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The first successful percutaneous limb salvage procedure 

Barton et al, Front Cardiov Medicine 2014 Dec 29;1:15.

A. Grüntzig



Since then.. Treatment Options have changed..

Interwoven Stents

Atherectomy

IVL

DES/DCB

DES/DCB



But.. we pretty much do the same..

Angiogram Recanalization Treatment Angiogram



Angiography based interventions

• > 60 years 
experience 

• Helpful in clinical 
decision making 

• Validated QCA 

• Stenosis 
underestimation

• Sizing/ under-sizing 

• Dissections

• Subintimal Crossing

• Stent 
Malapposition

• Radiation exposure

• CA exposure



How can IVUS change my practice? 

Crossing Plaque Morphology Guide treatmentSizing



CTO Crossing 

Diagnostic Angiogram Antegrade/Retrograde Crossing



CTO Crossing: Subintimal?  

Intimal Crossing

Subintimal Crossing



After crossing the lesion.. 
Understand the nature of the disease



Angiography: lumen visualization 

Kashyap et al, JEVT 2008;15:117–125 

Angio: Patent vessel
Pathology: 40% Stenosis



How reliable is angio-based sizing? 

Diagnostic Angiogram Crossing Treatment Final Angiogram



How reliable is angio-based sizing? 

40% undersized! Intraluminal Imaging? 



The IVUS VS visual estimation project

Study Design

• Retrospective analysis

• Conventional Angio/IVUS

• 2 Blinded investigators 

• 43 patients

• Symptomatic PAD (RC 3-6)

• April 2016 - February 2017

Objective

Compare predicted diameters of treated 

vessels utilizing angiographic imaging 

and compare these measurements to 

diameters obtained via IVUS imaging

Stavroulakis et al CX 2019



The IVUS VS visual estimation project

Location DSA (mm)

(median)

IVUS (mm)

(median)

P-value*

Proximal Superficial Femoral 5.5 6.1 0.0001

Mid Superficial Femoral 5.0 5.9 <0.0001

Distal Superficial Femoral 4.8 5.9 <0.0001

Proximal Popliteal (P1) 5.0 5.8 <0.0001

Mid Popliteal (P2) 4.5 5.6 <0.0001

Distal Popliteal (P3) 4.0 5.3 <0.0001

Femoropopliteal Vessels

Stavroulakis et al CX 2019



Fluoroscopic guided atherectomy

Stavroulakis et al JEVT. 2017;24(2):181-188

Improved patency

Aneurysm formation



IVUS guided atherectomy

Krishnan et al JEVT, 2016 Aug;23(4):672-3.



Late incomplete stent apposition- Angiogram 

DES FU Angiogram

DES FU DUS

Bisdas et al JACC Int 2018;11:957–66 



Late incomplete stent apposition- IVUS 

Stent

Vessel wall



IVUS guided therapy long term results



IVUS guided therapy long term results

Krishnan et, Ther Adv Cardiovasc Dis 2018;12(1):17-22



Conclusions

Continuous development of endovascular modalities 

Still angiogram-based therapy

IVUS can be a valuable tool in order to:

• Assess plaque/lesion morphology

• Guide and control the selected treatment option

• Improve the acute and long term results

A vessel is a complex structure


