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Abstract

Purpose: Using rest T1-201 /dipyridamole stress gated Tc-99m-MIBI/ 24 hour delay TI-201 SPECT, we
investigated the predictive values of the markers of the stress-rest reversibility (Rev), T1-201 rest perfusion
(Rest), T1-201 24 hour redistribution (Del) and Tc-99m-MIBI gated systolic thickening (Thk) for wall
motion improvement after coronary artery bypass surgery. Materials and Methods: In 39 patients (M:F=
34:5, age 58+8), preoperative and postoperative (3 months) SPECT were compared. 24 hour delayed SPECT
was done in 16 patients having perfusion defects at rest. Perfusion or wall motion was scored from 0 to 3
(0: normal to 3: defect or dyskinesia). Wall motion was abnormal in 142 segments among 585 segments of
99 artery territories which were surgically revascularized. Results: After bypass surgery, ejection fraction
increased from 37.8+9.0% to 45.5%12.3% in 22 patients who had decreased ejection fraction preopera-
tively. Wall motion improved in 103 (72.5%) segments among 142 dysfunctional segments. Positive predic-
tive values (PPV) of Rev, Rest, Del, and Thk were 83%, 76%, 43%, and 69% respectively. Negative predic-
tive values (NPV) of Rev, Rest, Del, and Thk were 48%, 44%, 58%, and 21%, respectively. Rest/gated
stress/delay SPECT had PPV of 74% and NPV of 46%. Though univariate logistic regression analysis revealed
Rev (p=0.0008) and Rest (p=0.024) as significant predictors, stepwise multivariate test found Rev as the
only good predictor (p=0.0008). Conclusion: Among independent predictors obtained by rest T1-201/ stress
gated Tc-99m-MIBJ/ delayed T1-201 myocardial SPECT for wall motion improvement after bypass surgery,
stress-rest reversibility was the single most useful predictor. (Korean J Nucl Med 1998;32:6:497-508)
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Fig. 1. Rest T1-201/dipyridamole stress gated Tc- 99m-MIBI/24 hour delay T1-201 SPECT protocol.
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Fig. 2. Myocardial segments. Using apical, mid and basal short axis images and horizontal long

axis image, left ventricular wall was divided into 17 segments.
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Fig. 3. Myocardial perfusion and wall motion were scored semi-quantitatively. A. Perfusion was scored using
T1-201 rest and delayed images and ungated Tc-99m-MIBI image. B. Wall motion was scored using cine
display of wall motion using stress gated Tc-99m-MIBI SPECT.
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Table 1. Positive and Negative Predictive Values of Markers Obtained with Rest T1-201/ Dipyridamole Stress

Tc-99m-MIBI/24-hour Delay SPECT

Positive predictive

value Negative predictive value

Stressfrest reversibility

Rest TI-201 uptake

Delayed TI1-201 redistribution
Systolic wall thickening

83% (68/82)
76% (89/117
43% (3/7)

69% (68/98)

49% (16/33)
44% (11/25)
58% (11/19)
20% (9/44)

)

Table 2. Statistical Predictive Values of Parameters for Wall Motion Improvement by Univariate and Mul-

tivariate Logistic Regression Analysis

Chi-square p value

Univariate analysis

Stress/rest reversibility 11.8 0.0008

Rest T1-201 uptake 5.05 0.024

Delayed T1-201 redistribution 0.19 0.65

Systolic wall thickening 0.93 0.33
Multivariate analysis

Stress/rest reversibility 11.8 0.0008
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Fig. 4. Ejection fraction before and after coronary artery bypass graft surgery were depicted
in patients with normal preoperative left ventricular function (4A) and left
ventricular dysfunction (4B).
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Fig. 5. Decision tree of viable myocardium using rest/ stress/ delayed myocardial SPECT. Among
115 segments having abnormal perfusion and wall motion, 82 had reversible perfusion
decrease and 33 had persistent decrease. Among 33, 26 segments (*) had delayed imaging.
Eighteen of 26 had perfusion defect (grade 3), 6 of whom showed redistribution at 24 hour
delay. Numerator/denominator within boxes means viable segmentsftotal segments. PPV is
positive predictive value and NPV is negative predictive value.
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