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ABSTRACT

Introduction: Coronary disease accounts for 75% of diabetic mortality. Coronary angiography reveals 
lesions that are often diffuse, staggered and multi-truncated. The objective of this study was to determine the 
indications and results of coronary angiography in diabetic patients.

Method: This is a cross-sectional, descriptive and analytical study which took place from May 2013 to July 
2015 at the cardiology clinic of the Aristide Le Dantec hospital. We have included all diabetics who have benefi ted 
from coronary angiography by studying clinical and paraclinical data, particularly coronary angiography ones.

Results: During this period, 400 patients had coronary angiography, including 45 diabetics, a hospital 
prevalence of 11.25%. The average age of our patients was 62.27 y/o with extremes of 44 and 85 y/o. The sex 
ratio was 1.6 in favor of men. Diabete was revealed in 42 patients. Almost all patients were type II diabetics (44 
patients) since 9.94 years in average. The associated cardiovascular risk factors were hypertension 66.7% and 
dyslipidemia 49.6%. Only 4 patients had typical chest pain. The electrocardiogram was abnormal in 84.4% of 
cases with 26 cases of SCA ST +. Coronary angiography was abnormal in 37 patients with signifi cant stenosis in 
30 patients. A single-truncular lesion was found in 14 cases, 8 had bi-truncular and other 8 had tri-truncular one. 
The anterior interventricular artery and the segment II of the right coronary were the most affected branches. 
Concerning the management, 14 patients had angioplasty with an active stent, 8 patients had medical treatment 
alone and 9 patients had coronary artery bypass surgery. Accidents occured for 4 patients, two of whom 
had arterial spasm, one of a vagal discomfort and another had an occlusion of the circumfl ex that led to the 
implantation of a stent.

Conclusion: Diabetes is accompanied by progressive coronary atherosclerosis, which has an adverse effect 
on patients' prognosis. Tri-truncal affection and indications for coronary artery bypass surgery are common.

INTRODUCTION
Diabetes is a dreadful metabolic disorder by its evolution, usually insidious, leading 

to a delayed diagnosis, resulting in patients exposure to complications, in particular 
cardiovascular complications [1]. It is a potent risk factor for coronary atherosclerosis 
and myocardial infarction [2]. Coronary disease is the leading cause of morbidity and 
mortality in diabetics [3].

It is clearly established that diabetic patients develop asymptomatic and yet often 
severe, diffuse, staged and multi-truncated coronary lesions [4].

Thus systematic screening for silent coronary artery disease in diabetic patients 
with high cardiovascular risk seems legitimate [5,6] especially in sub-Saharan Africa. 
Silent myocardial ischemia can be detected by non-invasive methods and, in case of 
positivity, coronary angiography will be performed for revascularization.
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The objectives of our study were to specify the indications and describe the 
results of coronary angiography in diabetic patients in sub-Saharan Africa where this 
revascularization technique is in its beginnings.

METHODOLOGY

This is a cross-sectional study carried out at the Cardiology Clinic of the Aristide Le 
Dantec Hospital. It took place over a period of 4 years and 2 months from May 2013, 
corresponding to the start of coronary angiography activities, to July 2015.

All diabetic patients who had coronary angiography during this period were 
included. Data were collected on the basis of a survey including different parameters. 
The collection technique used was the questioning of the patients and the counting of 
their iles.

Several parameters were studied, including socio-demographic, clinical and 
biochemical data. All patients also bene ited from an electrocardiogram (ECG). 
Doppler echocardiography assessed the left ventricular systolic function by the 
Simpson biplane method, segmental and global kinetics. The left ventricular ejection 
fraction (LVEF) was considered to be slightly impaired if it was between 54 and 45%, 
moderately impaired between 44 and 30% and severely impaired by less than 30%.

At the angiographic level, the indications, the approach, the duration of the 
procedure, the dosimetry and the results had been speci ied. Elemental lesions, 
whether angiographically signi icant or not, were studied and evaluated according 
to the TIMI low. We had investigated the affections of the common trunk, the mono, 
bi and tri truncular lesions. The incidents and accidents encountered during the 
proceedings had also been reported. The number of patients who had undergone 
angioplasty was speci ied, as was the technique used (direct stenting, pre-stent 
dilation plus stent, thrombo-aspiration), the type of stent used, the nature of the TIMI 
low after angioplasty. All patients undergoing a percutaneous coronary intervention 

(PCI) were pretreated with a 600 mg dose of clopidogrel and 250 mg IV dose of aspirin. 
Patients with an indication of surgical revascularization or medical treatment alone 
were also sought.

The collected data were captured using an electronic questionnaire developed with 
SSPS version 17 softwares. Data analysis was performed using the same software. KHI 
2 test and Fisher test were used for statistical purpose. The difference was considered 
statistically signi icant for a threshold of 5%. The odds ratio (OR) surrounded by its 
con idence interval was used to quantify the strength of the bond .

This study was approved by the Cheikh Anta DIOP university ethical comittee for 
research. 

RESULTS

During this period, 400 patients had coronary angiography including 45 diabetics, 
thus a prevalence of 11.25%. There were 28 (62%) men and 17 (38%) women. The 
average age of patients was 62.27 years with extremes of 44 and 85 years. Hypertension 
was present in 29 patients (66.6%), dyslipidemia in 49.6% of cases. Figure 1 shows the 
distribution of patients according to cardiovascular risk factors.

Twenty (44.5%) patients had no other cardiovascular risk factors other than s 
and 33.3% of patients had at least one cardiovascular risk factor among high blood 
pressure (hypertension), Smoking, dyslipidemia and antecedent of coronary disease.

The diabetes hospital prevalence in coronary angiography patients was 11.25%. 
Diabetes was revealed in 93.3% (n=42), while 6.7% did not know they had diabetes 
(n=3). It was a type 2 diabete in 97.8% of cases. The average diabetes duration was 9.94 
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years (extremes of 28 days and 37 years). It was regularly monitored in 64.4% (n=29) 
of cases, irregularly followed in 17.8% and 8 patients were not on treatment (17.8%). 
Oral antidiabetic drugs (OAD) were used in 60% of cases (n=27). Six patients were 
under insulin and under diet alone (13.3%). In addition to coronary artery disease, 
three patients had already had a complication of diabetic macroangiopathy, two cases 
of stroke and one case of obliterative arteriopathy of the lower limbs.

Clinically, four patients (9%) had typical chest pain, nineteen patients (42.2%) had 
atypical pain and twenty-two (48.9%) were asymptomatic. Assymptomatic patients 
were mostly refered to cath lab because of a positive exerxise stress test. Dyspnea was 
present in 5 (11%) patients, two of whom were in stage III and IV respectively and one 
in stage II of the NYHA. The average blood sugar rate on an empty stomach was 2 g/l 
and the extremes were 0.61 and 4.46 g / l. 

Twenty Eight (28) patients had a diabetic imbalance at admission (62.2%) and 
only nine patients had a normal rate (20%). The average glycated hemoglobin rate 
was 8.68% with extremes of 5.9 and 13.3%. Thirteen (28.9%) patients had a glycated 
hemoglobin level greater than 7%. Troponin I was positive in 37.8% (n=17). The 
average troponin I rate was 8.53 μg/l with extremes of 0.05 and 74.84 μg/l. Six patients 
had hypertriglyceridemia (13.3%),with an average value of 1.2 g/l, and extremes 
of 0.35 and 3.57 g/l. Hypercholesterolemia was found in 26.7% of patients and an 
increase of LDL cholesterol in 11.1% of cases.

The electrocardiogram was abnormal in 84.4% of the cases (n=38). Twenty-six 
patients (57.8%) had ST + coronary syndrome. The lower and antero-septo-apical 
territories were respectively reached in 13.3% of cases. Nine patients had sequelae 
of lower necrosis (20%) and seven of antero-septo-apical necrosis (15.6%). Three 
patients had right ventricular infarction (6.6%) and ive had true posterior infarction 
(11.1%).

Table 1 summarizes the topographic forms of Acute Coronary Syndrome (ACS) at 
the ECG.

At echocardiography, left ventricular systolic function was normal in 64.4% (n=29), 
slightly altered in 6.7% (n=3), moderately altered in 24.4% (n=11) and severely altered 
in 4.4% (n=2).

Hypokinesia was the most frequent anomaly of the kinetics (76.7%) and the 
affection of the lower wall was predominant in 31.1% of cases.

Recent myocardial infarction was the irst indication of coronary angiography 
(37.8%). The main indications of coronary angiography are summarized in table 2.

Hypertension Dyslipidemia History of CAD Smoking

66.70%

49.60%

11% 8.80%

Figure 1: Repartition of patients according to cardiovascular risk factors.
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The femoral pathway was used in 82.2%. Eight patients had a radial pathway 
(17.8%).

The average duration of the proceedings was 67 minutes. Minimum and maximum 
durations were 15 and 130 minutes.

The average of cumulative doses was 1023 cGy. The minimum dose was 155 cGy 
and the maximum dose was 4829 cGy. The average amount of contrast products used 
was 118 cc. The minimum quantity was 15 cc and the maximum was 1200 cc.

Coronary angiography was abnormal in 82.2% (n=37 patients). Thirty (30) had 
signi icant stenosis (66.6%) and 7 had a non-signi icant lesion (15.6%). Fourteen 
patients (31.1%) had signi icant mono-truncal affection. Signi icant bi-truncular and 
tri-truncular lesions were found in 8 patients (17.8%).

The distribution of the elemental lesions according to the coronary arteries is 
shown in table 3.

Table 1: Topographic repartition of the acute coronary syndrom at electrocardiogram.
Territories ST elevation Non-ST elevation Necrosis

Anteroseptal 3 2 4
Anteroseptal and apical 6 1 7

Extended anterior 3 4 1
High lateral 2 5 0
Down lateral 1 7 0

Inferior 6 8 9
Posterior 1 1 5

Right ventricle 3 0 0

Table 2: Repartition according on indications of coronary.
Indications Number Percentage (%)

Recent myocardial infarction 17 37,8
Unstable angina 7 15,5

Stable angina 6 13,3
Positive ischemia test 4 8,9

Non ST elevation myocardial infarction 3 6,7
Angina on ischemic cardiomyopathy 3 6,7

Residual angina after a previous myocardial infarction 3 6,7
Cardiogenic schock 1 2,2

Suspicion of restenosis 1 2,2

Table 3: Repartition of coronary artery lesions.

Coronary 
artery

Atheromatous
Non-signifi cant 

lesion
Signifi cant lesion Occlusion Number Perentage(%)

TC 7 0 2 0 9 20

LAD1 4 2 9 3 18 40

LAD2 3 3 12 3 21 46,7

LAD3 1 1 4 1 7 15,6

LCX1 6 2 4 2 14 31,1

LCX2 1 0 3 0 4 8,9

LCX3 3 1 7 2 13 28,9

LMA1 0 0 1 0 1 2,2

LMA 2 0 0 1 0 1 2,2

RCA1 8 0 7 0 15 33,3

RCA2 9 2 10 4 25 55,5

RCA3 9 1 2 0 12 26,7

PDA 0 0 3 0 3 6,7

PRA 0 0 2 0 2 4,4

LCA: Left coronary artery; LAD: Left anterior descending artery; LCX: Circumfl ex artery; LMA: Left marginal artery; RCA: 
Right coronary artery; PDA: Posterior descending artery; PRA: Posterior retroventricular artery.
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The igure 2 represents a coronary angiography image showing diffuse, multiple 
and tight lesions.

Fourteen patients had angioplasty (31.1%). Drug eluting stents were used in all 
patients. One patient had thromboaspiration with stent placement. Balloon Pre-
dilatation followed by stent placement was performed in 20% of cases, direct stenting 
in 8.8% and thrombo-aspiration followed by stenting in 2.2% of cases. All patients had 
TIMI 3 low after angioplasty. Nine (9) patients had coronary artery bypass surgery 
(20%), and eight patients were referred for medical treatment (17.8%).

Thrombolysis was performed in three patients prior to coronary angiography 
(6.7%).

Three incidents were noted: two cases of pain in the right shoulder and a failure at 
angioplasty.

Accidents occured in 4 patients (8.9%): two cases of radial artery spasm which 
were successfully treated with IV nitrates, one case of vagal discomfort managed 
with IV atropine. One patient presented angina pain by iatrogenic dissection of the 
circum lex that motivated the placement of a stent.

Treatment with OAD was the only parameter correlated with the severity of 
coronary affection. Indeed, it appeared that none of the patients with a tritruncular 
lesion was treated with OAD (p=0.02).

On the other hand, there was no statistically signi icant correlation between 
the severity of coronary affection and other parameters such as age, gender, 
smoking, hypertension, dyslipidemia, type of diabetes follow-up, symptoms and 
electrocardiographic and echocardiographic abnormalities.

DISCUSSION

In our series, the hospital prevalence of diabetes in coronary insuf iciency was 
11.25%. It was roughly similar to literature data ranging from 10.9% to 20.3% [7].

We found a male predominance (62.2%) with a sex ratio of 1.6. This result is 
comparable to that found by CHAABANE and al (M/F ratio=1.32) [8].

The average age of coronary affection occurence in diabetics, relatively high (62.27 
y/o), appears to be higher than in the literature, which varies from 52 to 60.7 y/o [7].

The average diabete duration was 9.94 years with extremes of 28 days and 37 years. 

 
A B

Figure 2: Image of coronary angiography by right femoral pathway showing diffuse, multiple and tight lesions. A 
(right coronary artery), B (left coronary artery).



Indications and Results of Coronarography in Senegalese Diabetic Patients: About 45 Cases

Published: February 20, 2017 18/19

It is comparable to that found by SOW (9.27 years) and slightly lower than that found 
by Chaâbane (12.57 years) [8]. The majority of our patients were regularly monitored 
(64.4%).

Recent myocardial infarction was the irst indication for coronary angiography for 
our patients. It accounted for 37.8% of cases, followed by unstable angina (15.5%). 
Four patients had the indication of coronary angiography following the positivity of 
ischemic tests. The ischemia test used was the exertion test.

These results show the scarcity of silent ischemia detection in our medical practice. 
They prompt us to follow recommendations that suggest seeking silent ischemia 
through non-invasive exploration in high-risk diabetic patients.

Coronary angiography was abnormal in 82.2% of cases (n=37). The majority of the 
patients (66.6%) had a signi icant stenosis and in 15.6% of the patients the coronary 
lesion was insigni icant. In our study, a mono-truncular stenosis was detected in 31.1% 
of the cases, also a double and tri-truncular stenosis, each in 17.8% of the cases. In the 
Guadeloupean population, ARMAND had found a mono-truncular lesion in 40.3%, a bi-
truncular 25.3% and a tri-truncular 7.7% [9]. CHAABANE and al found a prevalence of 
14% of tri-truncular stenosis, lower than our results [7]. 

However, several studies have shown the prevalence of multi-truncal affection in 
diabetics [9,10]. Only 14 (31%) patients received PCI. This small rate can be mostly 
explained by the lack of inancial ressources to support the cost of the intervention. 
Complications rate in our study was 8,9%. Radial artery spasm and vagal malaise 
are common incidents during coronarography [11]. Coronary dissection is rare but 
potentially letal [12,13]. In our study, one patient experienced dissection of circum lexe 
artery which necessitaded angioplasty, due to utilization of rigid guiding catheters.

The bi-varied analysis made it possible to show that the absence of oral anti-diabetic 
treatment was a predictive factor of tri-truncular affection (p <0.02).

CONCLUSION

Diabetes is accompanied by progressive coronary atherosclerosis, which has an 
adverse effect on patients' prognosis. Tri-truncal affection and indications for coronary 
artery bypass surgery are common. Screening of silent myocardial ischemia is highly 
needed in diabetic population.

STUDY LIMITATIONS AND RECOMMENDATIONS

The main limitation of our study was the small sample size. These indings need 
to be replicated in larger prospective study in order to validate our results in black 
subsaharians african populations.
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