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Nitroglycerin-Challenged Tc-99m MIBI Quantitative Gated SPECT to
Predict Functional Recovery After Coronary Artery Bypass Surgery
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Abstract

Purpose: The performance of nitroglycerin-challenged Tc-99m-MIBI quantitative gated SPECT for the
detection of viable myocardium was compared with rest/ 24-hour redistribution. Ti-201 SPECT. Materials
and Methods: In 22 patients with coronary artery disease, rest TI-201/ dipyridamole stress Tc~-99m-MIBI
gated/ 24-hour redistrioution TI-201 SPECT were performed, and gated SPECT was repeated on-site after
sublingual administration of nitroglycerin (0.6 mg). Follow-up gated SPECT was done 3 months after
coronary artery bypass graft surgery. For 20 segments per patient, perfusion at rest and 24-hour
redistribution, and wall motion and thickening at baseline and nitroglycerin-challenged state were quantified.
Quantitative viability markers were evaluated and compared;(1) rest thallium uptake, (2) thallium uptake on
24-hour redistribution SPECT, (3) systolic wall thickening at baseline, and (4) sysiolic wall thickening with
nitroglycerin-challenge. Resulis: Among 100 revascularized dysfunctional segments, wall motion improved
in 66 segments (66%) on follow-up gated myocardial SPECT after bypass surgery. On receiver operating
characteristic (ROC) curve analysis, the sensitivity and specificity of rest and 24-hour delayed redistribution
TI-201 SPECT were 79%, 44% and 82%, 44%, respectively, at the optimal cutoff value of 50% of TI-201
uptake. The sensitivity and specificity of systolic wall thickening at baseline and nitrogiycerin—challenge were
49%, 50% and 64%, 65% at the optimal cutoff value of 15% of systolic wall thickening. Area under the ROC
curve of nitroglycerin—challenged systolic wall thickening was significantly larger than that of baseline systolic
wall thickening (p=0.004). Conclusion: -Nitroglycerin-challenged quantitative gated Tc-99m-MIBI SPECT
was a useful method for predicting functional recovery of dysfunctional myocardium.
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Figure 1. Protocol of rest/ 24-hour redistribution T-201 SPECT and
post-stress nitroglycerin  (NTG)-challenged Tc-99m-MIBl gated
SPECT. After acquisition of baseline Tc-99m-MIBI gated SPECT,
nitroglycerin (6 mg) was administered sublingually and another
gated SPECT was acquired.
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Figure 2. Correlation of delta summed quantitative wall motion

(between preoperative baseline and postoperative
follow-up) with delta ejection fractions (between
preoperative and postoperative follow-up). Correlation
coefficient (r) between delta summed quantitative wall

motion and delta ejection fractions is 0.912 (p<0.001).
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Table 1. Receiver Operating Characteristic Curve Analysis to Predict Functional Recovery . of Viability

Markers of Gated SPECT

Viability Marker AUC Optimal Cutoff Sensitivity Specificity

Rest Ti-201 0.558 50% 79% 44%

Uptaker
Delayed TI-201
. % 2% 44%

Redistribution=¥ 0.5%9 S0% 8

Thickening 0.538 15% 49% 50%
at Baselinet
Thickening with 0.669 15% 64% 65%

NTG Challenget #

0=0256, ¥ p=0.004, ¥ p=0232
AUC; area under the ROC curve
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Figure 3. Receiver operating characteristic (ROC) curve analysis of viability marker to predict functional recovery
of dysfunctional myocardium. (A} There is no significant difference of area under the ROC curve (AUC)
between rest and 24-hour delay redistripution TI-201 (p=0.256). (B) AUC of nitroglycerin—challenged
(NTG) systolic wall thickening is significantly larger than AUC of baseline systolic wall thickening (p=

0.004).
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Table 2. Comparison of TI-201 Delayed Redistribution and Nitroglycerin-Challenged Systolic Thickening

in the Prediction of Viable Myocardium

Systolic Thickening on Nitroglycerin—Challenged Gated SPECT

TI-201 Delayed Redistribution

26 (18)
7 (6) 20 (6)

( );viable segments
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