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Background 

    We hypothesized that intraluminal signal intensity (SI) of 

coronary total occlusion (CTO) lesions at coronary MR 

angiography (CMRA) may reflect the degree of the 

softness of the lesion with or without the presence of 

microvessels. 

 



Purpose 

   The purpose of this study were to evaluate the coronary 

MR angiography (CMRA) findings of coronary artery 

total occlusion lesions and to compare success rates of 

percutaneous coronary intervention (PCI) for CTO lesions 

according to different signal intensity patterns at CMRA. 
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CMRA Signal Intensity Patterns of CTO 
Lesions 



A 64/M with pRCA Chronic Total 
Occlusion 

CMRA shows continuity of High SI in CTO segment.  

Invasive coronary angiogram shows CTO of pRCA.  

Kim SM, Choe YH. Radiology. 2016 Apr;279(1):84-92 



CASE II 

 This lesion was successfully treated with PCI. 



Chronic Fibrotic CTO with Dark SI 
on CMRA  Failure of PCI 

 



Univariable Analysis of CMRA and Invasive Angio 
Findings according to PCI Results (n = 95) 

Parameter PCI Success 
(n = 78) 

PCI Failure 
(n = 17) 

P-value 

Lesion length (mm) 20.0±14.7 28.0±19.8 0.141 

Blunt stump 21 (27%) 6 (35%) 0.490 

Calcification 17 (22%) 6 (35%) 0.244 

Bending (>45°) 12 (15%) 3 (12%) 0.817  

TIMI I 27 (35%) 1 (6%) 0.043 

Bridging collateral 15 (19%) 4 (24%) 0.689  

Retrograde approach 8 (10%) 1 (6%) 0.582 

Presence of continuity of 
HSI 

40 (51%) 2 (12%) 0.009 

Kim SM, Choe YH. Radiology. 2016 Apr;279(1):84-92 



Results 

Multivariate Analysis of Predictors of PCI 
Success 

Parameter Odds 
Ratio 

95% Confidence 
Interval 

P-value 

TIMI I 7.097 0.864, 58.305   0.068 

Presence of continuity of 
High SI 

6.971 1.463, 33.220   0.015 



Conclusion:  
CTO MRA for PCI Planning 

The CTO lesions with predominantly bight 

intraluminal SIs and continuity of HSI on CMRA 

shows better success rates of PCI compared with 

those with predominantly low or dark SIs on 

CMRA. 



Coronary Total Occlusion Lesions: Linear 
Intrathrombus Enhancement at CT Predicts Better 
Outcome of Percutaneous Coronary Intervention 

• 88 CTO of 80 patients. 

• 51 with PCI success 

• Linear intrathrombus enhancement in 59% of 
success cases 

• The presence of linear intrathrombus 
enhancement proved at multivariate analysis 
to be the only independent predictor of PCI 
success (odds ratio: 4.926; 95% confidence 
interval: 1.646, 14.74; P = .004) 

Li M and Lu Z et al. Radiology 2012; 266:443-451 



 

CTO lesion with linear intrathrombus enhancement 



 

CTO lesion with  

small-caliber linear intrathrombus enhancement 



Graph shows comparison of coronary CT 
angiography characteristics of CTO lesions 

between PCI success and PCI failure groups 

 



Predictors of PCI Success 

 



Conclusion 

• On the basis of the current finding in 
this study, the presence of coronary CT 
angiography–visible linear 
intrathrombus enhancement within the 
occluded segment may represent 
intravascular microvessel formation or 
recanalized lumen and predicts better 
outcome of PCI of CTO lesions. 



Coronary CT angiographic evaluation 
of subtotal occlusion with absence of reverse 

attenuation gradient sign 

Li M and Zhang J et al. Radiology. 2013 Mar;266(3):766-72 



Diagnostic Performance of 
Coronary CT Angiography for 

Differentiation of CTO from 
Subtotal Occlusion 



Summary 

• CT and MRI guide PCI of CTO lesions.  

• Bight intraluminal SIs and continuity of high 
SI on Coronary MRA suggest softness of the 
lesion and shows better success rates of PCI. 

• Linear intrathrombus enhancement within 
the occluded segment on cornary CTA may 
represent intravascular microvessel formation 
or recanalized lumen and predicts better 
outcome of PCI. 

 


