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Orthopedic

Radiation

Both equal
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Radiation dose reduction at Mayo Clinic

Courtesy - Fetterly K: 2017
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2.9 mSv
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Cancer Risks of
Japanese A Bomb Survivors

*Background life-time risk approximately 20%

Lifetime dose Additional
equivalent (mSv)       fatal cancer risk*

1 0.004%

10 0.04%

100 0.4%

1000 4.0%

Limacher MC: JACC, 1998
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….disproportionate reports of left-sided tumors suggest the 

possibility of a causal relation to

occupational radiation exposure….

Roguin A: Am J Cardiol 2013
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Brain tumors and radiation

Radiation therapy (2 Sv) linked to meningiomas

Low weighting factor for brain (0.01) - dose attenuation

Thick skull!

Interventional cardiologist head receives 20-30 mSv per year, with 
use of ceiling-screen:

Lifetime exposure to the head may approach 1 Sv

Picano E: BMC Cancer 2012
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Estimates of brain dose - 30 yrs in cath lab

Mayo Clinic estimate of 120 mSv per lifetime*

Represents incremental risk of 0.04%

Among 10,000 interventional cardiologists, fatal brain 
tumors will occur in:

25 from natural incidence

4 from occupational exposure

Other estimates of 0.06 µSv per case**

Need to do 2.5 million cases to be at risk

*Fetterly K: JACC Interv 2017
**Marsh RM: JACC Interv 2016
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Asymmetry in brain tumors

Ellingson BM: American Journal of Neuroradiology March 2013, 34 (3) 533-540
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Fetterly K: JACC Interv 2017
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Fetterly K: JACC Intv 2017
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Protection from radiation comes, 
literally,

with a heavy tax burden

4 - 6 kg
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“Interventionalist’s disc disease 
is a confirmed entity”

Ross AM: Am J Cardiol 1997
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Klein LW: Cathet Cardiovasc Intv 2015
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Work-related musculoskeletal pain: Mayo Clinic
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*Lancet 2012

30% prevalence of low back pain (LBP)

80% will experience during their life

Chronic LBP in 10%

Adult incidence 5% per year peaking 35-55 yrs

“Top 10” in 2010 Global Burden of Disease study*

General population
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Bad ergonomics in the cath lab?

Increasingly long procedures

Prolonged standing, awkward positions, bending, reaching, 
turning and twisting

Moving equipment – foot pedal, panning (heavy patients)

Heavy protective apron and glasses

Monitor not always in direct line of sight

Muscle tension
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Spurling’s test to 

diagnose cervical 

neuropathy 

2000 kPa

on vertebral disks
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Force by head to C2

Increases with flexion and rapidly increases with extension

(Anderst WJ: J Biomech Eng 2013)
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The Guardian July 20, 2011
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Normal brain

Severe CTE



©2018 MFMER  |  3751162-25

Zero Gravity

virgin.com
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Savage C: Open Journal of Radiology 2013
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Conclusions

Serious health hazards in the cath lab still exist

Call to action to prevent work-related health injury and disease

➢ Individual, institutional, professional societies, industry

High quality research in this area long overdue

Balancing perceived and real risks with joy of work and the 
service to our patients

Avoid curtailment of our careers and make them more 
comfortable
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bell.malcolm@mayo.edu


