as the radio-
tracer and found to be 97 + 3%. The complex was found to
be stable both in vivo for 24 hrs, determined by dialysis
of the plasma sample, and in vitro over a period of 4
days determined by TLC. Approximately 0.05 mmol/kg of Gd-
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DISIDA was injected intravenously into each of a group of
5 Swiss mice. Normal and injected mice were sacrificed
30-35 min after injection and different organs were re-
moved and wiped. T1 and T2 values of all tissue samples
were measured at 20 MHz on an IBM PC-20 spectrometer. T2
values did not change significantly with Gd-DISIDA. T1
values of the normal liver were reduced by almost 56%.

No significant change in T1 was observed in kidneys,
lungs, heart and spleen with this agent. The T1 values of
blood decreased by almost 55%. MRI of the liver obtained
in rabbits on a 1.5 Tesla MR machine prior to and 30-35
min after injection of 0.05 mmol/kg of Gd-DISIDA.
Excellent contrast enhancement was observed. Nearly 50-
60% decrease was obtained in T1 values calculated from
the pre- and post-injection images. These results indi-
cate that Gd-DISIDA may be a potential contrast agent for
MRI of the liver.

No. 26

CHOLECYSTOKININ (CCK} CHOLESCINTIGRAPHY (C)
IN ACALCULOUS BILIARY DISEASE (ABD).
pP. Fink-Bennett, P. DeRidder, W. Kolozsi,
R. Gordon, J. Rapp. William Beaumont
Hospital, Royal ©Cak MI and Northern
Columbiana County Hospital, Salem OH.

We retrospectively analyzed the max.
gallbladder (GB) ejection fraction response
(EFR) to CCK in 374 symptomatic (neg. GBR US)
pts. and 27 "normal" (asymptomataic)
volunteers (NV).

Pts. received 5 mCi of Tc-99m Disofenin.
Post-max. GB filling, 0.02 ug/kg CCK was
infused. GBEFs were determined gq.5 min. X 4
by pre-CCK - post-CCK/pre-CCK GB cts.

Symptomatic Patients

EF ¢ 35% EF > 35%
Surg.Dx. Med.Dx. Surg.Dx. Med.Dx.
cc 108 69 7 9
Normal GB 7 13 4 130
Lost to FU 18 9

Predictive Value Surqg. pts. 94%; All pts. 90%
(CC - Chronic Cholecystitis; FU - Followup)

In 9/27 NVs max. GBEFRS were » 35%;
unexpectedly, 16/27 £ 35%, 2 non-calculable.
2 NVs have stones, 5 delayed GB filling or
biliary-to-bowel transit (B-B-T) 1 symptoms
(Surg. scheduled), 1 NV no EF obtained has
stones, 1 delayed B-B-T.

CCK C can reliably confirm the clinzical
impression of ABD. It detects GB disease
whether symptomatic or asymptomatic.

No. 27

SENSITIVITY (SENS), SPECIFICITY {SPEC), AND ACCURACY({ACC)
OF CCK CHOLESCINTIGRAPHY (CCK-C) IN ACALCULOUS BILIARY
DISEASE {ABD).

L. Swayne, F. Palace, J. Rothenberg, D. Heitner, and
J. Trivino. Morristown Memorial Hospital, Morristown,NJ.

87 patients (pts.) were prospectively studied with CCK-
C to determine the SENS, SPEC, and ACC of this modality
in the detection of ABD. All patients had symptomatology
suggestive of gallbladder disease of at least six months
duration, and each had an ultrasound study demonstrating
no stones. After an overnight fast, each pt. was admin-
istered 5 mCi of technetium-99m Hepatolite. At maximal
gallbladder filling (60-90 min.), .02ug/kg CCK was in-
fused IV over 5 min. followed by a 40 min. computer ac-
quisition. A latent period, ejection period, ejection
rate, and gallbladder ejection fraction (GBEF) were cal-
culated from background subtracted images. A GBEF < 35%
was considered indicative of ABD.
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30 pts. with a GBEF < 35% underwent cholecystectomy
(Cx); all had pathologic evidence of ABD, and all but
one improved clinically. 2 pts. with a GBEF > 35% had
Cx; a false - improved, a true - did not. 8 pts. had
sonographically demonstrable polyps {SDP). 5 pts. with
SDP had a GBEF < 35%; 3 with Cx improved, 2 without Cx
did not. 3 pts. with SDP had a GBEF > 35%, did not have
Cx and did not improve.

Thus, the SENS, SPEC and ACC for pts. with Cx and/or
Spp is B9%, 100%, and 89%.

No. 28

EMERGENT Tc-99m DISOFENIN HEPATOBILIARY SCINTIGRAPHY:
CLINICAL EFFICACY AND COST-EFFECTIVENESS. P. Gagliardi,
J. Sulzer, C. MacDonald and P. Hoffer, Yale University
School of Medicine, New Haven, CT.

This study investigated whether hepatobiliary scinti-
graphy performed outside of regular hours influenced
patient care during the time interval before a scheduled
study would have been available and whether the cost
savings generated offset costs of providing the service.
Charts of all 38 patients having off-hours hepatobiliary
during a 17 week period were reviewed. Of the 28 scans
on outpatients 13 were normal; 5 of these patients were
not hospitalized. Admitting these patients for scanning
during the next working day would have cost at least
$2142, compared to a cost of $1964 attributable to pro-
viding the scans emergently. 23 patients were admitted;
9 with normal scans were admitted with diagnoses other
than biliary disease. Of 14 outpatients with abnormal
scans, 10 had confirmed cheolecystitis (mean time to sur-
gery 4.6 days), 2 elected for later surgery, and 2 had
non-diagnostic scans due to fasting. 2 patients not
admitted in spite of scans diagnostic of acute chole-
cystitis had gangrenous cholecystitis confirmed at 7 and
10 days. In the 10 inpatients studied no diagnosis of
biliary disease was made (8 normal, 2 non-diagnostic
scans). Emergent hepatobiliary scans expedite outpatient
management: cost savings generated offset the cost of
providing the service. Although surgery followed diag-
nostic scans by several days, non-diagnostic scans due
to post-admission fasting were probably minimized. The
most efficacious use of emergency scans was in deter-
mining whether to admit patients who did not require
admission on clinical grounds alone,

No. 29

THE SENSITIVITY AND POSITIVE PREDICTIVE INDEX OF
BILIARY NONVISUALIZATION IN TOTAL BILIARY OBSTRUCTION.
M.L. Lecklitner* **, A_R, Austin*, A.R. Benedetto**,
and G.W. Growcock**. *University of South Alabama
Medical Center, Mobile, AL and **University of Texas
Health Science Center, San Antonio, TX.

Hepatobiliary findings demonstrating concurrent
nonvisualization of gallbladder, common bile duct, and
intestinal activities have been considered to be
inconclusive, indicating an uncertainty as to whether a
medical or a surgical disease caused the nonvisual-
ization. The sole purpose of our study was to
determine the sensitivity and positive predictive index
of hepatobiliary scintigraphy in diagnosing total
biliary obstruction (TBQ), using Tc-99m DISIDA, 8 mCi,
in 401 adult patients and continuing the acquisition to
4 hrs, given the nonvisualization of the aforementioned
structures, All patients had been fasting for a
minimum of 3—-4 hrs prior to the study, and no patient
was receiving perenteral nutrition at the time of
imaging.

We identified 26 patients who fulfilled the above
criteria. One patient was removed from the study,
because he departed the emergency service against
medical advice following his study. Twenty three of
the remaining 25 patients had surgically-documented
evidence of 1TBO. Two false-positive studies were
encountered,
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We conclude that the criteria of hepatic uptake with
no biliary excretion is sensitive [100% (23/23
patients}] and positively predictive [92% (23/25
patients)] of total biliary obstruction, if imaging is
acquired to 4 hrs.

1:30-3:00 Room 30

COMPUTERS & DATA ANALYSIS I: ECT
SCATTER & ATTENUATION CORRECTION

Moderator: Andrew E. Todd-Pokropek, MD, PhD
Comoderator: Guy Simmons, PhD

No. 30

USE OF A GERMANIUM DETECTOR TO STUDY SCATTER
CORRECTION IN SPECT. M.Singh and C.Horme. Uni-
versity of Southern California, Los Angeles, CA.

A collimated Smmx5mmx6bmm high purity germanium
(Ge) detector with energy resolution of 1 keV at
140keV was used to study and correct for the
scatter fraction emanating from a 26cm diamx26cm
tall cylindrical test-object containing an asym-
metrical distribution of Tc-99m and non-uniform
attenuation. Spectra containing 40Kcnts each in
a 140+1 keV window were acquired from 8 angular
views around 360°and 2 linear offsets(+5cm) per
view(tctal 24 samples). After normalizing for
Ge efficiency, the spectra were convolved with
gaussians corresponding to energy resolutions of
7,12(typical Anger camera) or 15%, and the mean
and std dev of the scatter fraction within pre-
scribed energy windows were determined in con-
junction with a scatter-free reference spectrum.
Statistical effects were included by adding
Poisson noise to scaled spectra(l00 or 1000 pho-
topeak counts after convolution), Using the ex-
pression T=P-aB where P and B are photopeak and
background counts in variable windows, the fac-
tor 'a' was optimized to produce a mean value of
T equal to the scatter-free reference with min-
imal dispersion among samples. Results at 12%
energy resolution show an average scatter frac-
tion of 37.7% before correction. After optimal
subtraction, the mean peak cnt/std dev degrades
from 9.3 to 7.1 for 100 cntsg, but improves from
19.8 to 20,5 for 1000 cnts. Thus, a germanium
detector enables experimental evaluation and op-
timization of a scatter correction technique,

No. 31

SCATTER MEASUREMENTS USING DUAL ENERGY WINDOWING IN PET.
W.H. Wong. University of Texas Graduate School of
Biomedical Sciences, Houston, TX.

The scatter events in PET quantitation has been the
most difficult error to correct. One has to understand
the scatter distribution for the object to be imaged in
order to device method to correct the scatters. An ob-
vious way to measure the scatter is to image with a high
energy-—acceptance-window to reject the scatters and then
image with a lower or regular energy window, This paper
studies the accuracy and practicality of this method.

This study found that to reject most of the scatters
in a 20 cm phantom, the energy window will have to be
set at about 500 KeV. Since the energy detection res-
ponse of the detector for true 511 KeV gamma is constant
and can be measured on the bench, the counts collected
at the high window setting can be normalized to that of
the lower/normal window to estimate the true counts in
the normal window run, The difference between the ex-
trapolated true count and the total counts collected at
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the normal energy window will be the scatters. Error
analysis based on the detector photopeak efficiency for
BGO scintillators, 20 cm phantom, and 5 millions events
per image with the normal window, the scatter measure-
ment. error is about 20% for each 6x6émm pixel. The data
collection period can be extended longer than normal to
lower the error, but the distributicn of activity should
remain fixed in the extended period. This dual-energy
technique can only be used for directly measuring scatt-
ers but cannot directly improve the accuracy of extract-
ing the true events with the normal window in routine
studies, This method can be used as a gold standard to
judge the accuracy of other scatter correction methods
which can be easier to use in routine clinical studies.

No. 32

EVALUATTON CGT SCATTFR CORRECTTON METHODS IN SPILCT.

M.C. Gilardi, V. Bettinardi, C. Pantalone, A. Todd-Pokro-
rek, P. Cerundini, and ¥. Fazio. CNR, University of
Milan, Istituto S.Raffaele, Milano~Ttaly, and University
College london, UK,

The detection of Compton scattered radiations results
in qualitative degradation and quantitative inaccuracy of
images in ESPFCT. Air of this study was to evaluate and
compare three scatter correction methods. The first,
proposed hy Axelsson et al,, consists in a convelution
and subtraction of scattercd events from the measured
projection data. The second, by Jaszczak et al,, is based
on the subtraction of a fraction of Compton events
(92-125 KeV) from the photopeak data (140 KeV, 207 for
Te-99m), after reconstruction., The third, developed by
Todd--Pokrepek et al., is based on a welghted subtraction
of the filtered Compton events from the photopeak data,
betfore reconstruction. Line spread functions were
measured at various distances (d) of the source from the
center of rotation in air and scattering medium. A slight
improvement 1in spatial resolution ({2.57 reduction in
FWIM) was found after scatter correction for all three
methods. Ratic between corrected and measured counts
(d=0) was 0,81, 0.80, 0.76 for the lst, 2nd and 3rd
method respectively: these results agreed with the
theoretical expected scatter fraction of 0.78 evaluated
by Monte Carlo technique. A 25% increase of contrast,
calculated on cold 1lesionms, was found for all three
techniques. Recovery on hot lesions (#=4 cm), for various
lesion to background radioactivity concentration ratios,
was measured tc be within 10%, 5%, 4% from the expected
value (100%) for the lst, 2nd, 3rd method respectively.
Clinical cerebral perfusicn studies show improvement of
image quality following scatter cecrrection.

No. 33

The use of 1-D and 2-D scatter deconvolution techniques
for contrast enhancement and quantification in SPECT.
S.A. Larsson, B. Axelsson, C.M. Dahl and P. Msaki
Karolinska Hospital, Stockholm, Sweden

Introduction. A major part of photon interactions with
body-tissue in most nuclear medicine applications is due
to Compton scattering. In SPECT, the loss of primary
photons may be compensated for by some accurate attenua-
tion correction algorithm but large fractions (20-40%) of
falsely positioned events may still be present due to in-
sufficient scatter rejection capability of the detectors
presently used. In this paper, we present the use of 1-D
and 2-D post-acquisition scatter correction techniques
for SPECT.

Method. Both methods are based on deconvolution of pro-
Jections with a scatter distribution function before
image reconstruction. The 1-D scatter distribution func-
tion is obtained from measurements of a line-source in
water {and the ordinary energy discriminator window).
This function operates pixel by pixel along each 1-D
projection of a section. Axial variations of radioacti-
vity is not taken into account by this method. This is
done with the 2-D correction method which is based on
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measurements of a point-source in water. A 2-D convolu-
tion kernel is calculated recursively from these data
into a 31x31 matrix for subsequent 2-D convclutien of
the projected views (64x64 pixels).

Results and conclusions. Phantom measurements and
patient studies show that both techniques improve image
contrast and quantification in SPECT. The 2-D correction
technique seems to produce slightly better results than
the 1-D technique, but the Tatter may be preferable in
routine applications due to shorter recenstruction time.

No. 34

AREA WEIGHTED APPROACH TO ATTENUATION CORRECTION 1IN
SPECT USING ARBITRARILY SHAPED NON-UNIFORM ATTENUATION
MAPS.  R.B. Schwinger, S.L. Cool, and M.A. King. Uni-
versity of Massachusetts Medical Center, Worcester, MA,
and Analogic Corporation, Wakefield, MA.

A different approach has been considered in the
development of an attenuation correction algorithm for
use in SPECT. This new algorithm takes advantage of the
fact that any one pixel in a transverse section image to
be corrected is incrementally attenuated by at most,
three of its nearest neighbors at any projection angle.
Therefore, an area weighted sum of these three neighbor-
ing pixels (attenuation coefficients) can be performed.
Also assumed is that a pixel will attenuate one half its
own activity, These properties are incorporated into
an efficient row by row or column by column summation to
calculate a correction matrix at each projection angle
for an iterative correction or for all projection angles
in a post-reconstruction correction., Since the algo-
rithm is not based on an analytic definition of the
attenuation border, an arbitrarily shaped attenuation
map with non-uniform coefficients determined from a
SPECT transmission scan can be easily included. The
algorithm is flexible in that it can be used in either
an intrinsic correction or a post-reconstruction correc-
tion. The relative speed of this algorithm in Fortran
is approximately 4 times that of a typical post-
reconstruction correction algorithm that is based on
analytically solving for an elliptically shaped uniform
attenuator. Preliminary results show that the perform-
ance of this algorithm with uniform attenuation data is
equivalent to currently used algorithms. An added bene-
fit is the suitability of this algorithm for implementa-
tion on parallel processing hardware.

No. 35

IMPROVED SPECT USING SIMULTANEOUS TRANSMISSION ZAND
EMISSION TOMOGRAPHY. B.F.Hutton, D.L. Bailey, P.J.
Walker, Royal Prince Alfred Hospital and NSW Institute
of Techlology, Sydney, N.S.W. 2050, Australia.

The accuracy of attenuation correction, essential
for SPECT aquantitation, can be immoved by
detemination of a wvalid body outline and map of
attenuation coefficients (u} for each tomographic
slice. A metlnd has been developed for simultaneous
recording of transmission and emission tomograply to
provide this infomation in a practical time.

A dual radionuclide SPECT acquisition is performed
with a transmission source attached to a rotating
ganma canmera, of lower energy than the emission
radionuclide. A suitable source for Tc-99m studies is
G3-153 (103 kev)}. The lower energy window includes
scatter fram the emission source which must be ramoved
prior to recorstruction. The geametric mean is formed
for each conjugate pair of images in both energy
windows. The scatter can be predicted by conveolving
each upper energy image pair with an experimental ly
determined biexponential scatter function and scaling
by the appropriate fraction (k=0.60). Both the
scatter function and fraction must be determined for
the particular pair of ralionuclides and can be shown
to be relatively independent of activity distribution.
After scatter correction the tramsmission data are
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trarsformed then recomstructed to povide an
attenmation map for GAd-153 which is prgportional to
the u values for Tc-99m (u Tc = 0.97 u GI - 0.009).

The metlpd allows body outline and attenuation
coefficients to be estimated without extending the
nomnal SPECT study time.

1:30-3:00 Room 33

BONE/JOINT I: BONE MINERAL ANALYSIS
{Part 1)

Moderator: Heinz W. Wahner, MD, MS
Comoderator: C. Robert Appledorn, MS

No. 36

BONE MINERAL DENSITOMETRIC ANALYSIS OF DISUSE OSTEO-
POROSTS IN PARAPLEGICS. E.B, Silberstein, University
of Cincinnati Medical Center, Cincinnati, OH,

The paraplegic patient is at risk for lower
extremity fracture not only hecause of loss of
sensation but because of a reported high prevalence of
disuse osteoporosis. We have attempted to provide
early detection of tibial osteoporosis, quantitate its
progression and evaluate the effect of computerized
electrical muscle stimulation on the disorder using
dual photon bone mineral densitometry (BMD).

Appropriate patient positioning for high precision
measurements of tibial trabecular bone density was
first developed using conventional femoral head
software on normal volunteers in various positions
and then employing new prototype software (Lunar Corp.,
Madison, WI).

Normal values for the target population (15-40 yrs)
wvere:

Mean BMD Range

Male Tibia 0.97 0.72-1.11
Central 0.99 0.70-1.10
Female Tibia 0.80 0,72-0.85
Central 0.78 0.67-0.89

Studies on ten paraplegic osteoporotic patients have
shown a bone mineral loss exceeding 3% in 6 months in
the majority, with higher BMD levels in patients
involved in the electrically stimulated exercise
program.

We conclude that BMD can detect early disuse
osteoporotic in the tibia of paraplegics and evaluate
the effect of exercise on this process.

No. 37

BONE MINERAL DENSLTY IN OSTEOPOROSIS. R.B. Mazess,

M. BEttinger, and E. Schulz. University of Wisconsin,
Madison, WI, Osteoporosis Bone Diagnostic Laboratories,
Stuart, FL and Loma Linda University, Lama Linda, CA.

Bone mineral density (BMD) was measured in 158 normal
young women, 244 normal older females and 28 women with
hip fractures. Density of the lumbar spine and proximal
femur was measured using dual-photon absorptiometry (Gd-
153) and the radius shaft was measured using single-
photon absorptiometry (I-125). The BMD in the older
women with no fractures was about 20% below young normal
women {age 20-39) for the radius and spine, and 30%
below for the femur. The BMD in hip fracture cases was
8% below the age-matched controls (Z-score = 0.4) for
the radius and 10% for the spine (Z-score = 0.6). The
BMD for the neck and trochanter regions of the femur was
25% lower (Z-score = 1.4) while the Ward's triangle
region was 35% lower {(Z-score = 1.6). Measurement of
the proximal femur affords excellent discrimination of
early fracture risk of the hip compared to either the
radius or the spine.
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BONE MINERAL DENSITY (mg/cmz) AT SEVERAL LOCATIONS

CONTROL HIP FRACTURE
YOUNG OLD FLORIDA CALIFORNIA

n =158 244 18 10

age 30 68 70 72
FEMORAL NECK 1020 746 575 564
WARD 'S TRIANGLE 946 599 407 369
TROCHANTER 803 643 491 427
SPINE L2-L4 1267 982 889 -
RADIUS SHAFT 700 566 519 -

No. 38

AGE-SPECIFIC, LONGITUDINAL BONE LOSS RATES AT
MULTIPLE CORTICAL AND TRABECULAR SKELETAL SITES.
R.D. Wasnich, J.M. Vogel, P.D. Ross, and L.K.
Heilbrun. Kuakini Medical Center and Jobn A. Burns
School of Medicine, Honolulu, HI,

Serial bone mineral content (BMC) measurements
were obtained at yearly intervals, over a 4.5 year
followup, in 1098 women ranging in age from 43 to
81 years., Lumbar spine (LS) BMC was measured by
dual photon absorptiometry, and os calcis (0C),
distal radius (DR), and proximal radius (PR) BMC by
single photon absorptiometry. For the entire
cohort, the greatest yearly, mean loss rates were
observed for the 0C (~1.7%}, followed by DR (-1.3%)
and PR (~1.0%). These results were lower, but
proportionate to, the rates predicted by
cross-sectional data on the same cohort. However
LS BMC, instead of showing the expected loss,
showed a consistent positive change of (+5-6%),
probably related to technical factors.

By 5 year age groups, OC BMC loss rates were
-2.3% (under age 54}, —1.7% (age 55-59), -1.4% (age
60-65), -1.7% (age 65-69), and -2.4% (over age 70).
This heterogeneity of loss rates was also mirrored
at the other appendicular sites. These findings
suggest that rapid bone loss may occur in the older
(> 70 yrs) female, equal to that seen in the
immediate postmenopausal years. The results also
confirm marked heterogeneity of loss rates not only
between individuals, but also in the same
individual on a year-to-year basis. Loss rates
also appear to be proportionate to the trabecular
bone content of the measurement site.

No. 39

SPONTANEOQUS AND OESTROGEN CAUSED BONE CHANGES IN EARLY
POSTMENOPAUSAL WQMEN: A LOCAT. OR GENERALIZED PHENOME-
NON? C. Christiansen, A. Gotfredsen, L. Nilas, B.J.
Riis, K. Thomsen. Glostrup Hospital, Glostrup, Dermark.

Regional values of bone mineral content (BMC) and
bone mineral density (BMD) from a total body dual pho-
ton absorptiocmetry (DPA) scan were calculated in fifty-
two early postmenopausal women treated one year with
ocestrogen, and in fifty-two similar placebo treated
waren, The six regions were head, arms, chest, spine,
pelvis, and legs. Moreover values of lumbar spine BMD
by DPA and forearm BMC by single photon absorptiametry
were obcained from seperate special-purpose scanners.
All regions were unchanged after one years oestrogen
treatment excluding the lumbar spine which rose. All
regions excluding the lumbar spine fell significantly
during the year of observation in the placebo group.
The rates of loss ranged from 2 per cent to 8 per cent
with no significant differences between the regions. It
is concluded that bone loss in the early menopause is a
generalized phencmenon including all parts of the skel-
eton. Furthermore, oestrogen prophylaxis of bone-loss
is effective in all parts of the skeleton. Fimally it
is suggested that the forearm BMC measurement be used
for clinical follow-up of bone changes in the single
patient as the performance of this method in temms of
change/precision ratio is superior to other measure-
ments.
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No. 40

EVALUATION OF BONE MINERAL LOSS IN HYPERPARATHYROIDIGM BY
SINGLE AND DUAL PHOTON ABSORPTIOMETRY. B. Greenspan,

A. Strashun, D. Bergman, M. DaCosta, M. Delaney and

S. J. Goldsmith. Mount Sinai Medical Center, New York.
NY.

The purpose of this study is to evaluate the differen-
tial effect of primary hyperparathyroidism (HP) on cor-
tical (CB) and trabecular bone (TB) with the use of
single and dual photon absorptiometry (SPA and@ DPA) in
13 patients (pts) with HP confirmed by parathormone-RIA
T1-201 scintigraphy, and surgical localization of para-
thyroid adenomata. Two males and 11 females, ages 36 to
76 years, mean 61, were examined with SPA and DPA
utilizing standard methodology validated in our labora-
tory. Paired t test analysis was performed to determine
significant differences from age matched normal group
data.

The result reveal significant reduction in 11 of 13
patients (with the mean approx. 2 standard deviation
(SD) below the age matched normal mean) in bone mineral
(BM) content of the radius, as measured by SPA. The
mean value was 0.511 G/cm {SD 0.127), range 0.346-0.720
G/cm, versus (VS) 0.611 G/cm (predicted normal mean
{PNM)). There was a significant decrease in BM density
of the lumbar spine ( >2 SD) as measured by DPA in 11 of
13 pts, mean 0.851 G/cm? (SD 0.156), range 0.668~1.044
G/cm?2 vs 1.048 G/cm? (PNM).

Whereas it has been reported that midradius BM con-
tent is insensitive to the effects of HP, our population
demonstrated significant reduction of BM of both lumbar
spine and midradius sites suggesting active resorption
of both TB and CB.

No. 41

RESPONSE OF OSTEOPOROSIS TO MEDICAL THERAPY. M.R. Powell,
F.O. Kolb, K.A. Mei~r, P. Bowsher AND C.J. Peterson
Nuclear Medicine Consultants, San Francisco, CA.

Re-analysis of our spine mineral measurement by dual
photon absorptiometry (DPA) data base was performed
for the osteoporosis patients under the management of
one bone endocrinolegist (FOK}. There are now 77
patients with serial measurements of L-2 through L-4
by DPA using uniform data reduction by the same analysis
software and edge finder. Patients were categorized as
32 Normal Menopause (NM), 11 Premature Spontaneous
Mencpause (PM)}, 4 Surgical Menopause (SM), and 30
Idiopathic Osteoporosis (ID) that was not hypogonadal
or due to other obvious medical disease. Average
followup was 19.5%#18.5 months for NM, 17.5+9.7 months
for PM, 14.3+17.7 months for SM, and 19.9+18.4 months
for I0. Mean change of spine mineral was +8.4+8.8B% for
NM, -0.15+5.4% for PM, +6.0+6.8% for SM and +2,9+411.1%
for IO. Our data show significant average increases
of several times the 2% measurement precision for the
method for both NM and SM. The large standard
deviations within these groups continue to demonstrate
the importance of using DPA estimation of bone mineral
to identify need@ for modification of therapy in those
vho do not respond to the initial therapy approach.

1:30-3:00 Room 27
ENDOCRINE |
Moderator: Aslam R. Siddiqui, MD
Comoderator: Amjad Ali, MD
No. 42

I-131 STAGING OF THYROID CANCER: EFFECT OF TOTAL THY-
ROIDECTOMY AND I-131 ABLATION ON DETECTION OF METASTA-
SES. W.H. Belerwaltes, C. Dmuchowski, R. Rabanni.
University of Michigan Hospitals, Ann Arbor, MI.
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We reported (J Nucl Med 23:561, 1982) that in 103 pa-
tients with well-differentiated thyroid carcinoma
(WDTCA) with metastases detected outside the neck, 41
patients (39%) had distant metastases first detected an
average of 7.44 years (1-25 yrs) after the primary sur-
gery. We now report an update through 6-30-85 with a
cumulative incidence curve of detection of metastases.

Six-hundred ninety patients were treated for (WDTCA)
during the period of 1-1-47 to 6-30-85 with an attempted
total thyroidectomy, then off all thyroid hormone for 6
weeks, a 2 mCi tracer dose of I-131, radioiodine uptake
at 24 hours, pin-hole images of neck and chest, complete
history, physical examination and chest x-ray. Patieats
were rechecked at 1, 3 and 5 years, then every 5 years
permanently.

The cumulative incidence of detection of thyroid can—
cer after the first symptom was plotted on 690 patients.
Thirty—one % of the patients had their carcinoma detected
0-1.4 yrs after the first symptom, 3%/yr at 1.4-6.17 yrs,
and 0.2%/yr at 6.17-52 yrs. Of the 167 who had metasta-—
ses detected, 160 (95%) had metastases detected outside
the neck. Eight (5%) had metastases confined to the
neck. Seventy-six 7% had metastases detected at the ini-
tial surgery or initial postsurgical scan. The yearly
cumulative incidence curve of detection of metastases af-
ter the primary surgery and scan was 16%Z/yr at 0-0.6 yrs,
1.5%/yr from 0.6-7.3 yrs, and 0.17%/yr from 7.3-23.5 yrs.

1f the follow-up % uptake and scan show no significant
remnant at 1 year and 3 years, patients should be asked
to retura every 5 years as long as they live.

No. 43

DETERMINATION OF TRACER DOSE OF T-131 FOR DETECTION AND
FOLLOW-UP OF METASTATIC THYROID CANCER USING A SMALL-
SOURCE PHANTOM. N.B. Arnstein, J.C. Sisson,

S.A. Spaulding, and J.E. Carey. University of Michigan
Medical Center, Ann Arbor, MI.

The dose of radioiodine (I-131) used to survey patients
for metastatic thyroid cancer varies from 0.2 mCi to 30
mCi, and has not been based on experimental data. Higher
doses occasionally reveal smaller lesions, but deliver
more radiation to the patient. We asked which dose would
be sufficient to detect metastatic deposits. Using a 13
liter water tank with small-source phantoms and two gam~
ma cameras, we sought to determine: 1) the minimum image-
able activity and volume of I-131, 2) effects of back-
ground and source depth on detectability, and 3) a prac-
tical I-131 tracer dose based on these findings. In vol-
umes of 10 to 300 ul, the lowest activity detectable at
the surface {without background) was 0.03 uCi, and at 10
cem depth, 0.10 uCi. Background activity at 0.0l uCi/ml
resulted in a three to tenfold loss of detectability; com-
puter subtraction of background did not improve results.

Assuming uptake of 0.05%/gram and Tk effective of 3
days, 200 mCi is sufficient to impart 5000 rad to a 30 ug
tumor, the smallest that can be efficiently treated by
the B particles of I-121. At an uptake of 0.05%Z/gram,
the above results indicate that a 2 mCi tracer dose would
detect a 30 ug lesion, but only at the surface and with-
out background radiocactivity. With patient motion and
background activity, some potentially treatable lesions
may not be detected even with 30 mCi. Our data show that
no reasonable tracer dose can detect all potentially
treatable disease. Acknowledging these limitations, we
have chosen a routine dose of 2 mCi to minimize the cumula-
tive radiation burden to the patient from repeated studies.

No. 44

THYROGLOBULIN AND 1-~131 UPTAKE OF REMAINING TISSUE IN
PATIENTS WITH DIFFERENTIATED CARCINOMA AFTER THYROIDEC -
TOMY. E. Moser, S. Fritsch aond S. Braun. Dept. of Radio-
logy, Klinikum Grosshadern, Univ. of Munich, Munich, FRG

1-131 uptaoke values are commonly used to document the

success of ablotion of the thyroid gland in patients
(pts) with differentiated carcinoma. Measuring Thyroglo-
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bulin- (Tg) levels is an additional component employed
with increasing frequency in follow up. The relationship
between Tg and I-131 uptake wos studied after thyroidec-
tomy before radiciocdine treatment to test the reliobility
of Tg in assessing the mass of functioning thyroid
tissue. 158 pts with nonmetastcotic disease were included
in this study. Uptoke tests with 18-74 MBq were started
14 to 29 days (19+3; meon + SD) ofter thyroidectomy.
Blood samples for measuring Tg and TSH were token imme-
diotely before. The indication for therapy with radio-
iodine is an uptoke > 2% of the administered dose in the
neck. Tg was measured with o double ontibody RIA (Sensi-
tivity: 6 ng/ml). Sera with Tg-ontibodies were excluded.
In 133 pts, Tg was> 6 ng/ml and 1-131 uptake> 2% (Tg:

29 + 18 ng/ml; I-131: 23.1 I,]3'2%)' In 11 pts Tg was
undetectable (<6 ng/ml) and 1-131 uptaoke<2%. In 34

pts, however, with undectable Tg, I-131 uptake valves
varied between 3 and 46% (12.4 + 10.5%). Only in 4 of the
se 34 pts TSH was not maximal (50 pU/ml) because of a
shorter (%,10,11,13 doys) period from thyrcidectomy. In
conclusion, a minimum of remcining thyroid tissue highly
stimulated by TSH con trop o remarkeble amount of radio-
iodine, but is unable to produce detectable Tg-levels.
Therefore, in contrast to I-131, measuring Tg ist unsuffi-
cient to document the success of thyroid oblotion.

No. 45

DIAGNOSIS AND STAGING OF DIFFERENTIATED THYROID CARCINOMA
IN THE EUTHYROID PATIENT WITH THALLIUM-201. M. Ling, M.
Okerlund, A. Holly. University of California Medical
Center, San Francisco, California.

Thallium-201 imaging was evaluated in the diagnosis of
differentiated thyroid carcinoma. We performed 41 studies
in 38 patients, including 23 with papillary and 13 with
medullary carcinoma. Each was given 3-4 mCi of T1-201
chloride and neck and body images were obtained at 0.5 and
4 hours with an LFOV camera/LEAP and pinhole collimator.

In 23 cases of papillary carcinoma, 3 of 3 (100%) of
pre-op cases correlated with surgically proven disease
and predicted presence or absence of cervical node in-
volvement. Of 21 post-op studies, 11 were positive with
18 of 19 (95%) tumor sites detected. 5 negative Tl
studies were also negative by all modalities. 2 T1
studies (8% of total) were negative but later positive
on 1-131 scan. 28 of 32 total known tumor sites (88%) as
detected by all modalities were successfully localized
with T1. Of 13 medullary cancer patients (all post-op),

4 studies were abnormal in 5 total sites and this was la-
ter confirmed by other studies. 8 others were negative
despite detectable calcitonin levels in 6 of these.

Thallium-201 imaging is a highly sensitive method of
detection of residual, recurrent or metastatic differen-
tiated thyroid carcinoma. One Hurthle cell tumor was also
Yocalized. One "false positive" occurred in a giant cell
tumor of bone. It is of definite, though lesser utility
in medullary carcinoma. The studies correlated highly
with other imaging modalities and regquired no withdrawl
from thyroid medication. T1-201 imaging can be of major
clinical utility in the lifelong follow-up of thyroid
cancer and in selecting patients for withdrawl from thy-
roid medication for specific I-131 imaging and treatment.

No. 46

EFFICACY OF RADIONUCLIDE THYROID SCAN IN EVALUATION OF
UPPER MEDIASTINAL MASS FOR INTRATHORACIC GOITER. H.M.
Park, R.D. Tarver, A. Siddiqui, D.S. Schauwecker,
Indiana University, Indianapolis, Indiana.

Some chest radiology textbooks state that “many
retrosternal goiters are not hormonally active” or
"are seldom functioning” without adequate supportive
data. We reviewed 54 (32F, 22M) consecutive cases that
had a suspected upper mediastinal mass on CXR or CT and
had a radionuclide thyroid scan between 1972-1985.

The mass was found to be a substernal goiter (SSG)
in 42 patients and non-thyroidal in 12. In 93% (39/42}
the thyroid scan correctly identified the SSG (26 with
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1-131, 14 with 1-123, 2 with TcG4). In 7% (3/42) the
scan missed the SSG. Two of the three had posterior
mediastinal goiters and one had a large intrathoracic
thyroid cyst. Of the patients with SS6, 2 were hyper-
thyroid, 4 were hypothyroid and 36 euthyroid (mean

T4 8.4ug). The average radioiodine uptake was 20%

(n1 10-35%). The average TSH level was 2.9 ulU {nl
0-4.4ull). In 21 patients the substernal portion was
equal to or greater than the uptake in the normal
thyroid and in 21 it was less. In two patients the
SSG was completely separated from the remaining
thyroid in the normal position. We observed parallax
error in 40% (8/20) of the cases who had pinhole
thyroid imaging studies. Many SSGs may be missed if
this technical error is overlooked.

In summary, most of the SSGs are hormonally active
and can be accurately diagnosed by radionuclide scan,
SSGs can be better identified by centering the pinhole
collimator at the suprasternal notch to avoid parallax
or by usfng an "old fashioned" rectilinear scanner.

No. 47

CORRELATIVE MR AND SCINTIGRAPHIC THYROID IMAGING.
B. Eisenberg, M.G. Velchik, W.B. Gefter, C.E. Spritzer,
F.H. Sterling, H.Y. Kressel and A. Alavi. Hospital of
the University of Pennsylvania, Philadelphia, PA

Eighteen thyroid patients (12F, 6M) ranging in age
from 20-80 (x = 49) were studied with MR and scinti-
graphy to evaluate clinical utitity. Disorders evaluated
included multinodular goiter (toxic and nontoxic) {pre-
and post-therapy), Hashimoto's thyroiditis and solitary
cold nodules.

T1 weighted (TR 600/TE 25 msec) and Tp weighted
(TR 2500/TE 80 msec) spin echo pulse sequence MR images
of the neck and upper mediastinum were performed with a
1.5 T superconducting magnet equipped with a surface
coil. Pinhole images and RAIU values were obtained 24
hours after 200-300 uCi of I-123.

The MR signal intensity of normal thyroid tissue was
slightly higher than surrounding neck muscle on both Ti
and T2 weighted images. Cold {nonfunctioning) nodules
had a signal intensity 2 normal gland on T, weighted
images and markedly increased signal intensity on T2
weighted images. MR revealed excellent anatomic detail
of tracheal deviation and/or compression and substernal
thyroid extension. Colloid and hemorrhage had very high
signal intensity with both Ty and T2 weighted images.

Scintigraphy accurately detected palpable nodules,
though MRI frequently detected additional smaller
lesions of uncertain clinical significance. Surface
coil MR is more sensitive in detecting lesions not
evident on scintigraphic images though specificity has
yet to be ascertained. MR provided superior anatomic
detail in multiple imaging planes without any radiation
exposure.

3:30-5:00 Room 39

NEUROLOGY !I: SPECT

Moderator: Richard A. Holmes, MD
Comoderator: Thomas C. Hill, Jr., MD, BS

No. 48

INITIAL EXPERIENCE WITH Tc-99m-HEXAMETHYLPROPYLENEAMINE
OXIME (Tc-99m-HMPAO) BRAIN SPECT. I. Podreka, E. Suess,
G. Goldenberg, M. Steiner, Th. Briicke, Ch. Miller,

L. Deecke. Neurologische Universitdtsklinik Wien, Austria

This study was undertaken to prove the clinical relia-
bility of Tc-99m-HMPAO SPECT. 120 patients with various
neurological disorders (seizures n=25, stroke n=31, mi-
graine n=10, Parkinson's syndrome n=7, Alzheimer's dise-
ase and dementia n=10, psychiatric disorders n=12, others
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n=25) and 5 normal volunteers were investigated. Addi-
tionally 20 stimulation studies (employment of imagery,
VEP, SSEP) were performed. CT-scan of all patients was
available. SPECT was performed with a Dual-Rota scintil-
lation camera 15 min after i.v. injection of 12-20 mCi
Tc~99m~HMPAO. During 30 min 60 projections have been
acquired. Transversal sections were obtained after filte-
ring of projections and correction for tissue absorption,
by filtered back projection (128x128 matrices). SPECT-
studies revealed regional hypoperfusion in 907% of seizure
patients. Ischemic areas were detected in all stroke pa-
tients, in one case luxury perfusion was observed 5 days
after onset of symptoms. Regional flow patterns allowed
good differentiation of cases of Alzheimer's disease and
other forms of dementia. All patients with Parkinson's
syndrome showed low tracer uptake in the anterior basal
ganglia and cortex. During an attack 4 migraine patients
showed regional hypoperfusion., Stimulation studies showed
relatively increased rCBF compared to resting state in
various brain regions corresponding to the stimulus. In
our experience excellent image quality is obtained by
brain SPECT with the new compound Tc-99m-HMPAO. This
technique allows detection of rCBF changes caused by dif-
ferent pathological and physiological mechanisms in the
brain.

No. 49

BRAIN SPECT IMAGING WITH Tc-99m-HM~PAC IN THE EARLY
DETECTION OF CEREBRAL INFARCTION: COMPARISON WITH TRANS-
MISSION COMPUTED TCMOGRAPHY. S.H. Yeh, R.S. Liu, H.H.
Hu, W.J. Wong, Y.K. Lo, Z.Y. Lai, J.C. Huang, S.L. Chang,
S.J, Wang, and F.L. Chu. Veterans General Hospital and
National Yang-Ming Medical College, Taipei, Taiwan.

This study evaluated a new cerebral blood flow agent,
Tc-99m-hexamethylpropyleneamine oxime (HM-PAO), in early
detecting acute cerebral infarction, in conjunction with
the transmission computed tomographic (CT) studies.

Brain SPECT imaging was performed within 24 hr after
the initial CT scan in patients (pts) with acute stroke
without CT evidence of hemorrhage after IV injection of
10 mCi of Tc-99m-HM-PAO. Diagnosis of cerebral infarc-
tion (CI) was confirmed by the initial and/or sequential
late CT scans. Individuals without evidence of cerebral
diseases served as controls.

In 8 controls, no perfusion defects were seen in the
cortex, basal ganglia and thalami. Of 15 pts with acute
stroke due to CI, 14 (93%) were detected within 48 hr of
onset by HM-PAO scans in contrast to only 5 (33%) by CT.
Discordance of HM-PAQ perfusion defect with initial nega-
tive CT scans occurred in 60% (9/15) of pts. One pt had
both negative HM~PAO and CT studies. In 3 of 5 pts with
abnormal CT scans as well, the perfusion defect with HM-
PAO was much larger than edema seen on CT. In the other
two, both SPECT and CT were equal in the extent of abnor-
malities.

In summary, Tc-99m-HM-PAQ is able to early detect
acute cerebral infarction prior to CT with rather proper
depiction of its extent in the majority of pts. This
Plus no logistical problems will make it a useful and
practical agent for diagnosing and managing acute cere-—
bral infarction.

No. 50

TC-99m HEXAMETHYLPROPYLENEAMINE OXIME (HMPAO) SPECT IN
CEREBROVASCULAR DISEASE (CVD}. A COMPARISON TC TRANSMIS-
SION CT. A.Berberich, U.Buell, A.Eilles, W.Gerhards, A.
Jaeger, A.Ferbert, E.Moser, W.Krappel. Univ. of BAachen,
Homburg, Munich, Wuerzburg, Fed. Rep. Germany

Tc-99m HMPAO has shown considerable promise for ima-
ging cerebral blood flow. Thus, it was employed in patien-~
ts (pts) with CVD to experience changes of relative regio-~
nal cerebral uptake in diseased (di) and undiseased {un)
areas with time after injection and to compare sizes of
low flow areas (LFR) to low density areas (LDA) in TCT.

46 pts with completed stroke (CS, n=31) or reversible neu-
rological deficit (RND, n=15) were examined 15,60 and 300
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min after iv injection of 400 MBq Tc-99m HMPAO using ro-
tating gamma cameras and 360 rotation. Transversal sli=~
ces of 20 mm thickness were reconstructed and regional in-
terhemispherical ratios of di-to-un (DUR) were computed
by ROI programs. All pts had TCT, angiography or Doppler
sonography within the same week.

DUR in pts with visible LFA was .754+.15 (15min),.762+.12
(60min) and .842+.12 (300min) (mean+SD). Size of LFA did
not decrease within this period. In pts with RND, DUR (15
min) was .84+.10 (p«.025 vs CS). With HMPAO SPECT,69 LFA
were detected. Of these, 48 were found in the hemispheri-
cal periphery, 21 in the basal ganglia or the internal
capsule. In 53% of the pts, HMPAC defects were more exten-
ded than LDA in TCT, in 38%, sizes were equal and in 9%,
LDA were larger. A cerebellar diachisis occurred in B pts
with a timely interval to the ictus of 9+5 days.

We conclude that Tc-99m HMPAC SPECT is a safe and relia-
ble method to evaluate rCBF in CVD without critical time
schedules of imaging after iv injection. It provides a
powerful means in assessing the true size of low flow a-
reas adjacent to morphological changes.

No. 51

BLOOD~BRAIN TRANSFER OF [°°Tc”JHMPAO IN HUMAN PARTETAL
N. Rossing!, H. Diemer!, F. Pedersen!,
S. Holm®, D.F. Wong", and A. Gjedde®. Finsen and 2Panum
Institutes, Copenhagen University, *NOVO Diagnostic
Systems, Copenhagen, and “Johns Hopkins Medical Institu-
tions, BRaltimore, MD.

Blood-brain transfer and binding constants of [°°rc™)
HMPAD were measured in normal, young male volunteers who
received 20 mCi of this putative CBF indicator i.v.
Arterial and parietal cortex radioactivities were moni-
tored continuously for 45 minutes, using the NOVO Tomo—
graph 810 (SPECT). The calculated virtual volumes of
distribution (V, unit ml/ml) as function of the normali-
zed arterial time-radicactivity integral (NI, unit min-
utes) are represented in the graph shown below:

The differential equations
governing the transfer between
plasma, free and bound HMPAD
were solved for the four pa-
rameters K; (clearance), k;
(efflux), k3 (binding}, and
ky {release fram binding):

Constant Estimate *+ SD b

K, (ml/ml/min) 0.215 0.032 S 0
k2 {per min) 0.518 + 0.111 :
ks (per min) 0.049 + 0.014 NI
ky (per min) 0.056 0.009

Thus, the partition coefficient of HMPAD is only 0.42
ml/ml and the initial extraction no more than 40%. We
conclude that HMPAD is not irreversibly bound and that
full description of the uptake, using all four constants,
is necessary to calculate CBF with this agent.

U Iml/ml]
0.6

40.0
{min)

[FA TR ()

No. 52

STUDY OF CHRONIC CEREBRAL INFARCTS BY 123-1-10D0O AMPHET -
AMINE (IMP) ARD 133-Xe SPECT AND BY PET, SIGNIFICANCE
OF THE PERIPHERAL AREA. C.Raynaud, G.Rancurel, J.P.Soucy,
J.C.Baron,Y.Samson, N.A.Lassen, E.Cabanis, A.Majdalani,
M.Bourdoiseau, S.Ricard, M.Bourguignon and A.Syrota.

Service F.Joliot, CEA, Orsay, Hopital La Salpétriere,
Paris.France.
Chronic cerebral infarcts are known to present

a Jlarger IMP hypofixation area than the infarct zone
defined by the X ray CT hypodense (CT +) image. The
existence of a functionally depressed peri-infact zone
suggested by these results was studied in 17 chronic
cerebral infarcts with IMP at 10th min and Sth hour
and with 133-Xe for vrCBF, using a highly sensitive
SPECT system, TOMOMATIC 64. Two types of decreased
IMP uptake areas were differentiated.
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One presented a marked hypofixation at 10th min
and 5th hour, with respective mean of -35 and -26 %.
This CT + area corresponded to the infarct zone and
was characterized by a decrease of rCBF, mean -46 %,
and of rCMRO2 and rOER in 4 cases studied by PET.

The other, the peripheral area, surrounded the
infarct area and presented a slight hypofixation at
10 min, mean -16 %. It was also characterized by a
normal Xray CT image, subnormal IMP5H wuptake, mean
-8 %, and a slight rCBF decrease, mean -23 % ; rCMRO;
were subnormal or normal. The size of this area ranged
from 2 to 72 % of a hemisphere and appeared to correlate
to the neurological status of the patient, the largest
peripheral areas being found in patients with severe

Compared to homologous regions in the contralateral
hemisphere, tumor tissue demonstrated decreased oxygen
extraction and oxygen metabolism, and increased blood
volume. Compared to Grade I tumors, Grade IV tumors
demonstrated higher relative oxygen extraction and
utilization, and higher blood volumes. Tumor blood flow was
variable, but tended to be higher in the higher grade tumors.
Rates of glucose utilization in tumor, using individually
calculated rate constants, were variable, and did not
correlate with tumor size or tumor grade. These findings
differ from results obtained from studies of gliomas after
radiation and/or chemotherapy. Parietal tumors (N = §6)
tended to have higher relative glucose utilization and blood
flow, and lower relative oxygen extraction, when compared to

sequelae, the smallest in patients with
remission. This area persisted for months and was still

seen once in the 3rd year ; it ma
deafferentation or selective neuronal Joss.

No. 53

ASSESSMENT OF I-123 IMP SPECT IN MILD/MODERATE AND
SEVERE ALZHEIMER'S DISEASE. S.P. Mueller, K.A.
Johnson, D. Hamil, R.J. English, S.J. Nagel, M. Ichise,
B.L. Holman, Harvard Medical School, Boston, MA.

We studied the potential of I-123 N-isopropyl
p-iocdoamphetamine (IMP) SPECT in the diagnosis of
Alzheimer's disease (AD). RAll 27 AD patients (pts)
underwent detailed neurological examination laboratory
tests and CT scans and matched research criteria for AD
{(McXhann); 17 had severe dementia (Blessed dementia
scale BDS» 25) and were institutionalized; 10 pts were
mildly to moderately demented (BDSK 25). The pts were
compared to 9 age-matched normal controls (nl) who were
all gainfully employed or living independently. None
of the pts or nl had any history or neurological sign
of stroke (Hachinski score<€4). SPECT imaging was
performed 15 min after iv. injection of 5 mCi IMP using
a rotating gamma camera with a long bore collimator.
The reconstructed resolution after prefiltering of the
projection data with a 2D Butterworth filter (cutoff .4
cm, order 20) was 1.8 cm FWHM. The IMP activity
measured in 1.2x2.4 cm ROIs over frontal, temporal,
parietal and visual cortex was normalized to the
cerebellar uptake. While there was considerable
overlap between AD and nl for the ratios of frontal,
temporal, and visual cortex, the parietal ratio ranged
from .71 to .90 in nl and from .31 to .75 in AD pts.
With a cuteff of .71, all 17 pts with severe dementia
and 8/10 pts with mild to moderate disease were
correctly classified. The characteristic pattern of
IMP SPECT scans in AD shows a promising ability to
identify AD even in earlier stages of the disease.

3:30-5:00

ONCOLOGY II: PET AND CENTRAL NERVOUS
SYSTEM METABOLISM

Moderator: Frank H. Del.and, MD
Comoderator: Thomas P. Haynie, MD

No. 54

METABOLIC AND HEMODYNAMIC STUDIES OF GLIOMAS
USING POSITRON EMISSION TOMOGRAPHY (PET).
J.L. Tyler, M. Diksic, J-G. Villemure, A.C. Evans,
Y.L. Yamamoto, W. Feindel, Montreal Neurological Institute
PET was used to evaluate 15 patients suspected of having
high grade cerebral gliomas. All patients were studied before
any intervention was undertaken. Measurements of cerebral
glucose and oxygen metabolism, oxygen extraction, and blood
flow and volume were done in all patients. In addition, pH
values were obtained in 6 cases. These patients were later
proven by biopsy to have gliomas; 3 were Grade II, one was
Grade 1}, and 12 were Grade IV,
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complete

be explained by

Room 38

frontal tumors (N = 4), Tumor pH differed significantly from
the pH in contralateral brain (p .005); despite uncoupling of
oxygen and glucose metabolism consistent with anaerobic
glycolysis, alkalotic pH values were consistently seen.
Primary cerebral gliomas and surrounding cerebral tissue
studied before intervention are different metabolically and
hemodynamically from similar tissues after exposure to
radiation or chemotherapy.

This research is supported by NIH and MRC grants.

No. 55

SERJAL PET STUDIES OF HUMAN CEREBRAL MALIGNANCY WITH
[1-11C?PUTRESCINE (1lc-puT) AND [1-11C]2-DEOXY-D-GLU-
CosE (llc-2pG). E. Hiesigerl, J. logan2, A,P. WolfZ,
J.D. Brodie3, D. McPhersonZ, R.R. MacGregorl, J.S.
Fowler?, D.R. ChristmanZ, and E. Flamm®, ZChemistry
Department, Brookhaven National Laboratory, Upton, NY;
1Neuro1ogy, 3Psych'iatry, ‘5Neurosurgery Departments, NYU
Medical Center, NY, NY

Serial PET measurements of 11C-puT uptake and GMR
(using 11C-2DG) were made on eight human subjects with
a radiological and, in most cases, pathological diag-
nosis of primary or metastatic brain tumor. Tumor
uptake of 1¢ after 11C-PUT injection was unidirec-
tional peaking at 15 minutes. Time-activity data for
tumor and plasma were used to calculate blcod-to-brain
influx constants (Kij) (Patlak, et al, J. Cereb. Blood
Flow Metab, 3:1, 1983). The mean Ki's for 11C-puT for
tumor and normal brain tissue were 0.078 % 0.045 and
0.024 + 0.007 m1 g-1 min-1 respectively (ratio:3.25)
whereas the ratio of GMR for tumor and normal brain
tissue was 1.2 + 0.5. The mean Ki for high grade
astrocytomas was 0.098 t 0.030 (n=4) in contrast to
0.027 + 0.008 ml g-1 min-1 {n=2) for low grade
astrocytoma. Active, high grade astrocytomas also
showed marked CT contrast enhancement and regional
glucose hypermetabolism. In one subject, both llC-pyr
and GMR correlated with declining clinical pictures in
repeated studies over a 4 month period. These results
support the contention that PET studies with 11C-puT
are usefu} for locating small hypometabolic tumors pro-
viding a far better signal:noise ratio than GMR
measurements and also an index of degree of malignancy
when used in longitudinal studies in a single subject.
Research supported by DOE, OHER and NIH Grant NS-15638.

No. 56

METABOLIC AND STRUCTURAL FINDINGS RELATED TO WHITE MATTER
DISORDERS AS SHOWN BY PET, MRI AND CT. J.B. Alavi, A.
Alavi, J. Powe, D. Hackney, M. Reivich. Hospital of the
University of Pennsylvania, Philadelphia, PA. 19104

We and others have observed locally decreased cortical
metabolism in areas adjacent and remote from brain tumors.
We have analyzed 18F-FDG PET scans of 28 pts with cere-
bral astrocytomas, to look for possible correlations with
other brain disorders. A1l pts had CAT scans and most
had MRI scans. A Laterality Index (L.1.) was calculated
from the PET studfes. The L.I. is the percent df fference
in metabolism between the two hemispheres at certain
areas of interest. When quantitative data were not
available, the PET visual images were examined for areas
of cortex which showed suppression of metabolism.
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In 19 cases, there was at least 1 area of depressed
metabolism ipsilateral to the tumor, with L.I. of 20-84%.
Most of these pts had “hot" tumors; all but 1 of these
pts had CAT or MRI evidence of probable peritumoral edema
or extensive tumor in the white matter. In 9 cases with
no suppression or less than 20% L.1., the CAT and MRI
showed no white matter disease or else white matter
change which was more compatible with radiation leukoen-
cephalopathy than edema. Only 1 of these 9 patients had
a "hot" tumor, all others wre low grade tumors or clini-
cally indolent grade III astrocytomas, with low or nor-
mal metabolic activity.

We have observed that ipsilateral cerebral glucose
metabolism is often suppressed in patients with brain
tumors. We suggest that this may be a remote effect of
edema, It appears that white matter damage from radia-
tion therapy, when it does not induce edema, is not as-
sociated with the same degree of metabolic suppression.

No. 57

C11-METHIONINE AND F18-DEOXYGLUCOSE (FDG) IN THE POST-
OPERATIVE MANAGEMENT OF PATIENTS WITH BRAIN TUMORS WITH
POSITRON EMISSION TOMOGRAPHY. N.D. LaFrance, J. Links,
J. Williams, H. Holcomb, R. Dannals, H. Ravert, A.
Wilson, H. Drew, S. Herda, D. Wong, H. Brem, D. Long,
H. Wagner, Jr. The Johns Hopkins Medical Institutions,
Baltimore, MD.

Cll-methionine and FDG studies were performed in
patients with known brain tumors who had had a recurrence
of neurological symptoms. Prior to the PET study, there
was uncertainty about the persistence or recurrence of
the tumor or the presence of radiation necrosis. Most
patients had CT and NMR as well as PET. Before each PET
scan, the neurosurgeons described their proposed course
of treatment based on clinical, CT and NMR evidence
alone. They then recorded how the PET data affected
their management plan. In 5/5 patients the surgeons
concluded that the data from the PET scan modified their
approach to the solution of the patient's problem. As
reported by Lilja and others, the extent of the tumor was
predicted better with Cll-methionine than with FDG. With
FDG, the size of the affected areas of brain was usually
larger than the tumor itself, reflecting the secondary
effects on regional brain metabolism. The decision to
operate, the surgical approach, and the extent of surgery
were influenced by the PET results.

Our preliminary data suggest that PET imaging: 1) in-
fluences the neurosurgeons' management of brain tumor
patients; 2) helps differentiate tumor from radiation
necrosis; 3) helps delineate the extent of tumor; and, 4)
provide information about the metabolic effects of the
tumor.

No. 58

OGRADING OF BRAIN TUMORS BY C-11-L-METHIONINE PET
0. Schober, G.-J. Meyer, M.R. Gaab, J.A.Miller, and H. Hundeshagen.
Medical School Hannover , D-3000 Hannover 61, West Germany.

MRI and CT give a high accuracy in the detection and differential
diagnosis of brain tumors, but an exact delinistion and grading of
malign tumors are not always met. It is the purpose of the study to
evaluate uptake of C-11-methyl-L-methionine In tumors to non-
tumor ratios { T/NT) for the clinical need for differential diegnosis.

Methionine uptake was measured in 32 pts (F-18-FDG: 12/36
pts) with brain tumors prior to surgery, and in 6 patients with
strokes, using PET. The diagnosis was ascertained by CT, MRI, angio-
graphy, histologically and in 8/36 pts by Tc-99m-scan.

A penetrable blood brain berrier (BBB) is not a prereguisite for
methionine accumulation. Relevant detsils are given in the table.

Pts Diagnosis C-11-L~Methionine T/NT

8 astro/glio ¥ 25 (1.8-3.1)

s astro/glio l1-111 1.8 (1.6-2.8)

9 astro/glio H 1.3 (0.9-1.6)
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4 metastasis 1.7 (1.3-2.1)
4 meningeoma 23 (1.9-2.7)
6 stroke 0.6 (0.4~038)

PET, MRI and CT are complementary with regard to extent of tumor
tissue, necrotic aress and edema. It is concluded that the uptake re-
flects metabolic activity in brain tumor tissue rather than adiffuse
upteke due to BBB damage. PET with glucose has limitations with
regard to delinistion of low-grade astrocytomas, while PET with
C-11-L- methionine usually reflects the extent of tumors better.

No. 59
GALLIUM-68 COLLOID TOMOGRAPHIC LIVER IMAGING WITH A

POSITRON CAMERA, P, Frey, G. Schaller, D. Townsend,

R. Egeli, H. Tochom, A. Christin, O. Huber, A. Rohner,
G. Reich, B. 0dy, R. De Gautard, G. Banna, A. Jeavons,
A. Donath; University Hospital of Geneva, Switzerland.

A high resclution positron camera has been used for
positron emission tomography (PET) of the diseased human
liver in-vivo. The patients included in this on-going
study present with primary and metastatic liver malignan-
cy, the clinical diagnosis confirmed by histological exa-
mination from a liver biopsy cobtained prior to the PET
study. Tomographic images are made 20 min. after i.v. ad-
ministration of the positron emitting radionuclide Ga-68
(physical half-life: 68 min.) in the form of Ga-68 label-
led colloids, with activities varying between 2 and 4 mCi
to patients scheduled for intraarterial, loco-regional
chemotherapy of their liver disease.

The preliminary results obtained from a small patient
group show clearly the superiority of PET liver imaging
for the detection and precise localisation of liver mali-
gnancies, when compared to planar scintigraphy and to
SPECT imaging using Tc-99m labelled colloids. The PET re-
sults are alsc in good agreement with the results obtain-
ed from CT and Ultrasound liver imaging. Calculaticns of
the total and regional functional liver volume from both
the initial PET study and a follow-up study provide new
insight into tumour tissue replacement, which reflects
the effectiveness of loco-regional chemotherapy.

It is hoped to display PET data of individual cases as a
three-dimensional (liver) object using shaded graphics
techniques, offering a global view of the diseased liver
before and following chemotherapy. This appreach has al-
ready proved successful for the display of tomographic
images of the thyroid.

3:30-5:00 Room 40

CARDIOVASCULAR H: MYOCARDIAL
METABOLISM & VIABILITY

Moderator: Heinrich R. Schelbert, MD, PhD
Comoderator: R. Edward Coleman, MD

FEATURE PRESENTATION

Radionuclide Radius of Myocardial Metabolism
Heinrich R. Schelbert, MD, PhD

No. 60

GLUCOSE METABOLISM IN POST-ISCHEMIC CANINE MYOCARDIUM.
M. Schwaiger, R. Neese, W. Wijns, J. Wisneski, M.
Grover—McKay, M.E. Phelps, H.R. Schelbert, and E.
Gertz. UCLA School of Medicine, Los Angeles, CA and
UCSF School of Medicine, San Francisco, CA.

F-18 deoxyglucose (FDG) uptake 1s frequently in-
creased in 1ischemic and in reperfused myocardium and
indicates tissue viability. Because FDG traces only the
initial uptake and phosphorylation of glucose, the meta-
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bolic fate of glucose was studied with [6—“’0] glucose,
infused intravenously in 8 dogs 24 hrs after a 3-hr
balloon occlusion of the left anterior descending artery
(LAD). Blood samples were withdrawn simultaneously from
the left atrium (art), LAD vein and coronary sinus (CS)
and plasma concentrations of chemical and labeled glu-
cose, CO, and lactate determined. Compared to the en—
tire heart (art.-CS), glucose extraction by reperfused
myocardium (art.-LAD vein) was 68%7 higher and averaged
0.37£0.15 p mol/mL. Of the extracted glucose, 72+15%
was metabolized to C-l4 €O, (43Z) or C-14 lactate
(57%). The remaining 287 entered an undefined storage
pool. The COZ fraction of extracted glucose was in-
versely related to plasma free fatty acid levels (r=—
0.86). Thus, increased FDG uptake in reperfused myocar-
dium reflects increased glucose extraction. Glucose is
largely metabolized anaerobically as indicated by lac-
tate release. Residual glucose oxidation occurs prob-
ably in cells responsive to normal regulatory mechanisms
as shown by the relationship to plasma free fatty acid
levels. Thus, reperfused myocardium contains myocytes
in which anaerobic glycolysis persists for prolonged
time periods after restoration of blood flow. The per~
sistence of anaerobic glycolysis can be demonstrated
noninvasively with PET and FDG.

No. 61

SEVERITY OF SEGMENTAL MYOCARDIAL BLOOD FLOW REDUCTION
AND PERSISTENCE OF METABOLIC ACTIVITY IN PATIENTS WITH
CHRONIC ISCHEMIC HEART DISEASE. R. Brunken, M.
Schwaiger, J. Tillisch, R. Marshall, M. Phelps, and H.

Schelbert. UCLA School of Medicine, lLos Angeles, CA
Persistence of glucose metabolism iIn hypoperfused
myocardial segments on PET distinguishes viable from

infarcted myocardium. We hypothesized a relationship
between persistence of metabolic activity and the sever-
ity of the blood flow deficit. Thus, 13 patients with
chronic ischemic heart disease were studied with PET
using tracers of blood flow (N-13 ammonia, NH3) and
glucose metabolism (F-18 deoxyglucose, FDG). Five
ventricular segments were analyzed: septal, anterior,
lateral, apical and inferior. Normalized tracer concen-
trations were calculated for each of 12, 30° sectors on
circumferential activity profiles of each cross~section-
al 1image. Relative concentrations were corrected for
partial volume effect by use of ratios derived from the
study of normals. Using previously reported criteria,
34 segments with depressed NH3 were identified. In 20
segments with depressed FDG activity (PET infarct), mean
relative NH3 activity was 44.7+10.8%Z. 1In contrast, in
the 14 segments with preserved FDG activity (PET ischem-
ia), mean relative NH3 activity was 61.2420.0%
(p<0.01). 1In PET infarction, the decrease of FDG activ-
ity paralleled that of NH3 (44.0%9.1%, FDG/NH3=0.99),
while in PET ischemia FDG activity was augmented rela-
tive to NH3 (83.8+10.7% FDG/NH3=1.37). Thus, residual
metabolic activity can persist and glucose utilization
is accelerated relative to blood flow when myocardial
perfusion is moderately severely depressed. More severe
flow reductions are associated with concordant decreases
in glucose utilization, suggesting tissue necrosis,

No. 62

METABOLIC STUDIES OF 15-(ORTHO-I-123-PHENYL) PENTADECA-
NOIC ACID IN CORONARY ARTERY DISEASE. M.A. Antar*, G.
Spohr, H.Herzog,H.-J. Machulla, E.Vester, B. Schwartz-
kopf, B.LOsse and L.E. Feinendegen. Institue of Medicine
Nuclear Research Center, Jiilich, Julich, FRG, and *Univ.
of Conn. and V, A, Medical Center, Newington, CT.

We have reported that in coronary artery disease (CAD)
patients, 15~(Ortho-I-123-phenyl pentadecanoic acid) (o-
IPPA) was avidly incorporated by the normal myocardium
and retained for several hours suggesting some "trapping"
mechanism. This is in contrast to findings in rodents. In
vivo kinetics of o-IPPA were investigated in 15 fasting
stressed male patients with CAD for 70-90 min. Radiobio-
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chemical analyses were performed on blood samples up to
60 min. using Folch et al method, and radiochromotography.
After the initial perfusion phase, myocardial radioacti-
vity was retained for several hours with long T ($200
min). The elimination of the radioactivity from the bleod
was rapid (an initial component with T% of 0.73%.23 min,
followed by another with T) 219#47 min). The activity in
the aqueous phase (including iodides, hippuric and ben-
zoic acids) remained at less than 10% of the initial or-
ganic activity, even at 30 minutes, suggesting either
slow catabolism or minimal accumulation of the aqueous
netabolites in the blood. These findings are in contrast
to those with p-IPPA where at 20 minutes the water solu-
ble catabelites in the plasma had reached 80% of the ini-
tial activity. Chromatography of the organic phase showed
only one major peak (95%) of the original tracer (o-IPPA)
and some minimal activity in the triglyceride band. These
findings suggest that o-IPPA is not or very slowly, con-
verted to final labelled organic catabolites in the
plasma.

No. 63

MYOCARDIAL IMAGING WITH IODINE-123 PHENYLPENTADECANOIC
ACID IN ISCHEMIC HEART DISEASE. (L Hansen, PV Kul-
karni, JT Willerson, V Ugolini, PL Kennedy, DE Jansen,
LM Buja, KW Parkey, JR Corbett. Univ. Texas Health
Science Center at Dallas, TX.

In this study, we tested the hypothesis that I-123
phenylpentadecanoic acid (IPPA) imaging with single
photon emission tomography (SPECT) is useful in the
identification of patients (Pts) with ischemic heart
disease (IHD}. Nine normal volunteers (age 27.2 + 2.0
yrs) ( + SD} and 15 Pts (age 53.3 + 9.3 yrs) with IHD
were studied with symptom limited treadmill exercise.
IPPA (4-8 =mCi) was injected 1 minute (m) prior to
termination of exercise, and SPECT imaging was per
formed at 9 m and repeated at 40 m following injec—
tion. Normals showed uniform segmental IPPA activ—
ity and washout. Pts showed a maximal variation
(MxV) in IPPA activity on 9 m images of 35.5 + 14.2%°,
on 40 m images of 32 + 14%°, and a MxV in washout rate
of 21.6 + 7.1%%., Fourteen of 15 Pts had MxV in IPPA
activity >2SD outside the normal range, and 14 of 15
had variations in IPPA washout >2 SD cutside the normal
range. Thirteen of 15 Pts had a least 1 sogment with
IPPA washout >2 SD below the normal range. All Pts had
abnormalities (>2SD} in at least 2 of the variables
measured, There was excellent agreement between
coronary anatomy and IPPA, 19 of 25 vessels stenosed
2 70% showed corresponding areas of abnormality. Ninme
Ptz with myocardial infarcts (MI) were studied at
rest. All Pts demonstrated marked reductions in
activity (46.4 + 11.9%*) and washout (2.4 + 4.5%*) in
MI segments. We conclude that IPPA imaging with SPECT
and exercise is a highly sensitive means to detect
significant IHD noninvasively. *p > 0,001,

No. 64

N13 GLUTAMATE AS A MYOCARDIAL IMAGING AGENT IN MAN.
P. Rigo, J. Beckers, C. De Landsheere, V. Mahaux,

G. Delfiore, J.M. Peters, L. Quaglia, D. Lamotte,

H. Kulbertus, University of Liege, Cyclotron Research
Centre and Malvoz Institute, Liege, Belgium.

Myocardial uptake of N13 glutamate (G) is high and
related to regional flow and to metabolic extraction. It
has been suggested that the uptake of G could be increas-
ed in patients (pts) with ischemia.

In this study, we have analysed data in 17 pts. Three
control subjects (CS) and 11 pts with CAD underwent rest
and stress G positron emission tomograms at 3 levels of
the myocardium. Three additional pts had tomograms before
and after dipyridamole infusion with isometric exercise.
Comparative rest-stress tomograms were also obtained with
H13 ammonia as a reference flow tracer. Pts were divided
into 2 groups : 6 pts with myocardial infarction and 8pts
with exercise-induced ischemia. Data were normalized to
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the region of maximum uptake. Normal regional myocardial
uptake (RMU) was defined in CS and averaged 96.2+5% at
exercise. G resulted in a high target to background ratio
with 1ittle lung uptake. RMU in infarct regions was de-
creased to 41.1+8.6% at rest and 37.346.6% during exerci-
se (NS). In pts with ischemic response RMU decreased from
84,.3+3.1% at rest to 75.1+3.8% (p<.02) after exercise and
from 76.4+8.5% at rest to 47.3+5.7% (p<.01)during dipyri-
damote infusion. N13 ammonia scans when performed showed
similar directional changes in the ischemic and non
ischemic regions.

We conclude that N13 G gives excellent definition of
the myocardium with high target to background ratio. G
myocardial uptake appears to decrease in ischemic regions
as compared to normal tissue illustrating the flow
dependence of the uptake mechanism.

3:30-5:00 Room 27
RADIOASSAY
Moderator: Howard J. Dworkin, MD
Comoderator: Avir Kagan, MD
No. 65

ASSOCIATION OF CYCLOSPORIN A WITH HUMAN SERUM PROTEINS,
C.A. Pickering and D.E. Drum, Radioassay Laboratory,
Department of Radiolegy, Harvard Medical School and
Brigham and Women's Hospital, Boston, MA

Cyclosporin A {CsA) is a neutral, highly lipophilic,
cyclic endecapeptide proven to be a very effective
immunosuppressant. Because its nephrotoxicity is a major
side effect, post-dose trough levels in serum are meas-
ured by RIA. As in evaluating other therapeutic drugs,
we examined the binding of CsA to serum proteins in an
initial step toward identifying nephrotoxic moieties.

At 200 ng/mL, less than 10% of H-3-labeled CsA or un-
labeled CsA or CsA added to serum and filtered immediate-
1y passes through 30,000 MW cutoff membrane ultrafil-
ters as measured by RIA., By this method the "free" CsA
found in serum from 9 renal transplant patients varied
from O to 35% and for 9 heart transpiant patients from 0
to 31%. Although "free" CsA varied widely from patient
to patient, individuals exhibited approximately the same
fraction when studied weekly for 12 week periods.

Diversity of binding proteins and/or metabolites was
exhibited by Sephadex G-25 filtration in 0.9% saline, a
solvent in which CsA behaved as expected for its size.
For all samples studied, several peaks of CsA eluted be-
tween totally excluded (Vo) and totally diffusable (Vt)
solutes. The major CsA peaks for a given patient tended
to occur at the same elution volume on different sampling
days, whereas there was greater interpatient variation.

Jointly these simple techniques provide a convenient
means for studying laboratory correlates of both nephro-
toxicity and successful immunosuppression. Whether our
data are consistent with hypotheses that all serum CsA is
associated with lipoproteins remains to be established.

No. 66

CLINICAL PERFORMANCE OF A NEW DIRECT CEA ASSAY.
I.R. Witherspoon, S.E.Shuler, H.R. Neely, K.
Alyea. Ochsner Medical Institutions, New
Orleans, LA 70121.

We evaluated a CEA assay requiring no sample
pretreatment (Diagnostic Products Corporation
(DPC)) employing antisera raised against CEA in
goats.This assay and the Abbott polyclonal (A-
P) and monoclonal (A-M) RIAs yield essentially
equivalent results (Clin Chem 31:981, 1985).
DPC-CEA between assay CVs (B assays) were 7.3-
10%. We measured CEA in 88 normal subjects (19
smokers), 91 ill patients, and in 473 samples
from 193 patients with colon or rectal CA ( 27
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preoperatively, 111 followed 6-20 mo.).
Metastatic or recurrent CA was present at the
time of 120 samplings. CEA-DPC was <3.5 in 90%
and <5.0 ng/ml in 100% of normal non-smokers.
It was 5.0-8.5 in 21% of smokers and 5-9.5
ng/ml in 19% of 1ill patients. In bowel CA
patients, sensitivity/ specificity was:
For 3.5 ng/ml:
True + 67%, False - 23%
True - 83%, False + 17%
For 5.0 ng/ml:
True + 52%, False - 48%
True - 94%, False - 6%
CEA-DPC remained normal in 3 patients, was
elevated before (2-8 mo) in 4, and coincident
with clinical recurrence in 5; and paralleled
disease course in 29 patients. Discrepant

results occurred in 10 of 1393 patients. CEA
was elevated, no mets (A-M 5, DPC 1, A-P 1) or
normal, mets (A-M 1, DPC 3, A-P 1). DPC

provides a clinically effective measure of CEA.

No. 67

CAN THE SCHILLING TEST LE REPLACED BY A RESORPTION TEST
WITH COLD VITAMIN B12 ? E. HENZE, S. MANNER, W.E. ADAM,
UNIVERSITY OF ULM, GERMANY

It was the purpose of this study to evaluate the
diagnostic usefulness of an oral resorption test using
non-labeled Bi2 as suggested by a commercial
distributor as an alternative for the more expensive
Schilling test (ST). Plasma levels of cold Bl2 were
measured with a commercial kit before and 4 hrs after
oral administration of 1 mg Bl2 in 36 normals, in 16
pts with normal ST (group 1) and in 11 pts with
abnormal ST (group 2) for determination of sensitivity
(SE) and specificity (SP} with the ST as golden
standard. In normals, a meantlSD of 767.4x404.3 pg/ml
before and 1095.8:775.8 pg/ml after oral Bl2 with a
mean increase due to resorption of 331,4:452.8 pg/ml
was measured. Because of the obvious large variation
and a non-Gaussian distribution of the mean increase,
no meaningful value of normal resorption by using +2SD
of normal could be established. Assuming a minimum
increase required in normal resorption of 100 pg/ml as
suggested by the kit distributor, only a SE of 27% and
a SP of 75 % was calculated from the results in pts
groups 1 and 2, whereas an assumed minimum increase of
200 pg/ml resulted in a SE of 55% and a SP of 50%.
There was also no correlation in the 27 pts between ST
and the resorption test with r=0,0075. The lack of any
diagnostic value of this approach might be caused due
to the known passive resorption of approximately 1% of
any Bl2 given orally even in complete absence of
intrinsic factor and due to the relatively large amount
of orally administered B12 (at least 1 mg) needed for a
"cald” resorption test. The latter can thus, in
conclusion, not replace the 3Schilling test.

No. 68

RACIAL DEPENDENCE OF SERUM VITAMIN By, LEVELS.

I-W Chen, E.B. Silberstein, C.P. Volle, L.A. Heminger,
H.R. Maxon. E.L. Saenger Radioisotope Laboratory,
University of Cincinnati Medical Center, Cincinnati,
Ohio 45267.

Higher B;z levels have beei. reported in black
(compared with white) adults living in the United
States, and the use of separate reference ranges for
these two populations has been suggested {J. Nucl. Med.
26:790, 1985). In order to gain further insight into
this difference, we measured Bj; levels and unsaturated
Vitamin By binding capacity (UBBC) in 59 black (42
males and 17 females) and 65 white (44 males and 21
females) blood donors, ranging in age from 17 to 66
years. A liquid-phase no-boil radioassay kit from
Diagnostic Products Corp. (Los Angeles, California) was
used for B)s measurements and 7Co~labeled Vitamin By,
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obtained from the same company was used for UBBC

measurements. The following mean values * 15D were
obtained:

Race By (pg/ml) UBBC (pg/ml)
Black 504 * 205% 722 * 190*
White 385 * 146 520 *+ 175

* Significant race difference at p<0.001

Blacks had higher mean serum Vitamin B;; levels than
whites, The reference ranges calculated from mean and
standard deviation values were 94-914 and 93-677 pg/ml,
respectively. Although elevated Vitamin Bj, levels
were accompanied by higher UBBC among blacks, there was
no statistically significant correlation between these
two values, suggesting that elevation of Vitamin Bj,
and UBBC among blacks was probably attributable te
different causes.

No. 69

ADAPTATION OF AN AFP RADIOASSAY METHOD FOR OPTIMAL
CLINICAL USE AT LOW LEVELS. K. Najpauer and D.E. Drum,
Radioassay Laboratory, Department of Radiology, Harvard
Medical School and Brigham and Women's Hospital, Boston,
MA

Recent reports suggesting an association of Down's
syndrome with low values for maternal serum AFP (MSAFP)
have led to application of methods designed originally
for high value analytical and statistical evaluation.
tow-end performance of these methods has not been well
documented.

In order to aveid low-end errors we investigated prac-
tical medifications to a well established FDA-approved
vendor's materials and procedures for a standard double
antibody radioimmunoassay using I-125 readout. By ex-
tending a recommended incubation time from 4 to 18 hours
at 37°C and by changing the diluent for standards from
"Tow AFP" serum to 0.5% HSA-saline, we find a technically
improved assay. The low-end sensitivity is less than 1
IU/mL (p <.05). Dilution linearity is observed from 1 to
180 IU/mL, intersecting the origin. Intraassay precision
(as #1 $.D.) at 3 and 9 IU/mL is 20% and 5%, respec-
tively, and recovery is 100z 10% at 5 IU/mL. Over the
range 5 to 98 IU/mL our relation to the CDC Biological
Standard is Yinear, with [WHO value] = 1.00 [BWH value]

+ 0.47 1U/mL (p <.01).

Measurements of 500 consecutive MSAFP values, 1ike
those done in paired fashion with our reference labora-
tory, exhibit closely log-normal distributions at each
gestational week, thus obviating the need to employ
"multiples of the median" for defining normality at
either high or Tow values.

No. 70

THE DEVELOPMENT OF A RADIOENZYMATIC ASSAY FOR URINARY
SALSOLINOL. V.M. Camp, J.D. Lenton, T.W. Stammers, S.R.
Iee, and B.A. Faraj, BEmory University School of Medicine
ardd Veterans Administration Medical Center, Atlanta, GA.

In vivo formation of a mammalian morphine-like
alkaloid, salsolinol {SAL), a condensation product of
dopamine and acetaldehyde, may play a role in
alcoholism, This hypothesis, which has been
controversial, has been difficult to test because of a
lack of assays sufficiently specific or sensitive to
detect the formation of this putative mammalian
alkaloid. The present study reports the development of
a single-isotope radioenzymatic assay for the
simul taneous measurement of SAL and D in diluted urine.
The technique involved the conversion of SAL and D in
the sample to their respective radiocactive O-methylated
metabolites by the enzyme catechol-O- methyltransferase
and (methly-3~H)-S-adenosyl-methionine (5 uCi). A rapid
thin-layer chramatographic separation of the formed
tritiated metabolites contributed to the specificity of
the differential assay of SAL and D. With the
availability of this assay, we were able to study
urinary SAL and D in hospitalized male alcoholics at
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admission (group A, n=20) and recovering male alcoholics
(group B, n=7) with 2-5 years of abstinence. The
results of this study demonstrated that alcoholics
(group A, 6.11 + 3.21 ng/ml; grouwp B, 6.20 + 5.5 ng/ml)
excreted significantly (p < 0.045) higher levels of SAL
as campared to controls (1.0 + 1.5 ng/ml). In contrast,
high D outupt was noted only in active alcoholics.
These preliminary findings demonstrate the prevalence of
high endogenous output of SAL in alcoholics.

3:30-5:00 Room 31

RADIOPHARMACEUTICALS I: Tc-99m
CHEMISTRY

Moderator: Alun G. Jones, PhD
Comoderator: Gopal Subramanian, PhD, MD, MS

No. 71

BORONIC ACID ADDUCTS OF TBCHNETIUM OXIME COMPLEXES
(BATOs) A NEW CLASS OF NEUTRAL COMPLEXES WITH MYOCARDIAL
IMAGING CAPABILITIES. A.D. Nunn, E.N. Treher, T. Feld.
Squibb Institute for Medical Research, New Brunswick, NJ.

A new technetium labelled myocardial imaging agent has
been developed. The compound is Chloro(Methylboron(1-)-
tris[l1,2-Cyclohexanedionedioxime]N,N*,N", N"™ N"" ,N™u)
Technetium (SQ 30217).

SQ 30217 is a member of a totally new class of neutral,
seven coordinate technetium complexes (the BATOcomplexes)
where the oximes, boron R groups or capping ligand can be
varied together or independently. These cormplexes repre—
sent a major departure from preceeding radiopharmaceuti-
cal chemistry because the selectivity and chelating por-
tions of the molecule are separated until tne final com-
plex is synthesized. This is done in quantitative yield
at the no-carrier-added level via template synthesis
around the techrnetium atom upon reconstitution and heat-
ing of a lyophilized kit. The complexes can also be made
at the carrier level starting from pertechnetate plus re-
ducing agent or TcOClg™ and TcClg™-

SQ 30217 has been fully characterized by x-ray crystal-
lography, FAB- FD-, DCI- and LC-MS, conductivity, IR, UV~
VIS, elemental analysis, photoelectron spectroscopy and
chromatography. The coordination sphere of the techne~
tium atom consists of three (N bonded) cyclochexanedione~
dioxime molecules and one chlorine atom. The technetium
has a mono capped distorted trigonal prismatic geometry.
The dioxime molecules are held together at one end of the
molecule via a proton bridge in which only two hydrogen
atoms are shared by three oxygen atoms. The other end of
the molecule is held together by a methylboron cap
through the remaining three oxygen atoms of the oxime
groups.

No. 72

IMAGING OF MYOCARDIAL PERFUSION WITH TC-99M SQ 30217:

DOG AND HUMAN STUDIES. R.E. Coleman, M. Maturi, A.D.
Nunn, W.C. Eckelman, P.N. Juri, F.R. Cobb. Duke Univer-
sity Medical Center, Durham, NC, and Squibb Institute for
Medical Research, New Brunswick, NJ.

This study evaluates Tc-99m labeled Chloro(methyl-
boron(1-)-tris[1,2-cyclchexanedionedioxime(1-)J]-N,N' ,N'",
N'PEONY PO N ) Technet ium (SQ 30217), a new Tc-99m
myocardial imaging agent. Planar images were obtained in
8 normal dogs and in 13 dogs with infarction (4 of these
also had T1-201 injections and 3 had a second Tc-99m SQ
30217 injection). In 9 volunteers and one patient with
remote infarction, serial chest images were obtained fol-
lowing the administration of Tc-99m SQ 30217.

With Tc-99m SQ 30217, good myocardial images occur in
the dog from 2-20 minutes. The radiocactivity cleared
rapidly from the lungs such that they were not visible
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after one minute. Hepatic activity peaks between 4.5 and
7.0 minutes. The infarcts were seen as areas of de-
creased or absent activity in all 13 dogs. T1-201 was
used to cont'irm areas of decreased perfusion in 4 of the
dogs given Tc-99m SQ 30217. The infarction could also be
seen after a repeat injection of Tc-39m SQ 30217 given 30
minutes after the first.

in the 9 volunteers, the myocardium is visualized at
60 seconds and good visualization continuing through 20
minutes. One patient with remote myocardial infarction
and abnormal resting T!-201 images had abnormal Tc-99m SQ
30217 images.

Tc-99m SQ 30217 is a new myocardial perfusion imaging
agent which gives good images of the myocardium. The
normal clearance from the myocardium permits a second in-
jection within thirty minutes which would allow stress/
rest studies.

No.73

DEVELOPMENT OF NONREDUCIBLE 99m-TECHNETIUM(ITI) CATIONS
AS MYOCARDIAL PERFUSION IMAGING AGENTS. E. Deutsch, J-L.
Vanderheyden, P. Gerundini, K. Libson, W. Hirth, A. Savi,
L. Zecca and F. Fazio. University of Cincinnati,
Cincinnati, OH and Instituto San Raffaele, Milano, ITALY

This study was initiated in order to test the hypothe-
sis that a nonreducible 99m-Tc(II1I) cation would not
suffer myocardial washout in humans. One of the reasons
that the Tc(III) cation tr-{99m-Tc(DMPE),Cl,1* fails as a
myocardial perfusion imaging agent in humans is that it
suffers in vivo reduction to the neutral Tc(11) form.
This leads to washout of the Tc(III) complex from the
myocardium and an unacceptably low heart/liver ratio. A
new class of 99m-Tc(I11) cations, containing a tetra-
dentate-O;Np Schiff base ligand and two monodentate tert-
iary phosphine ligands, has been developed. These com-
plexes are not reducible in vivo, and correspondingly
they do not suffer washout from the heart. Variations in
the structures and properties of the Schiff base and
phosphine ligands lead to a range of mixed ligand com-
plexes which exhibit different biodistributions in test
animals. The prototype for this new class of agents, tr-
[99m-Tc(acacgen) (P{i3) 3) 1", where acac,en represents
N,N'-ethylenebis(acetylacetone iminato), has been evalu-
ated in human volunteers at both rest and exercise. The
resulting myocardial images are superior to those obtain-
ed with tr-[99m-Tc{DMPE),Cl,]* and no myocardial washout
is observed. However, blood clearance is relatively slow
and myocardial perfusion images are obtained only ca. one
hour after injection. Chemical variations in the Schiff
base ligand are likely to lead to other nonreducible
Tc(IIT) agents that undergo more rapid blood clearance
and yet do not suffer myocardial washout.

No.74

ISONITRILE ESTER COMPLEXES OF TECHNETIUM. JF Kronauge,
AG Jones, A Davison, J Lister~James, 5J Williams, SA
Mousa, Harvard Medical School and Brigham and Women's
Hospital, Boston, MA, Massachusetts Institute of
Technology, Cambridge, MA and EI DuPont de Nemours &
Company Biomedical Products, N, Billerica, MA.

A new group of technetium complexes containing
isonitrile ligands bearing ester functionalities are
being tested as ilmprovements over the cation
hexakis{t-butylisonitrile)technetium(+1)} (Tc~99m TBI) for
cardiac perfusion imaging. Among these, the cation
hexakis(carbomethoxyisopropylisonitrile)technetium{+1)
(Tc-99m CPI) shows much promise. In the guinea pig,
cardiac uptake peaks at 0.5 min (2,1%0.2 ZID/organ; mean
t gd) clearing with a T1/2 of 90 min. Tc-99m TBI peaks at
2 min (1.6%0,3) and a T1/2 of 9 h. Peak liver uptake is
at 2 min (17.420.8) with a T1/2 of 35 min, but Tc-99m TBI
levels continue rising to 2 h (24.9#0.1)., Lung uptake of
Te-99m CPI 18 2.3t0.4 at 0,5 min (Tc-99m TBI = 43,5%7.6).
Scanning in swine and rabbits gave heart images immedi-
ately after injection. Experiments in rabbits using
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Te—-99m CPI, T1-201 and Nb~95 microspheres show a linear
distribution with blood flow: for CPI, slope 0.92,
intercept 6.9%; for T1-201, 0.9 and 5.9%. 1In a rabbit
model of reperfusion, the slope and intercept for Tc-99m
CPI became 0.76 and 18%, indicating a slight filling upon
release of the ligation. For T1-201 and Tc-99m TBI, the
intercepts were 42% and 45%. The low initial lung uptake
reflects the more hydrophilic nature of these ester
complexes and the rapid liver clearance the hydrolysis of
the ester groups to species more readily excreted, as
intended. Tc-99m CPI is a prouwising agent for investiga-
tion in humans for myocardial stress studies.

No. 75

NEW TC-99M MYOCARDIAL AGENT WITH LOW PLASMA BINDING
AND FAST BLOOD CLEARANCE. D.W.Wester*, D.L.Nosco%*,
J.R.Coveney*, R.T.Dean*, P.Gerundini, L.Zecca,

A.Savi and F.Fazio, *Mallinckrodt, Inc., St. Louis, MO
and Hospital San Raffaele, Milan, Italy.

A series of bis-1n -arene technetium(I) cations
has been prepared by reaction of sodium pertechnetate,
aluminum, aluminum chloride and suitable arenes. The
cationic Tc(arene)+2 complexes are purified by HPLC and

characterized on the Tc-99 level by exact mass measure-
ments using FABMS. Biodistribution studies show a
number of complexes that have substantial myocardial
uptake. For the methyl-substituted benzene derivatives,
trends toward higher myocardial uptake, higher plasma
binding and higher octanol-buffer extraction ratio

with increasing number of methyl groups are observed,
suggesting a relation between lipophilicity, myocardial
uptake and plasma binding.

Gamma scintigraphy using trimethyl- and tetra-
methylbenzene complexes in dogs show that excellent
myocardial images can be obtained after ten minutes,
no doubt facilitated by rapid blood clearance and low
plasma binding. In normal human volunteers, the same
comp lexes show rapid clearance from the bload,
relatively low plasma binding, and myocardial uptake.

No. 76

RELATION BETWEEN STRUCTURE AND RENAL TRANSPORT OF ISOME-
RIC METHYLDERIVATIVES OF Tc-99m MERCAPTOACETYLTRIGLYCINE
A. Verbruggen, P. Dekempeneer, B. Cleynhens, M. Hoogmar-
tens, M. De Roo. U.Z. Gasthuisberg, Nuclear Medicine,
Leuven, BELGIUM.

Tc-99m MAG, (R) has been described (JNM 1986, 27:111)
as a useful a?ternative to I-131 Hippuran. To study the
structural requirements for optimal renal tubular trans-
port we have synthesized the D-, L- and DL~ isomers of
the 3 possible derivatives of MAG, in which glycyl (a)
is replaced by alanyl (ala): MAG,-ala (A), MAG-ala-G (B)
and MA~ala-G, (C). The compounds were labeled with Tc-
99m by the é%thionite reduction method and biodistribu-
tion was studied in mice 10 min after injection.

DL~, D~ and L-Tc~99m-(A) did show a similar biologi-
cal behaviour, nearly the same as that of (R). The dia-
stereomers were alsc isolated but their renal excretion
characteristics were not different.

L-Tc-99m~{B) is accumulated and retained mainly in
the kidneys (70%), whereas the D-isomer is efficiently
transported to the urine (69%). The properties of the
DL-compound are intermediate.

A similar difference is observed for the isomers of
Tc-99m~(C): the D-isomer is rapidly excreted into the
urine, the L-isomer is retained in the kidneys.

It appears that methylsubstitution in the terminal
carbonylglycine of (R) does not impair the efficiency
of tubular transport, as has also been reported for Hip-
puran. Introduction of a methyl substituent in one of
the other glycyl moieties can drastically alter renal
handling, depending on the orientation (D or L) of the
substituent.

The Journal of Nuclear Medicine
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3:30-5:00 Room 30

COMPUTERS & DATA ANALYSIS li: ECT
RECONSTRUCTION TECHNIQUES

Moderator: Bernard E. Oppenheim, MD
Comoderator: Michael A. King, PhD

No. 77

THE CIRCULAR HARMONIC TRANSFORM ALGORITHM FOR SPECT
RECONSTRUCTION. W.G. Hawkins, P.X. Leichner, N.C. Yang,
T.L. Frenkel, and D.M. Loudenslager. The Johns Hopkins
Hospital, Baltimore, MD.

The purpose of this study is to demonstrate the
potential for SPECT reconstruction by use of the cir-
cular harmonic transform {CHT) solution of the exponen-
tial Radon transform. The CHT algorithm is based on
both the 2-D Fourier transform of the projection sino-
gram and the intrinsic sclution for uniform attenuation.
Accurate patient contours and correction for table
attenuation are required for guantitative studies.
Mathematical simulations, SPECT scans of an anthropo-
morphic phantom, the Jaszczak phantom and patients are
used to compare the algorithm with the intrinsic algor-
ithm based on ordinary backprojection and commercial
software based on the precorrective method. The simula-
tions and line source studies demonstrate improved re-
sistance to streaking and a better signal-to-noise ratio
for the CHT algorithm when compared to either of the
other two methods. A volumetric study with the anthro-
pomorphic phantom shows that the CHT algorithm provides
better estimates of organ volume over a wide range, from
pancreas (145 ml) to liver (1950 ml). The correlation
coefficient from a least-squares fit of the volumes was
0.9997 (CHT) and 0.9991 {commercial software). The CHT
algorithm is much less prone to nonfocal geometric dis-
tortion when compared to the commercial software. The
CHT algorithm is also computationally efficient, with
processing times generally less than ordinary backpro-
jection. For SPECT protocols in which the assumption of
uniform attenuation is reasonable, the CHT algorithm is
preferable to the algebraic-iterative methods which
require long processing times.

No. 78

INVERSE MONTE CARLO IMAGE RECONSTRUCTION FOR SPECT WITH
MAXIMUM LIKELIHOOD ESTIMATION. C.E. Floyd, R.J.
Jaszczak, S.H. Manglos, K.L. Greer, R.E. Coleman. Duke
University Medical Center, Durham, NC.

The Inverse Monte Carlo (IMOC) algorithm has been ap-
plied to reconstruct SPECT images from projection data
including cuantitative compensation for scatter, attenu-
ation, and depth dependent collimator effects. Monte
Carlo sirulation of photon transport through the SPECT
acquisition apparatus (including scatter and attenua-
tion interactions) forms a detection probability used
in an EM maximum likelihood algorithm to estimate the
source distribution. Scatter and attenuation compensa—
tion was achieved for studies with three isotopes:
Tc-99m, T1-201, and I-123 for several phantom geome-
tries as well as for clinical acquisitions. For line
soruces immersed in an interacting water bath contain—
ing background activity, ROI comparison showed agree-
ment between the image of sources in air {without scat-
ter and attenuation) and in water (with scatter and
attenuation) to better than 1% for large ROI regions.
Comparison between IMOC and filtered back projection
revealed IMOC to simultaneously provide superior resolu-
tion and noise for this phantom. Reconstructions with
compensation for scatter and attenuation were achieved
for SPECT acquisitions which included only 180 degrees
of projection data. Asymptotic behavior of the EM esti-
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mator was investigated out to 1000 iterations. For
some projection sets, divergence in the chi-squared con-
vergerce criteria was noted at 500 iterations. These
preliminary results indicate the IMOC can provide quan-
titative SPECT reconstruction including simultaneous
compensation for scatter and attenuation.

No. 79

EVALUATION OF A FAST MAXMIMUM LIKELIHOOD METHOD FOR
ESTIMATION OF REGION-OF-INTEREST VALUES IN EMISSION
TOMOGRAPHY. R.E. Carsan, G.W. Berg, M.V. Green, S.M.
Larson, National Institutes of Health, Bethesada, MD.

A maximum likelihood (ML) method for the unbiased
estimation of region-of-interest (ROI) values and their
variances for emission tomography has previously been
developed, This study presents a significantly faster
version of the algorithm and evaluates its performance
against filtered backprojection (FBP)} with a realistic
brain simulation. Processing time has been reduced 8-10
times with the Fisher scoring algorithm instead of the EM
algorithm, with convergence in 4-6 iterations. 100 ROI
values can be estimated in 20 minutes on a PDP-11. The
ML method requires ROIs defined over all radiocactive
portions of the field and assumes activity is uniform in
each region. To evaluate the algorithm's sensitivity to
violations of its assumptions, a simulated brain slice
was constructed, FBP reconstructions were perfaormed and
ROIs were drawn covering the gray matter, with white
matter filled automatically. 30 simulations of 3 million
and 300 thousand count scans with resolutions of 10 and 6
mm FWHM were performed to calculate the bias and variabi-
lity of ML and FBP estimators.

The ML estimates did not show the partial volume bias
of FBP (0.8%+7.1% versus 12.4%+3.6% for 1 cm resolution).
ML showed a greater range of bias due to its sensitivity
to placement and size of the ROIS. The variabllity of
the ML estimates was accurately predicted by the algo-
rithm and was slightly greater than FBP (3.7% versus
2.8%). ML variability and FBP bias increase with smaller
ROI size or increasing FWHM. These studies demonstrate
that ML can remove the partial volume bias without signi-
ficant neise increase in reasonable computation time.

No. 80

MAXIMUM-LIKELIHOCD ESTIMATION OF REGIONAL ACTIVITY.

S.P, Mueller, M.F. Kijewski, S5.C. Moore, B.L. Holman.
Harvard Medical School and Brigham and Women's Hospital,
Boston, MA,

We have compared the accuracy and precision of a
maximum-likelihood (ML) method of estimating regional
activity to that of two currently used estimators: the
peak (PROI) and the average (AROI) reconstructed activity
over a region of interest. We simulated images of discs
superimposed on a uniform background, convolved them with
a Gaussian point-spread function (PSF) and added white
noise. Using the ML criterion and a mathematical model,
we estimated the activity, size, and location of the
discs and the activity of the background using a non-
linear fitting algorithm.

For disc diameters from 1.25 to 3.25 times the FWHM
of the PSF, the accuracy of the ML method ranged from
0.1% for the largest disc to 0.5% for the smallest. For
a ROI corresponding in size and position to the disc,
the AROI underestimated activity, with errprs ranging
from 10% for the largest disc to 24% for the smallest.
The peak method underestimated disc activity by up to
10% for discs smaller than 2 times the FWHM, and
overestimated activity by up to 16% for larger discs.
The standard deviation of the ML estimates over 50
images ranged from 1.1% for the largest disc to 2.3%
for the smallest. For the AROI method, the standard
deviation ranged from 0.7% to 1.3%, while the standard
deviation of the PROI estimates ranged from 3.4% to 3.9%.

The performance of the ML estimator was superior to
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averages (1-4) and data matrix size {interpolated 128
pixel/noninterpolated 256 pixel in the signal phase axis).

The selection and application of the ECG leads was
most critical in the higher field strength as adverse ef-
fects of RF interference and aortic flow pulses were com-
mon. Small children presented less difficulty in this
regard than adults. Problems were minimized using 0.6T
imager. With the body coil, or infants in the head coil,
single signal average data appeared anatomically suffi-
cient using the 1.5T imager. No significant differences
in cardiac anatomy were noted on either imager using si-
milar acquisition parameters. Improvement in image con-
trast on the 1.5T imager can be obtained on T1 weighted
images by gating on alternate cardiac cycles. Prolonga-
tion of imaging time using a higher order acquisition
matrix often was associated with greater patient motion;
resulted in data similar to lower order matrix acquisition

Surface coil data provides high anatomic resolution on
both images but is extremely sensitive to patient or re-
spiratory motion. Variation of other acquisition para-
meters for anatomic imaging plays a minor role in this
circumstance.

No. 447

OBLIQUE MAGNETIC RESONANCE IMAGING FOR
MYOCARDIAL INFARCT EVALUATION, R.F. Johnson,
Jr., M. Ahmad, E.G. Amparo, D.J. Dornfest, W.J.
Prevost. University of Texas Medical Branch,
Galvesgton, TX 77550.

NMR imaging of the heart has been described
in the literature illustrating the combination
of patient positioning and oblique slice selec-
tion gradients to present images of the heart in
an orientation that provides short and long axis
views, These images ara similar to the anatomic
presentations seen in T1-201 and 2-D schocardio-
graphy techniques. This paper describes an
alectronic technique that results in the same
obligue views without patient rotation or other
complicated positioning. The NMR imager has the
capability of pulsing the gradient coils in a
manner that will produce complex gradient angles
that correspond to the precise orientation of
the heart. The clinical result is an uncompli-
cated but tailored presentation of the heart in
short and long axis views. Advantages include a
clear view of wall thickness for a detailed
analyslis of all segments of the myocardium.
Clinical comparisons of the short axis NMR
images ware made in 11 patiants in which T1-201
and 2-D echocardiography imaging had been
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performed. There was close correlation of the
anatomic orientation and pathologic findings of
the heart. 1In 2 patients with recent myocardial
infarction, wall motion evaluation by echocar-
diography and perfusion deficits by T1-201 cor-
responded with observed wall thinning of the
left ventricle in the NMR images. Nine patients
without recent myocardial infarction demon-
strated similar cardiac anatomy by NMR imaging
to that seen by T1-201 and 2-D echocardiography.
Thus, oblique NMR imaging has been determined to
provide the best method of presenting the myo-
cardium for infarct evaluation.

No. 448

QUANTITATION OF CANINE MYOCARDIAL INFARCT SIZE USING
CONTRAST ENHANCED MAGNETIC RESONANCE AND Tc-99m-PYP,
SPECT IMAGING TECHNIQUES. J.A. Clanton, C.J. Vehr,
D.S. Freeland, G.E. Holburn, S.S. Oyog, R.R. Price and
M.P. Sandler. Vanderbilt University, Nashville, TN.

To evaluate current methods of quantitating infarct
size and the "volume at risk', we studied nine canines
with surgically induced myocardial infarct (ligation
of LAD beyond second diagonal) 24 hours after surgery
with MRI and SPECT. Radiolabeled microspheres were
administered into the left atrium immediately prior to
and post ligation for flow determinationm.

MR imaging was performed pre and post administration
of Gd-DTPA (0.25 mM/Kg) using ECG gated short spin-echo
techniques (TE=30mSec, TR=350mSec). SPECT scans were
performed 2 hours post-administration of 25mCi of
Tc-99m PYP. On completion of the in-vivo SPECT scan,

a third set of microspheres were injected into the
left atrium and the dog sacrificed by the left atrial
injection of monastral blue dye ('‘volume at risk"
determination).

The SPECT and MRI scans were repeated on the heart
ex-vivo, the heart sectioned and stained with TTC
(infarct size determination) after the "volume at risk"
had been determined. Each section was divided into
four regions, ischemic and perfused endo and epicardium
and counted in a well counter for Tc-PYP uptake and
microsphere distribution.

Analysis of these data indicate that Gd-DTPA and
Tc-PYP localize in areas that exhibit less than 20%
of the normal blood flow. Both techniques consistently
overestimated the "volume at risk” and the infarcted
volume when compared to pathological specimens.

Monday, 3:30-6:00 Exhibit Hall

BONE AND JOINT

No. 449

Sm-=153 EDTMP TREATMENT OF SPONTANEOUS CANINE BONE
TUMORS. L.A. Corwin, Jr,, J.C. Lattimer, W.,F,
Goeckeler®, J, Stapleton, B.E. Edwards, L. Stringhanm,
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J, Simon®, A.R. Ketring, W.A, Volkert, and R.A. Holmes,
University of Missouri-Columbia, MO and Dow Chemical
Co,#

Dogs with primary bone tumors were used to evaluate
the efficacy of Sm-153 ethylenediaminetetramethylene-
phosphonic acid (EDTMP) complex for its potential use
in treatment of metastatic bone neoplasia in man.
Skeletal images obtained with this complex were similar
to the Tc-99m MDP images and show selective concen=-
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tration in osteoblastic lesions giving high target to
non-target ratios. To date, 23 dogs with primary bone
tumors have been treated and progressively evaluated
with radiographs, scintigraphy, bone marrow aspirates,
hematology and serum chemistries, Most dogs received a
single intravenous dose of 1.0 mCi of the complex/kg
body weight producing a calculated dose to the lesion
between 25 to 50 Gy. Most dogs demonstrated an early
reduction in pain as judged by improved locomotor
function. None of the dogs demonstrated significant
clinical problems from the treatment, Hematological
abnormalities were limited to dose related reduction in
platelets and white blood cells two to three weeks
post-injection which returned to normal by six weeks.
Of the 23 dogs treated to date, eleven are still alive
with apparent clinical and radiographic arrest of the
disease. One dog died of unrelated disease 1 year post
treatment and had no evidence of active neoplastic
disease at necropsy. Sm=-153-EDTMP appears to be an
effective therapeutic agent for treatment of neoplastic
bone disease,

No. 450

DEVELOPMENT OF INSTRUMENT SYSTEM OF DUAL PHOTON ABSORPTIO-
METRY USING A GAMMA CAMERA. M. Fukunaga, T. Tomomitsu,
N. Otsuka, T. Sone, K. Nagai, A. Muranaka, S. Yanagimoto,
K. Torizuka, K. Masuda, H. Atsumi and R. Morita.

Kawasaki Medical School, Kurashiki, Hamamatsu Photonics,
Hamamatsu and Kyoto University, Kyoto, Japan.

Dual photon absorptiometry (DPA) with the rectilinear
scanning has been widely used to measure the bone mineral
content (BMC) in axial skeleton. In this study, we have
developed a new instrument system of DPA using a gamma
camera.

The system consisted of 50 mCi 153Gd (44 and 100 keV) as

an emitting source, Nal crystal for a detector, 19
photomultiplier tubes and a computer.

Fundamental studies were made, and the results were
evaluated. The instrinsic spatial resolution (FWHM) was

9.2 mm at 44 keV and 5.5 mm at 100 keV. The instrinsic
flood field uniformity was 8.1 % at 44 keV and 3.7 % at
100 keV. The count rate performance was 2.3 usec. The
precision error for triplicate determinations on pig

femoral bone in vitro was 1.6 % for 9 min. and 1.2 ¥ for
15 min. of acquisition time. BMC, derived from this DPA
system, on phantom immersed in K.HPO, solution (bone

equivalent material) correlated highly to actual density
(r=0.99, p<0.001). Furthermore, high correlation between
BMC determinations obtained from DPA and those from SPA was
observed (r=0.98, p<0.005). Irradiation dose of 50 mCi
153Gd was 16.3*4.5 mR at skin surface.

Thus, it was shown that DPA system using a gamma camera
was reliable 1in evaluation of bone mass, and that the
amount of 153Gd used in a gamma camera system was less than
one tenth of that required for the scanning system. DPA
using a gamma camera could be thought to hold the great
promise as an investigative tool in quantifying bone mass.

No. 451

INTRA-ARTICULAR YTTRIUM~-20 THERAPY OF CHRONIC HEMOPHILIC
SYNOVITIS. M. Heim, U.Martinowitz, H.Horoszowsky and
L.M.Lieberman. Sheba Medical Center, Tel Aviv University
Sackler School of Medicine, Tel Aviv, Israel.

Recurrent hemarthrosis in patients with hemophilia
often results in severe joint deformity, limitation of
movement, and bony ankylosis. Surgical synovectomy is
associated with marked morbidity, is costly, and the
results are disappointing. Synoviorthesis represents an
improved treatment method and recent reports suggest that
the undesirable side effect of chromosome damage seen
with Au-198 colloid is greatly reduced with ¥Y-90 silicate
colleid (Y-90 sQ).

We treated 18 joints (9 knees, 5 elbows, 4 ankles) in
15 severe c¢lassical -hemcphiliacs with Y~-9¢ SC. an
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arthrogram was performed prior to treatment to ensure
intra-articular injection of the radioactive colloid.
After withdrawal of contrast material 2-5 mCi of ¥Y-90 SC
and 80 mg Depomedrol were injected. Joint scintigraphy
was done within 1 hour and repeated approximately 24 hours
later by detection of bremsstrahlung radiation.

Patients with high titers of antibodies to Factor VIII
received a single dose of Rutoplex 100u/kg prior to
treatment and were immobilized in a cast for 3 days.
Factor VIII levels were controlled at 30% for 48 hours.

We obserwved an 80% reduction of bleeding episodes
during an average follow-up of 4.8 months. There were
no complications and no loss of movement range was noted.
We find that this therapeutic modality is effective,
simple, inexpensive and results in a low morbidity.

No. 452

DIFFUSE INTRATHORACIC ACCUMULATION OF TECHNETIUM-9Gm MDP:
EXPERIENCE IN 40 CASES. S. Kosuda, T. Hashimoto, A. Kubo,
I. Nishiguchi, E. Kunieda, S. Hashimoto. Okura National
Hospital and Keio University Hospital, Tokyc, Japan.

Diffuse intrathoracic uptake of technetium-99m bone
seeking agents is uncommon, and the incidence and details
of the causative diseases have not been reported.

We reviewed the records of 8021 patients who were
referred to us for bone scanning during the past four
years. There were 3120 males and 4901 females, age range
1 to 91 yr, mean 55. Forty out of 8021 patients(0.50%)
had bone scintigram revealing diffuse intrathoracic
uptake of technetium-99m methylene diphosphonate(MDP). 37
out of 40 cases(93%) showed unilateral diffuse intra-
thoracic uptake. All those cases with diffuse intra-
thoracic uptake were classified as strongly positive(?2
cases, 5%), moderately positive(7 cases, 18%), and weakly
positive(31 cases, T78%).

The ceausative diseases were malignant pleural ef-
fusion, diffuse pulmonary metastases, primary pulmonary
carcinoma, pulmonary tuberculosis, radiation pneumonitis,
fibrothorax. Diffuse intrathoracic uptake due to unknown
origin was seen in 8 cases(20%). Only two cases(tubercu-
losis, fibrothorax) showed calcification on the chest
roentgenograms.

Nineteen out of L0 cases underwent sequential gallium-
67 citrate scan. Of those, 14 cases(TL4%) revealed diffuse
intrathoracic uptake of Ga-67 in the same side.

In conclusion, these observeations stress the need for
careful correlation in the interpretation of technetium
bone scan, whereas the exact mechanism of localization of
Tc-99m MDP remains undefined.

No. 453

SEMI-QUANTITATIVE TC-99M HYDROXYMETHYLENE~-DIPHOSPHONATE
(HMDP) SERIAL BONE SCANS DURING CHEMOTHERAPY IN OSTEOGE-
NIC SARCOMA (0S):CORRELATION WITH HISTOLOGICAL GRADING.
J.Lumbroso,C.Kalifa,C.Tainturier, Y ,Rabarison,A.Boddaert,
Institut G. Roussy and INSERM U66,Villejuif,France.

Twenty five children aged from 7 to 18 years with his-
tologically proved 0S were treated in our institution ac-
cording to the T10 protocol(Rosen et al,Cancer,1982,49:
1221-30).Bone scans were carried out before preoperative
chemotherapy 3 hours after injection of 10MBg/kg of Tc-
99m~HMDP .The tumour to contralateral uptake ratio (R) was
determined by the RO1 method.A second scan was done at
half course (6 weeks) of the chemotherapy and the ROI we-
re drawn with reference to the previous scan.The procedu-
re was repeated at the end of the chemotherapy.After sur-
gical resection of the tumour,the pathologist classified
the specimens in 2 categories:good response (GR:less than
10% of viable cells) and poor response (PR).

Eleven values of R were determined at the level of fe-
moral and tibial metaphyses of 9 control patients whose
bone scans were definitely classified as normal.The nor-
mal R was 1.01 + 0.06.The values of R in OS patients are
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listed below (mean t SD):

first scan second scan  last scan
G6R (12 cases) 6.3+ 3.8 3.2+ 1.6 1.9+ 0.6
PR {13 cases) 5.0 ¢ 3.2 6.5 + 5.3 4.6 + 3.3

A1l the patients of the GR group had a scintigraphic res-
ponse (decresase of R more than 20% on consecutive scans),
In the PR group,4 patients had a scintigraphic response
and 9 had a stable or worsening R.This parameter has a
predictive value when stable or increasing and should be
routinely used since the tumour response may be difficult
to assess on clinical examination and radiography.

No. 454

ACCURACY AND RELIABILITY OF In-WBCs IN OSTBRNELITIS. K.
E. McCarthy, M.G. Velchik, A. Alavi, G.A. Mandell, J.
Esterhai, and S. Goll. Hospital of the University of
Pennsylvania, Philadelphia, PA.

46 patients (23M, 23F) ranging in age from 19 to 79
with a clinical history of a non-union fracture, surgery,
diabetes, or a soft tissue infection were studied with
In-111-oxine WBCs to detect osteamyelitis. There were 27
TP, 9 TN, 2 FP, and 1 FN. The FPs and the FK occured in
patients with soft tissue infections overlying the area
of interest. All diagnoses were confirmed by intraopera-
tive bone biopsies and cultures. ©Seven patients were ex-—
cluded because of nonconcurrent indium scans and bone bi-
opsies. PBone biopsy and scan were performed within 2
days of each other in the remaining 39 patients.

The overall sensitivity was 97% (27/28), specificity
82% (9/11), and the diagnostic accuracy 92% {(36/39). The
remaining 7 patients had negative indium scans several
months after positive bone biopsies and definitive anti-
biotic treatment. This suggests that In-WBC scans be-
come negative after appropriate therapy is undertaken.

Interobserver data was obtained from 4 nuclear physi-
cians of varying experience blinded to clinical informa-
tion. A high degree of agreement was found in over 90%
of the cases. This study demonstrates the utility of
In-WBC scans in the diagnosis and follow-up of complica-
ted osteomyelitis and a high level of interobserver
agreement in scan interpretation.

No. 455

IMPORTANCE OF DETERMINING BMC IN LOCAL POPULATION FOR
CLINICAL USE. D. Picard, L. Carrier, R. Chartrand,

G. Breton, L-G. Ste-Marie, P. D'Amour. Hopital St-Luc,
Montréal, Québec.

We measured bonme mineral content (BMC) of the proxi-~
mal femur and lumbar spine (L2 to L4) by dual photon
absorptiometry in 79 normal canadian volunteer white
women aped from 20 to 67 years. Were included in
this study women with normal lumbar spine x-ray, with-
out back pain, fracture of the spine or femur, no
endocrinological, gastroenterological or hepatic disease,
and no intake of thyroid hormones, sterofds or diuretics.
Results were expressed in grams of hydroxy apatite per
cm? (1g ash bone equals 1.26 gHA/cmz). The regression
of BMC on age was linear and equal to:

1.15 ~ .D0630 gHA/cm? * age for lumbar spine

0.89 - .00376 gHA/cm” * age for femoral neck
There is no significant difference between our
results and the ones published by Riggs et al. (1) for
lumbar spine. However, the BMC of proximal femur is
lower than the normal white American published data,
but the annual rate of loss is slower. This discrepancy
could be due to multiple factors such as geography (sun
exposure), diet (calcium, protein intake, ete), social
and occupational status. Further studies are warranted
to determine their respective importance. Meanwhile,
normal local BMC values should be obtained before
using dual photon absorptiometry clinically.

y
y

(1) Riggs BL, Wahner HW, Seeman E et al: J.Clin.Invest.
70: 716-723, 1982.
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No. 456

WEIGHTED ACQUISITIGON: A METHOD FOR IMPROVING BONE AND
GALLTUM IMAGES. M.E. Siegel, K.H. Lee, R.P. DeVito, O.
Chen, D.C.P. Chen, USC School of Medicine, Los Angeles,
CA and Siemens Gammasonics, Des Plaines, IL.

The pulse height analyzer is unable to reject scat-
tered photons of similar energy as primary photons. We
compensated for scatter contribution by weighting the
importance of each photon according to its energy.

One image with conventional window and one using an
energy weighted protocol were simultaneously collected
using special acquisition hardware in the processor of
the camera. Each event was modified by a weighting fac-
tor (WF) before adding to matrix. The WF's were deter-
mined according to energy, contrast, and signal/noise
ratios desired and were stored in ROM.

51 procedures,39 of bone, and 12 gallium scans were
performed as described. Images were evaluated by compar-
ing the weighted (WI) to non-weighted images. Quantita-
tive analysis of image contrast over the ribs (bone) or
lesion (gallium) were computed by the ratio of counts in
ROI to adjacent background. The contrast from weighting
protocols was correlated with visual assessment.

Ribs were better defined in 64%, vertebra in 65%, and
pedicles in 59% of bone scans using the WI. In every
gallium scan, the anatomy was better defined using WI.
The mean contrast ratio for ribs increased from 1.5 to
2.2. For gallium the lesion contrast increased by 30%.
The best images were found using WF maximizing signal/
noise ratio and altering slightly the contrast ratio.

For the same number of counts and scanning time, the
weighted acquisition method appears to yield better
quality images by suppressing the expression of the
scatter contribution in the final image.

No. 457

DOES THE "THREE PHASE" BONE SCAN ADD DIAGNOSTIC
INFORMATION IN BONE SCINTIGRAPHY? E.B. Silbersteln,
A. Elgazzar. The University of Cincinnati Medical
Center, Cincinnati, OH 45267,

The use of a nuclear scintiangiogram or flow study
as a routine part of bone imaging 1s said to add
additional diagnostic information. A priori the blood
pool image obtained shortly after injection also
provides information on the vascularity of a lesion
however, without the requirements of additional camera
time or special injection technique. We examined the
additional information provided by the flow study in 19
consecutive patients referred for bone imaging to rule
out osteomyelitis where a flow study was technically
feasible.

Each gatient received a flow study empioying 20-25
mCi of 23"Tc-MDP injected as a bolus with four second
frames over the area of interest acquired for forty
seconds. A blood pool study was then obtained with
delayed skeletal imaging 3 hours later. Each study was
read at least twice by two different nuclear physicilans.

Osteomyelictis was confirmed by culture on 17 of 19
patients. In each case the blood pool and delayed
skeletal scintigraph of the focus showed the
abnormality. However there were three falsely negative
flow studies (18%).

One patient with arthritis and one with phlebitis
had normal flow and blood pool studies. The latter
also had a normal delayed bone scan.

We conclude that the flow study contributes no new
information to a bone scan which includes a blood pool
image obtained shortly after injection and yielded
almoat 207 false negative results.

No. 458

TC-99m MDP UPTAKE BY NORMAL LYMPH NODES ON BONE SCANS:
CLINICAL AND LABORATORY EVALUATION. J.W. Wallis, 5. Fisher, R.L. Wah,
University of Michigen Hospitals, AnnArbor, Mi.
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Uptake of bone scanning agents in non-o0sseous sites has been described in
a variety of pathologic conditions including tumor metastases. Recently we
have seen several patients in which such uptaske was proximal and
ipsiisteral to the injection site of Tc-99m MOP, apparently in nermal
lymph nodes. To further investigate this phenomenon, it was studied in a rat
model. Nine rats were injected with 100 uCi of Tc-99m MDP, four using
an intravenous (1Y) femoral vein injection and five by a single subcutansous
(5Q) footpad injection.  Two hours post injection, the animals were
sacrificed and samples taken from popliteal and femoral lymph nodes
ipsilateral (IL) and contralateral (CL) to the site of injection, and from
Tiver, spleen and muscle. Tissue samples wers weighed and counted using 8
140KEY Tc99m 20% window. Tc99m MDP purity was assayed by silica gel
thin layer chromotography to be 99.4% colloid free.

Activity (expressed s time corrected kg % dose/gm) in popliteal nodes
iL to the injection site was over 60-fold greeter in the animals thal recgived
5Q injection compared to IV injection (SQ .58:.18, IV .009:.006;
p<.0004). This difference in the SO group was not simply due 1o extansion
into local tissues by dissection of injected radionuclide slong tissue planes,
as the activity in leg muscle sampled between the 5Q injection sits and
popliteal region (SQ .003:.003, IV .0011.0004; N.S.) was significantly
lower then the IL popliteal node activity (p<.002). 1L poplitesl node
activity in the 5Q group was 159 times that of CL popliteal nodes, with an IL
node to liver ratio of 184:1. Popliteal nodes in the 1V group exhibited no
51§7ni'ﬁmt difference between the two sides, with a node to liver ratio of
1.7:1.

In summary, dramatically incressed uptake of Tc-99m MDP in normal
lymph nodes IL end proximal to an extravassted injection has been
demonstrated. An awareness of this phenomenon in the clinical setting can
avoid confusion with pathologic forms of soft tissue uptake.

No. 459

GALLIUM~67 SUPRATATELLAR/THIGH RATIO IN RHEUMATOID
ARTHRITIS AND OSTEOARTHRITIS OF KNEES. S.H. Yeh, R.S.
Liu, L.C. Wu, S.J. Wang, 5.Q. Liao, Y.K. Chu, H.Y. Lin,
and J.L. Lan. Veterans General Hospital, Taipei and
Taichung, and National Yang-Ming Medical College, Taipei,
Taiwan.

In view of its location and the different degree of
synovial involvement by various diseases, the supra-
patellar bursa may have Ga-67 uptake dependent on the
diseases. A quantitative method is described below.

Data were acquired in the lateral view of the knees
with the equally time-exposed technique at 48 hr after IV
injection of 5 mCi of Ga-67 citrate. A computer routine
was used to calculate the right and left suprapatellar/
thigh ratio (RS/T for right; LS/T for left). Twenty~
three patients (pts) were studied. RS/T and LS/T were
also determined in 15 normal subjects. The mean ratio %
s.d. was 1.35 % 0.15 for ILS/T and 1.17 * 0.18 for RS/T.

In all 23 proven pts with noninfectious disorders of
the knees, 13 had rheumatoid arthritis (RA; unilateral in
5 and bilateral in 8) and 10 had osteoarthritis (OA; uni-
lateral in S5 and bilateral in 5). RA increased greatly
the suprapatellar/thigh ratio (2.49 * 0.70 for LS/T and
2.35 + 0.60 for RS/T vs N, p < 0.005), and so did OA in
a moderate degree (1.71 %t 0.33 for LS/T and 1.49 * 0.19
for RS/T vs N, p < 0.005). Furthermore, S/T was signifi-
cantly higher in RA than in OA (p < 0.005 for RS/T and
p < 0.025 for LS/T). RA and OA had their respective
sensitivity of 90% and 86% and specificity of 97% and 87%
at their respective cutoff value of 1.60 and 1.40

Our preliminary results indicate that the suprapatel-
lar/thigh ratio may be a useful index for diagnosing the
arthritic disorders of the knees. It can separate RA
from OA in this study.

No. 460

THE VALUE OF SKULL SCINTIGRAPHY IN ACUTE MASTOID AND EAR
INFECTIONS IN CHILDREN. §.T. Zwas and D. Millet. Sheba
Medical Center, Sackler School of Medicine, Tel Aviv
University, Tel Aviv, Israel.

The correct clinical diagnosis of acute mastoiditis im
pediatrics is crucial due to possible complications. Re-
current acute otitis media and acute external otitis with
local soft tissue reaction often mimic acute mastoiditis.
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Clinical diagnosis and radiographs can be inconclusive and
the utility of bone scintigraphies for this purpose has
not yet been established.

We employed Tc-99m MDP bone scans for evaluation of
mastoidal involvement in acute ear infections. Twenty-one
consecutive patients, age range 0.5-11 years, mean 2.5
years, suspected of acute mastoiditis, were referred by
their pediatricians for bone scintigraphy within 2 weeks
from the onset of symptoms. Patients' scintigraphies were
carefully compared with normal skull anatomy and scinti-
graphies of children without ear infections. Thus,
patient scan abnormalities were defined and correlated
with their finmal clinical diagnoses independently made by
an otolaryngology specialist. Consequently, several dis-
tinctive patterns of image abnormalities corresponding to
acute otitis media (in 11 cases) or acute external otitis
(in 2 cases), acute mastoiditis (in 6 cases) and occipital
periostitis (in 1 case) were observed and were found to be
highly correlated with the final diagnoses.

We conclude that skull scintigraphy is highly efficient
in assessing mastoidal involvement and periauricular tis-
sue reaction in recurrent acute ear infecticns in
children,
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CARDIOVASCULAR: BLOOD POOL IMAGING AND
VENTRICULAR FUNCTION

No. 461

THE SCINTIGRAPHIC EVALUATION OF MULTIPLE VENTRICULAR
TACHYCARDIA (VT) FOCI. E. Botvinick, M. Dae, J. Davis,
J. Herre, J. Abbott, M. Scheinman, J. Griffin, D. Faulk-
ner, V. 0'Connell. University of California, San
Francisco.

During blood pool scintigraphy of 31 patients (pts) in
sustained VT, 5 pts revealed multiple BCG patterns sug-
gesting 12 VT foci, 2 or 3 in each case. The site of
earliest phase angle was taken as the VT focus and the
phase pattern was campared to the surface EOG in all
cases, and to endocardial maps (M), which owing to rapid
focus transition or pt intolerance, were performed in
association with only 7 foci.

Phase analysis localized the VT focus to septal, lat—
eral or inferior left ventricular (LV) regions. The focus
and phase pattern correlated with the ECG in 10/12 and
with M in 7/7, in spite of severe resting IV dysfunction
(LVEF=.31), deteriorating with VT (IVEF=.19). In 2 pts,
BECG pattemns thought to originate from divergent foci
were localized to the same region with differing “"con—
duction". Three different VT foci were reproducibly lo-
calized in a third pt, studied twice, months apart. In
this pt, a third study, during induced VT, after clinic-
ally successful septal focus ablation, indicated VT ori-
gin fram a secondary, lateral focus, supporting electro-
physiologic impressions. Image foci were adjacent to con-
traction abnormalities and in 3 pts localized to differ-
ent aspects of an aneurysm perimeter.

Scintigraphic localization of multiple VT foci is fea-
sible, correlates with and complements BOG and M, and
promises to aid differentiation of independent from iden-
tical foci. It can be important in evaluating pts prior
to and after focus ablation or resection, since multiple,

dils:_pamte VT foci can have an adverse influence on the
efficacy of such management.

No. 462

PRESERVATION OF REST (R) AND EXERCISE (E) SYSTOLIC AND
DIASTOLIC VENTRICULAR FUNCTION IN CHRONIC ALCOHOLICS
(CA). M. Cerqueira, G. Harp, J. Ritchie, R. Dale
Walker, VA Medical Center, Seattle, WA.

Autopsy studies have suggested that prolonged
excessive alcohol consumption causes myccardial damage
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even in the absence of clinical cardiac symptoms.
Echocardiography and phonocardiography have provided
mixed results on the existence of a preclinical
aleoholic cardiomyopathy. These studies measure
resting systolic function and maybe insensitive to
early signs of myocardial damage. We used list mode
acquired gated blood pool scans at R and E to study
systolie and diastolic function in 18 CA (drinking 5
days/wk, >5/yrs) and 12 age matched normals (N1).
Following arrhythmia rejection (+10% mean RR interval),
filtering, and 20msec interval forward and backward
reformatting, time activity curves were generated using
a variable region of 1interest. The 4th harmonic
derivative was used to calculate EF, peak ejection time
(PET, msec) peak ejection rate (PER, EDV/sec), peak
filling time (PFT, msec) and peak filling rate (PFR,

EDV/sec). There were no significant differences
between groups, see below. (Mean + S.D.)
R-N1 R-CA E-N1 E-CA
PET 183+28 179+21 85+39 81+19
PER 3.6%.5 3.8%.5  6.9¥1.3  7.2%1.3
PFT 158%18 14730 85+39 81¥19
PFR  3.3%.6 3.4%.5  8.7%2.1  9.5%2.1

Thus, evaluation of systolic and diastolic function at
R and E by sensitive radionuclide techniques fail to
show evidence for the existence of a preclinical
alcoholic cardiomyopathy in CA.

No. 463

SCINTIGRAPHIC PATTERNS OF ENDOMYOCARDIAL FIBRO-
51S. M.C.P.Giorgi, J.Socares Jr., F.H.Hironaka,
D.Dauar, J.C.Meneguetti, A.C.P.Barreto F.Pileg~
gi, E.E.Camargo.- The Heart Institute, Sao Pau-
lo, Brazil.

Endomyocardial fibrosis (EMF) is characterized
by collagen deposition in the apical endocar-
dium of either ventricle with extension to the
inflow tract and progressive impairment of
ventricular diastolic and systolic functions.To
determine scintigraphic patterns and their mea-
ning in this disease we retrospectively correla-
ted catheterization data with first pass (FP}
and gated blood pool (GBP) studies of 14 pati-
ents (pts) with biopsy-proven EMF (12 female;
23-60 years).

Two scintigraphic patterns were recognized:
I) Obliterative (n=9) with prolonged pulmonary
transit time (PTT); marked RA dilatation; mar-
kedly reduced RV volume with hypo-or akinesis;
normal or dilated PA usually tilted to the left;
normal, dilated or thickened LV, usually normo-
kinetic; equalization of mean pressures with RA,
RV and PA hypertension; marked anatomic ventri-
cular changes, with disappearance of the apex.
II} Restrictive (n=5) with prolonged PTT; sli-
ght to moderate dilatation of RA, RV, PA and LV
and normal mean oressure gradients in the right
chambers.

FP and GBP imaging distinguished two scinti-
graphic patterns in EMF, which correlated well
with catheterization data. These techniques seem
promissing as new tool for a non-invasive
classification of these pts.

No. 464

EFFECTS OF SPONTANEOUS RESPIRATION ON BOTH VENTRICULAR
FUNCTION: EVALUATION BY RESPIRATORY GATED RADIONUCLIDE
VENTRICULOGRAPHY. BH.Kim, M.Inoue, H.Takeda, Y.Ishida,
Y.Tsuneoka, N.Matsubara, K.Kimura, T.Kozuka, and T.Kamada
Osaka University Medical School. Osaka, Japan.

To clarify the mechanism of ingpiratory reduction of
left ventricular (LV) stroke volume (SV) during spontane~
ous respiration (SR), we measured both ventricular volume
changes from expiration (exp) to imspiration (insp) using
radionuclide ventriculography with respiratory gating
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technique. In this method, scintigraphic data were ac-
quired in a list mode with ECG R waves and respiratory
volume curve derived from respiratory flowmeter. Cardiac
cycles occurring during the second halves of inspiratory
and expiratory phases were separately selected and used
to produce multi~gated images. Twelve patients with nor-
mal LVEF (>50%) and RVEF (>40%) and without pulmonary
diseases were studied. In this study, both ventricular
volume changes during SR were determined as percent
changes from exp to insp. LV end-diastolic volume (EDV)
decreased in all subjects and the percent decrease was 11
45 % (mean+SD). LV end-systolic volume (ESV) showed no
significant change. Then, LVSV decreased during insp in
all subjects and the percent decrease was 17+7 %. LVEF
decreased from 64+6 % during exp to 60+6 % during insp
(p>0.001). Right ventricular (RV) EDV and SV increased by
13411 % and 22+18 Z, respectively. RVEF also increased
from 4846 % during exp to 5245 % during insp (p>0.05).

These results indicate that inspiratory reduction of
LVSV during SR is due to a decrease in LVEDV (preload)
and that this reduction of LV preload may be partly due
to an increase in RV volume during insp through the
mechanism of ventricular interdependence.

No. 465

A NEW METHOD FOR LABELLING PLASMA PROTEINS WITH A
TECHNETIUM-99M LABELLED AGENT FOR RADIONUCLIDE
VENTRICULOGRAPHY IN MAN. A. Lahiri. G.D. Zanelli,
N.M. Patel, J.C.W. Crawley, T. Smith and E.B.
Raftery. Department of Cardiology and Radioisotope
Division, Northwick Park Hospital and Clinical
Research Centre, Harrow, Middx.

Radionuclide ventriculography with in-vivo Tc-99m
labelled red blood cells (RBC) is limited because: 2
injections; the label is unstable; the count rate
obtained from the ventricles are low due to poor
labelling efficiency. We have developed phosphin
ligands which can be labelled to Te-99m: [Tcl 1;D
= bis diethyl phosphino ethane and X = tert-butyl
isocyanide. Five volunteers were studied (age range
37-58 years) with both the phosphine and the standard
in-vivo RBC method. A gated RNV study was performed
with both methods. The counts over the LV were 3
times higher with the phosphine. The IV ejection
fraction (%) were closely correlated (r=0.98) and the
background counts were lower. The blood pool
half-life was 4 hours. The label was bonded to
plasma proteins ang was excreted via the gall
bladder. [TeD,X,] has advantages over the red cell
labelling method® a higher blood pool concentration
is achieved, there is less background activity and a
single injection is required. This technique has
advantages over the RBC labelling method and a simple
'kit' may be prepared for hospital usage.

No. 466

DETECTION OF CORONARY ARTERY DISEASE BY ANALYSIS
OF DIASTOLIC FUNCTION: THE EFFECT OF AGE. T.R. Miller,
A. Fountos, D.R. Biello, 5.3, Grossman, K.B.Schechtman, P.A.
Ludbrook, and A.A.Ehsani. Washington University School of
Medicine, St. Louis, MO.

Analysis of cardiac diastolic function by radionuclide
ventriculography is reportedly useful in detecting coronary
artery disease (CAD) in patients with normal left-ventricular
ejection fractions (LVEF). Since the effect of age has not
pteviously been considered, we determined the left-ventricular
peak filling rate (PFR) in 30 normal subjects (age 48 + 18) and in
25 patients with catheterization-proven CAD and normal LVEF
(250%) with ages between 40 and 65 yr. Regional wall motion
was normal in 11 patients (CADN) and abnormal in 14 (CADA).
In the normal subjects, PFR (in units of end-diastolic
volumes/sec) is strongly correlated with age (r=-0.82, p<0.0001).

To evaluate the effect of this age dependence, the CAD
patients were compared with two separate control groups, one a
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set of 10 young normal volunteers (N1), the other a group of 12
age-matched normals (age 40-65) (N2). Sensitivity (SENS) for
detection of CAD was determined using the 95% confidence
limit for the normal controls. Specificity was 100% in all cases.

N1 N2 CADN CADA
PFR  3.64+0.65 2.12:0.53 2.00+0.59%  2.01%0.66%

SENS(N1) = - 58% 57%

SENS(N2) - - 0 0
AGE 29+4 5946 57+5 53+6

*p<0.001 vs N1, p=N.S. vs N2

Thus, using an inappropriate, but commonly employed, young
group of normal controls, PFR appears to detect CAD in patients
with normal LVEF. In fact, PFR cannot identify this group when
the proper age-matched controls are used because of the strong
age dependence of PFR.

No. 467

THE CORRELATTON OF RIGHT VENTRICULAR AND LEFT
VENTRTCULAR EJECTION FRACTION AND VOLUME MEASUREMENTS.
M.L, Nusynowitz, A.R. Benedetto, M.R. Starling, and
R.A. Walsh, UTMB, Galveston and UTHSC, San Antonio, TX.

Right and left ventricular EF, SV, EDV, and ESV were
determined by first pass radiocardiography in 13
patients with left-sided regurgitant valvular disease
(R+) and 7 patients without regurgitation (R-) but with
suspected coronary artery disease or cardiomyopathy. Tn
the R- group, corresponding RV and LV parameters
correlated highly with each other: r=.86-.89; p=.01 for
EF, SV, EDV, and ESV. The correlation of EF in R+ was
fair (r=.64,p<.05) because total SV correlation was
excellent (r= .93,p<.001) but EDV (and ESV) showed no
significant correlation. In both R+ and R-, EDV and ESV
were increased, and RVEF correlated with mean pulmonary
artery pressure (PAP), r=-.76. The PAP was signifi-
cantly higher in R+ than in R- and the RVEF signifi-
cantly lower, but there was no correlation between PAP
and RVEDV, Similar EF results are found in other
reports aof patients with CAD; furthermore, the
correlation of volume measurements indicates either
direct interdependence of ventricular function or
common causes of abnormalities in both ventricles.
Proposed mechanisms include increased RV afterload as a
result of LV failure, biventricular ischemia, and
mechanical interference of RV by LV enlargement. Since
there is a lack of correlation of EDV and ESV in the R+
group, our results suggest that mechanical factors are
not of major importance. Since there is no correlation
of PAP and RVEDV, afterload itself may not be critical.
Thus, ischemia may be the major factor in the R- group,
and multiple factors may be responsible for the changes
seen in R+,

No. 468

ASSESSEMENT OF VENTRICULAR PERFORMANCE AND ITS
FOLLOW UP AFTER AN ACUTE MYOCARDIAL INFARCTION
BY RADIONUCLIDE ANGIOGRAPHY.

Osman RATIB, Alberto RIGHETT], Vivianne STUCKI, Alex F. MULLER.
Cardiology Center and Internal Medicine Dep., University Hospital, Geneva,
SWITZERLAND.

A radionuclide angiogram (RNA) was performed in 98 patients (pts)
within 24 hours after an acute myocardial infarction (MI). None of the
pts had a previous MI. Early death occured in 10 pts and 8 pts
underwent a bypass surgery or coronary angioplasty during the first
10 days after ML The remaining 80 pts had a RNA at rest (R) and
during submaximal exercise (Ex) just before hospital discharge (12.3
+ 4 days). During a follow up period of 1 year, 13 pts experienced a
major clinical event (cardiac death n=8, recurrent MI n=2 or bypass
surgery n=3). A coronary angiography was performed in 58 pts and
showed a single vessel disease (1vx) in 36 pts and a multiple vessel
disease (Mvx) in 22. The 18 pts who died during the total followup
period had a significantly lower initial ejection fraction (EF) than the
pts who survived (35+16% vs 53+11%, p<0.0001). During Ex
RNA in lvx pts EF increased from 46+6% at R to 51+8% (p<0.01)
but did not change significantly in Mvx pts (52+8% vs 51+11%).
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During Ex16/33 (48%) pts with 1vx and 15/22 (68%) of the pts with
Mvx failed to normally increase their EF (p<0.05). Ischemic ECG
changes were observed at Ex in only 6/22 Mvx pts and in 4/330f the
Ivx pts. 62 pts had RNA 3 months after MI and mean R EF was
comparable to initial R value.

In_conclusion: RNA provides a noninvasive means to assess
ventricular function in acute MI and to depict pts with high mortality
risks. Furthermore a failure to uncrease EF during early submaximal
Ex RNA is 2 more sensitive means than Ex ECG for the detection of
Mvx pts with residual ischemia.

No. 469

SUPERIORITY OF FACTOR ANALYSIS OF RADIONUCLIDE
EQUILIBRIUM GATED STUDIES FOR EVALUATION OF
REGIONAL WALL MOTION ABNORMALITIES (RWMA).

D.G. Pavel, E. Olea, I. Sychra, K. Zolnierczyk, C. Kahn, J.
Shanes, University of Illinois Hospital, Chicago, IL.

Factor analysis (FA) has been suggested as a superior method for
detection of RWMA because of its ability to separate
anatomically and functionally superimposed areas.

Material and method: A detailed evaluation based on 8 segments
(SEG) in LAO was performed by comparing 14 normals to 54
patients (Pt) who underwent biplane contrast angiography (CA)
and also phase analysis. The standard algorithm was optimized
for ventricular RWMA detection. Comparison was based on
number of abnormal SEG detected by CA, FA and phase image
(PhI). In addition, based on CA findings, the results obtained by
FA and Phl were compared to each other in each patient, for
number of SEG and for type of abnormality detected. Four
categories were used: better (B), much better (BB), equal (E),
worse (W).

Results: the 14 normals generated a consistent pattern of
reference. For the 432 SEG (54 Pt), CA detected 261 as being
abnormal versus 222 for FA and 114 for Phl, Thus, FA detects
85% or abnormal SEG versus only 44% for Phl. On a Pt by Pt
basis, FA versus Phl is B or BB in 43/54 (80%) for number of
SEG detected and is B or BB in 40/54 (74%), for type of
abnbrmality detected. The only 2 cases (4%) in which FA was W
than Phl, had LVH and filling rate abnormality; FA indicated
abnormality not seen on either Phl or CA.

Conclusion: FA improves significantly the detection and
characterization of RWMA, by noninvasive means.

No. 470

EVALUATION OF LEFT VENTRICULAR REGURGITATION BY
FACTOR ANALYSIS AND DECONVOLUTION OF FIRST-PASS
RADIONUCLIDE ANGIOGRAPHY. COMPARISON WITH INVASIVE
TECHNIQUES . L. Philippe » I. Mena . J. Darcourt .
W.J. French. Div. of Nuclear Medicine and Cardiology.
Harbor-UCIA Medical Center. Torrancer Ca.

New deconvolution technigues of curves gathered by
factor analysis have permitted Tc-99m DTPA First-Pass
Radionuclide Angiography (FPRNA} to produce a reliable
evaluation of Regurgitant Fraction (RF) in aortic and
mitral insufficiency. RF was computed in 26 patients: 13
Valvular (V). 8 mitral- 3 aortic- 2 mitro-aortic, and 13
Controls (C). FPRNA was performed within 1 hour prior to
the Contrast Ventriculography (CV). In 19 patients, CV
was preceeded by determination of the cardiac output by
green—dye dilution (n=16) or thermodilution (n=3), in
order to calculate the catheterization RF (CATH RF).

FPRNA RF was assessed by a lagged normal
deconvolution of IV and pulmonary curves gathered by
factor analysis. The appearance of a long transit time
component in the left heart transfer function was
observed in V patients, and then quantified. The
presence of requrgitation was determined from CV.

FPRNA RF was different between C and V patients CV
graded 1+ or 2+ (p<.001)r and between V graded 1+ or 2+
and V graded 3+ or 4+ (p<.025).

FPRNA RF (misd) .39 + .19 (n=13 V) .0l + .03 (n=13 Q)
CATH RF (misd) .34 + .24 (n=11 V) ,13 % .12 (n= 8 Q)
The coefficient of intercobserver variability was 9.2%
(r=.92). A 108 RF threshold hetween V and non-V patients

Monday 991



Poster Sessions

yielded 1 false negative and 0 false positive.
FPRNA allows an accurate and reproducible
quantification of aortic and mitral regurgitation.

No. 471

A NEW METHOD FOR DETERMINING PRESSURE~VOLUME LOOPS IN
THE CLINICAL SETTING. C.M. Purut, T.L. Sell,
R.H. Jones. Duke University Medical Center, Durham, NC.

Left ventricular stroke work (LVSW) as calculated
from left ventricular pressure-volume (P-V) loops
accurately defines cardiac function but is difficult to
obtain in most clinical settings. Using the Scinticor,
a portable multicrystal gamma camera, and high fidelity
micromanometer catheters placed in the Jleft ventricle
during coronary artery bypass grafting, we acquired
simultaneous dynamic intraventricular volume and
pressure data during and immediately after surgery.
Radionuclide left ventricular volumes and pressures were
beat-matched to generate P-V loops for calculation of
LVSW. A potentially less accurate, but more simple,
method for calculating stroke work muitiplies
radionuclide stroke volume by the mean arterial
pressure. We compared these two methods fer calculating
stroke work in 12 pairs of measurements. The +wo
methods did not differ significantly by analyﬁgs _af
variance (N = 12, ean_?ifferences = 0.072 erg-10"-m ~,
SD = 0.35 erg-10-m ). We conclude that accurate

measurement of LVSW is possible from radicnuclide
calculated stroke volume and mean radial artery
pressure. However, a more complete assessment of

ventricular performance throughout the cardiac cycle is
obtained only when left ventricular pressure is
recoxded and P~V loops constructed. Clinical
application of this method of assessing cardiac function
both during and after coronary artery bypass surgery
appears promising for assessing the adequacy of
revascularization and for wuse as a dquide in
postoperative patient management.

No. 472

PROGNOSTIC IMPORTANCE OF CHANGE IN WALL MOTION IN
PATIENTS WITH ACUTE MYOCARDIAL INFARCTION., N, Tamaki,
J.B. Newell, T. Yasuda, R.C. Leinbach, H.K, Gold, K.A.
McKusick, H,W. Strauss. Massachusetts General Hospital,
Boston, MA.

To determine the prognostic significance of changes in
regional wall motion in the first 10 days following acute
myocardial infarction, a series of 109 patients who
received standard medical therapy were studied by serial
radionuclide gated blood pool scans. The scans were
recorded in the anterior and LAO views on admission and
at 10 days after infarction. Regional wall motion was
quantitatively assessed as percent shortening (ZS) in 8
segments in two views. Abnormal segments were divided
into akinetic segments (XS€152) and hypokinetic segments
(16-292). When more than one akinetic or hypokinetic
segment was present, values were averaged for 2S.

Cardiac death occurred in 15 patients during a follow-up
period of 2.941.9 yesrs (range 1-6 years). Stepwise Cox
regression analysis of ejection fraction (EF), change in
EF (1-10 days), %S change of akinetic and hypokinetic
segments, and number of akinetic segments were performed.
Univariate analysis revealed that IS change of
hypokinetic segments was the strongest predictor
(X2=10.12; p=0.002), followed by number of akinetic
segments at 10 days (X2=8,85; p=0.003), Multivariate
analysis showed that once XS change of hypokinetic
segments was known, no other variables contribute
independent prognostic information. All 8 patients who
died within one year after infarction showed decresse in
ZS of hypokinetic segments.

These data suggest that serial evaluation of regional
wall motion can offer prognostic information in patients
with acute myocardial infarction.
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RIGHT ATRIAL TIME-ACTIVITY CURVE ANALYSIS FOR THE DETEC-
TION OF TRICUSPID REGURGITATION: A COMPARISON WITH DOP-
PLER ECHOCARDIOGRAPHY. K.A. Williams, P.E. Wolenski,
P.J. Gaddis, J.W. Ryan, A. Neumann, and K.M. Borow.
Unjversity of Chicago, Chicago, IL.

Doppler echocardiography (DE) has recently become the
non-invasive standard for detection of tricuspid regurgi-
tation (TR). Using Tc-99m DTPA and a multicrystal camera
we examined the ability of first pass radionuclide angio-
graphy (RNA) to detect TR in an unselected population of
44 patients (pts) who underwent pulsed DE during routine
echocardiography. During inflow of the bolus we examined
the right atrial (RA) time-activity curve (TAC), using a
region of interest drawn just above the tricuspid valve
plane. In nommal pts, once the tracer has passed the vena
cava, the RA TAC falls during right ventricular (RV) dias-
tole, and remains static during RV systole. With mild to
moderate TR, the regurgitant stream of tracer increases
the RA TAC during RV systole. With more significant TR,
the the RA and RV TAC's oscillate out of phase with one
another, and prolonged RA and RV transit times occur.

When this RNA algorithm was applied to the pts in this
study, significant TR was found in 13 of the 44 pts. DE
and RNA agreed upon the absence of TR in 29 pts. 3 pts
were graded mild to moderate for TR by RNA in whom no sig-
nificant TR was found by DE, however, each of these pts
had normal RA and RV by both RNA and echocardiography.
Only 2 pts had TR by DE that was undetected by RNA.

We conclude that RA TAC analysis during RNA detects TR
with results similar to pulsed DE. Since TR can can pro-
long RA and RV transit times and degrade left ventricular
imaging, we suggest that the RA TAC be examined prior to
RNA ejection fraction determmination.

Monday, 3:30-6:00 Exhibit Hall

CARDIOVASCULAR GENERAL

No. 474

REGIONAL PHASE MAPPING USING GATED NUCLEAR
ANGIOGRAPHY OR TOMOGRAPHY DURING VENTRICULAR
TACHYCARDIA. D. Casset, R. Itti, L. Philippe,
P. Cosnay and J.P. Fauchler, Trousseau
University Hospital, Tours, France.

18 patients (10 M and 8 F) presenting ven-
tricular tachycardia (VT) of various origin: 12
cases of primary myocardiopathy iacluding 8
patients with angiographically confirmed ar-
rhythmogenic right ventricular dysplasia, 2 VT
of ischemic origin and 4 VI of undefined (idio-

pathic) origin, have been studied during a
prolonged episode of VT.

During recording, VT was spontaneous in 2
cases and provoked in the others. Acquisition

time could be long enough to record one projec-
tion (LAO = 5 min) in 9 patients; for 7 pa-
tients two projections could be registered and
for 2 patients gated tomography (32 projections
over 360 degrees = 32 min) could be performed.
In a second time all the patients were explored
in sinus rhythm with the same technique.

Data processing was mainly the mapping of
biventricular contraction using the Fourier
method, and the site of earliest activation was
defined both in VT and sinus rhythm.

A good correlation was found regarding the
site of ectopic foci when compared with inva-
sive procedures and, in 5 patients, with epi-
cardial mapping during surgery. Advantage of
tomography over single LAO projection imaging
was a better approach of VI localization, al-
lowing a distinction between anterior and pos-
terior regions.
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SKELETAL MUSCLE BLOOD FLOW DURING MAXIMUM AND SUBMAXIMUM
EXERCISE IN PATIENTS WITH HEART FAILURE.L.Davis,J.Wexler,
D.Mancini,B.Chadwick,T.Ledemtel. Albert Einstein College
of Medicine and Montefiore Medical Center, Bronx, N.Y.

In normals, skeletal muscle blood flow (SMBF) increases
linearly with worklcad during graded exercise(Ex).Changes
in MBF during Ex were studied in 7 patients (Pts) with
symptomatic heart failure (HF) despite therapy to deter-
mine if SMBF increased during graded Ex in these Pts.The
Pts underwent treadmill Ex at submaximum workloads (Sub-
max Ex} of 50-70% of a predetermined Max 0p uptake (V03)
and maximum workloads {Max Ex)of 97-100% of Max VGy. For
each Pt, SMBF was determined at rest and Ex using 133-
Xenon washout and a Cd/Te detector interfaced to a micro-
computer. Heart rate (HR),V0,,femoral vein lactate (FVL)
and ph (FVph) were determined throughout Ex as follows:

SMBF Voo FVL Fvph HR

cc/min/100gm ml/kg/min mg/100m} beats/min
Submax Rest Ex
Ex 2.27 4.58 9.6 14.5 7.34 115
Max Ex 2.21 4.66 15.7 38.2 7.25 142
NS NS P<. 005 P<.01 P01 P« 005

A significant (P<.01) increase in SMBF occurred between
rest and Ex. No significant increase in SMBF occurred be-
tween Submax and Max Ex. Therefore, in Pts with HF, Max
SMBF was obtained at Submax Ex. Further increases in
workload beyond 60% V0, were achieved by increasing 0,
extraction with lactate accumulation and severe acidosis.
This pattern is different from what is seen in normals
who increase MBF during graded Ex. This may reflect ab-
normalities in either the peripheral or central circula-
tory system.

No. 476

TOMOGRAPHIC LENGTH-BASED FOURIER ANALYSIS(LFA) AND EPI-
CARDIAL PACING IN THE WOLFF-PARKINSON-WHITE SYNDROME.
K.Nakajima, H.Bunko, J.Taki, I.Nanbu, Y.Shiire,
M.Taniguchi, N.Tonami, K.Hisada, T.Misaki, and T.Iwa.
Kanazawa University School of Medicine, Kanazawa, Japan.

The purpose of this study was to validate the tomo-
graphic LFA in patients(pts) with Wolff-Parkinson-White
syndrome (WPW) . Forty-four pts with WPW who underwent both
surgical division of accessory conduction pathway(ACP)
and gated blood-pool emission CT were studied. Thirty-
three pts showed WPW patterms on ECG during radionuclide
studies, In 3 pts, pacing studies were performed post-
operatively using pacing wires placed on the epicardium.
The degree of fusion was changed using atrio-ventricular
sequential pacing or ventricular pacing with atrial
trigger. In one pt, simultaneous pacings were performed
at two sites simulating multiple antegrade ACPs. We have
previously described the algorithm of LFA(J Nucl Med 25:
917,1984). The time-length curves from a center to ven-
tricular edges were generated and Fourier transform was
applied to calculate length-based phase(LP). The segment
of minimal LP was compared with surgically confirmed site
of ACP. The detectability of ACPs was as follows:

ACP (R)ant lat post sep. (L)ant_lat  post (Multiple)

2/2 0/0 4/5 3/3 3/4 10/11 3/4 3/4
total 9/10 16/19 (4/8 ACPs)

Sensitivity of LFA for detecting ACPs was 28/33(85%). The
epicardial pacing site closely correlated with the seg-
ment of minimal LP. Two simultaneous pacing sites were
identified. However, in the WPW with multiple ACPs, there
was a limitation to estimate muitiple ACPs prospectively
only by Fourier analysis. We concluded that tomographic
LFA can be an effective adjunctive method in the WPW.

No. 477
THE UTILITY OF GALLIUM SCINTIGRAPHY IN AMIODARONE PULMON-
ARY TOKICTTY. Y. Zhu, E. Botvinick, J. Golden, M. Stul-
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barg, R. Hattner, M. Dae, M. Scheinman. University of
California San Francisoco.

We sought to determine the utility of gallium scintig-
raphy (Ga) in the assessment of Amiodarone (A) pulmonary
toxicity (PT). Symptams (S}, chest X-rays, pulmonary funo~
tion tests (PFT) and lung biopsies were studied where
available in 57 patients (pts) on A, 25 with clinical PT
{Group I), 20 with S without PT (Group II) and 12 without
S or PT (Group III). All had Ga with S and/or PT or while
on A without S or PT. Fourteen pts with S and/or PT had
Ga and 22 had PFT before starting A. Treatment duration
and total A dose was not different among groups.

All studies in Group III were nomal. S ocould not dif-
ferentiate between Group I, 3 without S, and Group IX. X-
ray was normal in only one Group I pt, but neither X-ray
pattern or serial change could separate Group I from
Group II pts. Biopsies in 13 Group I and 4 Group II pts
were abnormal but non-specific, Serial reduction in
diffusion capacity was greater among Group I than Group
II pts (p<0.05). Ga, graded 1-4+, were more abnormal in
Group I than in Group II pts (p<0.001). Although Ga was
normal in 2 Group I pts with APT pts, serial Ga revealed
impressive increases in grade only in Group I (p<0.0l).
Ga at the time of APT looked benign in 3 pts, but was ab~
normal compared to Ga before A or campared with current
X-ray.

Although S, X-ray, PFT and biopsy were sensitive for
APT, diffusion capacity measured serially and Ga at the
time of APT provided specificity. Most specific for APT
was serial worsening of Ga, which was best appreciated
when compared with a Ga performed before A or with a
concurrent X-ray.
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DEMONSTRATION OF Te-99m PYROPHOSPHATE UPTAKE
IN REVERSIBLY INJURED NEONATAL MYOCYTES. A.J.
Fischman, J.A. Scott, C. Rabito, H.W. Strauss, E. Haber,
B.A. Khaw. Massachusetts General Hospital, Boston, MA.

The effect of ischemic injury to myocardium on Te-99m
pyrophosphate (PYP) uptake by neonatal rat myocytes was
investigated in primary cultures at 37 ° C. One to 2 day old
neonatal rat hearts were dispersed by trypsinization. After
48 hr in culture, the cells were beating at a rate of about
150/min. Three days later, culture plates were exposed to
an atmosphere of 95% N2/5% CO2 for 4 hr in an anaerobic
chamber to produce ischemic injury. Myocytes stopped
beating in these cultures. The cultures were divided into 2
parallel groups; Group I was recultured under normoxia (95%
02/5% GO2). After 24 hr, the cells were beating normally.
Then 10° cpm PYP were added and incubated for 3 hr.
Group II had PYP (10° cpm) added immediately followed by
exposure to the tracer under normoxia for 3 hr. Controls
(Group 1II1) were grown under normoxia and treated
identically for PYP and reculture conditions. The myocytes
were dissociated by mild trypsinization, washed with ecold

media, centrifuged and then counted in a g a counter.
The counts were then normalized to 5x10” cells. PYP
uptake in the three groups is as follows:
Group PYP (CPM + SEM) Function P N
1 827 + 37 Normal beating > 0.5% 6
I 2424 + 128 No beating <0.01* &6
III 862 + 31 Normal beating [

* = P values relative to control Group III.

Uptake of PYP in anoxic cultures also paralleled the
uptake of propidium iodide, an indicator of increased
cellular permeability. The results suggest that PYP is
sequestered during reversible injury but not by neonatal rat
myoecytes which had recovered.
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MYOCARDIAL IMAGING WITH Tc-99m TERTIARY BUTYL ISONITRILE
(T-BIN), MN Khalil, KM Patel, JV Thornback, MY Early,

G Hartley, DN Taylor, JM Berry, PJB Hubner. Cardiology
Department, Groby Road Hospital, Leicester, U.K.

We report our clinical experience with a new myo-
cardial imaging agent; Tc-99m T-BIN in 15 patients with
myocardial infarction (M.I.) and 45 with angina due to
angiographically proven coronary artery disease.

Imaging was performed in 3 projections after the
administration of 200-400 MBq of Tc-99m T-BIN using a
gamma camera with a converging collimator. In patients
with M.I. defects in myocardial uptake were clearly shown
at rest. The patients with angina showed reversible
perfusion defects following intravenous injection at
maximal treadmill exercise. Optimal images were
obtained at 30 minutes for post exercise scans and at 4
hours for the delayed views. Hepatic to myocardial
uptake ratios were approximately 4:1 at rest and 2:1
after exercise., Separation between the liver and the
heart was best demonstrated on the 45 LAO projection
with 207 cranial tilt. 5 patients with M.I. and 15 with
angina also had T1-201 scans. T-BIN images were
superior to those obtained with T1-201 and perfusion
defects were better seen on the T-BIN scans.

24 patients in the same study had ECG gated T-BIN
cardiac scintigraphy. Regional wall motion could be
seen and assessed using a cine display and defects in
myocardial uptake were best seen in diastcle.

In conclusion, besides its use as a myocardial
perfusion imaging agent, Tc-99m T-BIN scan allowed
assessment of L.V. contraction when gated studies were
performed. The results with T-BIN have been favourable
and in our experience, superior to thallium-201.

No. 480

CORRELATION OF Tc-99m-STANNOUS PYROPHOSPHATE MYOCARDIAL SCIN-
TIGRAMS WITH SERUM MB~CREATININE KINASE (CPK-MB) AND CLINICAL
COURSE IN EVALUATION OF PERIOPERATIVE MYOCARDIAL INFARCTION
(M.I.). A.R. Khan, J. M. Gona, R. Tymm, J. Aldridge, S.
Gutman, J. J. Steinbach. VA Medical Center, Buffalo, NY.

We corroborated scintigraphic findings with CPR-MB levels
and clinical course in 152 patients who underwent coronary
artery bypass surgery (CABG) between 1981-1985. No patients
with concomitant valvular surgery or L.V. aneurysmectomy were
included. The imaging was performed 1~4 days prior and 3-8
days after the surgery. The scintigrams were read by two
observers and graded 0-4+, diffuse or focal, without knowing
clinical details about the patients. A 2+ focal, 3+ or &+
myocardial scintigram was considered positive for M.I.

Blood for analysis of cardiac enzymes was obtained the
day prior to surgery and serially at 8, 12, 24, 48, and 72
hours after surgery.

130 patients had peak CPK-MB below 50 IU L, 128 of them
had negative scintigrams, Of the two patients who had posi-
tive scintigrams with CPK-MB below 50 IU L, one had M.I.
clinically, and the other had uneventful recovery. 22
patients had peak CPK-MB above 50 IU L. 12 of them had
positive and 10 had negative scintigrams. The post-operative
course was uneventful in all the ten patients who had nega-
tive scintigrams.

We conclude that in our institution, patients with peak
CPK-MB level below 50 IU L are unlikely to have perioperative
M.I. The CPK-MB can be falsely elevated as was in our ten
patients with negative scintigrams and uneventful clinical
course. Scintigrams thus add specificity to the patients
with elevated CPK-MB levels and are useful in diagnosing
perioperative M.I.

No. 481

IN-111-ANTIMYOSIN MONOCLONAL ANTIBODY IN THE DETECTION OF
DOXORUBICIN INDUCED CARDIOTOXICITY. M.C. Lee, N.D.
LaFrance, K. Takeda, S. Tanada, U. Scheffel, H.T. Ravert
and H.N. Wagner, Jr. The Johns Hopkins Medical Institu-
tions, Baltimore, MD.
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Doxorubicin hydrochloride causes severe cardiotoxicity
often discovered by ventricular function studies only
after irreversible cardiac damage has occurred. In-111
antimyosin antibody {AMAb) and Tc-99m-pyrophosphate (PYP)
have been used to detect myocardial necrosis in patients
with myocardial infarction. In the present study our
goal was to determine whether myocardial necrosis that
accompanied doxorubicin toxicity could be detected by
In-111-AMAb.

Organ distribution of In-111 AMAb was measured in
mature rabbits (12: control, 9: doxorubicin) that
received weekly 2.5 mg/kg of doxorubicin intravenously
for 4-8 weeks. At this dose, 70% of the animals could be
expected to become cardiotoxic. All animals were injected
with 40-50 uCi of In-111-AMAb 24 hr before sacrifice and
the radioactivity in the heart and other organs was
expressed as % injected dose/gm (%ID/gm). For In-111-AM-
Ab the control myocardial uptake (mean + 1SD) was 0.033 +
0.021 and 0.022 + 0.012 for the left and right ventri-
cles, respectively, while in the doxorubicin treated
group their values increased to 0.063 + 0.035 and
0.082 + 0.036 with a range of 0.027 to 0.126 %ID/gm
(p<0.025). Similar results were obtained in septum and
atrium.

We conclude: 1) In-111-AMAb myoccardial uptake accumu-
lates to a high degree in doxorubicin cardiotoxicity, and
2) the amount of uptake may reflect the degree of
myocardial damage.

No. 482

GALLIUM-67 IMAGING IN HEART TRANSPLANTS (HT)
J.C.Menequetti, J.Soares Jr., G.Bellotti, E.Boc-
chi, M.L.Higuchi, N.Stolf, F.Hironaka, C.Buchpi
guel, F.Pileggi, A.Jatene, E.E.Camargo.- Insti-
tuto do Coragao, Sao Paulo, Brazil.

Acute rejection (AR) is the most important
complication in HT. Endomyocardial biopsy (EB)
is considered the most reliable study for AR mo
nitoring. The purpose of our investigation was
to correlate a non-invasive procedure, Ga-67
imaging, with EB data in HT patients (pts). Se-
ven male pts (41-54 years) were sequentially
submitted to 41 Ga-67 studies between one week
and 8 months after surgery.Images and EB were
obtained 48 hr after Ga-67 injection. Pathologi
cal findings were graded as 0O=absent; l=non-spe
cific reaction; 2=AR in remission: 3=mild AR;
4=moderate AR; 5=severe AR. Cardiac Ga-67 upta
ke was graded as absent, mild,moderate and seve
re AR, the latter not found in our pts.

Ga-67 Biopsy

Imaging [ 1 2 3 4
Absent (n=13) 8 3 1 3 0
Mild (n=19) 0 6 5 7 1
Moderate (n=7) 0 1 0 1 5

Imaging sensitivity was 83% (19/23), with 27%
false~-negatives which included one AR in remig
sion previously treated and 3 mild AR (pts not
treated with uneventfyl course). Out of 7 stu
dies with moderate Ga-67 uptake, 5 EB showed
moderate AR and the pts were submitted to thera
py. It is conceivable that Ga-67 imaging may
play an important role as a screening procedure
for EB in heart transplanted pts.

No. 483

REGIONAL DISTRIBUTION OF Tc~99m HEXAKIS-ALIPHATIC
ISONITRILES IN ISCHEMIC HEARTS WITH AND WITHOUT
REPERFUSION. S.A. Mousa, S.J. Stevens, and S5.J. Williams.
E.I. DuPont de Nemours, Biomedical Products,

N. Billerica, MA

Many derivatives of Tc-99m-hexakis-aliphatic isoni-
triles show potential as agents for myocardial perfusion
scintigraphy. Three derivatives, [isonitrile = t-butyl
(NEN-14); 2-isonitrilo-2-methyl iscbutyrate (NEN-26); 2-
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me thoxy-2-methylpropyl-l-isonitrile (NEN-30)}] have been
studied to determine their distribution relative to re~
gional myocardial blood flow (RMBF) and their potential
for redistribution in coronary artery ligation and
ligation-release models. The initial distribution of all
3 isonitriles and T1-201 is proportional to RMBF in nor-
mal swine or rabbit hearts and in hyperemic hearts fol-
lowing dipyridamole infusion (4-5x normal blood flawg. In
ligation-release studies, T1-201 and NEN-14 both redis-
tribute 40-45% during ! hr of reperfusion following a li-
gation which is released 5 min. after intravenous injec-
tion (protocol A). If the ligation is maintained for 15
min post-injection, or if NEN-14 is injected in the lefr
ventricle, only 20%Z redistribution of NEN-14 is observed.
Therefore, redistribution of NEN-14 is a result of its
high residual lung pool (30-40% ID) and minimal myocar-
dial clearance. In contrast, NEN-26 and NEN-30 exhibit
much lower initial lung extraction (6.8 and 2.3% ID, re-
spectively). Under protocol A, NEN-26 redistributes only
18%, while no measurable redistribution of NEN-30 is de-
tected. Some ischemic to normal zone activity normaliza-
tion with NEN-26 likely is due to moderate normal-zone
clearance (Ty79 = 1.5-2 hr) compared to NEN-30 which does
not clear substantially from normal heart tissue (Tj o =
4-5 hr). These results show the regional distribution of
NEN-30 in the heart to be the most stable of any Tc-99m-
isonitrile yet evaluated and suggest it to be a promising
agent for diagnosis of ischemic heart disease in humans.

No. 484

MYOCARDIAL UPTAKE AND RETENTION OF Tc-99m-HEXAKIS-
ALTIPHATIC ISONITRILES: EVIDENCE FOR SPECIFICITY.

S.A. Mousa and 5.J. Williams. E.I. DuPont de Nemours,
Biomedical Products, N. Billerica, MA

The Tc-99m-hexakis-aliphatic isonitriles are a promis-
ing class of agents for myocardial perfusion scintigraphy
(Holman, et al. 1984). A definition of the mechanism of
extraction and retention of Tc-9%9m-isonitriles by the
heart will be valuable in understanding the diagnostic
information these agents can provide. Studies in guinea
pig heart slices demonstrate the uptake of Tc-99m-hexakis—
t-butylisonitrile (NEN-14) to be sensitive to pH and tem-—
perature, insenmsitive to ouabain, and inhibited by Tc-99
labeled complex. The uptake of T1-201 in this preparation
is inhibited 50%Z by ouabain but unaffected by the Tc-99
labeled complex. In isolated buffer-perfused guinea pig
hearts, the first-pass extraction of NEN-14 is 95%. The
uptake of NEN-14 approaches saturation after 50 min of
continuous infusion of a solution containing 5 mCi/L. A
less lipophilic isonitrile derivative, 2-methoxy=~2-
methylpropyl-l-isonitrile (NEN-30), is 40% extracted on
first-pass but shows rates of uptake and saturation simi-
lar to NEN-14 during continuous infusion. When hypoxia is
induced by pre-equilibration of the perfusate with Ny:C0;
(95:5), the rates of uptake and the levels of saturation
are greatly reduced. Moreover, the subcellular distribu-
tion of the extracted activity is different in normal and
hypoxic heart preparations. The membrane to cytosol ratios
of NEN-1l4 and 30 are 5.0 and 0.04 respectively in normal
hearts, but for NEN-30 this increases to 0.4 in hypoxic
hearts. Gel filtration HPLC of the cytosolic extracts
show both NEN-14 and 30 to be bound to a fraction which
co-elutes with a protein standard of 5-8 x 10° MW. Bind-
ing of NEN-14 is inhibited by the Tc-99 labeled complex.
These studies demonstrate the uptake and retention of Te-
99m isonitriles in the heart to be specific, different
than T1-201, and potentially related to physiological
parameters in addition to blood flow.

No. 485

PLANAR AND TOMOGRAPHIC EVALUATION OF Tc~99m TERTIARY
BUTYL ISONITRILE (Tc-99m TBI) AS A MYOCARDIAL IMAGING
AGENT. P. Rigo, F. Gilis, R. Cantineau, University of
Liege, Institute of Medicine, Liege, Belgium.

Development of technetium labeled myocardial (M) blood
flow agents should enhance the clinical role of M imag-
ing. This procedure will indeed benefit from the higher
photon flux, improved energy range and availability of
technetium.

Tc-99m TBI is such a compound. Preliminary experience
in animals and patients {pts) with M infarction has
demonstrated good M-uptake in relation to bleod flow and
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definition of regional M infarction. In this study, we
have evaluated its ability to document stress-induced
regional M perfusion deficits in pts with CAD. Ten pts
with stress-induced thallium (T1) defects and CAD defined
by angiography were studied (mean age : 53, range 51-72)
at rest and stress. Exercise load and duration were com-
parable in all pts (mean 8.1 min and 106 watts on T1 and
8.3 min and 112 watts on TBI). Heart rate on TBI was
slightly Tower as 2 pts were treated by beta-blockin
agents in the interval (T1 130/min, TBI 126/min N.S.).
T1 defined ischemic or necrotic defects in 14 arterial
territories (3 MI, 11 ischemia). TBI demonstrated 11 of
these, although in 2 cases the defect disappeared before
one hour. Missed segments occurred twice in pts with
multivessel defects and once because of hepatic super-
imposition. Tomography in 3 pts provided better M to
background ratio in the thorax allowing early scanning
(<30min). Liver uptake remained a problem however.

We conclude that Tc-99m TBI is a promising new agent
allowing definition of transient M ischemia. Early scan-
ning with tomography and an analog with less hepatic
uptake should be developed.

No. 486

VALUE OF INTERPOLATING SCAN AND OBLIQUE-ANGLE TOMOGRAMS
FOR EVALUATION OF CORONARY ARTERY DISEASES IN MYOCARDIAL
POSITRON TOMOGRAPHY USING N~13 AMMONIA. M.Senda,
Y.Yonekura, N.Tamaki, H.Saji, H.Koide and K.Torizuka.
Kyoto University School of Medicine, Kyoto, Japan.

We recently pointed out the presence of low
sensitivity areas or gaps between adjacent slices of the
multislice positron emission tomography (PET) and
introduced the "interpolating scan", which was performed
as the object was moved half the slice interval, to fill
them out and reconstruct oblique-angle tomograms (IEEE
Trans Med Imag MI-4:44-51, 1985). The goal of the
present study is to evaluate clinical usefulness of the
interpolating scan and the oblique-angle tomograms for
detection of diseased coronary vessels. Stress
myocardial perfusion studies using N-13 labeled ammonia
were performed in 20 patients with coronary disease. The
detectability of the diseased vessel observed as
segmental perfusion defects for the right coronary
artery (RCA) and the left anterior descending artery
(LAD) was 57 and 89%Z, respectively, in single-position
scans. The false negative defects were often located in
the inferior and aplco-inferior walls, which were almost
tangential to the image plane and were considered to
have fallen into the gaps. When the interpolating
scan was utilized and the two sets of images were
interlaced with eash other, the detectability was 712
for RCA and 94% for LAD lesions. The interpolating scan
also allowed to reconstruct long-axis and short-axis
tomograms in high quality, which further improved the
detectability (1002 for RCA or LAD and 75% for LCX
lesion) and helped understand the anatomical
relationships to the coronary territories.

No. 487

KINETICS AND BIODISTRIBUTION OF LOW DENSITY LIPOPROTEIN:
99mrc-LDL vs 13l1-TYRAMINE CELLOBIOSE-LDL.

S. Vallabhajosula, M. Paidi, H. Lipszyc, J.J. Badimon,
Anh-le, S.J. Goldsmith, V. Fuster and H.N. Ginsberg.
Mount Sinai Medical Center, New York, NY.

We have previously demonstrated that 99MTe-LDL (Tc-LDL)
was removed from plasma with kinetics that were identical
to radioiodinated native-LDL. To further validate the
utility of Tc-LDL, we have compared the kinetics and bio-
distribution of Tc-LDL with 13li-Tyramine Cellobiose-LDL
(I-TYC-LDL), an intracellularly trapped ligand in normal
rabbits (NR) and rabbits fed on a high cholesterol diet
(HCR) . ‘Tc-LDL and I-TYC-LDL were administered simulta-
neously into NR and HCR. The fractional catabolic rate
calculated from the plasma time-activity curves of Tc-LDL
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(2.97£1.78 d"l) is higher than that of I-TYC-LDL {1.0%
0.15 a1y suggesting that the plasma turnover of LDL is
faster with Tc~99m than with 13l1-TYC. The rabbits were
sacrificed at 24 hours and the % injected dose/gram of
tissue was determined.

NR (n=4) ATR (n=3)
Organ Tc-LDL I-TYC-LDL Tc-LDL I-TYC-LDL
Adrenal 2,02+1,03 1.23%0.56 0.12+0.05 0.09%0.05
Spleen 0.74+0.50 0.62+0.20 0.25+0.14 0.27%0.16
Liver 0.460.08 0.22+0.03 0.24+0.05 0.17%0.08

The uptake of both tracers was similar with adrenals,
spleen and liver accumulating the greatest activity per
gram of tissue. The specific uptake of Tc-LDL and I-TYC-
LDL in adrenals and liver of HCR is significantly reduced
compared to NR. This may be due to the down regulation
of LDL deceptors in HCR. These results show that Tc-LDL
could be used as a "trapped ligand"” to image and quanti-
tate LDL distribution in vivo.

No. 488

RADIOANTIBODY DETECTION OF CARDIAC ALLOGRAFT REJECTION.
R.L. Wahl, M. Liebert, R. Pierson, D. DaFoe. University
of Michigan Medical Center, Ann Arbor, MI.

Rejection represents a major cause of transplanted or—
gan loss. The accurate early diagnosis of rejection is
essential to initiating appropriate therapy. We have
shown that radiolabeled monoclonal antibodies (MoAbs) re-
active with T-cell subsets are capable of localizing pref-
erentially to rejecting non-vascularized allografts in the
mouse (Transplantation 40:451, 1985). The ability of anti
T-cell MoAbs to localize to rejecting vascularized grafts
has not, however, been evaluated.

Hearts from Lewis (RT1) rats when transplanted to Brown
Norway (BN)(RTn) will be rejected in approximately 1 week.
Five male BN rats received Lewis hearts grafted to the ab-
dominal aorta. Four days after transplantation these rats
were injected intravenously with I-131 W3/13W (anti-rat
pan T-cell MoAb) or I-131 O0X-8 MoAb (anti cytotoxic-sup—
pressor). Animals were imaged at two and four days post~
injection, and sacrificed after imaging.

Both the W3/13 and 0X-8 antibodies accumulated prefer—
entially in the rejecting hearts with a 2.92 and 2.44 fold
radicantibody excess respectively, over the control native
hearts (P ¢ .05). Images of the animals showed activity
in the region of the rejecting transplant, however it was
not obviously more intense than the activity seen in the
region of the native heart. The blood pool activity at
gacrifice was twice the rejecting heart's activity, and
this likely degraded image quality.

While refinements in technique will be necessary, pos—
sibly including blood pool subtraction, to produce diag-
nostic images, these preliminary experiments demonstrate
the potential of MoAbs to T-cells as specific scinti-
graphic probes for the diagnosis of transplant rejection.
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SERIAL 201-T1 SPECT : INTEREST IN THE ASSESSMENT OF
THERAPY IN ACUTE MYOCARDIAL INFARCTION (MI). A. Bertrand,
M. Amor, G. Karcher, F. Zannad, N. Danchin, F. Aug,

P. Maurin, J.M. Gilgenkrantz. CHU Nancy~Brabois France

Increasing developments in therapy (beta-blockers,
calcium-antagonists, thrombolysis...), aimed at the reduc-
tion in infarct size (IS), necessitate more adaptable
methods than the conventional ones (ECG, cardiac enzy-
mes...). Analysis of T1-SPECT allows a good assessment
of Thalljum defect size (TDS) to be made, as well as
of its evolution over time and thus the evolution of
pathological zones.
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34 patients, admitted within 6 hrs of the first MI
symptoms, were randomized, double-blind to placebo {(PCB),
or calcium-antagonist drug :Diltiazem (DTZ) for 21 days.
I.8. was assessed by plasma CK and MB-CK curves {Peak
level, time to-peak, area under curves, cumulative relea-
se) and by serial rest-T1-SPECT, performed at admission,
48 hrs and 21 days later and aualyzed semi-quantitatively
by two independent observers grading 13 myocardial sectors
from 0 (normal) to 2 (no fixation) and calculating a
Thallium defect size varying from 0 to 26. Groups were
comparable in terms of age, sex, infarct locatien, rate
of acute complications, and inclusion time (4.4 + 1 VS
4.6 + 0.9 hrs). Results showed no differences in CK and
MB-CK data, although a decrease in TDS was observed,
which was significantly greater in the DTZ group than
in the PCB group (- 2.2 + 1.93 VS - 0.7 + 3. p<0.02).

This study shows that the serial quantitation of
perfusion defect by 201-T1 SPECT reveals a significant
reduction in infarct size, undetectable by conventional
methods in such small groups of patients. Serial 201-Tl
SPECT is a valuable tool for studying changes in myocar-
dial infarct size and thus for assessing therapy.

No. 490

THALLIUM “REDISTRIBUTION®" - AN EXPLANATION. T.F. Budinger
and G.M. Pohost*, Donner Lab, University of California,
Berkeley,CA and *University of Alabama Medical Center,
Birmingham, AL

The change in the pattern of thallium-201 myocardial
distribution observed after exercise and that observed an
hour or more later without reinjection has led to a
number of explanations (Seminars Nucl Med X,70, 1980).
Based on observatons of transient hyperemia involving
separate injections in dogs using Rb-82 and positron
tomography at Donner Laboratory before and after coronary
occlusions, and recent observations of prolonged
hyperemia 1in ischemic zones 1in patient studies post-
exercise {(at rest), we hypothesize that the simple
explanation is that the heart physiology changes such
that the ischemic zone maintains its metabolic signals
for maximum perfusion after exercise whereas the normal
myocardial tissue returns to a low flow state at rest.

To test whether circulating T1-201 amounts would be
sufficient for an effective "endogenous reinjection" to
reflect this new flow status in the ischemic heart when
at rest, we evaluated the T1-201 blood activity in 38
patients. Multiple exponential fits were made to blood
sample data. Using the fit equation as the model we
calculated the available activity for uniform time

intervals, Below are shown some of the ratios of
available activity.

Minutes Relative Available Activity

0- 5 1.0

5~ 20 2.1

20 - 120 5.0

These analyses give plausibility to our hypothesis.

No. 491

QUANTITATION OF THE DISTRIBUTION PATTERN DF
T1-201 SPECT IN NORMAL MALES AT STRESS AND
REDISTRIBUTION,. R.D. Burow and C.R. Corn.
Universitg of Oklahoma Health Sciences Center,
Oklahoma City, Ok.

A technique is presented which characterizes
the variation in regignal T1-20! distribution
of the entire myocardium. SPECT imaging using
2.0 millicuries of T1-201 was performed with-
in five minutes of maximal exercise on fourteen
male volunteers with a low a priori probability
of coronary artery disease. Sixty four 64x64
word mode images were acquired for 30 seconds
at 2.8 intervals from the RAD 40+ to the
LAO S0= projection using a single head camera
equipped with a low energy all purpose parallel
hole collimator. Short axis slices (O.b4&mm
thick) of the myocardium were constructed from
apex to base using a standard filtered back-
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projection algorithm. Circumferential profiles
of the slices were used in the construction
of a2 2 dimensional map of the 3 dimensional
myocardium. Identical acquisition and proces-—
sing procedures were employed for stress

(S) and 4 hour redistrigut1on (R} studies.

The mean normalized S activity varied from

a maximum of F0% in the mid-lateral wall to

a minimum of S50% in the basal septum and
apical regions. The mean R varied from a
maximum of %1% to a minimum 49% in the same
respective areas. The largest variance in
the S5 images (11%) was in the inferocapical
region, In the R images the largest variance
(14%) occurred in the high septum with a

high (9%) variance in the inferoapical region.
Maximal per cent change from redistribution
to stress (15%) occurred in the basal area,
with minimum values in the apex. We conclude:
1}Yin normals, there is no difference between
S and R patterns of T1-201 distribution al-
though there is si%nificant regional variation
in T1-20! distribution and 2)gquantitative
techniques are required for proper interpre-—
tation of SPECYT studies.

No. 492

REDISTRIBUTION ABNORMALITIES IN EXERCISE THALLIDM
IMAGES: UNRESOLVED ISCHEMIA VS INFARCTION? KG Cloninger,
EG DePuey, EV Garcia, GS Roubin, WL Robbins, HJ Berger,
A Nody, EE DePasquale. Bmory Univ, Atlanta, GA

To determine if incomplete redistribution (RD) at 4
hrs in exercise tamographic thallium-201 {TL) studies is
always due to scar, 154 patients (pts) were evaluated
before and after a total of 162 successful percutaneous
transluminal coronary angioplasty (PTCA) procedures. TL
studies were analyzed using polar bullseye maps. For
both immediate and delayed (DL) images, abnormalities
were quantified as a TL score by calculating a standard
deviation (SD) weighted sum of pixels > 2.5 SD below
gender-matched normal limits. 146 of 162 studies were
abnormal pre-PTCA. Of these 146, incamplete RD occurred
in 113 (77%): 16 (12%) in pts with prior myocardial
infarction (MI) and 97 (88%) in pts without MI. Post-
PTCA improvement in DI image score occurred in 8/16
{50%) with MI and 72/97 (89%) without MI (p <.05). Post-
PICA, DL images were normal in 1/16 (6%) with MI ard
32/97 (33%) without MI (p <.05). Pre-PTCA, DL image
scores were positively correlated with scores in the
immediate post-exercise images in pts with MI (r=.78)
and those without MI (r=.65}.

To determine if additional DL images could help
differentiate scar fram ischemia, an 8-24 hr DL image
was obtained in each of 40 other pts with incamplete RD
at 4 hrs. Of 28 pts with prior MI, 15 had no RD, and 13
had further RD at 8-24 hrs. In 12 pts without MI, 1 had
no RD, 7 had further RD, and 4 had coaaplete RD.

Thus, 4 hr DL image defects frequently do not signify
MI. Their severity is proportional to immediate post-
stress abnormalities. Additional imaging at 8-24 hrs is
recommended in pts with incamplete RD and no prior MI.

No. 493

A COMPARISON OF FATTY ACID AND TL-201 UPTAKE
IN A CANINE MODEL OF MYOCARDIAL ISCHEMIA AND
REPERFUSION, M.D. Devous, Sr., J.K. Payne. Nuclear

Medicine Center. The University of Texas Health
Science Center at Dallas, TX.

Relationships among the distributions of TI-201,
1-125-15{4~iodo-pheny|)=9-methy! pentadecanoic acid*

(1-125-9-MPDA) and regional myocardial blood flow
(RMBF, tracer microspheres) were compared in
anesthetized open chest dogs following 90 min of left
anterior descending coronary artery occlusion and 3.5 hr
of reperfusion (REP; N=8)., RMBF was assessed during
controf, ischemic, and early and late REP. TI[-201 and
1-125-9-MPDA were injected 15 min prior to sacrifice.
In 3 animals RMBF was restored to both epi~ and endo-
cardium throughout REP, in 3 animals REP was
maintained onty in epi, and in 2 animals REP was not
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maintained. Correlations among uptake in ischemic and
non-ischemic zones, area of decreased uptake, and RMBF
were compared, The area of decreased fatty acid uptake
(FAU) was significantly smaller than that for TI-201
(TLU) (area ratio |/Tl:epi 0.65; endo 0.89). When
expressed as percent of uptake in non-ischemic zones,
then FAU was 40%7% in epi and 19243 in endo, while TLU
was 33#5% in epi, and 31#8% in endo. Endo had more
severe flow reductions than epi both early and late, and
therefore suffered the most severe ischemic insult.
Thus, FAU correlated with the severity of ischemia while
TLU did not. FAU was correlated with RMBF at the end
of REP (r=.83, slope=.89) while the correlation for TLU
was not as strong (r=.63, slope=.38). FAU is a more
sensitive indicator of ischemic injury in the setting of
myocardial REP and FAU but not TLU correlates with
residual RMBF. *Mallinckrodt Nuclear, Inc.

No. 494

THE VARIABILITY OF THALLIUM HALF LIFE AT BREST AS
COMPARED TO EXERCISE. M.R. Freeman, N, Kanwar, P.W.
Armstrong. St. Michael's Hospital, University of
Toronto., Toronto, Ontarioc, CANADA,

The half life {t1/2) of thallium(Tl) after resting
(RE) injection has not been fully characterized in man
and not compared to similar data after exercise(EX),
Accordingly, we injected IV Tl at RE in 30(43+11 yra)
normal male subjects and during EX in 28(4549 yra)
normal male subjects. Tl imaging in the anterior, 45°
LAO, and TOSLAO views for 10 minutes each was begun 20
min and 4 hrs post injection, and in addition, at 28 hrs
post RE injection, After interpclative background sub-
traction with an irregular ROI., we generated circumfer-
ential profiles from the mean of 3 maximum pixels along
60 radii at 6° intervals from the center of the LV.
The t1/2 data for 0 to 4 hrs are shown in the table:

ANTERIOR 459LA0 TOOLAO ALL VIEWS
REST 11.421.0 10,641.0 8.8+0.7 10.3¢1.0
EXERCISE 3.640.1% 3.940.3%  4,240.3% 3.940,3¢
®p<.001 vs REST, each view t1/2 value different from all

other views (ANOVA,p<.01).

The t1/2 at RE of all views from § to 24 hras was
19.7¢1.1 hrs, different than O to 4 hrs (p<.01). Total
myocardial counts of 1.6+.5x105 at RE in the 450LAO
view were greater than 1.34+.3x105 at EX{p<.05).

We conclude that the t1/2 of Tl is dependent upon
status at injection and is multiexponential at RE. The
variability of t1/2 between views suggests that 20 min.
after injection, maximum Tl uptake had not occurred at
RE, but washout of Tl had already commenced after EX.
The differences in t1/2 after rest and exercise
injections must be considered in quantification and is
not explained by less myocardial thallium at rest.

No. 495

QUANTITATIVE STRESS-REDISTRIBUTION T1-~201 SINGLE-PHOTON
EMISSTON TOMOGRAPHY (SPECT): DEVELOPMENT OF A SCHEME FOR
LOCALIZATION OF CORONARY ARTERY DISEASE. F Prigent, J
Maddahi, DS Berman. Cedars-Sinafi Med Ctr, Los Angeles, CA

To define the vascular territories (VI) on SPECT im-
ages, we studied 19 patients (pts) with angiographic sin-
gle-vessel (SV) coronary artery disease (CAD) and posi-
tive exercise T1-201 SPECT, of whom 7 had left anterior
descending (LAD), 6 had left circumflex (LCX), and 6 had
dominant right (R) CAD. Maximal-count stress circumferen-
tial profiles (CP) were generated from the LV short-axis
tomogramg and the apical part of the vertical long-axis
tomograms. Perfusion defects, defined by the X CPs fal-
ling below normal limits, were plotted onto a polar coor-
dinate map, which was divided {into the apex and 48 equal
sectors. The probability (pr) of a sector to represent a
particular VT was defined by the relative frequency by
which it was involved in pts with CAD of the correspond-
ing vessel. The 3 VI were defined by the sectors in which
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vessel was >.80. Defects in

the pr for the corresponding
thege regions were asgigned to the given VI, whereas de-
fects in the remaining reglons of the myocardium (pr¢
.80) were considered nonspecific for VI but positive for
CAD and were assigned to the VI from which they origina-
ted. Of the 19 pts, 16 (84%) were classified as SVD (all
in the correct VI), while the remaining 3 were classified
as double-vessel CAD due to extension of defect into an-
other VI'. The true negative rate for absence of CAD in
the ? coronary arteries was 92X for the LAD, LCX, and
RCA. Conclusion: a scheme for localization of CAD perfu-
gion defects to specific coronary arteries on SPECT im-
ages has been developed that 1) accounts for inter-indi-
vidual anatomic variation and 2) offers promise for clin-
ical characterization of patients with CAD.

No. 496

IN PATIENTS WITH HIGH-RISK CORONARY ARTERY DISEASE AND
T1-201 ISCHEMIA, 1S EXERTIONAL ANGINA MEANINGFUL? S
Reisman, J Maddahi, D Berman. VA Medical Center, Long
Beach, and Cedars-Sinai Medical Center, Los Angeles, CA

In light of recent reports suggesting a high frequency
of asymptomatic ("silent™) ischemia in patients with cor-
onary artery diseage (CAD), increasing attention is being
focused on the clinical importance of chest pain symptom~
atology in patients with “high-risk” CAD, defined as
left-main and/or triple-vessel CAD. Since the results of
testing influence clinical decisions in this group, we
analyzed the relationship between the presence or absence
of exertional angina duripg treadmill testing and the ex~
tent and severity of exercise-induced ischemia, by evalu~
ating 55 consecutive patients (pts) with T1-201 exercise-
induced ischemia (21 reversible segment) and left-main
and/or triple-vessel stenosis ()50%). Three-—view Ti-201
scintigrams were divided into 15 segments. Severity of
exercise-induced ischemia was repregented by a T1-201 is-
cheaic severity score (IS55) and extent of ischemia by #
reversible T1-201 segments. Exertional angina during
treadmill testing was present in 34 pts (62%) (GpI) and
absent in 21 pts (38X) (GpII).

1SS # R Segs Ex Dur HR Max ST+
Gpl 7.144,6  4.2+2.5 6.8+2.5 134.7422.9 2.0+1.5
GpIl  6.7%4.0 4.0%¥2.0 7.9%3.3 137.4%18.4 2.4+1.1
R segs=reversible segmeants; Ex=exercise; Dur=duration
(minutes); HR=peak heart rate; Max STV= maximum ST de-

pression (mm). No significant differences were noted be-
tween the two groups. We conclude that in pts with high-
risk CAD and T1-201 {ischemia, silent exertional ischemia
is common and does not indicate a less ischemic group.
Thus, the pregence or absence of angina during treadmill
test ing may not be reliable for guiding medical or surgi-
cal intervention in this patient group.

No. 497

THALLIUM SCINTIGRAPHIC AND CORONARY ARTERIOGRAPHIC CORRE-
LATES OF PROLONGED POSTEXERCISE ST SEGMENT DEPRESSION. S
Reisman, A Rozanski, J Maddahi, D Berman. VA Med Ctr,
Long Beach, & Cedars~Sinai Med Ctr, Los Angeles, CA

To determine the significance of prolonged post (p)
exercise (Ex) ST depression (STV), we studied 81 patients
with 1 mm STV during Bruce protocol treadmill Ex who un-
derwent Ex T1~201 scintigraphy and coronary angiography.
Three-view Tl scintigrams were divided into 15 segments
({segs). The extent of myocardiuam with Tl ischemia was de-
termined by the number (#) of reversible segs. Forty-six
patients had "normalization” of ST+ to <lmm within the
first 5 min pEx (GpI) and 35 patients had prolonged >lmm

ST+ for >5 min pEx (GpII). Results:

Ex Dur # Rev Segs Sig V Cr V Max Ex ST+
GpI 9.0:}.& 2.1:;.1 2.0+1.1 1.2+1.1 2.0+0.9
GpII 6.942.5%  3.543.1%  2.5%0.9% 1.7%1.1%  2.7%1.3%

#p<0.05 v& GpI, Dur=duration (minutes), Revs=reversible,
Sig V=# vessels with 2502 stenosis, Cr V=# vessels with
90X stenosis. Max=maximum. Triple-vessel stenosis (3501)
was more common in GpII vs GpI (69% vs 41X, p<.05). Sev-
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ere exertional hypotension (drop below resting BP) was
also more common in GpII vs GpI (29X vs 9%, p<.05). Onset
of lmm ST+ was earlier in GplI wvs GpI (3.3+ 1.9 min vs
6.2+3.3, p=.0001). Thus, compared to patients with early
pEx ST normalization, those with prolonged pEx ST mani-
fest more extengive and severe: 1) anatomic corconmary
artery digease (CAD), 2) Tl and Ex ECG ischemia, and 3)
physiologic and hemodynamic abnormalities. Thesge data
suggest that assessment of the duration of postexercise
ST depression aids in identifying the extent and severity
of CAD and of exercise-induced ischemia by T1-201 scinti-
graphy .

No. 498

THALLIUM-201 SPECT IMAGING OF MYOCARDIAL CONTUSION. G.
Strich, P. Braunstein, R. Bridges, A. Cohen, H. Solomon,
K. Waxman. University of California Irvine Medical
Center, Orange, CA.

There is no specific diagnostic test for traumatic
myocardial contusion, an injury associated with cardiac
conduction abnormalities and a risk of life-threatening
arrhythmias. Therefore, the current standard practice
at our institution is to admit all patients with
significant blunt chest trauma to a cardiac monitoring
bed for three days of observation.

The current study evaluates T1~201 single photon
emission computed tomography (SPECT) in the diagnosis of
cardiac contusion. Forty-eight patients admitted to our
institution with a dlagnosis of possible myocardial
contusion were prospectively studied with T1-201 SPECT
scans, serial cardiac isoenzymes, and continuous EKG
monitoring. Twenty~five patients had clearly abnormal
or equivocal scans, most of these having a character-—
istic perfusion defieit in the apex and anterior wall
and/or adjacent septum. Of these, five developed
serious arrhythmias and seven had conduction abnormali-
ties. Of the 23 patients with clearly normal scans,
none had serious arrhythmias and only three had con~
duction abnormalities. A larger percentage of patients
with positive scans had elevated cardiac isoenzymes.

Qur study demonstrates that T1-201 SPECT scanning may
prospectively identify that subgroup of trauma patients
at risk for developing serious arrhythmias from cardiac
contusion, and may therefore obviate the need for
expensive continous cardiac monitoring in a significant
number of trauma patients.

No. 499

THALLIUM~-201 TESTING OF ASYMPTOMATIC SUBJECTS WHO HAVE
POSITIVE EKG TESTS. D.D. Watson, V.J. Patrone, T.A.
Kelly, R.S. Gibson, G.A. Beller, C.D. Teates.
University of Virginia, Charlottesville, VA.

Physical fitness awareness has resulted in more
graded exercise EKG tests (GXT) on relatively young
asymptomatic subjects. Since the incidence of signi-
ficant coronary artery disease in this group is well
below the false-positive (FP) rate of 10-12%, most posi-
tive tests will be FP and a back-up test is essential to
separate true-positive (TP) from FP. We prospectively
performed GXT on B8 healthy asymptomatic volunteers. No
positive GXT occured in 34 who were less than 4C years
old. In 53 between ages 40 and 70 there were 7 positive
GXT with average ST segment depression of 2.6 mm. Pre-
test probability of CAD based on age and sex was 8.5 +
2% with post GXT probability increased to 33 + 6% using
Bayes' analysis with sensitivity of 0.65 and specificity
of 0.88. Normal T1-201 exercise studies were subse-
quently found in patients with positive GXT. A normal
T1-201 test reduced likelihood of CAD back to 8.0 + 2%
based on sensitivity of 0.85, specificity of 0.90. We
conclude that: 1) T1-201 is useful applied to asympto-
matic positive GXT responders. 2) GXT and T1-201 tests
should be sequential, not simultaneous (which would
double the FP probability). 3) Routine GXT appears to be
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of insignificant value below age 30 since post test pro-
bability of CAD is less than 10% even after positive GXT
result. 4) Statistical calculations for this subgroup
should be based on data obtained from asymptomatic popu-
lations rather than data obtained from patients referred
for symptoms.

No. 499.5

COMPARISON OF T1-201 SINGLE PHOTON EMISSION COMPUTERIZED
TOMOGRAPHY (SPECT) AND PLANAR IMAGING FOR EVALUATION OF
CORONARY ARTERY DISEASE. J Maddahi, KF Van Train, C Wong,
J Gurewitz, F Prigent, C Youngkin, J Friedman, D Berman.
Cedars-Sinai Medical Center, Los Angeles, CA

Although T1-201 SPECT offers theoretical advantages o-
ver conventional planar (PL) imaging, systematic compari-
son of optimized quantitative SPECT and PL for assessment
of disease in individual coronary arteries is not avail-
able. Thus, in 33 patients with angiographic coronary ar-
tery disease (>50Z stenosis), 2-3 mCi of T1-20l was ad-
ministered at peak treadmill exercise. Sequential SPECT
and PL images were obtained in all pts alternating the
order of imaging. With SPECT, 30-32 projections (30 sec-
onds each) were obtained over 180°. Circumferential count
profiles of all short~axis and apical portion of vertical
long-axis tomograms were plotted onto a polar coordinate
map, were compared to a previously established normal
SPECT data base. Defects 1in various vascular territories
were automatically determined. With PL, 3-view images
were obtained and quantitatively analysed for presence of
perfusion defects and/or T1-201 slow washout. Sensitivity
and specificity of SPECT and PL for identification of
disease in each of the three coronary arteries were as
follows: (*p<.01 vs. PL)

LAD Lex RCA

SPECT PL SPECT PL SPECT PL

Sensitivity 72% 69% 76%* 417% 88% B4Z
Specificity 752 75% 100% 100% 62% 75%

In the 14 pts fn whom PL preceded SPECT, the superiority
of SPECT for detection of LCX disease was majntained (.83
vs., .50). We conclude that SPECT is superior to conven-
tional planar imaging for detection of disease in the LCX
territory.

No. 500

HIGH DIAGNOSTIC ACCURACY OF 180° EXERCISE THALLIUM
TOMOGRAPHY IN EIGHTY CONSECUTIVE PATIENTS EVALUATED
FOR CHEST PAIN SYNDROME. M.F. Wilson, C.P. Herbst,
R.D. Burow, D.J. Brackett, B.H. Sung, C.R. Corn, and
E.W, Allen, VAMC and Oklahoma University Health
Sciences Center, Oklahoma City, OK.

Due to recent controversy about reliability of 180°
emigsion computerized tomography (ECT) we evaluated this
technique by calculating sensitivity (SEN), specificity
(SPEC) and diagnostic accuracy {DA) for the detection of
coronary disease (CD) in both women (W) and men {M). We
studied 82 consecutive patients (PTS), 21 W and 61 M,
with history of chest pain (CP) by symptom limited
treadmill exercise, electrocardiography (ECG)}, stress
and 4 hr redistribution 180° ECT TL imaging. CD was
documented in 68 P1S; 51 by coronary angiography (CA)
and 17 by myocardial infarction. Fourteen were normal
(6W, BM) either by CA (2W, 3M) or low probability
profile. Results in percent for each diagnostic
modality, plus mean age, peak rate pressure product
(RPP) and treadmill time (TMT) were:

SEN SPEC DA AGE  RPP/100  TMTsec

Women 93 67 86 48 213 459

Men 96 75 93 53 203 399
Three CD PTS were not detected by ECT; 2 had 50% single
vessel disease, one anterior and one posterior; one had
2 vessel disease. There were 4 (2W, 2M) false positives;
locations were 3 inferior and 1 anterior. Conclusions:
1) Reliability of 180° data sampling ECT to detect CD in
W and M was comparable, 2) Both had high sensitivity and
diagnostic accuracy, 3) In our hands this technique has
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praoven to be a reliable tool for diagnosis of coronary
artery disease,

No. 501

DYNAMIC SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY OF
T1-201 WITH EXERCISE LOADING. Y. Yonekura, H. Koide,
T. Mukai, N. Tawmaki, Y. Konishi, T. Fudo, and K.
Torizuka. Kyoto University School of Medicine, Kyoto,
Japan.

Single photon emission computed tomography (SPECT)
with T1-201 has been reported tc provide accurate means
for diagnosis of coronary artery disease (CAD). The
purpose of this study is to examine the serial changes
in regional myocardial activity eof TI-201 injected
during exercise loading in CAD using a multidetector
SPECT system.

Four cases without coronary stenosis (N) and 17
patients with CAD 4including 9 cases with prior
myocardial infarction (MI) were studied. T1-201 was
injected during submaximal exercise loading with a
bicycle ergometer. Serial dynamic SPECT scan was
performed every 5 min until 30 min after injection,
followed by additional 3 scans for 10 min at 1 hr, 2
hr and 3 hr after injection. These SPECT images were
corrected for the acquisition time, but no corrections
were made for photon attenuation and scattering., N
revealed unifo