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ZAPEDAPEZERED " Tc-PYP ¥' v ) VERY v F 275 7 4
W & A EERFEMmICEE Y ARG

TR &EY /R E

RE AT WE RS
fg’éﬁ}% ﬁt*** l:gm {zg::***

Il ER
CE

FAlh  FESE**
W EE

BE SMEUHEEE (AMD oFEEEFERTY BT, B AloRMEOREERE (S UHEEE
700, (EBEMEEEZEC3H), OHRTHEETH), FRERIEIF) 2xtHL LT, ¥"Te-v'r Y VB (PYP)
YUF VT T 4 B WAT U, FEE AMI BEEHFH 3.5 Bic °nTc-PYP 1SmCi 28, 3 BH%ICHRE
L, OFEZEIRIE® pattern, intensity, size @ 3 fiA» HERli L7z, pattern, intensity, size DL FHE
N iEEEHRE (max. LDH) o FRAEELY KL, iz localized pattern, marked intensity, large size D%
BERTEIT max. LDH 3769410521071 LB\ b & <, Z VULV UF U574 Tik large defect 255
U, RIZE=EFHRIL 21489 LERER L. HTHO 8 i 4 4ilix marked intensity, large size D JL%E
HEBHERL, TOEMELRIPIIEENTHS EEX LR

L & E§

WMTc.PYP & o F 7°5 7 ¢ 1 BRK T ix &kl
FHHETE (AMD 0 ZEIZEL FIA ST 325,
AT RIFERIE O HIBR 22 & AMI Stz
BIFIFARELTFbhTWRY. RETOHE
EFIREBME R E UCHIHL S 2729, HEEY
A XEREFNZFEMLRLT WRE B H Y, AMI
DOFHB X CEBEOEH» HRRE L LToHESE
BREVWEEX BRI B. KIFZEIE 92Tc-PYP o
v F I T 7 ¢ OBHEGREH OB & BRI
L, Zh&EeHRE EElE ST
RERT s L bIREBEFIORY v FRIROBK
o520 AMI EEEFE_ Lo AR R+
Lz LEHMELTCR SR

* R RERSRE— AR
O RFERBEIRSE
M RRERSTIER BRI £ & —
At 584ET A 2T B
BkfE=ft S84E11 B 11 H
AEFERSE | R REAHET 7-5-2 (B 650)
PP R E M RS b — PR
o O® W

I {RELWIZHE

*GE, ERS6HEIA » 5574 E offic RE
RSTIEBREBR AN £ v # — CCU I ARt L2 1L
HLRE (HD) BE 3 flch by, WRE, Stk
DHEZEE (AMD) 704 (LN TFHEE T 2 &
) EAREERLE 3 B2 b Y, Y ER
64.25%, BSSA, KIBATH 5. ZhbOEKS
Wiy, MiEEsRE, OERE eSS s
iz, 28, FEEPLERT AHA BRTEREY i
Roxplirsmanic., DFEERE» L 1~5
A (EH3.5H) icBEEL 2 CCU p s RI =
~E%L, 9mTc-PYP 15mCi ##EL, % 03
Egic 9mTe-PYP & > 5 25 7 4 % fifTL
7. WfgH i A5RT 30°, IEW, ZERT 30°, ZERH
45°, il 60°, ZERTHE D 6 FHH 6TV S0H A v
VMEBIZE BRI A FEOA Y U F L,
2 o —& —JUEE G, X 5IC gamma imager
2k BEGE S, FHLZERITETSEILaY
A= REBLUIKBEE N v~ » 7 (GCA
401-5) 35 X 1% Dec ! gamma-11 LB TH
% (Fig. 1).
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9mTc-PYP .0 ffy $E 7% 1 # » 3% i 13 gamma
imager [Ef§ 2 B\ T4T v Parkey & 04MED %

METHODS

Tc-99m PYP myocardial imaging
Tc-89m PYP-15 mCi iv

3 l!fs later

Cardiac image

o Position 6 views 500,000 counts
ANT, RAO 30, LAO 30, 45, 60, L-LAT

o Instrumentation
TOSHIBA JUMBO Gamma camera (GCA-401-5)
High-resolution, paralle!-hole collimator
Computer (DEC : Gamma-11)
Gamma imager

o Grading of myccardial uptake
_Pattﬂ : localized, diffuse, none
Intensity : marked, faint
@ : large, moderate, small

Fig. 1 Method of *mTc-PYP myocardial scintigraphy.

LAO 45
Pattern Localized
Intensity: Marked
Size i Large
Pattern |  Diffuse
intensity: Marked
Size '

21% 1 & (1984)

BELLENLIRD 3 BN BITo 1.

(1) pattern: localized (M43 i 4655 3 2),
diffuse (DrPNfiE 2 & Te4EFK), none (EFf7z L)

(2) intensity: 'marked (g5 & [R5 LA o £
EZRT), faint (g5 X Y EFHREOK WL D)

(3) size: large (E=ELF D 1/2 PL Lo 4£H A
% 73), moderate (ZEELH D 1/2-1/4 DR
FzRT), small (ZELF 0 1/4 LUT o EREHE
% 7) (Fig. 2).

9mTc-PYP & o F 0 H]E dk 1 diffuse pattern,
faint intensity DL Eo 454 b - THfEE L7
EoIFREic 2 v v A (TIR20D) Oy v 577
74, EEBHBEICXS " Te LS -y v F
75 74 AT L, OFXERE (L2
#E LA U < large, moderate, small {Z435F), %V
v AER OB ER X O AEERHE (LVEF) Kk
Wi, A2FC TREHRTFHITHBIC LIERELZF
BT - 7. EEIRE R SRS RIE 1 2 ElC
AT L, EBIIRIAS R ERAL IS & OFLEE & 99mTc-
PYP S£H0IRIE L o BIfR & MRAT L.

Localized L.ocalized
Marked Faint
Moderate

Moderate

Diffuse
Faint

None

Fig. 2 Classification of 9292Tc-PYP myocardial uptake.
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Max. LOH Max. LOK Kax. LOH
o o =
5000 = 5000 = 5000 =
ohMI o AMI
o ANI ° 2 Sabead
= Susend
o o
4000 - 4000 4 ° 4000 o
8 o < o
8 & o o 8 o
o
° o o T
3000 4 . 3000 N 3000 t 5
8 8 8
: ° g 9o
2000 - 8 @ 2000 - 8 2000 2 o
8 i ° 8 ° :
o 8 o { o
3 o
il o, ;] ! Sl
1000 4 8 . 2 1000 H 1000 ° o
a 8 8 o
o 8 8
# . ¢ Lp<0.0054 L-p<0.02-
|.p<o,ogz'm NS " L p<o0.001 < 0 L——np<0.0001—
0 - T T T T T
localized  diffuse  none marked  faint large  moderate  small

Pattern of Uptake by
Tc-99m PYP -Imaging

Degree of Intensity by
Tc-99m PYP Imaging

Size of Infarct by
Tc-99m PYP Imaging

Fig. 3 Relationship between 9mTc-PYP myocardial imaging and serum maximum LDH.

Table 1 Comparison of the degree of mTc-PYP
myocardial uptake and maximum LDH,

radionuclide ejection fraction

Pattern (n) | Intensity (n) Size (n) Max. LDH (U/2)| LVEF(%)
lage  (13)[ 3769%1052 | 21t 8

Marked | Moderate (10)| 2531% 925 | 36%12

Localized Smal  (6) [ 1782% 522 | 50%10
) Moderate (5) | 1636+ 815 | 37X10

fant Small  (8) [ 1365+ 353 | 54% 9

Marked (9) 2220+1035 | 34*11

Diffuse

Faint (12) 1567+1123 | 46%21

Nane (10) 891+ 351 | 55% 9

m. § -}

SHELHEER D 2Te-PYP £HRE L HEZE
FA4 XOBETH 5 MFERERE L OFRERAL
7= (Fig. 3). 47 » pattern 43¥§ Tix localized #
D g max. LDH i 2,43441,314 1U/I (Mean+
S.D) & f Bt o diffuse B 1,457+964 TU/I (p<
0.02), % % 7% & 72 # - 7= none & 1,0604+223
1U/I (p<0.01) X D L BIET & Y, localized #iz

BT max. LDH O&EfEZ 7T HI23 K512 £ < 38
» bz, Intensity 438 Tix marked F£2S 2,634
41,249 1U/I & faint # o 1,3524+9321U/1 X v
HEIZE < (p<0.001) max. LDH {#H 0 BHW b
DIEFFRBE DRV Z LAVREhic. Size T
13 large FETH L max. LDH 28%F < 3,799+
1,091 1U/l), moderate ¥ (2,258+41,014 1U/I),
Small B (1,4044397 1U/]) CJERIEMHE 2 7 L,
size LOFEREZ BFRLED 5. L H max.
CPK & 99mTc-PYP LMH4EFIREE & oxttiREtIc
BWT b FEE RSS2, LDH iz~
%z DERITTEN o 7.

Kicz 0 3BEOMAEIT X 2 3Pl & MiEEE
M, LVEF L ok % &RF L 7o (Table 1),
localized pattern, marked intensity, large size % &
YT LI BEDS M 7z D R 2EFR % 7R L 72 massive
uptake £ Tdh v max. LDH E23F L& £ (3,769
41,052 1U/l), LVEF 3 5%/&fH 21£8%) %/~ L
7z. ¥z localized pattern, faint intensity, small
size iz 3T max. LDH f#ix 1,365+353 IU/I
LE LKL, LVEF § 5449% LiZIFERKHEY
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T2 -201 MS LVEF | Cause of
Name Age Diagnosis Tc-99m PYP Mt
Location Size Lung Uptake (%) | Death
Large Moderate _ Sudden
1 Il 66 INF I Marked [Marked ] 12 Death
Large Diffuse Sudden
2| s. M I T P e B I VLT 14 | Sulde
3| Mt | 74| mrm e T lage 4 | 12 | oW
al v.om 79 | mrm LI pougat | ANT Large 1| ow
Small — | Re-
5 K.Y 64 INF Ml Faint INF Small + Infarction
- _ | Sudden
6 T. K 56 Subend. MI None ANT Low Uptake Death
large . n. - | Sudden
7 H. F 79 ANT Ml Marked - Doughrut ANT  Large +H- Death
. Diffuse _ | Sudden
8 U. N 79 Subend. MI Faint Death
() : Restudy ANT : anterior  INF : inferior ~ Subend : subendocardial MI : myocardial infarction ~ CHF : congestive heart failure
Table 2 Scintigraphic findings in expired cases
Localized Pattern
Marked Intensity
Large Size
I
n=7
1
Involved vessel
|
I | 1
LAD RCA Cx
n=6 n=1 =0
1 |
Location Location
|
. . I
Seg. 6 Seg. 7 No.2
n=>5 n=1 I
[} |
Stenosis Stenosis Stenosis
|
| I T 1 |
100%  99% 90% 75% 90% 90%
n=2 n=1 n=1 n=1 n=1 n=1

Fig. 4 CAG findings in patients with massive 9°mTc-pyrophosphate myocardial uptake.

R U7z, diffuse pattern B4z 38 v T 1, marked
intensity £1]i3 4 ¢ max. LDH o k5. & LVEF
DIETERL, % faint F13EEE » max. LDH
D LR, LVEFOETERLILZ ENDZOHD
X ) RERRETLLOFEECFEENEDR .

L L, T3FH10FIC W TLFEREGSED b
hy, T 5 b 4FINEEEMHEER T ) BELR

X 3FINTRETH o2, 1Z0D 3 FNTLANET
HE, 3P REERLERNTH o T. Zh DD
5 max. LDH {#ix 8914351 IU/I L{&<, LVEF
1% 5549% LIZIEERE THo T

wiz 9¥nTc-PYP v v FTR L BEEE (FR) &
DEFGE X VLM T L, REBTHREEI
RIZFET Lz 8 oy v FETR 2 #5 L 7z (Table
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anan -t at

Fig. 5 Massive uptake scintigram with 99mTc-PYP.

2). 8B 4 B F—F 37 — % o LT
% R+ VWb 5 massive uptake L, Zh b
OB TIRFEFRICEFEOEE SR S . F
BT L7 TI-201 & > iz T % BBl KRR
K&, LVEF 3FERER L. ThLETHID
Faaths & massive uptake i3 ZERIPH 25 K <,
DHEERTRERTDY, FPERRMILEELON
&

X 52 v v 5 | massive uptake #7< L 7= o
TERE TR % Bit L (Fig. 4). EH IR E ¥
EHEATL 272 7§l 6 BIA LRI TITEIRESITH
D, ZOWAEELIL seg. 6 DITALERIRE B KEE

B, PAEED 909 MLk o WEMAEL R L.

IRLOFTR M D OMTc-PYP v v F iz BT 5
massive uptake 3 ZE B T {TRGE AL & BE SR AR 2s
o RGBS IS AR EEX bR
7=.

MW'_ v LN

ve-NANAN

N
AYS . -
#®o30

Fig. 6 ECG in case with massive uptake scintigram.

Fig. 5 Iz F—9 ¥ »% # — > » massive uptake
BoR LI LRI E O —FlZ R+, o flix,
localized pattern, marked intensity, large size &
HFETE, LERO ST FAOENY 26 b A
BWE LD (Fig. 6), ETHEREFA I b IRHE
BEERIER S .

Iv. £ %

ABFFEIC B TIE 92Tc-PYP & o F TR L #F
EXDOY A4 XOIBET H 5 MIHEERME L 0RE 2
% massive uptake ] i EFE YV 4 AN K&
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LVEF o#ER2» 0 BERT2REHTHZ Z L,
& LICETHIORF D S Z 0 FlICFRARYEINS
WZ & AR & h, massive uptake HSEFES] DK
Wy F@gTHDZ ERHALMIT IR,

$E 3k 99mTc-PYP uptake o ZEfl#: & L T
Parkey & o intensity 33D B—fRKHEITH - 7223,
AHBFZEIZ I3V T intensity @ & T7x { uptake D
pattern & size Z x5 Z LT X D T DLGHER
REEE X BAMICRBE L. ZhboFIERE
max. LDH ¢ o#itn o wWih b OFEENE
Bz XSKRBLTWSY, 203 2lrgtR
RTAHZ LT, XYM LREEREOH
ENTELZLEHERT —F LRt bR
(Table 1). localized, marked, large #1343y
max. LDH f&ix 3,769+1,052 1U/l L E&Ex =
L, LVEF 13 2148% L BELELEEREEF 2 R
L7z, Z »EEiC massive uptake #7357, Wb b
R—F o g —v 2B+ 5H0B3 %107, F—F
YR — L THOBRZ Ahmad 5% 2 X D)
EEIRTWBER, F—F Y& — Bl
BAPHEO HBBE»E S, Tl LN L E
RLTWS. AR B 5 T b 25K 4/8)
X R—7F v, 3% — > %o massive uptake § TdH
D ik L —BT 5. ¥z OBOEBRER
PR b EBBNREMTRESE N L &2RL,
TEBINRIRZ O H 5 b AR L o HER 5 % 7]
RS,

Botvinick &% 3B EER T 92Tc-PYP 0.0 \fH
FEREROKRE SPLHEERL L —HKLICL
WMELTRY, BELFORENEZE T AL E
B2 A L 9°Tc-PYP 0.0 % uptake o #7E &
FLLTRLVEERLOLEXOND D, IR
BEEE~ oA FrER~ KL 5 X 5.
Zaret 59 (IHEZEFEIR I B 17 B 9mTc-PYP [
uptake L BT L O BGEERET L, EXELKED
30-40%, DIKFEFRFIM T & b uptake AFNZ L
EREL TV B, RBFEOER T1Z—F 0 4 R
BIBEEETH V) 225D 90Tc-PYP v v 5 AT R i3,
diffuse pattern, faint intensity ;3 L7zf[23% Y
EEBIRER TR EMTITRTLMAELZRL, Bl

21% 1 5 (1984)

TRIIZBD b rolcZ & XY, Wb b
residual blood flow DR 72 (KT 23EgICHE L
BExlltEZx ORI

1351 99mTe-PYP EfFHE LEE 2 £+ 51
LLTREMCEBAELLT 2L TH 3.
99mTc-PYP ££55HF & L T O F MR 23 Rl idk
DEEE HITB L, CaA A+ o MENTKARS
), N Ca L_ABEHAL, T har Ry
FTHIEAAL Farx o724 b D Ca fidh
DR ESh, 9nTc-PYP 3z w CalbEicfaed
50 LEZLATEYBIMITROKEDL 5,
BAREMETTOICIS-T2RHHEET 2 LBES
nhTn39,

AFETIRIZOREZERL, PIEY v FEBE
%8 3.5 BICITL TR Y, RAERIREICT
EGPFETE L LEL TV S,

AHFZEIZ 3V TEBEHO T BEZE D 6341 4 153
DGEEE RS Al o, ThLDEITVTH
LREERENIRL, TOFETHERLY 2RAL
Zx bhiz., FPECBT2RFOEEMTIA
WAk AMI W7 1T 5 sensitivity 13 94% Td
DOMED L% TH o7, ZOBEREEM
HAEIC X VETIT 5D, AWFEICE T HAREE
N IHD T & - 7= 1=, diffuse pattern, faint
intensity TH|E L T bRFICRIES I 2 o 72 A3, (&
NOLRBREEND L ENICESDAER E
PEMLL S — MREDRE L 5, AR ?
BrdE&Ex bh b, Wi localized pattern,
marked intensity Z BEtERAE L 5 & sensitivity
BHRICIE T T2 Z EAMEL Y, FE0OR
RIIBHRER LOHRICE Y 2RV EET 5T
EEod s Z LATRBRI .

V. & B

1) BftERBEE 73 flic ¥nTc-PYP o o
F757 4 ZMITL, MMOREDREBIFMIE &5t
HeRRET L 7.

2) MBEEFIRAE# pattern, intensity, size @ 3
S0 b IR+ % & localized, marked, large #235
b MEREFEE <, LVEF BBEfEL R L 7.
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3) BHIDETH D 5 b 444 LT massive
uptake | TdH - 7z.

4 PLEXY 90Tc-PYP v o 5275 7 413
AMI BEZEFEIR A (R tEmifR & LT+ 25 = & 28
TEEEY A X, EUBEBREERS XOEEEZ
ERBET 250 L LTHRR EER S NS LR
L7z
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Summary

Technetium-99m Pyrophosphate Scintigraphy in Acute Myocardial Infarction
in Special Reference to the Detection of High Risk Cases

Yoshiharu NAKASHIMA*, Hisashi FUKUZAKI*, Kazumi MAEDA**,
Katsumi MINAMUIT***, Toru KIDA*** Toshio OKADA*** Naoaki IMAI***,
Shigenobu YAMADA*** Takeshi GoTo*** and Yutaka YOSHIDA***

*First Department of Internal Medicine, Kobe University
**School of Allied Medical Science, Kobe University
***Hyogo Brain and Heart Center at Himeji

99mTc-pyrophosphate (PYP) myocardial scinti-
graphy was performed in 73 patients admitted to
the Coronary Care Unit. The time interval for
imaging from the onset of acute myocardial in-
farction (AMI) was 3.5 days in an average. In addi-
tion, thallium-201 (T1-201) myocardial scintigraphy
and gated cardiac blood pool scintigraphy were
performed. Findings of scintigram with 99mTc-
PYP were graded according to the distribution
pattern, intensity and size of myocardial uptake.
Sensitivity of positive scintigram for AMI was
949 (59/63). The group with localized pattern,

marked intensity and large size showed highest
value of serum maximum LDH (3,76941,052
IU/l, Mean+S.D.) and lowest value of radio-
isotope ejection fraction (21+89%;). Fifty percent
of dead patients (4/8) showed massive uptake in
99mTc.PYP myocardial scintigraphy. In conclusion,
alocalized pattern associated with marked intensity
and large size is a useful indicator for assessing the
severity of AMI.

Key words: 29mTc-PYP myocardial scintigraphy,
acute myocardial infarction, high risk cases.
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