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=ABSTRACT =

Value of Tc—99m Pyrophosphate Myocardial Infarction Imaging in the
Detection of Acute Myocardial Infarction

» —In the Cases with Nondiagnostic Electrocardiogram —

Yung Woo Shin, M.D.

Department of Internal Medicine, College of Medicine, Pusan National University

The traditional diagnostic methods available for diagnosis of acute myocardial
infarction such as electrocardiogram and serum enzyme analysis have well known
limitations in clinical application and identifying the acute myocardial infarction.
Therefore it does seem important to develop additional noninvasive means of ide-
ntifying the presence of myocardial necrosis which may be used in conjunction
with standard techniques for infarct recognition.

The purpose of this study was to define the diagnostic usefulness of myocardial
infarct imaging with technetium—99m stannous pyrophosphate (Tc—99mPYP) which
is introduced in clinical application recently. The study was performed in 41 pa-
tients with chest pain thought to be due to acute myocardial infarction and with
nondiagnostic electrocardiogram by serial determinations of serum creatine kinase
— MB ( CK—MB )} isoenzyme and lactic dehydrogenase (LDH) isoenzyme—1/~2 ratio
accompanying with Tc—99m PYP myocardial imaging. The results are as follows:

1) Of the studied 41 patients, none showed false positive and 3 false nega-
tive Tc—99m PYP myocardial scintigraphic finding in the diagnosis of acute moyc-
ardial infarction. On the other hand, serum CK—-MB isoenzyme and LDH-1/-2
ratio showed 10 and 1 false positive, and none and 4 false negative findings, res-
pectively.

2) The 3 patients who couldn’t be identified by Tc—-99mPYP myocardial imag
ing technique had subendocardial infarction in all.

3) Of the 10 patients with false positive elevation in serum CK-MB isoenzyme
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determinations, 5 patients were postcardiotomy syndrome, 1 after cardiopulmonary
resuscitation due to cardiac arrest, 1 after cardioversion, 1 unstable angina, lafter
coronary bypass surgery and 1 after carotid endarterectomy. In all of these pati-
ents, serum CK— MB isoenzyme levels were within 5—10% of total serum CK level

In conclusion, Tc—99m PYP myocardial

imaging technique appears to be very

specific and high sensitive diagnostic tool for detecting acute myocardial infar-

ction as compared with serum enzyme analysis. Tc—99mPYP myocardial scintig-
raphy in addition to serum CK~ MB isoenzyme determination which it is useless

as an isolated finding due to the poor specificity may be extremely valuable in

confirming the diagnosis of myocardial infarction, especially in the cases with no-

ndiagnostic electrocardiogram.
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ZEAN4£AL B ATy A ZFA A Aol A A AR YR 11dlFellA 5ol +=
@3 CK-MBx|7} 33 5~10% o)z Tc%m PYP MAEE A #Axlgn, wepd A= A &
3 CK—MBzH 4ae 938 AR Eez aelw

Table 1. Case materials ) o] 5o] 7}x| %2 postcardiotomy syndrome wj-Fo

2 A=y A 6o Follv AN AR

Preexisting conditions No. cases
o} wrzto] glo] SFAHLAEF T 149 I
Intraventricular conduction disturbances 9 Z A Ea] Fol] 400 watt 2] AHFEST UL 17}
Old myocardial infarction 11 AR, WAFTNHLE T AEe e 1o ¥ AEY
Cardiac surgery 15 Wb A A S8 uhe 1ejo} e Al A Eg w2
Artificial cardiac pacing 4 A9, zelm E EA JAF 14 ¥ A siA Y

Hypertrophic cardiomyopathy

ofx

1o o}giet
3183 CK-MB=| 7} 10%o]4to 2 Frtsle] 3l
SHAE Tc®mPYPAZFAZ A S44A IR

Total 41

Table 2. Tc-—%®™pyrophosphate myocardial scintigraphic findings in comparison with serum CK-
MB isoenzyme levels

Tc-99m PYP scan *

Serum CK-MB level Nagitive Positive Total
Less than 5% 17 - 17
5~ 10 % 11 - 11
More than 109% 2 11 13
Total 30 11 41

Abbreviations: Tc—99m PYP scan: Technetium—99m pyrophosphate myocardial scintigram, CK—MB: Crea-
tine kinase MB isoenzyme.
* Tc—99m PYP scan:Images with 2+ or greater uptake, either a diffuse or localized pattern, were consi-

dered positive for myocardial infarction.

Table 3. Dlagnosis of patients with negative Tc —99m pyrophosphate myocardial scintigram and
elevated serum CK-—MB isoenzyme level

Groups Diagnosis No. cases Subtotal
Negative Tc—99m PYP scan Postcardiotomy syndrome 5
with 5 ~ 109 serum Cardiopulmonary resuscitation 1
CK-MB level DC countershock for VF 1
Unstable angina 1
Subendocardial infarction 1
Coronary artery bypass graft 1
Carotid endarterectomy 1 11
Negative Tc-99m PYP scan Shock and subendocardial infarction 1
with more than 10% Subendocardial infarction 1
serum CK-MB level 2

Abbreviations: Tc—99m PYP scan: Technetium-99m pyrophosphate myocardial scintigram
CK -MB: Creatine kinase MB isoenzymes.
VF : ventricular fibrillation.
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2} |5l c}( Table 3).

3) &4 LDH-1/-23], 8% CK-MBz] 3 Tc®m
PYPAl #5147 9 *&iwﬂ}
33 CK-MBx| 7} 5% olslo]x
AZEa 4R 17 % 1 &-‘% 33 LDH-1/~-24]5}
lolato g Frtsle] gle Aol A= o, ez
16al = RS} ads LDH—l/—z ¥l 7F 1elslge} Te
OmPYP Al 25417 Ab7E A LA o)A WA CK-
MB 2| 7} 10% ol4telx, LDH-1/-24]7} 10]4kel %

L4 Tc%m PYP

2= 249k = @3 CK-MBx|7} 10% ol4elxm
¥4 Tc®mPYP #2404 &4 LDH-1/-29|
M7k Lojsiel A& 4elqieh FANAF ¥4 CK-
MB3) 7} 5~10% <kell 9l 115 10| &4 LDH
-1/-29 ¥]7} Lo]seja Te®mPYP AlZF4pxd4}
L &4elgiony, tpMx] 10« = LDH-1/-2 2}4] 7}
lolateld A 24 Tc®mPYP Al ZFAl4£ Aol
( Table 4).

4) 83X CK-MBx| 2 Tc®mPYP Al 23473}
Batslx ¥ @A LDH-1/-24]8 29l 2=
3 LDH-1/-29) ¥]7} 10]4elo] % 42 CK-MB

Table 4. Tc —~99m pyrophosphate myocardial scintigraphic findings in comparison with serum CK-—
MB isoenzyme levels and lactic dehydrogenasz isoenzyme —1 to -2 ratio

Serum CK-MB
Reversed
Tc-99mPYP scan LDH-1/LDH-2 Less than 5% 109% More than 109% Total
- Negative Absent 16 10 - 26
Present 1 1 2 4
Positive Absent - - 4 4
Present - - 7 7
Total 17 11 13 41

Abbreviations: Tc-99m PYP scan: Technetium —99m pyrophosphate myocardial scintigram.

CK ~MB: creatine kinase MB isoenzyme.

LDH-1/LDH-2: latic dehydrogenase isoenzyme -1/ -2 ratio.

Table 5. Diagnosis of patients with discrepany between serum CK—~MB isoenzyme level of TC—
99m pyrophosphate myocardial scintigraphic finding and serum lactic dehydrogenase

isoenzyme —1 to -2 ratio

Groups Diagnosis No. cases Subtotal

Negative Less than 5% serum Coronary artery bypass 1 1
Tc-99m CK-MB with reversed graft followed by
PYP LDH-1/LDH -2 ratio coronary artery spasm
scan More than 10% serum Shock and subendocardial infarction 1

CK ~MB with reversed Subendocardial infarction

LDH -1/LDH-2 ratio 2
Positive More than 10% Perioperative myocardial infarction 2
Tec~99m serum CK-MB without after cardiac surgery
PYP reversed LDH~1/LDH -2 Reinfection of myocardium 1
scan ratio Extensive anterior myocardial 1

infarction 4

Abbreviations as same as table 4,
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Table 6. Distribution of patients according to three diagnostic modalities for acute myocardial
infarction in 41 cases with nondiagnostic electrocardiograms

Serum MB+LD+ MB-LD- MB+LD+ MB+LD—- MB+LD- MB-LD+

CK ~-MB TC+  TC- TC— TC— TC— TC— Total
59% 7 16 10 ! a
No. cases
109 7 2% 0 2 a

Abbreviations : MB: % of peak serum creatine kinase MB isoenzyme level to total creatine kinase level { more
than 59 or 10% considered positive ).
LD:ratio of serum lactic dehydrogenase —1 to —2( more than 1 considered positive).
Te: Tc~-99m pyrophosphate myocardial scintigraphic finding ( more than 2+ considered po-

sitive ).

b=k LDH—1/~2 o] w7} 1o]Ao R FriEm

CK-MB ]98] 4bsge] glomdd 54 4
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44 29 2 9144 40, TC®mPYP 4 2F 2472
SloF4el 9 A24el 26 2ASY}( Table 6).
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