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Prognostic Value of Rest TI-201/Dipyridamole Stress Tc-99m-MIBI Myocardial Single
Photon Emission Computed Tomography(SPECT)
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Myoung-Mook Lee, MD’? and Myung Chul Lee, MD'

'Departments of Nuclear Medicine, *Internal Medicine, Seoul National University College of Medicine,
Seoul, Korea

ABSTRACT

Background and Objectivesl] Dual isotope myocardial SPECT, rest thallium-201/dipyridamole stress Tc-99m
sestamibi is used to diagnose coronary artery disease. We examined predictive value of myocardial SPECT for
the prognosis of patients having or suspected coronary artery disease. Materials and Method[] We examined
692 patients referred for dipyridamole stress myocardial perfusion SPECT. Cardiac events (hard and soft events)
were followed up with medical record review and telephone interview. Survival analysis and multivariate Cox
proportional hazard model were used to find significant predictors and the incremental predictive value of
myocardial SPECT. Patients with coronary angiography (O 246) were analyzed in separate group. Results(]
There were 4 hard events and 3 soft events in 341 normal SPECT group (1.20%/yr). There were 5 hard events
and 21 soft events in 351 abnormal SPECT group (4.69%/yr). Survival curve was separated between normal
SPECT group and abnormal SPECT group (p<0.01). In univariate analysis, smoking, history of myocardial
infarction, typical chest pain and SPECT findings were important variables. In multivariate analysis, SPECT
result was the single most independent predictor. Large reversible perfusion abnormality predicted worse
prognosis. In patients with coronary angiography, SPECT did not add statistically significant predictive value to
the coronary angiography. Conclusionl] Dipyridamole stress T1-201/ MIBI dual isotope myocardial perfusion
SPECT provided excellent prognostic information. Extent of reversible perfusion decrease was the independent
predictor of future cardiac events. (KKorean Circulation J 1998528(8):1260-1271)
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Fig. 1. Study Population. Eighty seven patients in whom
CA-BG or PTCA were performed within 2 months after
SPECT studies were excluded because SPECT findings
were used for the preparation of revascularization.
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Fig. 2. Assignment of myocardial segments for scoring
of perfusion abnormalities on SPECT images. Seventeen
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Stress scores were summed to represent disease ext-
ent in myocardial perfusion SPECT.
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Table 2. Patient characteristics of groups who experienced

Fig. 3. Total and hard event rates among the patients
showing normal or abnormal SPECT findings. Statistical
difference (chi square test, p<0.01) was found in the
total event rates, but not in hard event rates.

cardiac events and who did not during follow-up

Cardiac event (nO 35) No events (nO 658) p-value

Age
Male Sex, %
Symptoms
Typical Angina
Atypical Symptom
Asymptomatic
Hypertension
Diabetes
History of myocardial infarction
Smoking
Serum Cholesterol
Pretest Likelihood of CAD
Referral r ate of coronary angiography
Number of reversible perfusion defect on myocardia | SPECT
Number of persistent perfusion defect on myocardial SPECT

58.3+ 9.2 59.0+ 10.4 0.677
64.7% 55.6% 0.401
91.4% 62.6% 0.010
8.6% 25.1%

12.3%
54.3% 50.1% 0.628
20% 25.1% 0.495
28.6% 10.8% <0.001
60.6% 35.0% 0.003
194+ 44 189.5+ 60.8 0.741
78+ 20.7 61.8+ 30.0 0.008
32.7% 88.6% <0.001
3.7+ 3.9 1.1£ 2.4 <0.001
1.7+ 4.0 0.9+ 2.6 0.06

1264

Korean Circulation J 1998;28(8):1260-1271



(00 0000469%/0)000. 300 000 OO
000 00000 3000 000 000 00 00
000 00000. 1300 0000 000 0000
000 00000 800 0000 00000000
ooooo.

00 SPECT OO OO0 SPECTO 000 OO
00 00000 00000 000 000 00O0@
000 00 p<0.001, Fig. 3). 00 SPECTOOO O
00 00 000 000 00 0000 000 000
0 00000 0 000 00 00000 000 00
000 000 000 00 0000 00 0000 O
000 0O0O(Fig. 4). 00 000 00 000 OO
00 00000 0 0000 00 000 00 000
0 00 0000 0000 (Fig. 5).

000 0000 00 00 0000 000 000
0 0000 000 0000 0000 000 OO0

w

SPECT 000 00 000000 000.00000
00 OO0 00 0000 000 (Fig. 6).

AZRE SPECTZIIS} MZE EA

00 00 SPECTOC OO0 00 OO0 000 OO
00 OO0 00 000 000 00000. 00 SP-
ECT 000 0000 OO0 SPECTOO OO OO0
000 0000 0000 000 (pd0.0018, Fig. 7).

Cox HIZYEHE 2Ho| HE

00oOo(S@)D 000 00 0000 00 00 O
00 00 000 [yOlog(—log(SM)]C 000 OO
0.0 00000 0 000 00 0000 00 000
00000 CoxDOO 000 O 000 000 (Fig. 8).

s )

- )
(%] (=}
T T

iy
o
T

Event Rate (%)

4.35

1%,
T

2.05

L7

Normal <4 4-7 8-11 >11
SPECT Number of segments

1 y
5@ .
_
Foo // / %

Normal Persistent Reversible

. ®

4.5 |-

35F
241
1.5+ 1.16

g %
05

0
0 1 §

Normal <4
SPECT

Hard Event Rate (%)

Fig. 4. Total and hard event rates by SPECT findings.
Reversible abnormality included partially reversible
perfusion decreases. Total event rate was higher in
patients having reversible decrease. AO total event
rate, BO hard event rate.

Fig. 5. Comparison of event rates by number of segm-
ents with decreased perfusion at stress. Summed stre-
ss score was grouped normal, patients having less than
4 abnormal segments, more than 4 and less than 7,
more than 8 and less than 11, and having more than
11 segments. A0 total event rate, BO hard event rate.
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Fig. é. Tofal and hard event rates according to the pre-
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Fig. 8. Log-log survival distribution functions of two
groups with or without SPECT abnormalities were par-
allel to each other. Two curves showed no crossing but
were increasing as fime went by. Basic assumption of
fime-invariance of proportional hazard ratios was par-
tially fulfilled.
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A. Univariate model

Variables Relativerisk ~ 95% Confidence interval  P-value
Age 1.259 0.487-3.253 0.6345
Sex 1.601 0.893-2.869 0.1140
Symptom 2.413 1.209-4.818 0.0125
Hypertension 1.027 0.590-1.789 0.9246
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Reversible defect(>7) 6.326 2.445-16.363 <0.0001
B. Multivariate model
Variables Relativerisk ~ 95% Confidence interval  P-value
Symptom 1.995 0.820—4.854 0.1281
History of Ml 1.314 0.644—2.682 0.4530
Smoking 1.321 0.750—-2.476 0.3856
Abnormal SPECT 2.802 1.212—-6.474 0.0159
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Fig. 9. Total and hard event rates in patient groups in whom coronary angiography was performed (n 246) and
not (nO 446). Angiographic findings were so important predictors that we could not find incremental value of
SPECT findings in patients in whom coronary angiography was performed.
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0000 SPECT OO0 OO 0OO0OD0OO0 O O
0000 00000 000 000 000000 O
0 SPECTOOO OO OO OO0 OO0 000 000
(risk stratification)d OO0O0O OO0O. 00 O OO
0000 00 D000 00000 000 0000
00 0O0OO0O0 OO0 0000 OO0 0000 OO0
SPECT 000 00000 OO0 OO000O0.00
0 OO0 0000 00 SPECT OO0 0000 O
0 00 0O000 0000 O 0 0000 0000
0 000 000 000 0000 000000 O
00 000 OO0 00000 00 00 0000 O
0 000 00 0000 0O00. SPECTO 0000
0 000 0 000 000 00 0000 0000
00 OO0 00 O 000 SPECT 0O 00O O
00 000 00000 00000 000 000 O
00 000O0.00 0O000 000 O 00 SPECT
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0 00 00 000 00 0000 OO0 000 O
00000 00000 00 0000 SPECT 00O
00 00 0000 0 000 000 00.0000 O
0 00000 00 00 00 00000 0000 O
00 oooo.

00 000 000 000 0000 00 000 O
0 00 00 0000 SPECT OO OO0 OO O
0000 Cox 00000 0000 0OO0O0O. OO
00000 00 00 000 00 00 000 000
000 000 00000 000 00 SPECT OO
0 0000 000 0000 000 Cox 00000
000 00C0. 00000 000 000 00000
0000 00, 00, 000 00, 000, 00, 00
0,00 000 00 OO0 00 000 O 000 O
00 OO0 000 00, 0000 00000 000
00 00 000 0O0O(Table 3).

00 000 0000 0000 000 000 O
00 00 0000 00 00000 000 00 O
0D00000. 00 SPECTO 000 0OOO O
00 0000 00 00 SPECT 000 OO0 OO
000 O O00(Fig. 6) 000 Cox 00000 O
000 SPECT OO0 OO0 0000 0000 OO
000 D00 OO0O0O(Table 3). 000 0000
0 00 0000 00 SPECT 00O 0000 O
0 00 000 0000 00 5600 11.20 OO
00 0Oo.

0 0000 000 000 00000 00 OO0
SPECT OO0 SPECT OO OO0 000 00O
00 000 000 000 0000 000 00 O
00 0O0O000. 000 000 00000 000
00000 00 00 000 000 00 000 O
0000 00 00 000 00 70 00 O 00O
0 00 0O00.0 000 000 Cox OOOOO
000 0000 000 00000 O 000 OO0
000 00 700 000 OO0 000000 560
0 OO0 000.0 000 00000 SPECTOO
0 0000 00000 0000 000 000 87
00 0000 OO0 00000 00 00 000 O
000.0 000 SPECTO OO0 00O 00O O
0 000 000 OO0 00000 000 00
00 0O0OooO.

SPECT 000 OO 0OOOO 000 000 OO
000 00 00 000 0000 00 000 00
00 0000 000 00 0000 00 (nonviable)
000 D000 0O0.00 00 000 00000 O
0000 00 00 00 000 00 0000 000
00000 000.0000 000 00/000 000
0 00 000 0000 0000 00 0000.

00000 00 00000 00 000 0000
0 0000 00.00 000 00 00 000 00
0 0000 000 000 00000 00 0000
00 000O0. SPECT 00O 00 00 00 00O
00 00 00 0000 000 00000 00 00
00 0000.00 00 000 000000 000
0 00 000 0000 000 000 00 00 O
ooogt?

0 00000 00 SPECTOOO 000000 O
00 00 00 000000 0000 000 000
00000 000 O 000 00000.000 00
00000 000 000 00 SPECTO OO0 OO
0 000 00000 0000.0 000000 00
0 000 00 000 0000 00 0000 000
000 000 00000 000 000 00 00 O
00 000O0.000 00 00 SPECT OO0 O O
0 00 000 00 00 000 00 00 0000
00 D000 00 00 000 00 000 000
SPECT 000 OO OO0 OOOO0 000 000
00 000 000 0oOoo.

00 OO0 SPECT OO0 00O 000 0O O
0 0000 00 0000, 000000 0000
D000 OO0 SPECT OO0 00O 0O OO0
0000 00 00 00 00000 000 000
0. 000000 00 000 0000 00 OO0
SPECTO 0000 0OO0O 000 00000 O
00 00 0 o0.

FO
2

N E:

00000 00 00 0O sPECT O OOO00O0O O
OO0 OO0 0oOD 0DOO 0 oob oo sPeECT OO
oo oo bb 000 oo 0 bbb ooooo.
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EERTEE

000000 0000 OooO 00 SPECTO OO0
00 0O 000 000 OO0 6920 (SPECT OO
3410, 000 3510) O OO0 OO0 Ooooo
00 0000 00 0000 ooooo.oooo o
000 00 O0OO0O0 00 OO0 Oooo oo@Eo
00)o 000ooOoooo ooo ooooooo
00 00 SPECT OO 200 OO0 OO0 CoOo@
0 00)o 00 00 oooo ooag.

4 1}

00 OO0 0000 00 sPECTOOOO 400 O
0 000 300 00O 000 o000 oooo oo
0O 0000 205%(1.20%/0) 0000, 000
SPECTOOOO 600 U0 OO 0O 2100 00 OO
0O 0000 0000 000 o000 7.69%(4.69%/
OH)ooo@ooo 00, p<o01). OO 00 SPECT
0 000 OO 0000 U0 00O 000 oooo
000 00O 0OoOO0O0 obooo ooovantel—
Haenszel 00, p<0.01). 00O Cox OOOOO O
000 00 00 SPECT OO0 OOOO OO O
OO OO0 000 OO0 00O 00 oo oooo
O(@O0.0008, OO0 O 11.17). OO0 OOO
OO O0OC Oooooo ooo sPeCT ODOOOO.
0000000 OO0 ODOOoOoE4e0) 0O sp-
ECT OO0 OO0 0000 O ooooo ooo
ooog.

7z

00 OO0 sSPECTUO OO0 O OO OOOO O
00 0000 120%000 00 00 00000 OO
000 00O SPECT OO0 000 0000 0000
000 OO0 00O 000 0oO0. 00 SPECT 0O O
00 000 00 00 000 oo oo ooo ooo.
00000 00 OO0 SPECTO OOOOO DOO O
0 000 000 0 00 ooo oooo.

SM SO0 O0000 SPECT. OOOO0O- OO- O
oooood.
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