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Abstract 

Background: Coronary artery disease (CAD) remains 

the number one cause of death worldwide. Chronic 

total occlusion (CTO) are defined as 100% occlusions 

with TIMI (Thrombolysis in Myocardial Infarction) 0 

flow with at least a 3-month duration, observed in 

15-30% of patients undergoing cardiac catheterization.  

Despite the high incidence of CAD, with the vast 

majority of patients carrying a high risk factor burden 

and co-morbidities, there is paucity of data regarding 

CTO in Saudi Arabia. , It is therefore of extreme 

importance to understand this challenging type 

of CAD. 

Aim: To explore the clinical characteristics and 

outcome of patients with CTO undergoing cardiac 

catheterization. 

Method: We collected data for all adult patients (age 

> 18 years) with a diagnosis of CTO who underwent 

coronary angiography at the Cardiac Catheterization 

Laboratory at King Abdul-Aziz Cardiac Center 

between January 2010 and December 2017 from 
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electronic databases. We compared clinical 

characteristics and outcome of patients who underwent 

successful recanalization versus an unsuccessful 

outcome. The primary outcome was defined as 

mortality following the procedure. Secondary outcome 

was defined as MI, stroke or acute kidney injury as 

well as CABG required. Results are expressed as 

mean±SD or median, p<0.05 considered significant. 

Wilcoxon Rank Sums test for continuous and chi-

square for categorical data. 

 

Results: In our cohort of 173 patients (mean age 

60.2±11.4 years, female 17.9%), the most common 

risk factors were dyslipidemia (83.2%) and 

hypertension (76.3%). The most common co-

morbidities were heart failure (32.9%) and CKD 

(12.7%). The most common admitting diagnoses 

included stable CAD (41.6%), NSTEMI (26%). LAD 

was the most common location (n=67), followed by 

RCA (n=63). The Wire was successfully crossed in 

72.8 % of cases with < 50% stenosis post procedure 

observed in 50.3%. Female gender, older age, prior 

history of CABG and obesity were associated with a 

reduced likelihood of successful lesion crossing 

(p<0.001). Overall, mortality figures were; 30 day 1%; 

6 month 2% and 1-year 4%, 10% of patients 

experienced MI ; 7% required CABG; AKI in 6% and 

stroke 1%. Patients with a successful crossing 

experienced a lower 30-day mortality (p<0.01) with no 

difference observed at 6-months and 1-yr mortality 

figures. 

 

Conclusion: To the best of our knowledge, this is the 

first CTO study in Saudi Arabia. Our results are 

generally in agreement with published data indicating 

that CTO is more prevalent in older men with a higher 

risk burden and located mostly in LAD. Our success 

rate for CTO PCI is comparable with current literature 

and shown to improve 30-day outcome in these 

patients. 
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Introduction 

Coronary artery diseases (CAD) remains the number 

one cause of death worldwide. It is estimated that 

15,400,000 Americans have a diagnosis of CAD, 

7,800,000 of whom have stable and 7,600,000 

histories of acute myocardial infarction (AMI) [1]. The 

Framingham Heart Study showed that the lifetime risk 

for the development of symptomatic CAD is 49% 

and32% after 40 years of age for men and women, 

respectively. In 2010, CAD was the single most 

frequent cause of death in American men and women; 

it resulted in more than one in six deaths in the United 

States and estimated costs incurred at $204.4 billion. It 

is expected that the rate of CAD will only accelerate in 

the coming decades due to the escalating prevalence of 

obesity and type 2 diabetes, rise in cardiovascular risk 

factors in the younger population, and adoption of a 

Western lifestyle in the developing countries. It was 

revealed by The World Health Organization (WHO) 

that by 2020, the global number of deaths from CAD 

could rise to 11 million from 7.6 million in 2005. 

 

Coronary arteries are no longer viewed as inanimate 

tubes but are characterized by a predilection for 

atherosclerosis due to a combination of high levels of 

circulating cholesterol, endothelial dysfunction, 

oxidative stress, and vascular inflammation. 

Atherosclerosis manifests itself mostly as plaque 

formation, leading to stenosis, but curiously some 

individuals may develop ectasia instead. The 
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atherosclerotic plaque leads to coronary artery 

stenosis, which, once significant, can seriously 

jeopardize coronary blood flow.  

Plaques undergo extensive outward remodeling for 

many years before it starts to impinge on the lumen. 

Eventually, the  stenosis may progress to the degree 

that impedes blood flow through the artery. Lesions 

that produce  stenosis of greater than 60% can cause 

flow limitations under conditions of increased demand. 

This type of athero-occlusive disease commonly 

produces chronic stable angina. Critical  stenosis cause 

AMI and high-grade  stenosis bar; some exceptions are 

more likely to cause an acute coronary occlusion than 

non-occlusive occlusions. 

A true chronic total occlusion (CTO) is defined as 

stenosis within which there is neither a continuously 

visible lumen nor any visible flow that cannot be 

accounted for by collaterals (thrombolysis in 

myocardial infarction [TIMI] grade 0), known to be 

present for three or more months or a newly 

documented occlusion not attributable to a similarly 

recent ischemic event. 

Functional or subtotal occlusions are those with a trace 

antegrade lumenal flow (TIMI grade 1). 

Pseudo-occlusions are those with a residual lumen but 

without antegrade flow due to competing for collateral 

flow. 

Spontaneously recanalized CTOs are sometimes 

identified wherein a long, tortuous microchannel exists 

within the presumed architecture of a previous 

occlusion. Functional and pseudo-occlusions overlap 

in practice and may be difficult to distinguish from a 

true CTO unless imaged with dual-catheter 

angiography or probed with a guidewire [2]. 

CTOs are a challenging, complex and not uncommon 

angiographic finding, accounting for 15% to 30% of 

patients who undergo cardiac catheterization [3,4]. 

Recanalization success depends on the duration and 

length of occlusion and presence of bridging 

collaterals. Total occlusion also constitutes a major 

reason for referral of patients for CABG.  

In recent years, the difficulty in managing CTO cases 

has lessened with growth in scientific evidence and 

development of innovative interventional techniques, 

but geographic differences are quite significant.  

As CTOs are a distinct group of coronary  stenosis, 

studies have been conducted specifically to address 

outcomes following various different interventions. 

Teramoto and colleagues prospectively examined 

percutaneous coronary intervention (PCI) procedures 

performed between 2006 and 2013, comparing 

successful and non-successful CTO groups post PCI. 

Patients with successful procedures on a second 

attempt, CTO-PCI in small branches, or CTOs in 

multiple vessels were excluded. 

There were 88.9% of patients achieved initial 

angiographic success. A Kaplan–Meier survival curves 

showed that cumulative all-cause death was 

significantly lower in the success than in the failure 

group (p = 0.0003 with no difference in the duration of 

follow-up. Moreover, the cardiac mortality was 

significantly lower in the successful group than in the 

failure group (3.5% vs. 15.9%, p < 0.0001). The study 
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suggested that successful revascularization in patients 

with CTO did their long-term clinical outcomes [5]. 

Another interesting retrospective study studied the 

relationship of age with outcome post-intervention in 

CTO cases; they compared subjects aged ≥75 years to 

those aged <75 years and showed no significant 

differences between the two groups in terms of the 

incidence of procedural complications. However, in 

the older group, a comparison between the patients 

with successful and failed PCI revealed significantly 

better 3-year cardiac survival (97.6% vs. 76.9%, p = 

0.005). The 3-year cardiac survival of those with 

successful PCI was similar to that observed in the 

younger group [6]. 

Another study explored gender differences in 

outcomes after coronary stenting in patients with 

chronic total occlusions (CTO) who underwent 

percutaneous coronary intervention (PCI) They 

showed that recanalization of coronary arterial CTO is 

equally successful with both women and men [7]. 

Another study done in the US on 172 patients with a 

CTO, success was obtained in 74% of lesions. The 

study showed non-fatal Q-wave myocardial infarctions 

or deaths occurred in hospital. There were 1.6% of 

patients required repeated percutaneous coronary 

interventions in whom the CTOs were initially opened.  

There were 6.7% of patients experienced perforation 

during the initial failed attempts. Only one patient 

needed operative repair.  

After two years of follow-up as an average period, 

similar incidences of cardiac death and nonfatal Q-

wave myocardial infarctions were found among 

patients performed successful procedures and those 

with failed procedures (p = 0.3). Target vessel 

revascularization was required more frequently for 

patients with successfully opened arteries, with no 

significance in results (18.8% vs. 0%, p = 0.06), The 

authors concluded that 2-year mortality or nonfatal Q-

wave myocardial infarctions weren't reduced in 

successful recanalization compared with patients with 

failed procedures [8]. 

Despite the high incidence of CAD, not much is 

known about CTO in the context of Saudi Arabia, 

where the vast majority of patients have a higher risk 

factor burden and co-morbidities than their Western 

counterparts. It is of extreme importance to improve 

our understanding of this uncommon and challenging 

type of obstructive CAD. This study was conducted to 

assess the clinical characteristics and clinical outcomes 

of patients with chronic total occlusion in undergoing 

cardiac catheterization. 

Subjects and methods 

Study Area/Setting: King Abdul-Aziz Cardiac 

Center, NGHA, Riyadh  

Study Subjects:  

Inclusion criteria: 

- All patients > 18 yrs of age, with documented CTO 

from January 2010 to December 2017 who underwent 

a successful cardiac catheterization procedure at King 

Abdul Aziz Cardiac Center.  

- Exclusion criteria: 

- CTOs in more than one vessel 

- CTOs in small coronary branch vessels  

Study Design: Retrospective, Cross sectional 

Sample Size:  
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All patients who underwent PCI at the national guard 

tertiary center, KSA. 

Our estimation for our sample size in that specific 

period is around 100-400 patients. 

Sampling Technique 

All patients with documented single CTO in a main 

coronary artery between the years 2010 and 2017 will 

be included in the study. 

Data Collection methods, instruments used, 

measurements  

Retrospectively, all patients who underwent coronary 

angiography at Cardiac Catheterization Laboratory at 

King Abdulaziz Cardiac Center between January 2010 

- December 2017 will be extracted from an electronic 

database (Apollo Lx, Best Care, Xcelera, Muse). 

Data collected will include  

Demographics: age, gender, BMI, BSA, Ethnic group, 

date of procedure (Apollo Lx, Best Care)

Cardiovascular Risk factors: smoking, diabetes, 

hypertension, dyslipidemia, hyperuricemia, family 

history of premature cardiovascular disease (Apollo

Lx, Best Care) 

Co-morbidities: Renal impairment (CKD class), 

cerebrovascular disease, peripheral vascular disease, 

significant valvular lesion, heart failure, prior history 

of revascularization ( PCi or CABG). (Apollo Lx, Best 

Care) 

Angiographic parameters: No. coronary vessels 

involved with percent diametre stenosis, location of 

CTO, collateral score, amount of contrast used, type of 

PCI procedure used, outcome, (Apollo Lx, Best Care)

Hemodynamic Measurements: Invasive aortic systolic 

and diastolic BP and heart rate, brachial systolic and 

diastolic blood pressure (Apollo Lx) 

ECG (Muse system) and Echocardiographic 

parameters (Xcelera): Ejection fraction, E/A, Left 

atrial size, LV mass within 3 months of the Cath 

procedure 

Vasoactive Medications used at the time of the Cath 

procedure 

Laboratory tests done before and after the cath 

procedure in cluding CBC, fasting lipids and glucose, 

HbA1C, Renal profile, Uric acid, troponins and BNP

(if available) (Apollo Lx, Best Care) 

Laboratory tests done within 3 months of the 

procedure: TSH, Liver profile, BNP (Apollo Lx, Best 

Care) We will classify patients into two groups: those 

with successful CTO-PCI and those with failed CTO-

PCI. 

After PCI, patients will be followed retrospectively by 

for regular outpatient visits. 

The following endpoints will evaluate to compare 

patients with a failed versus a successful procedure:

Success, major cardiac adverse events (MACE) and 

subsequent CABG

Definitions: 

A CTO is defined as a stenosis within which there is 

neither a continuous visible lumen nor any visible flow 

that cannot be accounted for by collaterals 

(thrombolysis in myocardial infarction [TIMI] grade 

0), known to be present for 3 or more months or a 

newly documented occlusion not attributable to a 

similarly recent ischemic event.  

Procedural success defined as residual stenosis less 

than 50% and wire crossed 

MI diagnosed by increase in cardiac enzymes to twice 

and more of upper limit of normal  

MACE: intraprocedural, 30 days and 6 months all 

cause death, cardiac death, MI, stroke, bleeding  



Cardiol Cardiovasc Med 2020; 4 (4): 254-267       DOI: 10.26502/fccm.92920122 

Cardiology and Cardiovascular Medicine   Vol. 4 No. 4 – August 2020. [ISSN 2572-9292]                               259 

Results 

The present study included 173 patients, the 

demographics and clinical characteristics of patients 

are shown in table1. The age range of patients was 36-

85 years old with a mean ± SD of 60.2 ± 11.4. Males 

were more predominant than females; 142(82.1%) Vs 

31(17.9%) for males and females respectively. The 

range of BMI of patients was 15.8-49.2 with a mean± 

SD of 30.3±5.3. There were 132(76.3%), 57(32.9%) 

and 84(48.6%) had HTN, HF and DM respectively. 

There were 43(24.9%) smokers and 7(4%) ex-

smokers. There were 144(83.2%), 6(3.5%), 8(4.6%) 

and 6(3.5%) had DLP, PVD, CVA and Afib 

respectively. Prior MI, prior CABG and prior PCI 

were found among 103(59.5%),22(12.7%) and 

51(29.5%) respectively. There were 5(2.9%) had 

cardiogenic shock, 22(12.7%) had CKD and 7(4%) 

were hemodialysis patients. 

The range of stenosis left main (%) was 0-95 with a 

median equal zero, whereas stenosis Prox LAD (%) 

range was 0-100 with a median of zero. The range of 

stenosis mid/distal LAD (%) was 0-100 with a median 

of 70. Stenosis of diagonal ranged from 0-100 with a 

median of 0. Stenosis circumflex ranged from 0-100 

with a median of 40. The stenosis OM ranged from 0-

100 with a median of 0. Stenosis RCA (%) ranged 

from 0-100 with a median of 80. The most common 

Diagnosis was as follow; SA 72(41.6%), followed by 

NSTEMI 45(26%), then UA 35(20.2%). The most 

common location of CTO was LAD 67(38.7%), RCA 

63(36.4%) and LCX 28(16.2%). The number of CTOs 

ranged from 1-6 with a median of 1 and mean of 1.4. 

The Wire was successfully crossed in 72.8 % of cases 

with < 50% stenosis post procedure observed in 

50.3%, There were 18(10.4%), 1(0.6%), 10(5.8%) and 

12(6.9%) of patients had post PCI MI, post PCI stroke 

post PCI AKI and post procedure CABG respectively. 

The range of % stenosis post PCI was 0-100 with a 

mean± SD of 42.8±48.2 and median of 0. 72.8% of the 

participants had wire crossed and the rest were had 

not, Table 1. Regarding mortality, there were 2(1.2%), 

3(1.7%) and 9(5.2%) found for 30-day mortality, 6 

months mortality and 1 year mortality respectively, 

Figure1. 

Variables 

Description 

(n=173) 

Age 

Range 36 – 85 

Mean ± SD 60.2 ± 11.4 

Median (IQR) 61 (52 - 69) 

Sex 

Male 142 (82.1) 

Female 31 (17.9) 

BMI 

Range 15.8 - 49.2 

Mean ± SD 30.3 ± 5.3 
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Median (IQR) 30.4 (26.6 - 33.6) 

HTN 132 (76.3) 

HF 57 (32.9) 

DM 84 (48.6) 

Smoker 

Non-smokers 123 (71.1) 

Current smoker 43 (24.9) 

Ex-smoker 7 (4) 

DLP 144 (83.2) 

PVD 6 (3.5) 

CVA 8 (4.6) 

Valve surgery 0 (0) 

Afib 6 (3.5) 

Prior MI 103 (59.5) 

Prior CABG 22 (12.7) 

Prior PCI 51 (29.5) 

Cardiogenic shock 5 (2.9) 

CKD 22 (12.7) 

Hemodialysis 7 (4) 

Stenosis Left Main (%) 

Range 0 - 95 

Mean ± SD 4.4 ± 14.8 

Median (IQR) 0 (0 - 0) 

Stenosis: Prox LAD (%) 

Range 0 - 100 

Mean ± SD 30.7 ± 41.2 

Median (IQR) 0 (0 - 70) 

Stenosis Mid/Distal LAD, (%) 

Range 0 - 100 

Mean ± SD 50.4 ± 44.5 

Median (IQR) 70 (0 - 100) 

stenosis of diag. 

Range 0 - 100 

Mean ± SD 18.3 ± 34.9 

Median (IQR) 0 (0 - 0) 

Stenosis Circumflex 
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Range 0 - 100 

Mean ± SD 46.2 ± 44.3 

Median (IQR) 40 (0 - 95) 

Stenosis OM 

Range 0 - 100 

Mean ± SD 27.1 ± 40.7 

Median (IQR) 0 (0 - 70) 

Stenosis RCA (%) 

Range 0 - 100 

Mean ± SD 62.7 ± 42.7 

Median (IQR) 80 (0 - 100) 

Diagnosis 

SA 72 (41.6) 

NSTEMI 45 (26) 

UA 35 (20.2) 

STEMI 16 (9.2) 

SU/HF 3 (1.7) 

Elective AICD 2 (1.2) 

Location of CTO 

LCX 28 (16.2) 

LAD 67 (38.7) 

RCA 63 (36.4) 

OM 11 (6.4) 

CX 2 (1.2) 

PDA 3 (1.7) 

RAMUS 1 (0.6) 

No. of CTOs 

Range 1 - 6 

Mean ± SD 1.4 ± 0.8 

Median (IQR) 1 (1 - 1) 

Post PCI MI 18 (10.4) 

Post PCI stroke 1 (0.6) 

Post PCI AKI 10 (5.8) 

Post procedure CABG 12 (6.9) 

30-day mortality 2 (1.2) 

6 months- mortality 3 (1.7) 
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1 yr mortality 
9 (5.2) 

Wire crossed 

Yes 

No 

126 (72.8) 

47 (27.2) 

Table1: Demographics and clinical characteristics of patients 

BMI; Body mass index, HTN; Hypertension, HF, Hear failure, DM; Diabetes mellitus, DLP; Dyslipidemia, PVD; 

Preferal vascular disease, CVA; Cerebrovascular accident, Afib; Arterial fibrillation; MI; Myocardial infarction, 

CABG; Coronary artery bypass graft, PCI; Percutaneous coronary intervention, CKD; Chronic kidney disease, AKI; 

Acute kidney failure. 

Figure 1: one year mortality rate 

The factors affecting success are shown in table2. Prior CABG was associated with success of procedure (P=0.024), 

Figure 2. Suffering CKD was associated with failure of the procedure (P=0.021), Figure 2. 

Outcome 

Variables 

Success 

(n=87) 

Failure 

(n=86) 
P value 

Age 

Range 36 - 85 37 – 82 

Mean ± SD 58.9 ± 11.3 61.5 ± 11.4 

Survivors 

94.8% 

Non-

survivors 

5.2% 

1 year mortality 
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Median (IQR) 60 (51 - 69) 61 (55 - 69) 0.174 

Male 69 (79.3) 73 (84.9) 0.339 

Female 18 (20.7) 13 (15.1) 

BMI 

Range 15.8 - 44 17.5 - 49.2 

Mean ± SD 30.3 ± 5.2 30.3 ± 5.5 

Median (IQR) 29.8 (26.7 - 34.3) 30.5 (26.6 - 33.4) 0.936 

HTN 67 (77) 65 (75.6) 0.825 

HF 26 (29.9) 31 (36) 0.389 

DM 40 (46) 44 (51.2) 0.495 

Smoker 

Non-smokers 62 (71.3) 61 (70.9) 0.919 

Current smoker 21 (24.1) 22 (25.6) 

Ex-smoker 4 (4.6) 3 (3.5) 

DLP 74 (85.1) 70 (81.4) 0.519 

PVD 1 (1.1) 5 (5.8) 0.117 

CVA 3 (3.4) 5 (5.8) 0.496 

Valve surgery 0 (0) 0 (0) 1.000 

Afib 3 (3.4) 3 (3.5) 1.000 

Prior MI 51 (58.6) 52 (60.5) 0.805 

Prior CABG 16 (18.4) 6 (7) 0.024 

Prior PCI 26 (29.9) 25 (29.1) 0.906 

Cardiogenic shock 2 (2.3) 3 (3.5) 0.682 

CKD 6 (6.9) 16 (18.6) 0.021 

Hemodialysis 2 (2.3) 5 (5.8) 0.278 

Stenosis Left Main (%) 

Range 0 - 95 0 – 70 

Mean ± SD 6 ± 17.3 2.7 ± 11.5 

Median (IQR) 0 (0 - 0) 0 (0 - 0) 0.057 

Stenosis: Prox LAD (%) 

Range 0 - 100 0 – 100 

Mean ± SD 34.2 ± 42.9 27.2 ± 39.3 

Median (IQR) 0 (0 - 80) 0 (0 - 70) 0.183 

Stenosis Mid/Distal LAD, (%) 
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Range 0 - 100 0 - 100 

Mean ± SD 52 ± 45.6 48.8 ± 43.7 

Median (IQR) 70 (0 - 100) 60 (0 - 90) 0.460 

stenosis of diag. 

Range 0 - 100 0 - 100 

Mean ± SD 19 ± 34.6 17.7 ± 35.5 

Median (IQR) 0 (0 - 0) 0 (0 - 0) 0.781 

Stenosis Circumflex 

Range 0 - 100 0 - 100 

Mean ± SD 40.3 ± 43.9 52.2 ± 44.2 

Median (IQR) 0 (0 - 90) 70 (0 - 100) 0.065 

Stenosis OM 

Range 0 - 100 0 - 100 

Mean ± SD 23.9 ± 39.4 30.3 ± 41.9 

Median (IQR) 0 (0 - 60) 0 (0 - 80) 0.313 

Stenosis RCA (%) 

Range 0 - 100 0 - 100 

Mean ± SD 63 ± 42.9 62.4 ± 42.7 

Median (IQR) 90 (0 - 100) 80 (0 - 100) 0.603 

Diagnosis 

SA 38 (43.7) 34 (39.5) 0.148 

NSTEMI 21 (24.1) 24 (27.9) 

UA 21 (24.1) 14 (16.3) 

STEMI 4 (4.6) 12 (14) 

SU/HF 1 (1.1) 2 (2.3) 

Elective AICD 2 (2.3) 0 (0) 

Location of CTO 

LCX 11 (12.6) 17 (19.8) 0.203 

LAD 36 (41.4) 31 (36) 0.472 

RCA 36 (41.4) 27 (31.4) 0.172 

OM 4 (4.6) 7 (8.1) 0.340 

CX 0 (0) 2 (2.3) 0.246 

PDA 0 (0) 3 (3.5) 0.121 

RAMUS 1 (1.1) 0 (0) 1.000 

No. of CTOs 

Range 1 - 5 1 - 6 
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Mean ± SD 1.3 ± 0.7 1.4 ± 0.8 

Median (IQR) 1 (1 - 1) 1 (1 - 2) 0.707 

Post PCI MI 6 (6.9) 12 (14) 0.129 

Post PCI stroke 0 (0) 1 (1.2) 0.313 

Post PCI AKI 4 (4.6) 6 (7) 0.503 

Post procedure CABG 2 (2.3) 10 (11.6) 0.016 

Table2: Factors affecting success 

Figure 2: Success rate regarding Prior CABG and CKD 

Figure 3: Post procedure CABG 

0.0%

5.0%

10.0%

15.0%

20.0%

Prior CABG CKD

18.4% 

6.9% 7.0% 

18.6% 

Success Failure

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

Success Failure

2.3% 

11.6% 

Post procedure CABG 

Success Failure
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Discussion 

In this study we included 173 patients, whose age 

range was 36-85 years old. We aimed to investigate 

the successful of revascularization and the rate of 

mortality over different time intervals. In one study [5] 

it was suggested that successful revascularization in 

CTO patients improves the long term clinical 

outcomes, where the rate of death regardless the cause 

was significantly lower in success group than in failure 

group, moreover the successful group experienced 

lower rate of cardiac death than failure group, the rate 

of cardiac death was significantly lower in success 

group. Another study [9] reported long term survival 

of successful CTO PCI out of 5 years, also prior 

CABAG and PCI were significantly more frequent 

among patients with unsuccessful procedure. 

A more recent study [10] found that successful 

recanalization rate was 47.9% and it was associated 

with functional improvements and lower mortality 

rate. 

In the present study, the successful rate was 50.3% 

which was lower than the rate reported in the previous 

study [10]. In this study, we found that short term 

improvements were achieved during 30 day to 6 

months, where the 30 days mortality was 1.2% and the 

6-months mortality was 1.7%, however the long term 

improvements were lower during 1 year where 1 year 

mortality rate increased to 5.2%. 

In the current study, we could identify some factors 

associated with the failure of procedure including, 

CKD, post procedure CABG and % of stenosis post 

PCI, whereas only prior CABG was associated with 

success of the procedure.  

In a recent Indian study [11] it was found that the 

successful rate was 87%, which was higher than our 

rate, moreover, it was found that immediate and long 

term clinical outcomes were better with lower MACE 

after successful procedure, the peri-procedural 

mortality rate was less than 1%, whereas the non-life 

threatening complications were 4%. The 30 day 

mortality in our study was 1.2%, then increased to 

1.7% for 6 months and for the 1 year, the mortality 

rate reached 5.2%. 

Conclusion 

To the best of our knowledge, this is the first study in 

Saudi Arabia, to improve our understanding of a 

challenging lesion such as CTO. Our results are 

generally in agreement with published data indicating 

that CTO is more prevalent in older men with a higher 

risk burden, prior cardiac history and located mostly in 

LAD. However, our findings also indicate that females 

are less likely to undergo successful lesion crossing 

which may be at odds with published data, although 

successful recanalization was not related with gender. 

Our success rate for CTO PCI is comparable with 

current literature and shown to improve 30-day 

outcome in these patients. While CTO is a challenging 

angiographic diagnosis, our excellent results indicate 

high level of procedural skills despite adverse profile 

of Saudi patients. 
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