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Case Illustration

• M/66

• DM HT Lipid Ex-smoker

• CRF on Peritoneal Dialysis 

• Chronic stable IHD with increasing symptoms despite adequate medical Px

• Thallium – Positive  reversible ischemia in LAD region 

• Echo – mild MR , LAD region hypokinetic , EF 45%  

• Coro. Angiogram -> LMN – minor

LAD – long diffuse lesion, calcification ++

LCX – moderate lesion 

Dw patient→ prefer PCI 



Coronary Angiogram

LAD – very long diffuse calcified lesions
Culprit lesion +ve



Management Strategy – FACTORS  to consider : 

• Stable case with symptoms

• Long diffuse calcified lesion LAD 

• Prone to high MACES  w high TVR rate

• What is the best treatment  strategies  ( Medical vs PCI vs CABG )

• PCI approaches ?

IVUS guidance – Anatomical approach 

Spot stenting vs Long  multiple stentings vs DCB ?

Calcification modification ?

• Physiology Guidance on Revascularization Strategies 

( CHANGE in CONCEPTS）



PCI  to LAD

Turnspike LP  catheter – Runthru GW, then XTA
0.85mm, 1 mm, 1.5 mm  balloons , IVUS catheter  ALL fail to cross
Glenadoplasties – failed 
Anchor balloons, Guide extension catheter ( Telescope ) – fail 

RRA
7F, SPB Slender 3.5 Guide 



PTCR – 1.25 mm Rota burr 

Change to Rotafloppy GW –> 1.25mm burr – Rotablation– Success
Then stepwise balloons dilatation 
IVUS – severe long diffuse  calcified lesion



ANGIOGRAM-post long overlapping DES / DEB 

Stenting- Xience Skypoint 2.5x 38mm overlap 3 x 38 mm
Post NC 3.0mm, 3.5 mm HP balloon
IVUS guidance x Optimization
d-LAD long lesions small sizes 2.0 mm 
Px by Complimentary DCB - Essential Pro 2.0 x 30 mm x 60 sec 

Will the long term stenting results be satisfactory  ??



DISCUSSION- Why Long Diffuse lesions COMPLEX ?
• Diffuse long coronary artery lesions consist of approximately 20% of PCI

• Associated with multivessel diseases 

• Incidences  increase as  increasing DM/ Surgical turndowns in very elderly 

• High-risk lesions subset  -->  Therapeutic challenge

• Extend to small distal vessels

• Involvement of bifurcation lesions  

• Often long treated segments  → implantation of multiple long stents

→associated poor clinical outcomes  ( increased  stent thrombosis and 

restenosis1 )

• Higher incidences periprocedural complications 

• Increased Cost 

1,Bourassa MG, Lespérance J, Eastwood C, et al. Clinical, physiologic, anatomic and procedural factors predictive of restenosis after percutaneous transluminal coronary angioplasty. 
J Am Coll Cardiol. 1991;18:368–376.



STENT 
Length



Problems of long overlapping stents 

* One-year MACE or TLF after implantation of R-ZES for diffuse long coronary artery disease



LONG Native Coronary Lesions With Drug-Eluting Stent-IV (LONG-DES IV) 

• Higher TLR (14%) of R-ZES at 1-year   :  due to more implantation of 
multiple stents (52.8%  > 2 stents) and longer stent length (45.9 ±17.1 mm) 

Circulation: Cardiovascular 
Interventions. 2012;5:633–640

14%



The mean lesion length  49.2 ±18.1 mm. 
228 lesions 

• After adjusting patient variables by propensity score matching, no significant difference was    
found for cardiac death, TVF, TV-MI, and clinically driven TVR.

Procedure success 98.6%

Target-vessel failure (TVF) rate  1yr 4.2%

target-vessel myocardial infarction 1.4%

TVR 3.3%

definite/ probable stent thrombosis 0.9%

Roles of  New -
LONG stent  in 
diffuse long lesions 



Role of DCB- Drug Coated Balloon in long diffuse coronary lesions

CXinyue Yang  et al, ardiovasc Med 2022 Sep 23;9:935263. doi: 
10.3389/fcvm.2022.935263. eCollection 2022

- Prospective, observational,    
Multicenter study

Lesion length > 25 mm 
Px :   DCB and/ or DES strategy

RESULTS：
Efficacy and safety of DCB  strategy 

(DCB alone or combined DES) are
similar to those of DES alone in  long
diffuse coronary lesions





CHANGING CONCEPTS 

•Anatomical Guided →

Physiology GUIDANCE  of Revascularization

•Any Latest  Evidences ??  X  Long Diffuse 
lesions



• Clinical significance of moderate diffuse /long lesions can be uncertain

• These lesions may not associate with  visually severe stenosis,  physiological

assessment with  pressure wire pullback→can precisely identify  site of

hemodynamically significant pressure drop 

• In diffuse atherosclerosis,  pressure gradient may be gradual / mild in some

segments, while other regions may have  a sharp pressure change across   

specific areas  ( contain the most functionally significant lesions ) 

• Pressure wire pullback -> useful for pre-PCI planning in diffuse disease

→ stents can be positioned  strategically in a parsimonious manner

（intervene only the functionally significant areas that will maximize post

PCI blood flow )

Physiology Guidance in Long Diffuse Lesions - RATIONALE



Journal of the American Heart 
Association. 2022;11:e026960

Diseases pattern by 
PHYSIOLOGY Guidance
By motorized FFG 
Pullback 



Journal of the American Heart Association. 2022;11:e026960

Physiology Classification 

Adenosine 140ug/kg/min infusion →Maximal Hyperemia 



• Novel approach to quantify CAD as focal / diffuse based on coronary physiology

• PPG is a continuous metric  (values approaching 0 representing diffuse CAD , 
close to 1 characterizing focal CAD ) 

• PCI outcomes :

High PPG (focal disease) - Better outcomes , higher post‐PCI FFR and 

larger MSA, (markers of improved PCI durability)

• Low PPG (diffuse disease)- Poor outcomes  (low post‐PCI FFR and smaller

MSA )

• PPG- assessed as a continuous variable, is strongly associated with change in 
FFR after PCI, a parameter predictive of angina relief post PCI

Journal of the American Heart Association. 2022;11:e026960

PPG - Pullback Pressure Gradient ( FFR motorized pullback ) 



• FFR relies upon maximal hyperemia, if assess  individual areas within diffuse

disease or isolate relative significance of focal serial lesions, FFR  may 

suboptimal as it is challenging to deconstruct the relative contribution of

individual lesions in a state of maximal hyperemia

• NHPR measure physiology in the resting state, are options for pullback studies

to create an accurate physiological map of lesion severity

• Co-registration (combines NHPR pullback with angiographic images ) –

overlay of  physiological maps directly onto the coronary anatomy for precise

localization of significant lesions

Role of other NON-Hyperemic Pressure Indexes 



iFR Pullback in long diffuse lesions 
• The  i-FR pullback , allow point-by-point measurement alongside a coronary 

vessel, without time restrictions linked to duration of hyperemia, can 
separately interrogate  different parts of a long diffuse diseased vessel

• Motorized i-FR pullback recording, combined with real-time computer 
tracking of the pressure-wire movement, provides a complete physiological 
map of coronary vessel

• Graphical representation of the point estimations of the iFR can be integrated 
with a co-registered angiogram, providing a fusion of functional and

anatomical information 



iFR pullback – with Co -registration 

First randomized trial to assess the potential utility of SyncVision-guided 
revascularization in long, sequential and diffuse coronary lesions
- Pending Results 



iFR Co-registration Pullback 





VIRTUAL  i- FR Pullback



Virtual stenting by quantitative 
flow ratio will be a simple 
noninvasive evaluation method --

Guidance of serial coronary lesions 
intervention without 
administration of hyperemic drugs 
and easily done before PCI

QFR-
Quantitative Flow Ratio





Angiogram – Lf



FFR Pullback of LAD/ LCX

iFR 0.92
iFR 0.99



Conclusion 

• Long Diffuse lesion still poses a great challenge in current day PCI

• Current PCI strategy with long stenting still carries high TVF / MACE rates

• Long stenting with Complimentary DCB under IVUS guidance is technically

feasible and has good immediate outcome 

• However, more  emerging evidences suggest a Change in Concept to

Physiology – guided  revascularization approach in long diffuse lesions 

• The use of NHPR is promising to guide strategies in long diffuse lesions 

• However More clinical trials /data are needed to decide on the best

treatment  approaches for long diffuse lesion  either Medical Px or PCI or

CABG 



N Engl J Med 2022; 387:1351-1360
DOI: 10.1056/NEJMoa2206606

• Incidence of CV death similar in PCI group and OMT group 
(21.9% vs. 24.9%; HR: 0.88; 95% CI: 0.65–1.20)  and MI (10.7% vs. 10.8%;

1.01; 95% CI: 0.64–1.60)
• Patients with severe ischemic LV systolic dysfunction who received  OMT , 

PCI did not result in a lower incidence of death from any cause or 
hospitalization for heart failure


