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Breast 
Cancer

Brain Cancers
         Lt Side

Predominant >80%Cataracts 
(>50% IC’s)

Reproductive Concerns

The Lead Apron Is Less Than a Pure Cure
The Lead Apron Is Less Than a Pure Cure

The standard-issue lead apron incompletely addresses radiation exposure 
while creating an entirely new disease process among Interventionalists.

The Exposure Data Is Cause for 
Concern

1) An interventional cardiologist is exposed to an 
estimated 50 mSv-200 mSv of ionizing 
radiation over the course of a career. 

2) This equates to a lifetime “whole body 
exposure” of 2,500-10,000 chest X-rays. 

3) The brain has the greatest exposure to the 
radiation beam. 

4) The career exposure to the head has been 
estimated at an equivalent of 25,000 to 
50,000 chest X-rays.

5) TAVR and structural heart cases have the 
highest exposure.

6) Complex PCI now accounts for ≈ 40% of all 
PCIs. 

7) Radial access grew 13-fold last 5 years.

Ø Picano  Brain and eye effects of chronic low-dose ionizing radiation exposure. BMC Cancer. 2012. 
Ø National Cardiovascular Data Registry (2007-2012). Circulation. 2013;127;2295-2306. 
Ø Andreassi et al,  Occupational Health Risks in Cardiac Cath Lab Workers.  Circ Interventions 2016

Novel Radiation Barrier Systems

Zero-Gravity



11/21/24

2

Protego™ Shielding System 
ProtegoTM Radiation Shielding System (Image Diagnostics Inc, Fitchburg, Ma.)

Mobile 
Shield

Protego™ 
Shield

Mobil 
Stand

Wing 
Shield

Protego™ Radiation Shielding System

Coronary Intervention Cases

Goldsweig: “The miniscule level of operator radiation exposure with the Protego™ system is 
lower than levels ever reported previously with any radiation protection strategy.”           JSCAI 2023

TAVR Cases

Two  Publications in JSCAI on 
Coronary and Structural Interventions

Coronary Intervention Cases

TAVR Cases

450 Patient Trial: Protego® vs Standard Protection
Largest Comparative Trial Published to Data

• This study evaluated the 
efficacy of a novel 
comprehensive shield system 
(ProtegoTM) designed to 
minimize radiation exposure 
to physicians performing 
coronary and structural heart 
procedures.
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300 Protego™ Arm  

Coronary & Structural Cases (Late-Breaker at CRT ‘24) 

150 Standard Protection Arm 

Primary Endpoint of Study: Median Radiation Exposure (μSv) to the 
Iº Operator Measured at the Waist and Thyroid Using Real Dosimetry

Protego™ Median Exposure at the Waist and Thyroid

D a ta  w e re  e n te re d  a n d  a n a lyze d  u sin g  IB M  SP SS V e rsio n  28  (IB M  C o rp . R e le a se d  2022). Th e  a lp h a  le ve l w a s se t a t 0 .05 . Th e  B o n fe rro n i co rre ctio n  (α /k) w a s a p p lie d  to  a d ju st fo r 
e xp e rim e n te r-w ise  e rro r w ith  m u ltip le  co m p a riso n  te sts  o n  th e  sa m e  p a rtic ip a n ts  re su ltin g  in  a n  a d ju ste d  a lp h a  o f 0 .025  (0 .05/2).
D a ta  w e re  scre e n e d  fo r p a ra m e tric  sta tistica l te st a ssu m p tio n s. K o lm o go ro v-Sm irn o v  te sts  w e re  co n d u cte d  to  a sse ss n o rm a lity  o n  ra d ia tio n  e xp o su re  (µ Sv) b y  co n d itio n  (sta n d a rd  p ro te ctio n  
vs  P ro te go™ ) a t w a ist a n d  th yro id . R e su lts  in d ica te d  th a t µ Sv  d id  n o t fo llo w  n o rm a l d istrib u tio n s fo r b o th  th e  w a ist, D (450) =  9 .93 , p  <  0 .001  a n d  th yro id , D  (450) =  9 .87 , p  < 0 .001. 
R e su lts  o f th e  M a n n -W h itn e y  U  te sts  in d ica te d  s ign ifica n tly  le ss  ra d ia tio n  e xp o su re  fo r th e  P ro te go™  g ro u p  co m p a re d  to  th e  sta n d a rd  p ro te ctio n  gro u p  a t th e  w a ist (z  =  -19 .15 , p  <  0 .001) 
a n d  th yro id  (z  =  -18 .72 , p  <  0 .001).

S im ila r le ve ls  o f re d u ce d  ra d ia tio n  e xp o su re  w e re  se e n  in  b o th  th e  C o ro n a ry  o n ly  a n d  Stru ctu ra l o n ly  ca se s, w ith  a ch ie ve d  p  v a lu e s fo r b o th  co m p a riso n s a t le ss  th a n  0 .001. 

Waist Thyroid
Aggregate Coronary & 
Structural Cases 
(LHC/PCI/TAVR)

ProtegoTM Standard 
Protection

ProtegoTM Standard 
Protection.   

Number 300 150 300 150
Median 0.00 10.00 0.00 5.70

25 0.00 5.00 0.00 2.90
Percentiles 50 0.00 10.00 0.00 5.70

75 0.00 16.60 0.00 8.20

Percentiles

Ø > 99% reduction in radiation exposure to 
in the ProtegoTM group.

Ø “Zero” radiation exposure with Protego™ 
at waist and thyroid:

Results of the Study
Principal Findings

• 64% of TAVR cases.
• 73.2% of the coronary cases.

Median radiation exposure was “zero” at the thyroid and waste in the Protego™ arm.

Implications of These Data
OSHA Federal Standards Set the Maximum Annual Allowable 

Occupational Radiation Exposure at 5 rem/annum (5,000 mrem/annum). 

• Extrapolating from the present mean waist/case RE data 
(employing the standard mathematical conversion of µSv to 
mrem/case), a “Busy” Interventionist could perform 400 
cases/year and be exposed to approximately only 0.5% of the 
allowable limit.

• A “high volume” Interventionist performing 1,000 cases/annum 
would receive 1.26% of the recommended annual allowable. 

Parting Shots…
• Based on these two smaller published series, ProtegoTM system provides exceptional 

total body RE protection allowing operators to perform procedures without the need 
for personal protective equipment (PPE).

• ProtegoTM  has the potential to reduce catheterization laboratory occupational health 
hazards.

• Further study is needed to assess its role in electrophysiologic and vascular procedures.
 
• Further device iteration will be required to afford protection for collaborating members 

of the Heart Team (anesthesiologist and echocardiographer).

• The larger series of nearly 500 patients will be presented as a “Late Breaker” at CRT in 
Washington DC next month.

Challenges in Endovascular Repair of Complex 
Abdominal Aortic Aneurysms
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FDA Approved Endografts for Complex Abdominal Aneurysms

• Cook Zenith Customized Fenestrated Graft
• TAMBE

Radiation Protection System

Case 1:  
First  Ever case using FORS and EGG Medical

• 81yr old female with abdominal pain/epigastric 
tenderness

• Symptomatic 5.4 cm pararenal abdominal aortic 
aneurysm
• Severe COPD on home oxygen
• CAD :  Coronary stents , EF 42%

• Prohibitive risk for open surgery
• Complex AND Technically Challenging  Endovascular 

Option

Pre op CT

Pre op CT
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Plan
• High Risk
• Conservative Treatment Discussed/Leave well alone 

• Not a candidate for FDA approved Devices
• PMEG….TERUMO TREO GRAFT
• FORS…( Image Guided Therapy )
• EGG MEDICAL….( Radiation Protection System)

Back Table GRAFT Modification

AORTOGRAM GRAFT DEPLOYMENT

Cannulation of SMA with FORS Stenting of SMA
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Cannulation of Right renal with FORS Stenting of Right Renal

Cannulation of Left Renal with FORS Final Aortogram

DATA USING EGG WITH AAA CASES
Case : Case 2

Hospital:
Honorhealth Scottsdale Shea Medical 
Center

Physician: Dr. Ramaiah
Procedure: Other

Imaging System: Philips  - Zenition
Date: 9/13/2024
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