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Abstract 
Introduction: Cardiovascular disease is the leading cause of death in diabetics. 
The objective of our study was to investigate the echocardiographic aspects of 
type 2 diabetics. Patients and Method: Descriptive and cross-sectional study of 
12 months from June 2020 to June 2021. We included hospitalized type 2 di-
abetics who underwent transthoracic cardiac ultrasound in the Department of 
Medicine and Endocrinology at the Mali Hospital. Results: We collected 128 
type 2 diabetics. The predominance was male with a sex ratio of 1.2. The mean 
age of patients was 60.06 ± 11.54 years with extremes of 28 and 84 years. Echo-
cardiographic abnormalities were dominated by abnormal relaxation of left 
ventricle in 62.5%, increased of left ventricle mass in 54.7% and left atrium 
dilation in 28.1%. Patients with type 2 diabetes mellitus and hypertension had 
more left atrium dilation with a p of 0.02. Disorders of global kinetics and 
systolic dysfunction were more prevalent in smoking patients with statistical-
ly significant associations, respectively, p = 0.02; p = 0.03. Dyslipidemia had a 
statistically significant association with segmental kinetic disorders with a p 
of 0.008. Duration of diabetes greater than 5 years was associated with left 
atrium dilation and p-value was 0.04. Conclusion: Diabetes is responsible for 
cardiovascular manifestations that can be identified with transthoracic echo-
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cardiography. Its performance in diabetic patients makes it possible to refine 
the patient’s management. 
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1. Introduction 

Diabetes and its complications are major causes of early mortality in most coun-
tries. Cardiovascular disease is a leading cause of death among people with di-
abetes [1]. Diabetes is a potent independent cardiovascular risk factor [2]. 

Diabetes is responsible for degenerative complications such as micro and macro 
angiopathies. Among these macroangiopathic complications, cardiovascular com-
plications occupy a preponderant place. High blood pressure, coronary artery dis-
ease and heart failure affect the prognosis of patients with type 2 diabetes. The 
leading cause of death in diabetics is related to heart disease [3]. 

This high mortality attributable to heart disease is often insidious and some-
times asymptomatic, such as coronary artery disease and heart failure [3]. It is 
crucial for clinicians to recognize and manage cardiovascular disease in diabetic 
patients. Early detection of cardiovascular disease in diabetic patients may slow 
disease progression and prevent future cardiovascular events [4]. 

In patients with cardiovascular disease, echocardiography provides important 
information about disease severity, the decision-making process regarding treat-
ment strategy, prognosis, and response to treatment [5]. Echocardiography is one 
of the best and most effective imaging modalities for evaluating patients with car-
diac symptoms such as dyspnea or chest pain [4]. It plays a central role in identi-
fying or ruling out cardiogenic dyspnea and other causes [4]. Echocardiography is 
a non-invasive complementary examination and a valuable tool in the diagnosis of 
cardiac involvement in diabetics.  

What is the benefit of TTE in T2DM patients? Does diabetes affect some TTE 
parameters? 

Diabetes can cause heart failure and mechanisms of this impairment are mul-
tiple.  

Major causes of heart failure in diabetes are ischemic heart disease, hyperten-
sion, direct or indirect effects of hyperglycaemia, and obesity and related factors 
on the myocardium [6]. 

What are abnormalities we can assess by TTE in type 2 diabetes mellitus Afri-
can patients? Is there difference according sex, cardiovascular risk factors, dura-
tion of diabetes and glycated hemoglobin (HBA1c) level? 

In Mali, few studies have focused on the echocardiographic characteristics of 
type 2 diabetics. This motivated this study with the objective of studying the 
echocardiographic aspects in a population of type 2 diabetics.  
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2. Patients and Method 

This study was carried out in the medical department of the Mali hospital of 
Bamako, Mali. This was a 12-month descriptive and longitudinal study from 
June 2020 to June 2021. All patients with type 2 diabetes hospitalized in the 
medicine department who underwent transthoracic echocardiography during 
the study period and consented to participate in the study were included, re-
gardless of the reason for hospitalization. 

Criteria of non-inclusion were patients with type 1 diabetes, patients who didn’t 
had transthoracic echocardiography, patients who didn’t want to participate to the 
study and type 2 diabetes mellitus patients who weren’t hospitalized. 

2.1. Data Collection 

The information was collected on an individual file. Consenting patients were 
interviewed and underwent a complete physical examination, including a car-
diovascular examination, and resting electrocardiographic recording using an 
EDANNINS 12-lead machine. Fasting blood glucose, HbA1c and lipid measure-
ments were performed. A transthoracic echocardiography performed using a 
LANDWIND MIRROR 2 ultrasound device commissioned in 2019 and whose 
report was validated by a cardiologist in the department. This ultrasound device 
didn’t have strain and doppler tissue imaging. Data collected during the inter-
view were sociodemographic (age, sex), reasons for hospitalization, diabetes du-
ration, cardiovascular risk factors associated with diabetes. Data from physical 
examination, biology (HbA1c), ECG, and transthoracic echocardiography were 
also collected.  

2.2. Data Analysis 

Continuous variables were expressed as mean standard deviation. Dichotomous 
variables were expressed as counts and percentages. Data entry and analysis were 
done with the software Microsoft Word 2016 and IBM SPSS 22 French version 
for Windows. The Chi2 test was used to compare our significant results for a 
probability p ≤ 0.05.  

2.3. Study Parameters 

Parameters of study were: socio-demographic data (age and sex), cardiovascular 
risk factors, echocardiographic abnormalities, reasons for hospitalization, duration 
of diabetes and level of HbA1c. 

Cardiovascular risk factors studied were active or passive smoking tobacco, 
hypertension, diabetes, dyslipidemia, obesity or overweight and sedentary lifestyle. 
Echocardiographic abnormalities were identified upon following parameters with 
TM, 2D and pulsed doppler TTE.  

Thickness of interventricular septum more than 11 mm, thickness of posterior 
wall more than 11 mm, end-diastolic diameter of the left ventricle was consi-
dered dilated if it was greater than 56 mm. The left atrium was considered di-
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lated if the surface area was greater than or equal to 20 cm2. Left ventricular sys-
tolic ejection fraction (LVSEF) was considered low if it was less than or equal to 
40% by Teicholz or by Simpson. LVSEF was considered mid-range when it was 
more than 40 and under 50%. It was considered normal when LVSEF was more 
than or equal to 50%. Segmental and global kinetic abnormalities were assessed 
by 2D TTE. Left ventricular mass was evaluated upon criteria of American so-
ciety of echocardiography with medical software on android phone. Mitral pro-
file was evaluated by pulsed doppler. E wave and A wave were evaluated. Ratio 
E/A < 1 was considered abnormal relaxation of left ventricle.  

2.4. Ethical Aspects 

Written, free consent was obtained from patients regarding the use of their data 
for study purposes, and confidentiality was respected. 

3. Results 

During the study period, we collected 160 patients with type 2 diabetes out of 
509 patients hospitalized in the medical department. Of these diabetic patients, 
128 met our inclusion criteria, that is a hospital frequency of 25.14%. The mean 
age of patients was 60.06 ± 11.54 years with extremes of 28 and 84 years. The 55 - 
64 years range accounted for 32.8% of cases (Table 1). The predominance was 
male with a sex ratio of 1.2. The mean BMI was 25.08 ± 5.91 kg/m2 with ex-
tremes of 13.79 and 47.26 kg/m2. In our study, 23.5% of our patients were over-
weight or obese. Foot wounds accounted for 55.5% (n = 71) of the reasons for 
hospitalization. 

Dyspnoea was the most common functional sign with 10.9% (n = 14), fol-
lowed by heaviness of hemibody with 10.2% (n = 13) and chest pain with 1.6% 
(n = 2). 

A sedentary lifestyle was the main risk factor with 69.5% follow by dyslipidemia 
with 54.7%. Mean duration of diabetes course was 10.77 ± 6.9 years, among our 
patients, 73.4% had a duration of evolution greater than 5 years with extremes 
ranging from less than one year to 30 years. The mean glycated hemoglobin was 
9.03% ± 2.52% with extremes of 4 and 15.60%. The glycated hemoglobin level was 
greater than 7% in 82% of our patients. 

Diabetic neuropathy accounted for 53.1% of microangiopathic complications 
in our patients. Aspects suggestive of ECG and/or echocardiography of ischemic 
heart disease accounted for 20.3% of macroangiopathic complications in our pa-
tients.  

Echocardiographic abnormalities were dominated by abnormal relaxation of 
left ventricle in 62.5%, increased LVM in 54.7% and left atrium dilation in 28.1% 
(Table 2). Patients with a type 2 DM-HTA combination had significant left 
atrium dilation with a p of 0.02 (Table 3). The association between T2DM and 
smoking had statistical links between the two sides of the population. Dyslipi-
demia was statistically significantly associated with segmental kinetic  
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Table 1. Epidemiological and clinical characteristics. 

Characteristics 
Men Women Total 

No % No % No % 

Age range       

<55 years 16 23.2 25 42.4 41 32 

55 - 64 years 26 37.7 16 27.1 42 32.8 

65 - 74 years 17 24.6 13 22 30 23.4 

≥75 years 10 14.5 5 8.5 15 11.7 

Reason for hospitalisation       

Foot wounds 38 55.1 33 55.9 71 55.5 

Hyperglycaemia 13 18.8 8 13.6 21 16.4 

Dyspnoea 8 11.6 6 10.2 14 10.9 

Heaviness hemibody 7 10.1 6 4.7 13 10.2 

Hand wounds 2 2.9 2 3.1 4 3.1 

Hypoglycaemia 1 1.4 2 3.4 3 2.3 

Chest pain 0 0 2 3.4 2 1.6 

Cardiovascular risk factors      

Hypertension 35 50.7 30 50.8 65 50.8 

Dyslipidémia 36 52.2 34 57.6 70 54.7 

Smoking 17 24.6 0 0 17 13.3 

Obesity 15 21.7 24 40.7 39 30.5 

Sedentary lifestyle 39 56.5 50 84.7 89 69.5 

History of cardiovascular 
disease 

10 14.5 6 10.2 16 12.5 

Duration of diabetes       

≤5 years 16 23.2 18 30.5 34 26.6 

>5 years 53 76.8 41 69.5 94 73.4 

 
disorders with p = 0.008. There was no statistically significant relationship be-
tween echocardiography data and patient gender. Duration of evolution greater 
than 5 years was statistically significantly related to left atrium dilation with a p 
of 0.04 (Table 3).  

LV dilation, LVEF < 40% and segmental kinetic disorder were statistically as-
sociated with an HBA1c < 7% (Table 3).  

4. Discussion 

The frequency of cardiovascular risk factors including diabetes increases with 
age. Advanced age is also a cardiovascular risk factor. In our series, the mean age 
of patients was 60.06 ± 11.53 years with extremes of 28 and 84 years. This data is 
comparable to that of Yaméogo [7] who reported a mean age of 58.81 ± 11.82  
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Table 2. Echocardiographic parameters. 

Parameters  Men Women Number Percentage 

Dilated LVDD  14 4 18 14.1% 

Dilated LVSD  18 12 30 23.4% 

LVEF ≥ 50%  54 50 104 81.3% 

LVEF 40% - 49%  0 2 2 1.5% 

LVEF ≤ 40%  15 7 22 17.2% 

Thickened IVS  21 19 40 31.3% 

Thickened PW  9 7 16 14.8% 

Dilated left atrium  23 13 36 28.1% 

Increased LVM  32 38 70 54.7% 

Kinetic disorder 
Segment 
Global 

5 
11 

3 
8 

8 
19 

6.3% 
14.8% 

Mitral profile E/A = 1 12 7 19 14.8% 

 <1 42 38 80 62.5% 

 >1 15 14 29 22.7% 

 
years in his study of diabetics. In our series, the predominance was male with a 
sex ratio of 1.2. This result is different from those of Tougouma [8] and Yaméo-
go [7] who found a female predominance with a sex ratio of 0.50 and 0.4 respec-
tively.  

In our study, the mean duration of diabetes was 10.77 ± 6.915 years, more 
than half of our patients had a duration of evolution greater than 10 years or 
50.8%. This result is different from that of one of our previous studies [9]. 

In our study, diabetes was unbalanced with glycated hemoglobin greater than 
7% in 73.4%, the mean HbA1c was 9.03% ± 2.52% and 39.8% had an HbA1c lev-
el > 9%. The proportion of unbalanced diabetes was lower than that of Tougou-
ma [8] and Konate [9] which had 89.3% and 92.1% respectively. 

In our series, 50.8% of our patients had high blood pressure as a risk factor for 
diabetes and 12.5% for cardiovascular disease. This result is lower than that 
found by Tougouma [8] with 67.09% of cases of hypertension associated with 
diabetes. The risk factor most associated with diabetes during our study was a 
sedentary lifestyle in 69.5% of cases; followed by dyslipidemia in 54.7% of cases 
and hypertension in 50.8% of cases. Contrary to the data of Tougouma [8] who 
found hypertension in 67.09% and obesity in 67.7%. Konate in another previous 
study concerning the T2DM-HTA combination, hypertension was present in 
61%, dyslipidemia was present in 57.8%, followed by sedentary lifestyle in 57.7% 
[10]. 

Foot wound was the most common reason for hospitalization in our study 
with 55.5%; this was higher than the results of Konate [9] who found 44.2% foot 
wounds as a reason for hospitalization. 
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Table 3. Analytical studies. 

Parameters  
Smoking 

p 
Yes n = 17 No n = 111 

Dilated LVDD  4 14 0.2 

LVEF < 40%  6 16 0.03 

Dilated left atrium  4 32 0.6 

Increased LVM  7 63 0.2 

Kinetic disorder 
Segment 
Global 

1 
6 

7 
13 

0.9 
0.02 

 
Parameters  Dyslipidémia p 

  Yes n = 70 No n = 58  

Dilated LVDD  9 9 0.6 

LVEF < 40%  13 9 0.6 

Dilated left atrium  20 16 0.9 

Increased LVM  39 31 0.7 

Kinetic disorder 
Segment 
Global 

8 
9 

0 
10 

0.008 
0.4 

Parameters  Hypertension p 

  Yes n = 65 No n = 63  

Dilated LVDD  12 6 0.1 

LVEF < 40%  14 8 0.1 

Dilated left atrium  24 13 0.02 

Increased LVM  40 30 0.1 

Kinetic disorder 
Segment 
Global 

4 
12 

4 
7 

0.6 
0.2 

Parameters  Duration of diabetes p 

  <5 years n = 34 >5 years n = 94  

Dilated LVDD  3 15 0.3 

LVEF < 40%  4 18 0.3 

Dilated left atrium  5 31 0.04 

Increased LVM  20 50 0.5 

Kinetic disorder 
Segment 
Global 

2 
4 

6 
15 

0.9 
0.5 

  
Glycated hemoglobin 

p 
<7% n = 23 >7% n = 105 

Dilated LVDD  7 11 0.01 

LVEF < 40%  8 14 0.01 
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Continued 

Dilated left atrium  10 26 0.07 

Increased LVM  16 54 0.1 

Kinetic disorder 
Segment 
Global 

2 
11 

6 
8 

0.5 
0.03 

 
Diabetic neuropathy was present in 53.1%. This result was lower than that of 

Konate [9] in whom neuropathy was present in 67.9%.  
Diabetic nephropathy was present in 8.6% of our patients. This result is close 

to that of Merzouk [11] who found 8.5% of cases of diabetic nephropathy. 
During our study, diabetic retinopathy was reported in 18% of our patients. 

This result differs from that of Konate [9] who had found 25%. This difference 
could be explained by the fact that many of our patients were not able to per-
form the fundus.  

Aspects suggestive of ischemic heart disease were present in 20.3% of our pa-
tients. This result was consistent with that of Merzouk [11] who had a propor-
tion of 19.5% coronary artery disease. This rate is lower than the 38% ischemic 
heart disease observed by Tougouma [8] in his series. In our study, the propor-
tion of patients with ischemic stroke was 12.5% versus 10.18% observed by Ko-
nate [12]. 

PAD was found in 7.8% (n = 10) of our patients. This result was comparable 
to that of Merzouk [11] who found 6.8% of cases of PAD; but lower than that of 
Konate [12] who had found in 17.81%. This difference can be attributed to risk 
factors independent of PAD and degree of glycemic control; in the study of Ko-
nate [12] 51.64% of their patients had an HbA1c level greater than 7%.  

The most reported echocardiographic abnormality in our series was abnormal 
relaxation of left ventricle with 62.5%. Muddu found in his study diastolic dys-
function for 55% of cases [13]. Muddu used E/A ratio to assess diastolic func-
tion. Yameogo found 13.9% of patients with E/A ratio < 1 but he found 62% of 
diastolic dysfunction with doppler tissue imaging. We didn’t have this software 
in our echocardiography device. 

Left ventricular hypertrophy defined by increase of LVM was observed in 
54.7% (n = 70) of our patients. This proportion is close to that of Yaméogo [7] 
who found 62.02% in his study. Tougouma [8] had found a lower frequency of 
LVH than ours with a rate of 20%. This predominance of LVH in our patients 
could be explained by the association of diabetes and hypertension which existed 
in 50.8%. An increase in left ventricular mass was observed in only 34.2% in a 
prospective study conducted in France involving 40 diabetic patients [14]. In a 
Danish study, LVH was objectified in 21%, n = 213 [15]. Left atrium was dilated 
in 28.1% in our series, higher than the 14.2% found by Tougouma [8]. Yaméogo 
[7] had found a higher proportion of left atrium dilation with 72.2%. Jorgensen 
[15] in Denmark found dilation of the left atrium in 19.6%. The dilation of the 
atrium is most often related to the existence of high blood pressure. In our series, 
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LV dilation was observed in 14%. This proportion was close to the 21.5% of 
Yaméogo [7]. These results were higher than that of Tougouma [8] which was 
1.2%. This dilation of the left ventricle can be secondary to several mechanisms in-
cluding ischemic heart disease, high blood pressure or diabetic cardiomyopathy. 
LVSEF was impaired in 16.4% of our patients; close to the 12.5% of Jorgensen [15] 
in Denmark. Tougouma [8] found a lower proportion with 3.9%. Merzouk in 
Morocco [11] had reported LVSEF alteration in 44.6% of patients.  

Segmental kinetic disorders were present in 6.3% of our patients, lower than 
the frequency found by Tougouma [8] which was 9.03%. This hypokinesia was 
global in 14.8% of our patients. Kinetic disorders were observed in diabetics in 
Uganda in 4% according to Muddu [13]. Yameogo [7] in a study carried out in 
Dakar had found abnormalities of segmental kinetics on stress echocardiography 
of diabetic patients in 67.1%. This can be explained by the major role of stress 
imaging in the detection of abnormalities in myocardial kinetics. In patients 
with a type 2 DM-HTA combination, left atrium was more dilated with a statisti-
cally significant difference p = 0.02. Muddu [13] in Uganda had found that hyper-
tension was significantly associated with echocardiographic abnormalities in di-
abetic patients in bivariate analysis. The association of T2DM and smoking was 
statistically significant associated with global kinetic disorders and LV systolic 
dysfunction, p = 0.02 and p = 0.03. Dyslipidemia was statistically significantly 
associated with segmental kinetic disorders with p = 0.008. Dyslipidemia is a risk 
factor for atherosclerosis. It promotes the onset of ischemic heart disease. There 
was no statistically significant relationship between echocardiography data and 
patient gender. Duration of evolution greater than 5 years was associated with 
left atrium dilation with a p of 0.04. Jorgensen found that diabetes duration 
more than 5 years was associated with echocardiography abnormalities but with 
low sensitivity in his study [15]. 

LV dilation, LVEF < 40% and segmental kinetic disorder were statistically sig-
nificantly associated with HBA1c < 7% with p = 0.01; p = 0.01; p = 0.03. This can 
be explained by the fact that HBA1c is only a reflection of blood sugar levels over 
the past three months. Echocardiographic abnormalities can occur at any level of 
HBA1c. Jorgensen didn’t found a relation between TTE abnormalities and 
HBA1c in his study [15]. 

Study limitations. Several limitations are inherent in this observational study 
in a single center with inpatients. Hence, the findings should not be extrapolated 
to all patients with type 2 diabetes. Absence of dobutamine echocardiography 
and coronary angiography does not exclude the possibility of coronary artery 
disease. Finally ultrasound device we used didn’t have strain and doppler tissue 
imaging software. 

5. Conclusion 

Cardiovascular pathologies exist in diabetics and are responsible for significant 
morbidity and mortality. Echocardiographic abnormalities are common in the 
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type 2 diabetic population. Disorders of segmental kinetics were more common 
in diabetes associated with dyslipidemia or smoking. The length of diabetes did 
not affect the echocardiographic aspects for our patients. Transthoracic echocar-
diography is a non-invasive examination that provides important information in 
the management of patients with type 2 diabetes. 
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