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Ilumien 4, octivus, October, Renovate complex pci trials



Decision making - Indications for ICI.

• Diagnostic – Lesion severity assessment – LAD/ LM – focal eccentric 
lesions – area assessment /ostial lesion assessment.

- Morphology assessment - ?thrombus ? Calcium 

- Branch vessel/Bifurcation assessment

• Therapeutic – Precision PCI , Stent Optimisation ( must in LM)

- prov/ 2nd stent implantation

- complication assessment esp.- edge        
dissection/under-expansion./malapposition/ Final area measurement .

• ISR/SAT/ Strut endotheliasation – assessment.



Comparison of Newer Imaging Modalities







Pragmatic Trial Design

2,000 patients with obstructive CAD undergoing PCI in routine PCI clinical practice 

OCT-guided PCI strategy
(N=1,000)

IVUS-guided PCI strategy
(N=1,000)

A permuted block size of 4 or 6, stratified randomization by (1) trial center

The composite primary end point (target-vessel failure) was cardiac death, target-vessel 
myocardial infarction, or ischemia-driven target vessel revascularization at 1-year 

OCTIVUS Trial

Optical Coherence Tomography–guided versus IntraVascular UltraSound–guided 
percutaneous coronary intervention ( ESC Aug 2023/Circ.8/2023

Kang DY, Park DW et al. Am Heart J 2020;228:72-80 

No differenceResult -



IVUS Advantages
• Easy acquisition of images - prefer IVUS in sick patients with LV 

dysfunction and in CKD patients.

• Image acquisition from point of start off the catheter to the point of 
entry into the guide catheter so that the imaging of Ostial lesions is 
also possible with I VUS catheter.

• The higher penetration of IVUS gives info reg. arterial wall up to 
media and adventitia/  correct Media to media diameter and correct 
area calculations. 

• IVUS can visualize the external elastic lamina due to depth 
penetration , and quantify the plaque burden, an important predictor 
of clinical outcome. 
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IVUS Disadvantages

• The lower resolution makes it difficult to interpret the   features like 
minor dissections and mall oppositions of the stent.

• The bright signal reflection from metal struts of the stents limits the 
ability to study the vessel wall adjacent to the stent  struts .

• Ultrasound beam cannot cross the calcific structures so that the 
depth assessment and thickness assessment of calcium is difficult and 
the morphology behind the calcium also cannot be assessed by IVUS.

• Though image acquisition is easy but longer learning curve .



IVUS Preferable -

• Sick patients with severe LV dysfunction

• CKD patients with increased serum creatinine levels.

• Left main Ostial disease.

• Zero contrast or low contrast PCI

• Chronic total occlusions IVUS is preferred over OCT for real time 
guidance.

• Ectatic ,aneurysmal segments imaging.



LM ostial Disease











LM PCI _ Pre & Post



LM IVUS – Pre & Post PCI



Ostial RCA Disease

PRE IVUS POST IVUS



Ostial Left Main ( Protected LM) – OCT / Telescope



OCT - Disadvantages

• The small rapid exchange portion of the catheter makes it sometimes 
difficult to take it across the bends and calcified lesions.

• Difficult Image acquisition

• The utility of contrast to  get high quality images sometimes could 
lead to Contrast nephropathy and precipitation of LVF in patients with 
LV dysfunction.

• OCT visualises intima to intima and hence underestimates the vessel 
diameters and does leading to implantation of smaller diameter 
stents. 

• OCT remains inferior to IVUS in regard to its depth of penetration



OCT Preferable -
• OCT gives more clear images in measuring intima media thickness 

than IVUS and can visualize intimal thickness, intimal hyperplasia, and 
the internal and external elastic lamina.

• Assessment of instent restenosis where OCT gives us better 
assessment of morphology of      ISR allowing us to plan the 
appropriate treatment

• Endothelialisation of stent struts especially with BVS stents could be 
better assessed by OCT due to its high resolution images.

• Stent under expansion or malapposition is also better visualised by 
OCT .

• Bifurcation Lesions.

•



OCT preferred Clinical Scenarios 

• Stable patients, Normal Renal Function, Good LV or Mild LVD pts.

• Smaller vessels, distal lesions , proximal vessels also unless vessels are 
ectatic , > 5mm ( eg. LM).

• Bifurcation lesions – modality of choice

• Post PCI assessment – Stent expansion, apposition, fup
endotheliasation, ISR etc.

• Assessment of Dissections – more sensitive.

• Beginners easy to learn and assess.











MR. P – 31yr/M - CAG

• 31yr/M

• Smoker/ Drug H/o

• CAD – Ant MI – w.period –
4hrs

• Ecg – St elevation in lat
leads

• Echo – RWMA +, but good 
LV fn.

• Labs – Normal.

MR. P – 31yr/M -
CAG
31yr/M

Smoker/ Drug H/o

CAD – Ant MI – w.period –
4hrs

Ecg – St elevation in lat leads

Echo – RWMA +, but good LV 
fn.

Labs – Normal.



CAG - LCA



PTCA



Plaque rupture 
with thrombus



plaque rupture with red thrombus 





Post PCI/Stent

Post Stent



Stent Underexpansion



Stent Malapposition







OCT Pics of ISR Types..



Figure 1 

- Mechanisms
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Dr.A.Sreenivas Kumar MD,DM, FACC

Director Cardiology & Clinical Research

Apollo Hospitals

Apollo Health City, Jubilee Hills

Hyderabad, INDIA. 

Founder Director, FACTS Foundation & FPS.



PTCA report



Mr. P – Cresecendo Angina (old H/oInf MI
RCA Stenting- 2015/2016>> 2023)





OCT



RCA – Plan after OCT



RCA – Final Result

Post 
DEB



72yr/M-Post Distal LCx Stent –
Angina/TMT+ve.

PRE
PRE OCT POST DES/DEB



79 yr/M – Old RCA stent -10yrs back/CKD



RCA- IVUS – Neointimal Hyperplasia



RCA – Post Stent IVUS- Prox & Distal



RCA – Pre & Post PCI – Documentation Cine.



OCT in Bifurcation Disease

• MV & Side branch Assessment

• Strut Crossing – Distal strut in Provisional, Mid or Prox- 2Stent Str.

• Bifurcation Mode/Fly through Modes/Carinal Modes.

• Rule out Ostial Miss

• Optimal Kiss

• Optimal POT

• Final POT



Post PCI – OCT Bifurc. View –Ost LCX



Bifurcation Mode- Assessment of SB Ostium







Ostial miss



Post stent MB flythrough mode-Assessment of SB



Conclusions

• 80% of cases can be done by either modality- use as per availability 
and operator comfort.

• IVUS – Ostial Lesions/ CKD/ LVD- Sick Patients./CTO lesions.

Easy to Acquire Images – little difficult in interpretation(learning curve)

• OCT – ACS/Morphology assessment / Stent Expansion/Mal 
apposition/ISR/ Bifurcation /Stable patients.

Difficult to acquire good images – but once obtained crystal clear       
images –easy to interpret ( less learning curve)
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