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Selby Spine Meeting

Thursday, February 2, 2017

4:00-4:08 PM

Background:
Two Biological Effects of Ionizing Radiation
Stochastic Effects Deterministic Effects

 Cancer

 Intellectual Disability

 Genetic Effects, especially 1st

trimester

 Sterility

 Cataracts

 Bone Marrow Suppression

 Skin Injury

 Small orthopedic hospital outside of Bologne, Italy

 Infrequent use of lead aprons with fluoroscopy (1976-1999)

 9/31 orthopedic surgeons with cancer
○ 3 skin cancer, 2 lung cancer, 1 colon cancer

○ Humerus chondrosarcoma & 2 Non-hodgkin lymphoma

○ 360 & 685 mSv exposure in the Non Hodgkins lymphoma surgeons

 High likelihood that the cancer was radiation induced; 
probability of causation estimated at 43 & 63%
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 Barrow neurosurgery program in Phoenix studied 34 
residents over training

 Endovascular and MIS spine cases

 During training 12.15 ± 13.50 mSv ≈ 6 HCT over 7 years 

 Dose was measured on the outside of thyroid shield

How much radiation do we receive?

Occupational Exposure Limits 
in the United States
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National Council of Radiation Protection and 
Management

 National Council  of Radiation Protection:
Acceptable Occupational Exposure Limit = 500 mSv annually1 

 Exposure to 1 mSv of radiation can be expected to increase the 
baseline risk of cancer by 0.004%2

 2700 MIS-TLIFs required per year to exceed OEL3

1Taher et al. Spine 38: 1386-92, 2013.
2Williams et al. J Nucl Cardiol, 2011.
3Taher et al. Spine 2013

N=134 MLD (n=62) ACDF or TDR (n=72)

Lens of Eye >28,350/year >48,293/year

Extremity, Hand >53,792/year >69,998/year

Chest >34,246/year >163,934/year

ALARA

 Decrease the amount of fluoroscopy: spot fluoro vs. 
continuous, >75% less radiation

 Increase distance from exposure source: 
 7.7 times less fluoro opposite from source 

 Sponge stick (5-10 cm) is 25% less to hand

 3-4 feet is safe but “6 feet” is the commonly given distance

Zaidi et al. World Neurosurgery 2016

As Low As Reasonably Achievable
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Get the Lead Out!!!!

 0.25 mm thickness blocks 90% of radiation1

 0.55 mm thickness blocks 99% of radiation1

 >400 times less thyroid radiation with collar2

 Regular glasses 20% less1

 Lead glasses 30-70% less1

 Ceiling suspended shields and lead walls are shown to 
be effective in studies as well (6.59 mSv to 
0.0017mSV)3

1Singer.  J Am Acad Orthop Surg 2005
2Muller et al. Injury 1998
3 Chohan J Neurointerv Surg 2014

 Occupational ionizing radiation 
exposure represents a real risk 
to spine surgeons due to its 
stochastic effects.  

 Always use lead aprons and 
thyroid shields, proper 
fluoroscopy and surgery 
techniques.  

 With good clinical practice, the 
increased risk of cancer 
attributable to fluoroscopy 
should be <0.01%

Conclusions

Thank You!


