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Dual energy emission
computed tomography
with *"Tc pyrophosphate
and Tl in evaluating
coronary reperfusion
therapy for patients with
acute myocardial infarc-
tion
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To evaluate the clinical significance of scintigraphic overlap of thallium-201 (20*T1) and technetium-
99m pyrophosphate (*=Tc), we observed 28 patients with acute myocardial infarction (AMI) in whom
coronary reperfusion was attempted. All patients underwent dual energy emission computed
tomography (D-ECT) on the third post AMI day which facilitated comparing %=Tc and 20'T] images

from identical slices simultaneously.

The scintigraphic results of the 28 patients were as follows:

Unsuccessful reperfusion

D-ECT Successful reperfusion
Overlap (+) 7 (I-A)
Overlap (—) 11 (I-B)
Clinical variables 1-4

Residual stenosis (9,) 65+17
>MB-CK (IU/L) 195+114

Time to reperfusion (h) 2.7+0.7

10 (II-B)
(x?: p<0.05)
I-B P
55+21 NS
192+43 NS
47+1.6 <0.005
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In conclusion, (1) significant 201T] and %=Tc overlap on D-ECT suggests very early and success-
ful reperfusion, and (2) none of the patients with unsuccessful reperfusion exhibits overlap.
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EMEOFEEE (AMI) L, ¥2Te-E'r Yy
VB (P=Tc) v 2TICI (T icksv v
F757 4 -3, FREMFHEEL LTRKER
HAThs. LrLiadd, ¥nTc 3/hEWEED
BA, tOREEEHD S ETEHM LW L 2D
D, —J5, PUT1 i3, FEEBEZESS, BRIFMEAEER
BICEMBMOERNE, HINds2EZThEh
PH EORIMER > T3B! LehoTRA
&, ¥=Tc & Tl OFEED FREZ F—2 7
A 2 TFhi L FICHH T % % 2 EREREIRE
emission CT #: (D-ECT) v, AMI o
fToTw3. EF, AMI it L, EBINRPIIML
#YAfE (intracoronary thrombolysis) R Bz iR
By BIARIE AT (percutaneous transluminal cor-
onary angioplasty : PTCA) iz X 3 &t #1E 8k
HEBuERLE (reperfusion) BEEA IKIThHA TV 5.
SEBR~ I, BEHEREERA AMI ik L3
i3 BHIc D-ECT #iEfTL, HBEREOF
fhicst T 2t 2T o 2D THET 3.

WRELVFE

TR TEIGER S5 %o AMI 28 4 (B 25,
M3 ThB. KAEEIT, 1) 30 5L EEE<E
WiERE, 2) SRR 12FELEME, el
2onFiEizc2mm P ko ST ERo&H2HE
Bk, FERBEEET, kELCRABDIREY
WATL, BEEBIRICHL, £FUvrFr—+Fic
X 3 EEARNMRAR L, & bICBEICET TS
&x PTCA ic ks HBuEREL R .. BR
hF—F VREKRTH, BEE CCU XAFL,
AMI RE#FEH3AEH 2~4H)ic D-ECT o
BESEIT L. D-ECT A 2—rricsr

5, BREKIEREHNH20mCl o ¥nTe %,
SHIRE SHENCH ImCi o 20T % fHEsiR
IZHEL -

ECT 13 LE-HR =y 2x—#%—, Shepp &
Logan 7 4 N % —% $&5E L 7 BEREER Y
<—# 25 (GCA-90B) # W TEm L. F—
2B R ESFELE Y ARIHFRL~D 180° %
6 BEn30 KLY, 1 HEIOBTITo72 B
Bo kD i, 2EERMRRES R 77080,
80KeV & 140KeV 2 #FficE—27 #F/EL,
FhZh20% DA~ FUIECIREE L HEfT L 7e.
BB, 077w ERI X HIE,
20T BiphwERRIc b, ¥nTc &fnx 7 2 &
IRy 7 v BELR I VB LISEZo
count ¥MAEED bh %8, circumferential pro-
file curve &EZ AWK TR, EHEARZIZE
A—2HEEERL, SEORIFTEa T M
BELIC X 2B OMER TRl ok, ZTDXD
izLT, 1E» ECT 2%+ #@154) cED
hic ¥oTe ¢ 2T i X 32KBEOHERZ
GMS-55u mERiEkE LRl I2EEFEL, Zhbo
F—shoR%5 2iE0 ECT GemEEmRL,
64x64 <Y v 7 ZOBEEHIZERRL T, FHD
EigEstgat Lz, zo D-ECT #zHvh
¥, F—254 2T ®nTc & OT] oz Fh
BRLHETE, WEGLE HALHHLRELRY ZFD
2L 0% Toverlap H Y 4, B OLHET
B ok Toverlap &L, LHELE BB,
overlap OFEDHEIEBBORE 2 A L2V
2/ 0HREPEBOLRE LI

FEEHnMiz ik unpaired t-test 33 X UF chi-
square test & v 7z.
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28 4> AMI o B iox LEBEREZ R4,
JEARER L, 18 A5, 10 BB REIITH
St ZhbofEfz D-ECT i2kiy s ¥=Tc
L 21T] ¢ overlap nH iz L v, Table 1 iz7R

Table 1. Scintigraphic results in 28 cases

Reperfusion
Dual ECT Successful Unsuccessful
Overlap (+) 7 0
Overlap (—) 11 10
(p<0.05)

Dual ECT =dual energy emission computed tomo-
graphy.

FTEXOCIBEHE L. Thbb, HERILK
L, ¥9mTc & 200T] o> overlap 2D 5L D
(I-A #), @Bt o (I-B #), &5 ICHKE
PRIEARRRIHI T, overlap BB WL 0 (II-B
) THD EBERERRIIT overlap &R
Lz 1l b dotz. Z D45k p<0.05 o
FEREERLE.

RICEBGEICRIIL 72l Tdh v 22 s, D-
ECT E, 9mTc & 29T] i3 - X Y L7z overlap
il I-A #£ L, overlap 2o iehoiz I-
B g L iz T, clinical variables % %t REt L
7o I-A B3 74, I-B gz 11 &<hy, HE
TERiZ Table 2 iZR45@Y T, MECAEERE
ERwighol. BEERERI%O AMI 0
EEEARD residual stenosis R, FHER DOIFE
L LT &h %5 MB-creatine kinase m¥aiEH]
B (CMB-CK) iciwcd, I-A ¢ I-B
BleEFEZE2RE Db o iZL, AMI FE
2 b FEBE E TORMIE, I-A #c I-B fick
LAEIRE»» o7 27+£0.7 vs 4.7+1.6 B,
p <0.005).

SEFIBR . Fig. 1 3 I-A gofEH o D-

AMEOHEEICRT 5 2 BHERFIRE ECT

Table 2. Clinical variables in two groups with
or without overlap after successful re-
perfusion

(mean+SD)

Successful reperfusion

Overlap (+) Overlap (—)
(n=7) (n=11)

LAD 4

Infarct vessel LAD 5
LCx 0 LCx 2
RCA 2 RCA 5

Residual
stenosis (%) 65+17 55+21 NS

JMB-CK (IU/L) 195+114 192+43 NS

Time to

2.7+0.7

reperfusion 4.7+1.6 p<0.005

LAD=left anterior descending coronary artery;
LCx=left circumflex coronary artery; RCA=right
coronary artery; YMB-CK=cumulative release of
creatine kinase-MB isoenzyme.

ECT #gan+. FES 2 BB CHBRICHRIIL
TTRAEEGITH 5. EllfsE R L, ¥=Te-
DNS BREREE TRECRD, 7 oxiET 555
X 2UT] OB Y AZNH Y, 12iF5EL7% overlap
ZRLTW3.

SEFIFR : Fig. 2 13 1I-B o 14iTh 5.
RiIBEREZERRIE T 3 RER CHBERE 2 KA R
R Th -7 HITRT X 91iZ, overlap 2B S
TR

z %

kLY AMI o4 2 =Yo7z 9nTc &
WIT] AW AT E28, AMI o2iF E, 7h
Ehfnd s, Thbb, ¥nTc 3FIciH<E
B3 /MEEOBABLOERYBALND
Zt, BIXOEFDHE ONMERRBES » TR
Wz EREXY, DFHEEBORESREE R &
R D, i T Zg A —TF, FRABELD
H72 & F BRIFMEE L B b B XA (de-
fect) Ligh, ZOBPIBTERVILAREND
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Fig. 1. Short-axial sections of dual-ECT in a case of inferior infarction (Group I-A).
Thallium and technetium-99m pyrophosphate emission computed tomograms after recanalization

of the right coronary artery 2 hours after the onset of acute inferior myocardial infarction show signifi-

cant overlap of thallium uptake and pyrophosphate accumulation in the inferior region (arrow).
ANT =anterior; LAT =lateral; POST =posterior; SEPT =septal.

B Lo T Zh b 2SR e Mad
b T AMI oWk LE® X 5 LT3R
N—OMHZRTITbATELT?. Ll zhb
OWFIEEA A — P v /i planar gxHwTE Y,
2RIGETRTH DD DOHBNKEL, F&
9¥mTe L 20T] D2 % ¥ v 2HI4 CHEfTLTERY,
WG & ik 2880, 4 A —T L ST BF o

PrfE “Fh 7, BN “Fh e EREL 2
5. ZOlk»Ixid IRITINIC X D EMERIFEDS
Wr o AJEZ emission CT (ECT) & v, 28
FRIGRGEZ v 77 2 EBfEHLT, A A=V
EHAT L. AREicIhE, —EozxF v v
15 43) © 9mTe 35 X8 21T o 2 B0 o 1533 23R
Bz, Rl—254 2 T2 “Fh” <{EBbh,
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Fig. 2. Transaxial sections of dual-ECT in a case of anterior infarction (Group II-B).
Thallium and technetium-99m pyrophosphate tomographic scintigrams of a patient with unsuccessful
recanalization of left anterior descending coronary artery show no significant thallium and technetium
overlap in the anterior region. )
A =anterior; L=left; P=posterior; R=right.

WG Ok BRIT2 5 EEL bR L iz AMI 09 b, 28 ZIcHERTY 3 HE I
by A X =T 27 ORISR OMERTIC X 54 wmTe L 2T] v D-ECT %JfFLiz. #
BLEFALTHY, HEMEERBETL, REE »H b, 18 4 T reperfusion BERIHL, ZDH b
SR TITW D 2 LW I BFETL & - 7. D-ECT LHit7 overlap % 74 (I-A) 238w,

P 3400, FEERINEBIIRTT BB % 3 114 (I-B) ici@x@owhholk. ZhbOHBE
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BRI OEEIZ BT clinical variables #% Mol
L7cha, BEREBIROBEFEREE e 2MB-CK
TREFZ2RDT, 7277 A g I-B g
U, FEDSEBERD)E TORBAFRICE
ol (p<0.005). /- FHBUEERE OTRRIHE
Tik overlap X 1HI LB R o LLEXY,
D-ECT i@ ohd ¥nTe L 20T] #4
o overlap Bifgix, HEHEOH/OLhHlOF T,
TLEHCEII Liehlicabhs L EL b k.
ZDHBOME L LT, Reimer 58 n» AMI 3
FEMEZICBE 3 % “ wave front phenomenon” g
S &Y, AMI o2 BEHoBFBERIIIC X
>T, DWW Y ¥=Tc 2EDiA
oA, DAMERIIEBGEIC L Y salvage ShT
viable ZRHE & 72 o T 21T1 2V ia%k, <L
T 9mTc & 200T] o overlap MENEZ 5 L&
ZTW5.

AMI iz L, BEficHEREERA2 L
&, OMF O salvage DEHER2 L LEETH Y, Ik
{HFtehTws zofEE LT, EBREE
BWTEEEBROBEHE L MR T 505 —F
BETHDH, BIEBIREE D T & 2 vk
R, MRVEEYE OFIRNE S X Y EEhIREBR
BEITOHEE, FHREHRFBERD OEIEH
BETH HEENFEEZAVCEBERDO
BiEL LT 2Tc v o575 70— RHBH
BBV bR TNV B RN, SEFHL Oz D-
ECT #ickhix, AMI r LTRRBEIHB &
WO WERE L clllics x—Y 7 LT, L
2% overlap # i, RHIFEBCERT 2 H#HE
T&BLELZOLNS. Thbb, D-ECT 2y
% 9mTc L 20T] ¢ overlap |3, BEHIEBGER
HLORINCI T 55T L WIHRERIEE L L TR
TE SRR SN S.

1. EBEERERIE 18 £, %¥=Tc [ 201TI
o overlap #F3+ % 7 4%, overlap i 114
ICHR, FE D b FBOE £ TORRAFERIEL

Proie (27+07h vs 4.7+1.6h, p<0.005)

2. FEBREARRIPITIE, overlap 0 BHiE
1L oT.

3. Dual ECT ¢4 bh 5 overlap i3, B
HIEBERY OIRBHIEEO—> L LTHEAT
& SFREEMEAVRIR S e,

4 FErfAohE, A—27427T, Fhi
< #mTe i T] el 52 EATE,
EHICRERMZERE T LN TE50T, B
FEREICLETAIRETH o 1.

=3 #

TR BB EREE XA S HEE (AMI)
i, RE#FH 3 B BIZfTo7k ¥2Te-'r Y
v (¥=Tc) & 2TICI (T o 2 R
4£ emission-CT (D-ECT) g:oBFRMEr 28 4
ZowTRHLE zo D-ECT g% Avh
i3, f—2 54 2 TR ¥=Tc & 2Tl %
FThi T 2ERTE, &oICREREZE
W32 LBTEZ0T, 2ERBOBEVWEHIC
LIFRWD B LW I FERH - I

2840 D-ECT R BZIKRDZ L Th oz,

D-ECT FBBUERTY N ST RN ®)

overlap (+) 7 (I-A ) 0
overlap (—) 11 (I-B #) 10 (II-B #)
(x2: p<0.05)

I-A gte I-B st L RiEko &<
Thole
Clinical variables I-Ag I-B ® p
I (%) 65+17 55421 NS
2MB-CK (IU/L) 195+114 192443 NS
ECEFTERE (h) 27+07 47+1.6 <0.005

FwEe LT, (1) ¥mTe L 201T] 4 & 58 D-ECT
HEIZB W THBRZR overlap # RE1E, AMI 34E
BT BRHOBFHERI 7T ; (2) BEERE
REREHITix, overlap ZRL7cDix 14 &2

-7z,

—296 —



X w

1) Niess GS, Logic JR, Russell RO Jr, Rackley CE,

2

3

4

5

6

~

)

)

)

N

Rogers WJ: Usefulness and limitations of thal-
lium-201 myocardial scintigraphy in delineating
location and size of prior myocardial infarction.
Circulation 59: 1010-1019, 1982

Parkey RW, Bonte FJ, Stokely EM, Leurs SE,
Graham KD, Buja LM, Willerson JT': Acute myo-
cardial infarction imaged with Tc-99m stannous
pyrophosphate and T1-201: A clinical evaluation.
J Nucl Med 17: 771-779, 1976

Zaret BL, DiCola VC, Danabedian RK, Puri S,
Wolfson S, Freedman GS, Cohen LS: Dual
radionuclide study of myocardial infarction. Cir-
culation 53: 422428, 1976

Buja LM, Parkey RW, Stokely EM, Bonte FJ,
Willerson JT: Pathophysiology of technetium-
99m stannous pyrophosphate and thallium-201
scintigraphy of acute anterior myocardial infarcts
in dogs. J Clin Invest 57: 1508-1522, 1976
Berger HJ, Gottschalk A, Zaret BL: Dual ra-
dionuclide study of acute myocardial infarction.
Ann Int Med 88: 145-154, 1978

Schofer J, Mathey DG, Montz R, Bleifeld W,
Stritzke P: Use of dual intracoronary scintigra-
phy with thallium-201 and technetium-99m pyro-
phosphate to predict improvement in left ven-
tricular wall motion immediately after intraco-
ronary thrombolysis in acute myocardial infarc-

7

~

8)

9

~

10)

11)

—297 —

EMOHEE BT 3 2 EREINE ECT

tion. J Am Coll Cardiol 2: 737-744, 1983
Schofer J, Spielmann RP, Bromel T, Bleifeld W,
Mathey DG: Thallium-201 |/ technetium-99m
pyrophosphate overlap in patients with acute
myocardial infarction after thrombolysis: Predic-
tion of depressed wall motion despite thallium
uptake. Am Heart J 112: 291-295, 1986
Reimer KA, Lowe JE, Rasmussen MM, Jennings
RB: The wave front phenomenon of ischemic
cell death: I. Myocardial infarct size vs duration
of coronary occlusion in Dogs. Circulation 56:
786, 1977

Wheelan K, Wolfe C, Corbett J, Rude R, Win-
niford M, Parkey RW, Buja LM, Willerson JT:
Early positive technetium stannous pyrophos-
phate images as a marker of reperfusion after
thrombolytic therapy for acute myocardial in-
farction. Am J Cardiol 56: 252-256, 1985
Hashimoto T, Kambara H, Nohara R, Fudo T,
Ubozu K, Tamaki S, Kawai C: Evaluation of cor-
onary reperfusion for acute myocardial infarction
by emission CT using technetium-99m pyrophos-
phate. J Cardiogr 17: 231-239, 1987

Hashimoto T, Kambara H, Fudo T, Tamaki S,
Nohara R, Takatsu Y, Hattori R, Tokunaga S,
Kawai C, Kenji U: Early estimation of acute
myocardial infarct size soon after coronary rep-
erfusion using emission computed tomography
with technetium-99m pyrophosphate. Am J Car-
diol 60: 952-957, 1987



