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Abstract 

Aim of the work: The aim of this study is to evaluate the predictive value of multiple variables including 

demographic data, risk factors, angiographic findings and technical details on success of CTO 

revascularization. 

Background: Interventional treatment of chronic total occlusions (CTO) in coronaries continues to be 

challenging. However, with the advancement in the percutaneous coronary Intervention (PCI) 

techniques, development of suitable hardware and operator skill, the procedural success has improved 

from 50 to 60% to 75–90% and therefore, the procedure is now more frequently attempted. 

 

Methods and results: The study included 310 patients undergoing PCI for CTO at two centers. 

Most of cases were done by the same operator and/or assisting team utilizing biplane cath lab devices. 

 

Definitions 

CTO was defined as a lesion showing a TIMI flow grade of 0 for ≥ 3 months. The duration of occlusion 

was estimated based on symptom onset, history of angina,  

or previous myocardial infarction (MI) in the same territory or proven by previous angiography. 

The J-CTO score assigns 1 point to each of the following: calcification, bending, blunt stump, occlusion 

length ≥20 mm, and previously failed lesion revascularization. 

MACCE were defined as death, MI, stroke, urgent revascularization during the same admission, or target 

vessel revascularization (TVR). Urgent revascularization was defined as repeat PCI for target vessels 

within 24 hours or urgent coronary artery bypass surgery (CABG). 

Procedural success was defined as successful guidewire and balloon/stent crossing with residual 

stenosis<50% and TIMI flow grade 3, and clinical success was defined as procedural success without 

MACCE. 

 

Interventional Procedures 

All patients were pretreated with aspirin and clopidogrel or ticagrelor, and weight-adjusted heparin was 

administered to maintain activated clotting time (ACT)>300 s. 

Choice of guide catheters, guidewires and technique were left for operator preference. 

All procedures were performed according to current international guidelines. 



 

Statistical analysis 

Continuous variables are expressed as mean ± SD. Categorical variables are expressed as percentages. 

To compare parametric continuous variables, the Student’s t test was used; to compare nonparametric 

continuous variables, the Mann Whitney U was used. to compare categorical variables, the chi-square 

test was used. 

Fisher Exact test is a test of significance that is used in the place of chi square test in 2 by 2 tables, 

especially in cases of small samples. Multivariate logistic regression analysis was used to identify the 

independent predictors of CTO revascularization failure. Two-tailed p values <0.05 were considered as 

significant, and confidence interval (CI) was 95%. All statistical studies were carried out with the SPSS 

program (version 25.0, SPSS, Chicago, Illinois, USA). 

Results: There was statistically significant difference regarding previous MI ( P value = 0.003), J CTO 

score [median (IQR)] ( P value = 0.031) and highly significant regarding IVUS use ( P value <0.001). 

Variable All patients 

(n=310) 

Success 

(n=251) 

Failure (n=59) p-value 

Male gender 255 (82.3%) 205 (81.7%) 50 (84.7%) 0.578 

Age (years) [mean ± SD] 62.9 ± 10.9 62.7 ± 10.8 63.8 ± 11.3 0.458 

DM 161 (51.9%) 134 (53.4%) 27 (45.8%) 0.292 

HTN 257 (82.9%) 205 (81.7%) 52 (88.1%) 0.235 

Smoking 117 (37.7%) 91 (36.3%) 26 (44.1%) 0.265 

Hyperlipidemia 167 (53.9%) 132 (52.6%) 35 (59.3%) 0.351 

Previous MI 54 (17.4%) 36 (14.3%) 18 (30.5%) 0.003 

Family history 23 (7.4%) 19 (7.6%) 4 (6.8%) 1.000 

ESRD 33 (10.6%) 27 (10.8%) 6 (10.2%) 0.895 

Occluded artery  

170 (54.8%) 

 

142 (56.6%) 

 

28 (47.5%) 

 

0.406 LAD 
LCX 95 (30.6%) 73 (29.1%) 22 (37.3%) 

RCA 45 (14.6%) 36 (14.3%) 9 (15.2%) 
J CTO score [median (IQR)] 2 (1 – 3) 2 (1 – 3) 3 (2 – 4) 0.031 

Technique  

235 (75.8%) 

 

186 (74.1%) 

 

49 (83.1%) 

 

0.149 Antegrade only 
Ante-&retrograde 75 (24.2%) 65 (25.9%) 10 (16.9%) 
Retrograde (n=75)  

10 (13.3%) 

 

9 (13.8%) 

 

1 (10%) 

 

1.000 Epicardial 
Septal 65 (86.7%) 56 (86.2%) 9 (90%) 
Contralateral injection 102 (32.9%) 88 (35.1%) 14 (23.7%) 0.096 

IVUS use 128 (41.3%) 127 (50.6%) 1 (1.7%) <0.001 

 

Success rates were affected by J-CTO score i.e. cases of low score had high success rate and those of 

high score had high failure rate. 



Variable Univariate 

OR 

95% CI p-value Multivariate 

OR 

95% CI p-value 

Previous MI 2.62 1.36 – 5.06 0.004 2.35 1.08 – 5.08 0.031 

J CTO score 1.34 1.04 – 1.73 0.024 1.68 1.25 – 2.27 0.001 

IVUS not used 59.4 8.1 – 435.5 <0.001 81.44 10.8 – 

612.2 

<0.001 

Table: Effects of significant variables on CTO revascularization failure in univariate and multivariate 

logistic regression analyses. 

 

 

Result * J CTO score Crosstabulation 

J CTO score  

 

Total 

0 1 2 ≥3 

Result Success Count 13 54 87 97 251 

    % within J CTO score 92.9% 83.1% 83.7% 76.4% 81.0% 

Failure Count 1 11 17 30 59 

    % within J CTO score 7.1% 16.9% 16.3% 23.6% 19.0% 

Tota

l 

Count 14 65 104 127 310 

% within J CTO 

score 

100.0

% 

100.0

% 

100.0

% 

100.0

% 

100.0

%  

Conclusions: The current study showed that we can use clinical data (previous MI), angiographic data (J-

CTO score) and technical details (IVUS use) to predict success of CTO revascularization using. 


