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Doses determined using ICRP 2007
tissue weighting factors

O Other
M Thyroid
O Stomach

B Marrow
@ Lung

L M Liver

Effective Dose (mSv)

O Kidney

O Gonads

B Esophagus
Ml Colon

M Breast

W Bladder

Tec-99m Te-99m Te-99m Thalium  Dusl lsotope  Rb-82 MN-13 0-15 water CTCA CTCA with  Calcium
Sestamibi  Sestamibi  Tetrofosmin Ammonia wyithout ECTCM Scoring
Rest-Stress Stress Rest-Siress ECTCM

Doses determined using ICRP 1990
tissue weighting factors
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Source: Einstein AJ et al,
by G At - . Circulation 2008
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Slide Courtesy of M. Stabin, Vanderbilt, TN
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|ICRP Publication 60 ICRP Publication 103
(1991) (2007)
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|ICRP Publication 60 ICRP Publication 103
(1991) (2007)
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ICRP Publication 60 ICRP Publication 103
(1991) (2007)













Alternative ‘Low-Dose’ Radiation Dose-Risk Models
to the LNT hypothesis
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Slide Courtesy of J. Case, CVIT
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Slide Courtesy of A. Einstein, Columbia, NY
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Slide courtesy of Dominique Delbeke, MD, PhD







Risk -Benefit Analyses
typically are

Risk-Only Analyses

Slide Courtesy of P. Zanzonico




Risk-Benefit Analyses = Risk-Only Analyses
Why?

Linear, No -Threshold

/ Model

The radiogenic risk of canceris finite and quantifiable

Excess# _ # of People Radiation Risk
of cancers — Irradiated X Dose X Factor

/

Effective Dose, ED ERR = 5x10* /rem
(rem) NCRP 115 (1993)

The benefit of a radiologic procedure is Ill -defined
and not quantifiable (?)

Lives lost not performing procedure

Lives Saved = or
Lives lost in alternative, invasive procedure

Slide Courtesy of P. Zanzonico, Sloan-Kettering, NY




Risk -Benefit Analyses: Example 2
MSCT vs Conventional Coronary Angiography

MSCT ED (Coles etal. J Am Coll Cardiol 47: 1840, 2006): 1.4 rem
®& Radiogenic excess cancer death risk: 0.07 %

CCA ED (colesetal. JAm Coll Cardiol 47: 1840, 2006): 0.6 rem
®& Radiogenic excess cancer death risk: 0.03 %

CCA non -radiogenic_, non -contrast mortality risk
(Noto et al. Cathet Cardiovasc Diagn 24: 75, 1991). 0.11

50- to 55-yr-old US population (2006) 18.8M

MSCT screening for CAD (hypothetical)
1X @ Excess cancer deaths: 13,160 total
g5yrtoage 70 ® Excess cancer deaths: 39,400 total
2,627 |yr

Gross_ benefit of MSCT CAD screening: 34,873 [yr
Livessaved* ©® 10% of ~355,000 sudden
cardiac deaths /yr
(Heart Facts Update 2005)

* 1st Ml @ 68 yr (Heart Facts Update 2005) Einstein et al. JAMA 298:317, 2007
>90% had >75% stenosis in >1 vessel
(Liberthson et al. Circulation 49: 790, 1974)

Net benefit of MSCT (zanzonico etal. J Am Coll Cardiol 47: 1846, 2006): 32,640 /yr

Extrapolation




Risk -Benefit Analyses: Example 2

Scintigraphic Perfusion Imaging
Predicting Cardiac Events in Non -Cardiac Sx

Most important cause of peri -operative cardiac mortality

and morbidity is Ml, due to occult CAD
- Incidence - Vascular Sx: 13 %
- Mortality - Vascular Sx: 40 - 70 %

Peri-operative cardiac event rate - Vascular Sx
Dipyridamole 291TI perfusion defect
(3,600 patients, 26 studies)
C - Incidence - Severity = 0. Extent =0 : 2 %
- Incidence - Severity = 3, Extent =5 -6: 100 %

Patients w/ reversible perfusion defects: 22 %
Gojer and Williams. Am J Card Imaging 9: 213, 1995

Extrapolation

Vascular SXS (VA database) : 9,500 /yr
Peri-operative deaths (fatal MIs): 494  |yr

Gross_ benefit of pre -op perfusion imaging -
Predictable peri-operative deaths (fatal MiIs) avoided: 109 /yr

201T] ED / 4 mCi: 2.4 rem
Excess cancer deaths: 11 Jyr
Net benefit of pre -op perfusion imaging: 98 /yr












of Thousands of Lives Each Year

Slide Courtesy of P. Zanzonico, Sloan-Kettering, NY




