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Comparison of myocardial image quality and counts between low dose and standard dose scans with
a Cadmium-zinc-telluride semiconductor camera system
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Abstract

Objective: Cardiac single-photon emission computed tomography (SPECT) imaging using Cadmium-zinc-telluride (CZT)
camera has the potential to become shorter scan time and reduce patient's radiation exposure. We prospectively compared
the myocardial counts and image quality at low dose protocol with those at standard dose protocol. Methods: The study
group comprised 100 consecutive patients who underwent l-day stress/rest 99mTc tetrofosmin SPECT. Standard dose
(296/740MBq) protocol was performed in 50 patients with a 5-min scan time for stress, a 3-min for at rest. And low dose
(185/370MBq) protocol was performed in 50 patients with a 10-min for stress, a 6-min for at rest. Myocardial image quality
score was graded on a 4-point scale (1=poor, 2=adequate, 3=good, 4=excellent) and myocardial counts was assessed in both
of protocol. Results: Myocardial image quality score with low dose scans were similar to those with standard dose (3.8 = 0.4
vs 39 = 0.3; for stress, 3.8 = 04 vs 39 = 0.3; for rest, respectively). Myocardial counts were similar between low dose scan
and standard dose scan in both of stress (11,312451.3 + 2,045607.6 vs 119285727 + 2635,742.7) and rest (16,490,955.6 +
2,164,093.1 vs 16,382476.3 = 3,808452.0). Conclusion: These results suggested that low dose scan with longer scan time
obtain higher myocardial counts and enable to reduce patient's radiation exposure without loss of image quality.
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Figure 1 The region of interest around the LV
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Table 1 Clinical characteristics and scintigraphic findings in patients with
standard dose scan and low dose scan

standard dose scan low dose scan p Value

(n=50) (n=50)
Age (years) 70 = 10 67 =12 NS
Gender (Men/Women) 32/18 44/6 <0.005
Height (cm) 162.1 + 105 164.8 = 8.1 NS
Weight (kg) 612 + 14.1 66.2 = 10.0 <0.05
BMI 230 = 33 243 = 30 <0.05
BSA (m?) 165 + 0.23 174 = 015 NS
Hypertension 40 (80%) 37 (76%) NS
Diabetes mellitus 22 (44%) 22 (44%) NS
Hyperlipidemia 34 (46%) 34 (46%) NS
Smoking 28 (56%) 30 (60%) NS
Family history of IHD 7 (14%) 16 (32%) <0.05
Prior MI 14 (28%) 23 (46%) <0.001
Prior PCL 20 (40%) 36 (72%) <0.001
Prior CABG 2 (4%) 8 (16%) <0.05
Stressor
Exercise/ATP 20730 (40%/60%) 35/15 (70%/30%) <0.005
Mpyocardial perfusion score (QPS)
SSS 54 =54 92 =95 <0.02
SRS 29 =38 73 =95 <0.005
SDS 24 =24 19+ 17 NS
Left ventricular volume (QPS) /BSA
After stress (ml/m?) 355 = 141 432 + 288 NS
At rest (ml/m®) 358 + 144 437 = 280 NS

BMI=body mass index, BSA=body surface area, IHD=ischemic heart disease, PCI=percutaneous
coronary intervention, CABG=coronary artery bypass grafting, ATP=adenosine triphosphate disodium,
QPS=Quantitative Perfusion SPECT, SSS=summed stress score, SRS=summed rest score, SDS=summed

difference score
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Figure 2 Comparison of myocardial counts at stress
image according to scan time between
standard dose scan and low dose scan
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Figure 3 Comparison of myocardial counts at rest
image between low dose scan and standard
dose scan
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Figure 4 The prevalence of excellent/good rating SPECT image according to scan time in stress
imaging (A) and rest imaging (B)
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Figure 5 Representative SPECT images with low dose protocol
A patient had 3-vessel disease with antero-septal, infero-posterior old myocardial infarction.
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