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Radiation Risk

n Patients and 
Healthcare workers are 
exposed to significant 
amount of radiation 
during endovascular 
procedures

n 3 Principals of 
Radiation Protection

n Time: Decreasing 
exposure/Fluoroscopy 
time/Dose Rate

n Distance: Doubling 
the distance from 
source, Decreases 
Radiation Exposure by 
¼

n Shielding: Equipment 
and Personal 
Protection
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Angiography

Since Iodinated Contrasts are the most common agents used 
in angiography 

Radiocontrast Induced Nephropathy remains the most 
clinically important complication during angiography          
( especially in high risk patients )
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Vascular Surgeon/Cardiologist & 
Angiography

n Perform majority of Diagnostic & Therapeutic Peripheral 
Interventions

n Use of  CO2 is technically limited,  especially for those who 
are unfamiliar and lack the proper equipment

n CTA: have to use 100-150 cc of contrast
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CO2 Angiography: Disadvantages and 
Complications

n CO2 can cause an underestimation or an overestimation of 
vessel caliber and has lower accuracy rate for characterizing 
stenosis than does liquid contrast

n CO2 passing through a vascular bifurcation dissipates and 
can simulate a stenosis

n In Pts with AAA the CO2 can be trapped and poor filling of 
the aortic branches

n Contraindicated for thoracic, cerebral and coronary angio
n Risks: Air contamination, Vapor lock, bowel ischemia
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High Risk For RCN

n Preexisting  Renal Insufficiency
n Diabetes Mellitus
n Dehydration
n Contrast Volume/Contrast type
n CHF
n Multiple Myeloma

  In General Population         Rise in Cr is transient & clinically 
insignificant
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Protective Measures to    RCN

1) Minimize Contrast Volume

    2) Pre-Procedure Hydration

    3) Use Iso-osmolal or Nonionic low osmolal  Contrast 
Media

    4) Discontinue NSAIDS, Dipyridamole, Metformin, ACE   
Inhibitor/Diuretic

    5) Use of N-Acetylcysteine (Mucomyst) 
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Minimize Contrast Volume and Techniques 

1) 50%  Diluted Nonionic Contrast (Isovue or Visipaque)

  2) Modification of  Technical  Procedure to deliver Smaller 
Volume of Diluted contrast to the area of  Interest Without 
compromising the detail needed to pursue  Endovascular 
intervention or  Bypass surgery

  3) Improvement in digital imaging, flat detectors have 
significantly enhanced image quality
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Planning Strategic Angiography with Minimal 
Contrast

n Physical Exam and Noninvasive Arterial Studies

    1) Presence or Absence of  Pulses (femoral)

    2) Arterial Duplex (Identify the abnormal arterial segment)
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Planning Strategic Angiography with Minimal 
Contrast

Clinical Presentation + Physical Exam + Noninvasive 
Arterial Doppler/ Duplex

    Selective Arteriogram of the Specific Segment                         
( Diseased Anatomic Bed) using Minimal Contrast
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Basic Tools & Techniques

n Catheter:  4 Fr system, smaller size guided to distal arterial 
tree.  Use Groin contralateral to diseased limb (Stronger 
Pulse)

n Selective Catheterization:  Superselective Catheter 
Placement allows opacification of  Specific Arterial 
Segment with Minimal Contrast

n Injector: allows Constant Rate and Pressure (less Vol)
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Basic Tools & Techniques

n Digital  Acquisition
    1)use Segmental injection with DSA instead of Bolus Chase
    2)obtain Oblique Views to better visualize Iliac, CFA/DFA
    3)use High Frame Rate for Renal/Abd  =       Resolution 

n Road mapping
    1)permits real time Guidewire, Catheter, Balloon/Stent 

Guidance as well as opacification of the vascular lesion
    2)avoid Puffing Contrast
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Femoral/Pop Antegrade Arteriogram & PTA

n 80 Yr old male with Left 
foot ulcer. +2 Fem pulse

n PMH: CAD,HTN,COPD, 
CHOLEST,CAROTID, 
RENAL INSUFF, S/P 
CABG

n Cr 3.2
n PVR: (L)   ABI      

PT.52,DP.47  
n Art Duplex: High SFA & 

Low Pop Velocity
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Antegrade Left Femoral Arteriogram and PTA

Antegrade
puncture

4 Fr Sheath
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Antegrade Left Femoral Arteriogram and PTA

5cc+ 5cc= 10cc

Distal SFA
Occlusion
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Antegrade Left Femoral Arteriogram and PTA

Roadmap  5 cc

.018 wire

Wire thru
occlusion
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Antegrade Left Femoral Arteriogram and PTA

Same roadmap 

Balloon 
placement

wire
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Antegrade Left Femoral Arteriogram and PTA

4X4 
Balloon

Completion
A-gram

5 cc
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Antegrade Left Femoral Arteriogram and PTA

n Antegrade Approach
n Access 4 Fr  sheath
n 5 Injection   5ccX5= 25cc

n Diluted (50%)  12.5cc 
total Dye

n No change in Cr
n Ulcer healed 

5cc

Distal 
Completion
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Top Ten
 Planning Strategic Arteriography 

n 6.  Obtain DSA instead of Cine Run
n 7.  Navigate wire thru normal arterial tree without 

injecting dye 
n 8.  Small Fr. Size, Radiopaque Catheter (tip)
n 9.  Contralateral Access to check Inflow & Outflow
n 10.  Non-invasive Duplex/Doppler to Localize 

Diseased area 
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Top Ten
 Planning Strategic Arteriography 

n 1.  Minimal Diluted Non-ionic Contrast
n 2.  Superselective Catheterization
n 3.  Hydration 
n 4.  Road mapping for passing Wire, Balloon, Stent 

Intervention      
n 5.  Injector instead of Hand Injection 
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“Pull out, Betty! Pull out!...You’ve hit an artery!”
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