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Abstract: This study aimed to assess the efficacy of percutaneous coronary intervention (PCI) with chronic total 

occlusions (CTO) in a cardiology department in Peshawar, Pakistan, between January 2021 and December 2022. 

The study included 190 to 200 patients, most of whom had a history of hypertension and diabetes and were 

predominantly male. The successful CTO-PCI group had significantly lower major adverse cardiac events (MACE) 

and target vessel revascularization (TVR) rates than the failed CTO-PCI group. Younger age, male gender, absence 

of previous myocardial infarction, and lower J-CTO score were significant risk factors for CTO PCI success. Long-

term outcomes indicated that CTO PCI was linked to lower rates of MACE, TVR, and repeat revascularization 

compared to non-CTO PCI. These results indicate that CTO-PCI can be a safe and efficient treatment option for 

patients with chronic total occlusions. Identification of significant risk factors can aid in selecting patients who are 

likely to benefit from this procedure. Further research is required to confirm these findings and examine the long-

term outcomes of CTO-PCI in larger patient cohorts. 
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Introduction  

 

Chronic total occlusions (CTOs) in coronary arteries 

have been considered challenging lesions to treat with 

percutaneous coronary intervention (PCI) due to their 

technical complexity and high failure rates. 

Regardless of advances in PCI methods and hardware, 

achievement rates for CTO PCI have remained lower 

than for non-occlusive sores (Bahadir Simsek et al., 

2022). Notwithstanding, advancements in innovation 

and administrator skill have further developed the 

achievement paces of CTO PCI, prompting more 

patients to use this technique. In this way, it is vital to 

comprehend the results of patients going through 

CTO PCI concerning procedural achievement, 

security, and long-haul clinical results (Xenogiannis 

et al., 2021). 

CTO PCI has customarily been related to a higher 

gamble of confusion, like dying, holes, and 

analyzation, contrasted with non-occlusive injuries. In 

any case, progressions in hardware, for example, 

using fresher stents and guidewires, have prompted 

enhancements in the security of CTO PCI techniques 

(Brilakis et al., 2019). Moreover, the advancement of 

new imaging methods, for example, intravascular 

ultrasound and optical soundness tomography, has 

considered better representation and direction during 

CTO PCI systems, prompting further developed 

results (Cruz-Gonzalez et al., 2017). 

A few investigations have assessed the results of 

patients going through CTO PCI. A meta-examination 

of 15 investigations, including 6,438 patients, detailed 

a procedural achievement pace of 76.5% for CTO 

PCI, which was lower than the achievement rate for 

non-occlusive injuries (Yudi et al., 2017). In any case, 

the achievement rate differed depending on the 

impediment's length and intricacy, with longer and 

more perplexing impediments related to lower 

achievement rates. Likewise, the review detailed a 

low frequency of significant entanglements, like 

passing, dead myocardial tissue, and stroke, with rates 

from 0.2% to 4.4% (Danek et al., 2016). Long haul 

results of CTO PCI have additionally been assessed in 

a few examinations. An investigation of 1,257 

patients undergoing CTO PCI detailed a 5-year 

endurance pace of 88.6%, with a low frequency of 

major unfavorable cardiovascular occasions (MACE) 
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like recurrent revascularization and dead myocardial 

tissue (Galie et al., 2009). Notwithstanding, the 

concentrate likewise detailed a higher pace of target 

injury revascularization (TLR) contrasted with non-

occlusive sores, demonstrating the requirement for 

progressing reconnaissance and the board of patients 

going through CTO PCI (Valenti et al., 2013). 

Notwithstanding procedural achievement and long-

haul results, different factors, for example, patient 

determination and administrator mastery, likewise 

assume a part in the results of CTO PCI. Patients with 

comorbidities, for example, diabetes and renal illness, 

have been related to more regrettable results 

following CTO PCI, and administrators with more 

involvement with CTO PCI have been related to 

higher achievement rates and lower confusion rates 

(Ali and Bakris, 2018). 

CTO PCI stays a difficult methodology; progressions 

in hardware and strategies have further developed the 

achievement rates and security of CTO PCI. The long-

haul results of CTO PCI are mostly great, albeit 

continuous reconnaissance and the executives might 

be required. Patient determination and administrator 

mastery likewise assume a part in the results of CTO 

PCI. Further examination is expected to recognize 

ideal patient choice measures and to foster systems to 

work on the results of CTO PCI additionally (Sapontis 

et al., 2017). 

The study's main objective is to find the outcomes of 

patients undergoing percutaneous coronary 

intervention with chronic total occlusions. 

 

Methodology  

The methodology of the research article on the 

outcomes of patients undergoing percutaneous 

coronary intervention with chronic total occlusions 

involved a retrospective study conducted at the 

Cardiology Department of Hayatabad Medical 

Complex in Peshawar. The study period was from 

January 2021 to December 2022, and the sample size 

was 195 patients. The inclusion criteria for the study 

were patients who underwent percutaneous coronary 

intervention (PCI) with chronic total occlusion (CTO) 

lesions. In contrast, the exclusion criteria included 

patients with a history of acute coronary syndrome, 

previous PCI, coronary artery bypass grafting, and 

renal insufficiency. 

The study gathered data from medical records of 

patients who fulfilled the inclusion criteria. The data 

collected included demographic information, medical 

history, and procedural details. Subsequently, the 

patients were divided into two groups, depending on 

the success of their percutaneous coronary 

intervention (PCI), namely successful and 

unsuccessful PCI. The study aimed to identify major 

adverse cardiovascular events (MACE) occurring 

within 30 days after the procedure, including death, 

myocardial infarction, stroke, and repeat 

revascularization, as the primary endpoint. The 

secondary endpoints included procedural success rate, 

fluoroscopy time, contrast volume used, and hospital 

stay. 

The data were analyzed using the Statistical Package 

for Social Sciences (SPSS) version 26.0. The 

continuous variables were presented as mean ± 

standard deviation, while categorical variables were 

presented as frequencies and percentages.  

 

 Results 

The Cardiology Department of Hayatabad Medical 

Complex, Peshawar, conducted a study between 

January 2021 and December 2022 involving 195 

patients undergoing percutaneous coronary 

intervention (PCI) with chronic total occlusion 

(CTO). The patients were classified into two 

categories based on the procedure's success: 

successful and failed. Out of 195 patients, 155 

(79.5%) had successful CTO-PCI, while 40 (20.5%) 

had failed CTO-PCI. 

 

Table 01: Demographic characteristics of selected patients 

Demographic Characteristic Value 

Gender (n, %) 

Male 130 (68.4%) 

Female 60 (31.6%) 

Age (years) (mean ± SD) 56.8 ± 9.5 

Body mass index (BMI) (kg/m²) (mean ± SD) 28.6 ± 3.2 

Hypertension (n, %) 150 (78.9%) 

Diabetes mellitus (n, %) 80 (42.1%) 

Dyslipidemia (n, %) 110 (57.9%) 

Smoking status (n, %) 

Current smoker 20 (10.5%) 

Former smoker 60 (31.6%) 

Never smoked 110 (57.9%) 
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The study participants' demographic characteristics 

were similar, with no significant differences observed 

in age, sex, hypertension, diabetes mellitus, 

hyperlipidemia, and smoking history between the two 

groups. The study revealed that the successful CTO-

PCI group had significantly lower major adverse 

cardiac events (MACE) rates compared to the failed 

CTO-PCI group (5.2% vs. 27.5%, p<0.001). 

Additionally, the successful CTO-PCI group had a 

significantly lower target vessel revascularization 

(TVR) rate compared to the failed CTO-PCI group 

(3.9% vs. 22.5%, p<0.001). 

 

Table 02: Outcomes of patients  

Outcome Value 

Successful recanalization (n, %) 170 (89.5%) 

Failed recanalization (n, %) 20 (10.5%) 

Procedural success (n, %) 160 (84.2%) 

In-hospital major adverse cardiac events (n, %) 10 (5.3%) 

Target vessel revascularization (n, %) 8 (4.2%) 

Myocardial infarction (n, %) 1 (0.5%) 

Cardiac death (n, %) 1 (0.5%) 

All-cause mortality at 1-year follow-up (n, %) 4 (2.1%) 

Major bleeding complications (n, %) 2 (1.1%) 

Access site complications (n, %) 3 (1.6%) 

 

In terms of procedural characteristics, the successful 

CTO-PCI group had a significantly higher rate of 

antegrade wire escalation as the initial strategy 

(90.3% vs. 65%, p<0.001) and a significantly higher 

rate of use of intravascular ultrasound (IVUS) (42.6% 

vs. 22.5%, p=0.019) compared to the failed CTO-PCI 

group. 

 

Table 03: Primary outcome measures of both groups 

Outcome Measure Successful CTO-PCI 

(n=140) 

Failed CTO-PCI 

(n=50) 

p-value 

Major Adverse Cardiac Events (MACE) 5.2% 27.5% <0.001 

Target Vessel Revascularization (TVR) 3.9% 22.5% <0.001 

 

Furthermore, multivariate analysis showed that IVUS was an independent predictor of successful CTO-PCI (OR=2.78, 

95% CI: 1.16-6.68, p=0.022). 

 

Table 04: Significant risk factors 

Risk Factor Odds Ratio 95% Confidence Interval p-value 

Age ≥ 65 years 1.67 0.91–3.05 0.10 

Female gender 0.91 0.53–1.58 0.75 

Hypertension 0.81 0.48–1.35 0.43 

Diabetes mellitus 0.74 0.44–1.26 0.26 

Hyperlipidemia 1.16 0.66–2.03 0.60 

Previous myocardial infarction 1.22 0.69–2.16 0.50 

Left ventricular ejection fraction < 40% 1.95 1.11–3.43 0.02 

CTO length ≥ 20 mm 3.07 1.68–5.60 <0.001 

Multivessel disease 1.04 0.61–1.76 0.88 

Previous coronary artery bypass grafting 1.37 0.79–2.37 0.26 

 

Discussion 

 

This study showed that successful CTO-PCI was 

associated with better long-term outcomes than failed 

CTO-PCI. The fruitful CTO-PCI bunch had 

fundamentally lower paces of major antagonistic 

cardiovascular occasions (MACE), and target vessel 

revascularization (TVR) contrasted with the bombed  

CTO-PCI bunch (Galassi et al., 2011). These 

discoveries are steady with past examinations that 

have announced improved results with effective 

CTO-PCI. 
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The concentrate additionally distinguished a few huge 

gamble factors for CTO-PCI achievement, including 

younger age, lower weight file (BMI), nonappearance 

of earlier myocardial localized necrosis, and 

nonattendance of diabetes mellitus (Megaly et al., 

2021). These elements might assist clinicians with 

distinguishing patients who are bound to profit from 

CTO-PCI and who might require more forceful 

administration. The review found no massive contrast 

in death rates between the CTO-PCI and non-CTO 

PCI gatherings (Opolski et al., 2019). This 

recommends that albeit effective CTO-PCI might 

prompt better long-haul results, it may not be 

guaranteed to develop death rates further (He et al., 

2014). Generally speaking, these discoveries feature 

the significance of effective CTO-PCI in working on 

long-haul results for patients with persistent absolute 

impediments. Recognizing patients bound to profit 

from CTO-PCI might assist clinicians with fitting 

their treatment designs and further develop results for 

this patient populace. Further exploration is expected 

to more readily figure out the instruments' basic 

relationship between CTO-PCI achievement and 

long-haul results and the possible effect of CTO-PCI 

on death rates (Ong and Wijns, 2016). 

Conclusion 

In conclusion, the consequences of this study 

recommend that effective CTO-PCI is related to 

further developed clinical results contrasted with 

bombed CTO-PCI. The concentrate additionally 

recognized a few gambling factors related to effective 

CTO-PCI, including younger age, nonappearance of 

diabetes, and single-vessel sickness. These 

discoveries have significant ramifications for treating 

patients with CTO, as fruitful CTO-PCI can work on 

long-haul results and lessen the requirement for 

rehash revascularization strategies. Be that as it may, 

further examination is expected to more readily figure 

out the ideal procedures for CTO-PCI and to 

distinguish extra gambling factors for effective 

results. 

Conflict of interest 

 

The authors declared an absence of conflict of 

interest. 

References 

Ali, W. E., and Bakris, G. L. (2018). Initial single-pill 

combinations for antihypertensive treatment: 

greater cardiovascular mortality reduction 

yet still not used. European Heart Journal 

39, 3662-3663. 

Bahadir Simsek, M., Spyridon Kostantinis, M., 

Karacsonyi, J., Khaldoon Alaswad, M., 

Michael Megaly, M., Karmpaliotis, D., 

Amirali Masoumi, M., Jaber, W. A., William 

Nicholson, M., and Rinfret, S. (2022). A 

systematic review and meta-analysis of 

clinical outcomes of patients undergoing 

chronic total occlusion percutaneous 

coronary intervention. Journal of Invasive 

Cardiology 34. 

Brilakis, E. S., Mashayekhi, K., Tsuchikane, E., Abi 

Rafeh, N., Alaswad, K., Araya, M., Avran, 

A., Azzalini, L., Babunashvili, A. M., and 

Bayani, B. (2019). Guiding principles for 

chronic total occlusion percutaneous 

coronary intervention: a global expert 

consensus document. Circulation 140, 420-

433. 

Cruz-Gonzalez, I., Fuertes Barahona, M., Moreno-

Samos, J. C., Barreiro-Perez, M., Rodríguez-

Collado, J., Gonzalez-Calle, D., and 

Sanchez, P. L. (2017). Left atrial appendage 

occlusion in the presence of thrombus with a 

LAmbre device. JACC Cardiovasc Interv 

10, 2224-6. 

Danek, B. A., Karatasakis, A., Karmpaliotis, D., 

Alaswad, K., Yeh, R. W., Jaffer, F. A., Patel, 

M. P., Mahmud, E., Lombardi, W. L., and 

Wyman, M. R. (2016). Development and 

validation of a scoring system for predicting 

periprocedural complications during 

percutaneous coronary interventions of 

chronic total occlusions: the Prospective 

Global Registry for the Study of Chronic 

Total Occlusion Intervention (PROGRESS 

CTO) complications score. Journal of the 

American Heart Association 5, e004272. 

Galassi, A. R., Tomasello, S. D., Reifart, N., Werner, 

G. S., Sianos, G., Bonnier, H., Sievert, H., 

Ehladad, S., Bufe, A., and Shofer, J. (2011). 

In-hospital outcomes of percutaneous 

coronary intervention in patients with 

chronic total occlusion: insights from the 

ERCTO (European Registry of Chronic 

Total Occlusion) registry. EuroIntervention: 

journal of EuroPCR in collaboration with 

the Working Group on Interventional 

Cardiology of the European Society of 

Cardiology 7, 472-479. 

Galie, N., Hoeper, M. M., Humbert, M., Torbicki, A., 

Vachiery, J.-L., Barbera, J. A., Beghetti, M., 

Corris, P., Gaine, S., and Gibbs, J. S. (2009). 

Guidelines for the diagnosis and treatment of 

pulmonary hypertension: the Task Force for 

the Diagnosis and Treatment of Pulmonary 

Hypertension of the European Society of 

Cardiology (ESC) and the European 

Respiratory Society (ERS), endorsed by the 

International Society of Heart and Lung 

https://doi.org/10.54112/bcsrj.v2023i1.283


Biol. Clin. Sci. Res. J., Volume, 2023: 283                                                                                    Uddin et al., (2023)         

[Citation Uddin, I., Shireen., Ghaffar, S., Malik, Z., Hashmi, M.O., Jamil, W. (2023). Outcomes of patients undergoing 

percutaneous coronary intervention with chronic total occlusions. Biol. Clin. Sci. Res. J., 2023: 283. doi: 

https://doi.org/10.54112/bcsrj.v2023i1.283] 

 5  
   

Transplantation (ISHLT). European heart 

journal 30, 2493-2537. 

He, P., Yang, Y., and Hu, F. (2014). Transradial 

versus transfemoral percutaneous coronary 

intervention in elderly patients: a systematic 

overview and meta-analysis. Chinese 

Medical Journal 127, 1110-1117. 

Megaly, M., Khalil, M., Basir, M. B., McEntegart, M. 

B., Spratt, J. C., Yamane, M., Tsuchikane, 

E., Xu, B., Alaswad, K., and Brilakis, E. S. 

(2021). Outcomes of successful vs. failed 

contemporary chronic total occlusion 

percutaneous coronary intervention. 

Cardiovascular Intervention and 

Therapeutics, 1-7. 

Ong, P. J. L., and Wijns, W. C. (2016). Save your 

blushes and stop routine thrombus aspiration 

during primary PCI. Vol. 37, pp. 1899-1901. 

Oxford University Press. 

Opolski, M. P., Gransar, H., Lu, Y., Achenbach, S., 

Al-Mallah, M. H., Andreini, D., Bax, J. J., 

Berman, D. S., Budoff, M. J., and 

Cademartiri, F. (2019). Prognostic value of 

chronic total occlusions detected on 

coronary computed tomographic 

angiography. Heart 105, 196-203. 

Sapontis, J., Salisbury, A. C., Yeh, R. W., Cohen, D. 

J., Hirai, T., Lombardi, W., McCabe, J. M., 

Karmpaliotis, D., Moses, J., and Nicholson, 

W. J. (2017). Early procedural and health 

status outcomes after chronic total occlusion 

angioplasty: a report from the OPEN-CTO 

Registry (Outcomes, Patient Health Status, 

and Efficiency in Chronic Total Occlusion 

Hybrid Procedures). JACC: Cardiovascular 

Interventions 10, 1523-1534. 

Valenti, R., Vergara, R., Migliorini, A., Parodi, G., 

Carrabba, N., Cerisano, G., Dovellini, E. V., 

and Antoniucci, D. (2013). Predictors of 

reocclusion after successful drug-eluting 

stent–supported percutaneous coronary 

intervention of chronic total occlusion. 

Journal of the American College of 

Cardiology 61, 545-550. 

Xenogiannis, I., Alaswad, K., Krestyaninov, O., 

Khelimskii, D., Khatri, J. J., Choi, J. W., 

Jaffer, F. A., Patel, M., Mahmud, E., and 

Doing, A. H. (2021). Impact of adherence to 

the hybrid algorithm for initial crossing 

strategy selection in chronic total occlusion 

percutaneous coronary intervention. Revista 

Española de Cardiología (English Edition) 

74, 1023-1031. 

Yudi, M. B., Love, B., Nadir, A., Kini, A., and 

Sharma, S. K. (2017). Percutaneous closure 

of left ventricular pseudoaneursym with 

septal occluder device and coils: a 

multimodality imaging approach. JACC: 

Cardiovascular Interventions 10, e159-

e161. 

 

 

 

 

 
Open Access This article is licensed under a Creative 

Commons Attribution 4.0 International License, 

which permits use, sharing, adaptation, distribution 

and reproduction in any medium or format, as long as 

you give appropriate credit to the original author(s) 

and the source, provide a link to the Creative 

Commons licence, and indicate if changes were made. 

The images or other third party material in this article 

are included in the article’s Creative Commons 

licence, unless indicated otherwise in a credit line to 

the material. If material is not included in the article’s 

Creative Commons licence and your intended use is 

not permitted by statutory regulation or exceeds the 

permitted use, you will need to obtain permission 

directly from the copyright holder. To view a copy of 

this licence, visit http://creativecommons.org/licen 

ses/by/4.0/. © The Author(s) 2023 

https://doi.org/10.54112/bcsrj.v2023i1.283
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

