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IVUS vs OCT Imaging of the Carotid 
Artery during CAS: 
 
- to diagnose a stenosis : No IVUS, no OCT 
- to detect plaque quality 
- for the strategy of the intervention 
 - vessel diameters/lesion length 
 - device selection 
- to evaluate the result 

 - of the procedure  

 - of the devices 



IVUS vs OCT Imaging of the Carotid 
Artery during CAS: 
 
- to diagnose a stenosis 
- to detect plaque quality: Yes IVUS, yes OCT 
- for the strategy of the intervention 
 - vessel diameters/lesion lenght 
 - device selection 
- to evaluate the results 
 - of the procedure  

 - of the devices 

 



Yoshimura S et al. intechopen.com 2013 



Acute Plaque Rupture 
 CASE #68; 79 years old male 

Unstable, DM (type II), hypertension, lipid disorder, prior MI 
VH IVUS; TCFA with three layers 

3 frames distal to the rupture site 

Rupture site 

Irshad k et al. J Endovasc Ther 2007;14:198-207 



IVUS vs OCT Imaging of the Carotid 
Artery during CAS: 
 
- to diagnose a stenosis 
- to detect plaque quality 
- for the strategy of the intervention: Yes 
IVUS, yes OCT 
 - vessel diameters/lesion length 
 - device selection 
- to evaluate the results 
 - of the procedure  

 - of the devices 

 



diameter 5.64 mm;  area 21.80 mm2 

length 

OCT measurements 



IVUS measurements 



Carotid OCT & IVUS before CAS to define 
strategy  

Symptomatic ICA ; occluded ECA 

Symptomatic & soft 
plaque :  
go for closed cell  or 
mesh stent design 

Soft plaque 

Ruptured plaque 



IVUS vs OCT Imaging of the Carotid 
Artery during CAS: 
 
- to diagnose a stenosis 
- to detect plaque quality 
- for the strategy of the intervention 
 - vessel diameters 
 - device selection  
- to evaluate the result : Yes OCT, yes IVUS 



IVUS vs OCT Imaging of the Carotid 
Artery during CAS: 
 
- to diagnose a stenosis 
- to detect plaque quality 
- for the strategy of the intervention 
 - vessel diameters 
 - device selection  
- to evaluate the result : probably the 
most important application of carotid OCT 
and IVUS 



OCT stent images 

Open cell struts 

Reimers et al., Mirano 

Closed cell struts 



Plaque rupture 



OCT Plaque prolaps 

Flow artefact 
(covers struts) 

Plaque prolapse 
(through struts) 

Symmetric, regular, closed cell struts 

Reimers et al., Mirano 



S Morr et al. 2014 
Yoshimura S et al. 2013 

Plaque prolaps IVUS  & OCT 



Yoshimura S et al. intechopen.com/books 2013 



OCT could best visualize the lateral side 
of lumen pathology (intraluminal 

thrombus or fibrous cap disruption) with a 

high resolution of 10 μm, whereas IVUS, 

MRI, or computed tomography allowed 

assessment of the entire arterial wall, 
albeit with lesser resolution. OCT and 
IVUS thus complement each other and 

may aid in discriminating plaques that are 
eligible for CAS. 

Yoshimura S et al. intechopen.com/books 2013 



OCT analysis 
In cross-sectional OCT images within the stented segment of the ICA 
were evaluated at 1-mm intervals for the presence of malapposition, 
plaque prolapse and fibrous cap rupture. 

Malapposed Plaque prolapse Rupture of fibrous cap 

A strut was classified as 
malapposed when the distance 
measured from the strut to the 
lumen was >200 mm. 

Plaque prolapse was defined as 
any appreciable tissue prolapse 
between the stent struts. 

Any discontinuity of the inner 
layer of the plaque profile was 
considered as a rupture of the 
fibrous cap.  

Siena & Mirano Study 



GORE® Carotid Stent 

Terumo®  
Carotid Stent 

Mesh covered  
stents 



Results 1 

slice-based analysis total (n = 246) CGUARD (n = 164) Roadsaver (n = 82) p value 

Malapposition, % (n) 22.4 (55) 20.7 (33) 26.8 (22) 0.2339 

Plaque prolapse, % (n) 32.9 (81) 27.4 (45) 43.9 (36) 0.625 

Rupture of fibrous cap, % (n) 44.7 (110) 40.9 (67) 52.4 (43) 0.0849 

patient-based analysis total (n = 16) CGUARD (n = 11) Roadsaver (n = 5) p value 

Malapposition, % (n) 37.5 (6) 27.3 (3) 60.0 (3) 0.2101 

Plaque prolapse, % (n) 18.8 (3) 9.1 (1) 40.0 (2) 0.2273 

Rupture of fibrous cap, % (n) 31.3 (5) 27.3 (3) 40.0 (2) 0.6107 

CGUARD vs Roadsaver 

Siena & Mirano Study 



Results 2 

slice-based analysis CGUARD (n = 164) open cell (n = 242) p value 

Malapposition, % (n) 20.7 (33) 13.2 (32) 0.0629 

Plaque prolapse, % (n) 27.4 (45) 68.6 (166) < 0.0001 

Rupture of fibrous cap, % (n) 40.9 (67) 43.8 (106) 0.5556 

patient-based analysis CGUARD (n = 11) open cell (n = 13) p value 

Malapposition, % (n) 27.3 (3) 15.3 (2) 0.4749 

Plaque prolapse, % (n) 9.1 (1) 61.5 (8) 0.0082 

Rupture of fibrous cap, % (n) 27.3 (3) 53.8 (7) 0.1883 

CGUARD vs conventional open cell design stent 

Siena & Mirano Study 



OCT IVUS 

Ease of use - ++ 

Contrast -/+ ++ 

Availibility /Cost - + 

Imaging of the 
plaque 

+ + 

Vessel 
measurements 

+ + 

Imaging of the 
stent 

++ + 

Recognition of 
protrusion 

++ -/+ 

OCT vs IVUS during CAS 

Personal impressions 



Any news ? 



High Definition - IVUS 

2.5 and 5.0 mm/sec 
pullback, ideally suited to 

imaging long diffuse 
lesions/vessels in blood 

  
 

10 mm/sec pullback for 
the fastest IVUS pullback 
speed with similar frame 

density as OCT 
 

0.5 and 1.0 mm/sec 
pullback to insure 

complete coverage of 
tight focal lesions 

  
 

ACIST HDi 



60MHz 40MHz 



ACIST | HDi versus IVUS 

ACIST | HDi™ 
has finer 

resolution 

ACIST HDi 
Kodama1 

ACIST HDi 
Kodama1 

BSC 
iLab 

Opticross2 

Volcano 
s5 / s5i 

Revolution3 

Volcano 
s5 / s5i 

Eagle Eye4 

Frequency (MHz) 60 40 40 45 20 

Pulse Duration (usec) 0.034 0.051 0.054 0.048 0.161 

Axial Resolution (um) 40 60 90 100 170 

Lateral Resolution (um) 90 140 480 620 520 

Soft Tissue Penetration (mm) > 2.5 >3.0 > 3.0 >3.0 >5.0 

Pullback Capabilities: 

   - Pullback Speeds (mm/s) 0.5 to 10 0.5 or 1 N/A 

   - Frame Density (Frames/mm) 60 to 6 60 or 30 N/A 

   - Frame Seperation (um) 17 to 167 17 or 33 N/A 

   - Maximum Length (mm) 120 100 N/A 

1. Dr. Yashiro Honda Stanford University School of Medicine.  Presentation: Intravascular ultrasound current 
evidence, future directions. CVIT 2014 

2. Boston Scientific Corporation Opticross™ 40MHz Catheter Directions for use 2013 
3. Volcano Corporation Revolution® 45 MHz Rotational Imaging Catheter. Instructions for use 

805007001/017 Revised 02/2014 
4. Volcano Corporation Eagle Eye® Platinum RX Digital IVUS catheter Instructions for use. 501-0000.03/009. 

Revised 01/2014 

ACIST | HDi™ 
pullback speeds 

10X faster 



ACIST | HDi versus OCT 

ACIST | HDi has 
better 

penetration 

*      Penetration in soft tissue with contrast vessel clearing 
1. Dr. Yashiro Honda Stanford University School of Medicine.  Presentation: 

Intravascular ultrasound current evidence, future directions. CVIT 2014 

ACIST HDi 
Kodama1 

ACIST HDi 
Kodama1 

SJM 
Ilumien 

Dragonfly1 

Terumo 
LunaWave 
FastView1 

Frequency or Wavelength 60 MHz 40 MHz 1300 nm 1300 nm 

Energy  Ultrasound Ultrasound NIR Light NIR Light 

Axial Resolution (um) 40 60 10 to 20 10 to 40 

Lateral Resolution (um) 90 140 19 25 to 30 

Soft Tissue Penetration (mm) > 2.5 >3.0 ≤1.2 mm* ≤1.2 mm* 

Imaging in Blood Yes Yes No No 

Pullback Capabilities: 

   - Pullback Speeds (mm/s) 0.5 to 10 18 or 36 30 or 40 

   - Frame Density (Frames/mm) 60 to 6 10 or 5 5.3 or 4 

   - Frame Seperation (um) 17 to 170 0.10 or 0.20 188 or 250 

   - Maximum Length (mm) 120 75 150 



Conclusions 

- IVUS & OCT are useful tools to be used during carotid rtery 
stenting 
 

- IVUS & OCT help to characterize the plaque and decide the 
strategy 
 

- IVUS is easier and available in more labs 
 

- OCT provides more precise ‘post-stent’ information but is more 
complex and expensive 
 

- Comparative studies of OCT & newest IVUS tecniques are needed 

Thank You 
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