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“Radiation is one of those things that    

     people talk about 

Never really pay much attention to” 



Do you know your doses in the last year? 
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Italian Society of Invasive Cardiology, 2011 Radioprotection study 

Do you know DAP (KAP) doses to patient? 







It’s a Serious Problem 

It’s a Negligible Problem 



It’s a Serious Problem 



Lens opacity   /   Cataract 

Eye opacities

37.9%

12%

Interventionalists Controls

Kleiman NJ, CCI 2010  

A dose dependent increased risk of posterior lens opacities 

p<0.005 

Rehani,M, Vano E, Radiat Prot Dosimetry, 2011 



Roguin A et al. EuroIntervention 2012;7:1081-86  



Biologic effect of radiation 

Direct action : 25% 
• Direction interact with target 

• High LET 

e 

P + 

Radiation Cancer 

DNA damage(DSBs) 

Indirect action: 75% 
 

• Formation of reactive free radical-> 

DNA damage 

e 

P + 
OH   (Hydroxyl radical) 

     : the most damaging 

           (⅔ of all effects) 



Low dose radiation cellular effects 



Fetal radiation risk 

Radiation risks are most significant during 

organogenesis and in the early fetal period, somewhat 

less in the 2nd  trimester, and least in the 3rd trimester 
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ICRP 84, Pregnancy and radiation 



It’s a Negligible Problem 



Europace (2014) 16, 946–964 doi:10.1093 

Typical patient radiation doses for common  

procedures 



Excess risk of developing solid cancer in LSS 

Solid cancer risks among atomic-bomb survivors 1958-1998 

Solid cancer  Leukemia 

1 Gy = 1000 mGy 



Estimated excess relative risk of mortality from  

solid cancer in A-bomb survivor (< 500 mSv) 

Brenner et al.(2003)   PNAS 100(24) :13761-13766 



Classic Paradigm of Radiation Injury 

U.S. Department of Energy 



Risks in a pregnant population  

Not exposed to radiation 

Risks: 

- Spontaneous abortion   > 15% 

- Incidence of genetic abnormalities 4-10% 

- Intrauterine growth retardation  4% 

- Incidence of major malformation 2-4% 

ICRP 84, Pregnancy and radiation 



Probability of bearing healthy children as a 

function of radiation dose  
 

Dose to 
conceptus (mGy) 

above natural 
background 

Probability of no 
malformation 

Probability of no 
cancer (0-19 years) 

      0 97 99.7 

      1 97 99.7 

      5 97 99.7 

    10 97 99.6 

    50 97 99.4 

  100 97 99.1 

>100 Possible Higher  

from ICRP 84, Pregnancy and radiation 



It’s a Negligible Problem 



Philips FD 10 Default Setting Fluoro flavor 1(Low) Fluoro flavor 2 (Normal) Fluoro flavor 3 (High) 

Pulsed Fluoro Frame speed 15 15 30 

Dose rate limitation (microGy/s) 697 1395 1395 

Focus Smalllest Smalllest Smalllest 

Spectral Filter CU 0.4 0.1 0.1 

Spectral Filter Al 1 1 1 

(#3 EP) Setting  

= Philips FD 10 EP Default 
Fluoro flavor 1(Low) Fluoro flavor 2(Normal) Fluoro flavor 3(High) 

Frame speed 7.5 15 15 

Dose rate limitation (microGy/s) 140 349 697 

Focus Smalllest Smalllest Smalllest 

Spectral Filter CU 0.9 0.9 0.4 

Spectral Filter Al 1 1 1 

EP 

FD 10 (#1) Setting Fluoro flavor 1(Low) Fluoro flavor 2(Normal) Fluoro flavor 3(High) 

Frame speed 7.5 15 15 

Dose rate limitation (microGy/s) 349 697 1395 

Focus Smalllest Smalllest Smalllest 

Spectral Filter CU 0.9 0.4 0.1 

Spectral Filter Al 1 1 1 

CAG 



Before and after study, Phillips Allura (n=605) 

Algorithms to reduce dose include: 

Wassef AW, et al.  JACC Interv. 2014;7:550-7. 

  Reduces Detector dose rate 

  Increased thickness of filters 

  Automatically uses lowest dose possible based on patient 

  Reduce FPS from 15 to 7.5 FPS 
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Pre Post 
48% Reduction 

P<0.0001 

35% Reduction 

P<0.0001 

62% Reduction 

P<0.0001 

Wassef AW, et al.  JACC Interv. 2014;7:550-7. 

Radiation Dose Reduction in the Cardiac  

Cath  Lab Utilizing a Novel Protocol 





Benefit    versus    Risk 

Risk Benefit 

Controlling dose to patient will  

help control dose to staff 




