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“Potentially Practical” or “Usable”

謝德鈞 孫盛生 高嘉鴻
核子醫學科

中國醫藥大學附設醫院

『正當性 (justification)』
• 使用游離輻射能種類、目的及時機須合理且合法。

『最佳化 (optimization)』 最佳化 (optimization)』
• 使用游離輻射能方式的能做到『合理抑低(As Low 

As Reasonably Achievable, ALARA)』。
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減少個體(病患、相關工作同仁及一般大眾)
之輻射暴露
• 減少游離輻射能對人體之機率性效應發生率

• 防止非機率性效應的產生防止非機率性效應的產生
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Appropriate Use Criteria (AUC)
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Expert opinion and expert interpretation 
of existing clinical and trial evidence.

Not account for:
• Costs of the test
• Cost­effectiveness
• Relative performance compared to alternative 

tests
• Ionizing radiation of individual test
• Impact of repeat testing or layered testing
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… first 100 days of 2006 (January 1–April 10) at 
Columbia University Medical Center, New York, NY…

... The cardiologists rated 256 (64%) of 400 nuclear 
stress tests as appropriate, 68 (18%) as uncertain, 55 
(14%) as inappropriate(14%) as inappropriate; 21 (5%) tests were unable to be 

fclassified...

... Inter-rater reliability for noncardiologist raters was 
modest (unweighted Cohen κ, 0.51, 95% confidence 
interval, 0.45–0.55)... Inter-rater reliability for the 2009 
Appropriate Use Criteria for radionuclide imaging is 
modest, and there is considerable variation in the 
ability of raters at different levels of training to identify 
inappropriate tests.
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台灣 (2005)
MPI: 3.01次/每千人口/
每年
CATH 2 45次/每千人

美國 (2005)
Cardiac NM (含MPI):
33.11次/每千人口/每年

CATH: 2.45次/每千人
口/每年
M/C: 1.23

美國65歲以上 (2001)
MPI: 82.4次/每千人口/
每年
CATH: 58.6次/每千人
口/每年
M/C: 1.41
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Nuclear cardiologyNuclear cardiology占所有核醫檢查執行數比例占所有核醫檢查執行數比例
台灣約台灣約30% (200830% (2008約貢獻每人約貢獻每人0 040 04 mSvmSv有效劑量有效劑量))
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台灣約台灣約30% (200830% (2008約貢獻每人約貢獻每人0.040.04 mSvmSv有效劑量有效劑量))
美國美國57%57% (2006(2006約貢獻每人約貢獻每人0.650.65 mSvmSv有效劑量有效劑量))

Selection of radiotracers
Stress­first or Stress­only imaging 

protocols for reduced dose MPI
Novel reconstruction software scannersNovel reconstruction software, scanners, 

and collimators for MPI
Dose reduction with PET
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The overall unadjusted annual mortality rate in patients who had a 
normal SPECT with a stress-only protocol was lower than in those 
who required additional rest imaging (2.57% vs. 2.92%, p = 0.02). 
After adjustment for baseline clinical characteristics no 
significant differences in patient mortality were seen between 

the 2 imaging protocols, but the stressthe stress--only group only group 
received a 61% lower radiopharmaceutical dosagereceived a 61% lower radiopharmaceutical dosage. 
Independent predictors of worse survival included increasing age, 
male sex, diabetes, history of coronary artery disease, and inability 
to exercise (all p < 0.001) but not the type of SPECT protocol 
used to image patients.
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