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Abstract 

Introduction and objective: Acute coronary syndrome (ACS) is a cardiac emergency, and significant progress has been made in 

its management in Togo. This study aimed to describe coronary lesions in ACS patients and aspects of myocardial 

revascularisation. Materials and methods: This cross-sectional study was conducted at Dogta-Lafiè Hospital and Autel d'Elie 

Private Hospital in Lomé over four years and six months (January 2021 to June 2025). All patients who underwent coronary 

angiography for acute coronary syndrome during the study period were included. Results: Out of 298 requests for coronary 

angiography for ACS, 184 patients underwent the procedure. The coronary angiography performance rate was 61.75%. The 

mean patient age was 57.9 ± 12.6 years, with a male predominance (sex ratio 1.8). ST-segment elevation myocardial infarction 

(STEMI) accounted for 62.5%. Significant coronary lesions were found in 161 patients (87.5%), which were significantly more 

prevalent in STEMI than in non-ST-segment elevation acute coronary syndrome (NSTE-ACS) (p = 0.0001). Depending on the 

complexity of the coronary lesions, type B lesions were significantly more prevalent in STEMI than in NSTE-ACS, while type C 

lesions were more prevalent in NSTE-ACS. Percutaneous coronary intervention was performed on only 86 patients (46.74% of 

those who underwent coronary angiography for ACS and 67.19% of those for whom percutaneous coronary intervention was 

indicated). Percutaneous coronary intervention was performed in 51 patients with STEMI (46.79%), including 13 cases of 

primary percutaneous coronary intervention (25.49%). Coronary artery bypass grafting was performed in 50% of patients for 

whom it was indicated. Two patients (1.56%) died from complications following angioplasty due to ventricular fibrillation. 

Conclusion: Coronary angiography is rarely performed in ACS, but it allows assessment of lesions. The rate of myocardial 

revascularisation also remains. 
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1. Introduction 

Acute coronary syndrome (ACS) is a cardiac emergency 

for which well-established treatment guidelines exist [1, 2]. 

There are two forms of ACS: ST-segment elevation myocar-

dial infarction (STEMI) and non-ST-segment elevation acute 

coronary syndrome (NSTE-ACS). ACS is an unstable form of 

ischaemic heart disease, the leading cause of death worldwide 

[3]. A study covering the period from 2002 to 2016 at the 

Institute of Cardiology in Abidjan found that the prevalence 

of ACS was 14.9% [4]. It was 4.05% in Dakar hospitals 

between 2005 and 2006 [5]. Remarkable progress has been 

made in the management of ACS over the past 15 years in 

sub-Saharan Africa, with the development of specialist teams 

and interventional cardiology units. This progress has resulted 

in improved ACS management [6, 7]. However, in Togo, 

where the hospital prevalence increased from 3.5% to 5.87% 

and the mortality rate fell from 10% to 6.25% between 2018 

and 2025 [8, 9], coronary angiographic lesions in ACS remain 

poorly understood. The development of interventional cardi-

ology activities over the past six years has enabled compre-

hensive management of coronary artery disease, particularly 

ACS [10, 11]. This study aims to describe coronary lesions in 

ACS patients in Lome and aspects of myocardial revascular-

isation. 

2. Material and Methods 

2.1. Type and Setting of the Study 

The study was conducted in two hospitals in Togo that 

specialise in the interventional management of coronary 

artery disease. The hospitals were Dogta-Lafiè Hospital and 

Autel d'Elie Private Hospital, both in Lomé. The 

cross-sectional study was conducted over a period of four 

years and six months, from 1 January 2021 to 30 June 2025. 

2.2. Study Population 

The study population consisted of patients who were re-

ferred for coronary angiography, either with or without per-

cutaneous coronary intervention. 

All consecutive patients who underwent coronary angi-

ography with or without percutaneous coronary intervention 

for ACS during the study period were included in this study. 

ACS was diagnosed based on a set of suggestive clinical 

manifestations, such as chest pain or equivalents (dyspnoea, 

epigastric pain, or pain in the upper limbs), in conjunction 

with electrocardiographic changes and/or elevated troponin 

levels. Electrocardiographic changes included new 

ST-segment elevation at the J-point in at least two contiguous 

leads, new bundle-branch block, ST-segment depression, and 

T-wave changes. Troponin I was the only marker measured. 

2.3. Data Collection 

Data collection was performed using a pre-established 

Excel database based on medical records, as well as on cor-

onary angiography and angioplasty images from the CathLabs 

archiving system or compact discs. The interventional cardi-

ology devices used were the CANON ALPHENIX 001A, 

commissioned on 11 September 2023 for the Dogta-Lafiè 

Hospital, and the SHIMADZU, commissioned in September 

2019 for the Autel d'Elie Private Hospital. The parameters 

studied were socio-demographic factors (age, gender and 

health insurance status), cardiovascular risk factors, acute 

coronary syndrome (ACS) presentation, characteristics of 

coronary angiographic lesions, myocardial revascularisation 

and immediate outcomes (results and complications). Hy-

pertension was defined as systolic blood pressure (BP) of 

≥140mmHg, diastolic BP of ≥90mmHg or documented anti-

hypertensive treatment. Obesity was defined as a body mass 

index (BMI) of 30.0kg/m² or higher. For the purposes of this 

study, diabetes mellitus was defined as having two fasting 

blood glucose levels of >1.26 g/L and/or a documented 

medical history of diabetes or diabetes treatment. The 

threshold values for dyslipidaemia are those of the National 

Cholesterol Education Programme (NCEP) [12]. Smoking 

was identified as a risk factor if it was currently present or had 

ceased within the last three years. A family history of coro-

nary artery disease was defined as its presence in the patient's 

family. 

An interventional cardiologist reviewed the coronary an-

giography and angioplasty images. Quantitative coronary 

angiography was used to calculate the vessel diameter and 

degree of luminal narrowing. All images were calibrated 

according to the guide catheter used. Lesions were classified 

according to the number of vessels involved (single-vessel, 

two-vessel or three-vessel) and according to their complexity 

(American College of Cardiology/American Heart Associa-

tion classification [13]) in the presence of obstructive coro-

nary artery disease. Significant coronary artery disease was 

defined as ≥50% narrowing of the diameter of at least one 

major epicardial vessel (≥2.25mm in diameter). Therefore, a 

lesion was considered significant if it was stenotic and ob-

structed at least 70% of the coronary artery lumen. An in-

termediate lesion was defined as a stenotic lesion obstructing 

the coronary artery lumen by between 50% and 70%. A lesion 

was considered non-significant if there was less than 50% 

obstruction of the coronary artery lumen. A common trunk 

lesion was considered significant if there was significant 

coronary artery disease (≥50%) on the common trunk. Ther-

apeutic indications (percutaneous coronary intervention (PCI), 

coronary artery bypass grafting (CABG), or medical treat-

ment alone) were based on urgency, complexity of coronary 

lesions, patient characteristics (age, frailty, diabetes, and left 

ventricular systolic function), local expertise (technical skills 
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and available equipment), and patients' financial resources 

[14]. 

2.4. Statistical Analysis 

The text was processed using Microsoft Word 2016. Data 

analysis was performed using Epi Info version 3.5.4. A 

Mantel–Haenszel chi-squared test was performed with a 

significance threshold of p < 0.05, and a Fisher's exact test 

was performed for sample sizes of less than five. These tests 

were employed to compare variables in both univariate and 

multivariate analyses. 

2.5. Ethical Considerations 

Data confidentiality was guaranteed. Patient names do not 

appear in any documents relating to the results of this study. 

Ethical approval for the study was obtained from the Health 

Ethics Committee of the Faculty of Health Sciences at the 

University of Lome. The study was conducted in accordance 

with the International Conference on Harmonisation of Good 

Clinical Practice guidelines and the Declaration of Helsinki. 

3. Results 

3.1. Epidemiological Characteristics 

During the study period, coronary angiography was per-

formed on 184 out of 298 patients with ACS who requested it. 

The performance rate of coronary angiography in ACS pa-

tients was 61.75%. The mean age of the patients was 57.9 ± 

12.6 years, and there was a male predominance (sex ratio 1.8). 

Health insurance covering coronary angiography was availa-

ble for 36 patients (19.57%). Hypertension was identified as a 

cardiovascular risk factor in 61.41% of patients. A family 

history of coronary heart disease was also identified (Figure 1). 

 
Figure 1. Cardiovascular risk factors in patients undergoing coronary angiography for ACS. 

ACS presented as STEMI in 115 patients (62.5%) and as 

NSTE-ACS in 69 patients (37.5%). For patients with STEMI, 

the time to admission was greater than 24 hours in 56.5%. 

Among patients referred for STEMI, thrombolysis was per-

formed in 32 patients (17.39%) before coronary angiography. 

3.2. Coronary Lesions and Revascularisation 

Methods 

Significant coronary lesions were found in 161 patients 

(87.5%). These lesions were significantly more prevalent in 

patients with STEMI than in those with NSTE-ACS (p = 

0.0001) (Table 1). Two-vessel disease were significantly 

more prevalent in patients with STEMI (p = 0.0199). The left 

anterior descending artery and the right coronary artery were 

affected in 64.67% and 54.89% of cases, respectively. The left 

main trunk was also the site of significant lesions (Table 2). 

Depending on the severity and complexity of the coronary 

lesions, type B and type C lesions were present in 39.13% and 

35.40% of cases, respectively. Type B lesions were signifi-

cantly more prevalent in STEMI than in NSTE-ACS, whereas 

type C lesions were more prevalent in NSTE-ACS (Table 3). 

 

http://www.sciencepg.com/journal/ccr


Cardiology and Cardiovascular Research http://www.sciencepg.com/journal/ccr 

 

116 

Table 1. Type of coronary lesions according to ACS presentation. 

 

ACS STEMI NSTE-ACS 

p 

n=184 n=115 n=69 

Significant lesions 161 (87.50) 109 (94.78) 52 (75.36) 0.0001 

One-vessel disease 62 (33.70) 42 (36.52) 20 (28.99) 0.2964 

Two-vessel disease 41 (22.28) 32 (27.83) 9 (13.04) 0.0199 

Three-vessel disease 58 (31.52) 35 (30.43) 23 (33.33) 0.6828 

Table 2. Sites of significant lesions found. 

 n  

Left main 5 2.71 

Left anterior descending artery 1 64.67 

Proximal Left anterior descending artery 51 27.71 

Middle Left anterior descending artery 7 42.93 

Distal Left anterior descending artery 26 14.13 

Circumflex artery 68 36.96 

Proximal circumflex artery 23 12.50 

Middle circumflex artery 52 28.26 

Distal circumflex artery 16 8.70 

Bissectrix artery 13 7.07 

Right coronary artery 101 54.89 

Proximal right coronary artery 64 34.78 

Middle right coronary artery 53 28.80 

Distal right coronary artery 22 11.96 

Table 3. Complexity and severity of significant coronary lesions. 

 

STEMI NSTE-ACS 

p 

n=109 n=52 

Type A 28 (25.68) 13 (25.00) 0.9255 

Type B 48 (44.04) 15 (28.85) 0.0656 

Type C 33 (30.28) 24 (46.15) 0.0495 

 

PCI was indicated in 128 patients (69.56%). CABG was 

indicated in 15 patients (8.15%). However, PCI was only 

performed on 86 patients, representing 46.74% of those who 

underwent coronary angiography for ACS and 67.19% of 

those for whom PCI was indicated. PCI was performed in 51 

patients with STEMI (46.79%), including 13 cases of primary 

PCI (25.49%). CABG was performed on nine patients (50% 

of those indicated for bypass grafting) (Figure 2). 
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Figure 2. Therapeutic indication and treatment performed in the ACS. 

Two patients (1.56%) experienced complications following 

percutaneous coronary intervention. One case of distal coro-

nary perforation and one case of haematoma at the puncture 

site. Two patients (1.56%) died due to fatal ventricular fi-

brillation. 

4. Discussion 

4.1. Keys Findings 

The coronary angiography rate was 61.75% for ACS pa-

tients. This is lower than the results of the French FAST-MI 

2010 registry, which found coronary angiography rates of 96% 

and 91% in STEMI and NSTE-ACS, respectively [15]. The 

performance rate of coronary angiography is currently de-

clining alongside the development of coronary CT angi-

ography in NSTE-ACS [16]. However, this rate is relatively 

high compared to the 44.1% reported by Yao in Côte d'Ivoire 

[17]. Despite these differences, we are all faced with the 

discrepancy between patients' limited financial resources and 

the relatively high cost of coronary angiography in our coun-

tries. This is compounded by low health insurance coverage 

(19.57%) in our study and a lack of free emergency care 

facilities, which endangers patients' lives. 

The average age of patients was 57.9 ± 12.6 years, with a 

predominance of males (sex ratio of 1.8). The young age of 

the patients in our study is consistent with other African 

studies [17-19], but inconsistent with Western studies [15], 

where programmes combat non-communicable diseases and 

the hospital system allows for a longer life expectancy. High 

blood pressure was found to be the main cardiovascular risk 

factor in 61.41% of cases, as in the Yao series [17]. 

As in Yao's series in Côte d'Ivoire [17], the presentation of 

ACS was dominated by STEMI. In 56.50% of cases, the time 

to admission for STEMI was greater than 24 hours. Various 

studies have demonstrated the detrimental effect of long times 

to admission for ACS on effective management [4, 5, 20]. 

Significant coronary lesions were found in 161 patients 

(87.5%). These lesions were significantly more prevalent in 

STEMI patients than in NSTE-ACS patients (p=0.0001). Our 

results are similar to those of Yao et al [17]. NSTE-ACS can 

mimic other conditions, which could explain why fewer 

lesions were found in NSTE-ACS patients than in STEMI 

patients. Two-vessel disease was significantly more prevalent 

in patients with STEMI (p = 0.0199). Type B and type C 

lesions were found in 39.13% and 35.40% of cases, respec-

tively. Type B lesions were significantly more prevalent in 

STEMI than in NSTE-ACS, while type C lesions were more 

prevalent in NSTE-ACS. Therefore, our patients present with 

specific characteristics in terms of the number of coronary 

arteries affected and the complexity of the lesions, whether 

they have STEMI or NSTE-ACS, as reported in other studies 

[17, 21]. The left anterior descending artery and the right 

coronary artery were affected in 64.67% and 54.89% of cases, 

respectively. Diop in Senegal found the anterior interventric-

ular artery to be responsible for ACS in 49% of cases, the 

circumflex artery in 40%, and the right coronary artery in 41% 

[7]. 

PCI was performed in only 86 patients (46.74% of those 

who underwent coronary angiography for ACS and 67.19% of 

those for whom PCI was indicated). This is a higher rate than 

that reported by Yao, who found a percutaneous coronary 

intervention rate of 22.6% in ACS patients [4]. The PCI rate is 

also higher than in Diop's study [7]. This difference can be 

explained by the fact that our study focused on ACS, whereas 

Diop's study included all coronary diseases. PCI was per-

formed in 51 patients with STEMI (46.79%), of whom 13 

(25.49%) underwent primary PCI. CABG was performed in 

nine patients (50% of indications). Complications following 

PCI were non-lethal in 1.56% of cases and lethal in the same 

proportion. The low rate of revascularisation with PCI and 

surgery is primarily due to financial difficulties experienced 

by patients. The cost of a PCI procedure ranges from 2,130.24 
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to 2,485.28 USD. Interventional cardiology procedures are 

not covered by the universal health insurance scheme, which 

covers most of the population. Furthermore, CABG is not 

performed in Togo. Patients must be evacuated abroad at a 

minimum cost of around 12,426.40 USD. This is significant 

when we consider that the guaranteed minimum wage in Togo 

is just 93.20 USD, and that the poverty rate remains high at 

53.7% [22]. A second factor contributing to the low rate of 

myocardial revascularisation in ACS patients is delayed 

admission for revascularisation once myocardial necrosis has 

already set in. 

4.2. Study Limitations 

The weakness of this study is its small sample size. How-

ever, the study's merit lies in its provision of important data on 

lesions encountered in ACS in Togo and on myocardial re-

vascularisation in its aftermath. This is a young field and this 

work provides an overview of interventional management in 

ACS which is expected to improve and develop in the coming 

years. 

The severity of the lesions was assessed solely on the basis 

of angiography, which restricts the evaluation, given the 

contribution of intracoronary imaging techniques, such as 

intracoronary ultrasound (IVUS) and optical coherence to-

mography (OCT). Furthermore, fractional flow reserve could 

have provided more accurate information on the significance 

of certain lesions. This could have impacted decisions re-

garding myocardial revascularisation. 

5. Conclusion 

This cross-sectional study aimed to describe coronary le-

sions in ACS patients in Lome, as well as aspects of myo-

cardial revascularisation. The rate of coronary angiography in 

ACS patients was low. The most common form of ACS was 

STEMI, and significant coronary lesions were more prevalent 

in this form. The most prevalent lesion types were one-vessel 

and three-vessel diseases. Type B lesions were more prevalent 

in STEMI, while type C lesions were more prevalent in 

NSTE-ACS. The PCI and CABG rates were low compared to 

the indications. Public authorities must be urged not only to 

include interventional cardiology procedures in the universal 

health insurance coverage package, but also to establish a 

system of free care for coronary emergencies. 
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