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How to detect diffuse disease
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Anatomy versus physiology: CAD patterns

Focal
Combined
Diffuse

Collet C et al. J Am Coll Cardiol 2019 Oct 8;74(14):1772-1784.



Diagnosis of diffuse disease

No standardized criteria

Low interobserver reproducibly  

Relies on visual assessment

Cannot be detected by angiography



Using physiology to understand CAD

Single-point Pullback



Outcomes of PCI in focal vs diffuse disease



PCI in focal CAD
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PCI in diffuse CAD
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Outcomes of PCI by disease pattern

Focal Diffuse

Localized disease Diffuse disease

Blood flow 
improvement

Minimal 
improvement in 

blood flow



Diffuse disease and plaque 
characteristics



PPG and OCT vulnerable plaque features

LRP 
>180ᵒ

LRP 
360ᵒ

Sakai et al.. JACC Cardiovasc Imaging. 2023. In press



PPG and calcium

Variables Diffuse CAD
(PPG ≤0.66)

Focal CAD
(PPG >0.66) p-value

Number of vessels, n 60 60 -

Plaque burden at MLA, % 82.3 ± 9.8 87.1 ± 7.5 0.003

Lesion non-calcified plaque burden, % 77.5 ± 18.3 84.4 ± 14.9 0.027

Lesion calcified plaque burden, % 22.5 ± 18.3 15.7 ± 14.9 0.027

Calcium thickness, mm 1.4 ± 1.1 1.1 ± 1.1 0.121

Calcium length, mm 7.6 ± 7.6 3.6 ± 4.5 0.003

Calcium arc, degree 50.0 [10.0, 180.0] 20.0 [0.0, 95.0] 0.056

Agatston score per vessel 151.0 [45.8, 359.9] 50.2 [8.8, 165.8] 0.019
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Diffuse disease and outcomes 
after PCI



Minimal Stent Area

Focal CAD
(High PPG)

Diffuse CAD
(Low PPG)

Diffuse disease: procedural outcomes

5.3±1.8

6.3±2.30

p=0.015

Mizukami et al. JAHA 2022

Collet et al JACC Cardiovasc Interv. 2022 Dec 26;15(24):2506-2518.
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PPG and change in FFR after OCT-guided PCI

FocalDiffuse

Mizukami et al. JAHA 2022
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PPG and patient-reported outcomes

Collet et al JACC Cardiovasc Interv. 2022 Dec 26;15(24):2506-2518.

Focal CAD
(High PPG)

Diffuse CAD
(Low PPG)

P-value = 0.02 

27%73%

Residual 
angina 

52%48%
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How to treat diffuse disease?



Treat diffusely diseased LAD with LIMA?

Shiono Y, Int J Cardiol. 2016 Nov 1;222:16-21. (Figures 1-3 with colored annotations)

Focal disease
Patent LIMA @ 3 months

Diffuse disease
Atretic LIMA @ 4 months 

7% versus 21%



Treat diffusely diseased LAD with LIMA?

van Beek KAJ, Int J Cardiol. 2022 Apr 1;352:40-44. (Figures 2A and 1 with annotations)

CABG = average FFR 0.70

medical = average FFR 0.75
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How Dr. Johnson approaches diffuse disease?

FFR 0.71
PPG 0.34

Pd/Pa 0.85

FFR 0.65
PPG 0.26

Pd/Pa 0.81
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Diffuse disease: decision-making using physiology



Diffuse disease: decision-making using physiology



Exploring the epicardial pathway: LAD lesion



Conclusion 

• The use of physiology with a pullback maneuver is required 
to detect hemodynamic diffuse disease. 

Should We Do PCI in Diffuse Disease?

• PCI in diffuse disease is less effective (i.e., lower post-PCI FFR, 
smaller MSA, and higher procedural injury) and more than half 
of the patients remain symptomatic after PCI. 

• Diffuse disease has a low prevalence of high-risk plaques 
(TCFA) and more calcification.

• More data is warranted to define the best therapy for patients 
with diffuse disease.


