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Abstract 

Introduction: The aim of this study was to determine echocardiographic anomalies in chronic hemodialysis patients and to identify factors 
associated with their occurrence. 

Patients and methods: This was an observational, cross-sectional, descriptive, and analytical study carried out in the nephrology and hemodialysis 
department of the Heinrich Lübke regional hospital in Diourbel from September 1 to October 18, 2023. Echocardiographic data as well as other 
sociodemographic data, history, dialysis parameters and biological results were collected. 

Results: Thirty-three patients (20 women, mean age 49.64 ± 12.62 years) were included, with a mean duration of hemodialysis of 37.8 ± 
29.3 months. Echocardiographic anomalies were dominated by left ventricular diastolic dysfunction in 90.9 % of patients and left ventricular 
hypertrophy (LVH) in 66.7 %. Pulmonary arterial hypertension (PAH) was noted in 60.6 % of patients, and valvular calcifications in 45.5 %. 
Kinetic disturbances (12.1 %) and systolic dysfunction (9.1 %) were the least common anomalies. Phosphatemia (p = 0.04) and phosphocalcium 
product (p = 0.04) were significantly higher in patients with valvular calcifications. Diameters of the inferior vena cava (p < 0.001) left atrium (p 
< 0.03), tele diastolic (p < 0.03) and tele systolic left ventricle (p < 0.003) were significantly higher in patients with PAH. 

Conclusion: Echocardiographic anomalies are frequent and may be a source of morbimortality in chronic hemodialysis patients. It is therefore 
essential to screen these patients regularly for echocardiographic anomalies.
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Abbreviations: LVH: Left Ventricular Hypertrophy; PAH: Pulmonary Arterial Hypertension; TTE: Transthoracic Echocardiography; AVF: 
Arteriovenous Fistula; AKI: Acute Kidney Injury; CKD: Chronic Kidney Disease; ADPKC: Autosomal Dominant Polycystic Kidney Disease; LV : Left 
ventricle; RA : Right auricle; RV : Right ventricle

Introduction

Chronic hemodialysis is associated with major cardiovascular 
complications, which are a significant cause of morbidity and 
mortality. Indeed, they are the leading cause of death [1,2] and 
a frequent reason for hospitalization [3] in chronic hemodialysis 
patients. These complications often appear well before the 
dialysis stage, and worsen the longer the patient is on dialysis, 
despite the spectacular therapeutic and technical advances of 
recent years. The high incidence of heart disease in chronic 
hemodialysis patients is due to several risk factors, which may be 
interrelated. These include arterial hypertension, anaemia, chronic 
inflammation, mineral and bone disorders, homocysteinemia 
and many others [4] that generate structural and/or functional  

 
cardiac abnormalities. Effective management of these risk factors 
could reduce cardiovascular morbidity and mortality. Cardiac 
abnormalities in chronic hemodialysis patients can affect all tunics 
of the heart. They are dominated by left ventricular hypertrophy 
(LVH) and left ventricular systolic or diastolic dysfunction, which, 
even if asymptomatic, are responsible for high mortality.

They are diagnosed by transthoracic echocardiography (TTE), 
a non-invasive and accessible test, which should be performed 
regularly in these patients to detect and treat these anomalies 
early. In Senegal, studies conducted by Cissé et al [5] Aw et al 
[6] in 2012 and 2020 respectively in Dakar and Ziguinchor on 
cardiovascular complications in chronic hemodialysis patients, 
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had found LVH to be the main echocardiographic abnormality, with 
a prevalence of 71.05 % and 41.66 % respectively. The present 
study follows the same approach, evaluating echocardiographic 
anomalies in a chronic hemodialysis population and identifying 
the factors associated with their presence in a semi-urban area in 
the center of Senegal.

Patients and methods

This was an observational, cross-sectional, descriptive, and 
analytical study carried out in the nephrology and hemodialysis 
department of the Heinrich Lübke regional hospital in Diourbel 
from September 1 to October 18, 2023. All patients over 18 years 
of age, hemodialysis patients for more than 3 months and willing 
to participate were included in the study. Patients with an unstable 
clinical condition during the study period and those undergoing 
transient hemodialysis at the center were not included. All 
included patients had a TTE performed after the hemodialysis 
session by the same cardiologist. TTE was performed using an 
ultrasound scanner equipped with a pulsed and continuous 
color Doppler. Measurements were taken in the dorsal and left 
lateral decubitus positions. Echocardiographic data as well as 
other sociodemographic data, history and comorbidities, dialysis 
parameters and biological results were collected.

Left ventricular diastolic dysfunction is defined by an E’ wave 
< 8 cm/s septal or < 10 cm/s lateral. A distinction was then made 
between grade I (E/A < 0.8), grade II (E/A < 1.5) and grade III 
(E/A > 2). LVH was defined as left ventricular mass indexed to 
body surface area greater than 131 g/m2 in men and 100 g/m2 in 
women. Pulmonary arterial hypertension (PAH) was defined by a 
systolic pulmonary arterial pressure (SPAP) greater than 25 mm 
Hg. It was mild if PAPS [25-35[ mm Hg, moderate for PAPS between 
[35-45[ mm Hg and severe if PAPS > 45 mm Hg. Left ventricular 
systolic dysfunction was defined by a systolic ejection fraction < 
55 %. Statistical analysis was performed using EPI-Info software. 
Quantitative variables were expressed as mean ± standard 
deviation and qualitative variables as percentage. Student’s t 
test and chi 2 test were used for comparison of quantitative and 
qualitative variables respectively. A p-value < 0.05 is considered 
significant.

Results

Thirty-three (33) patients were included with a mean age 
of 49.64 ± 12.62 years. There were twenty (20) women and 
thirteen (13) men, giving a sex ratio of 0.65. The mean duration of 
hemodialysis was 37.8 ± 29.3 months. Twenty-nine patients (87.6 
%) were hypertensive, and five patients (15.2 %) were diabetic. 
Hypertensive nephropathy, noted in 15 patients (45.5 %), was 
the most frequent cause of end-stage renal failure, followed by 
nephropathy of undetermined etiology in 12 patients (36.4 %). 
All patients received 12 hours of dialysis per week, divided into 
three 4-hour sessions. Nineteen (19) patients (57.6 %) had an 
arteriovenous fistula (AVF) as their vascular access, of which 

14 (73.7 %) were proximal AVFs. Mean inter-dialytic weight 
gain (IDWG) was 1.89 ± 1.05 kg and mean weekly Kt/v 1.67 ± 
0.24. Biologically, mean hemoglobin was 7.40 ± 1.49 g/dl. Mean 
calcemia was 86.28 ± 8.66 mg/L. Other demographic, clinical and 
biological parameters of our population are shown in Table 1.

Table 1: Repartition of the 33 patients according to sociodemographic, 
clinical and biological characteristics.

Sociodemographic, clinical 
and biological data Percentages (%) Mean ± SD

Duration of dialysis (months)  37.8 ± 29.3

Initial nephropathy

Hypertensive N. 45.5

 

Undetermined N. 36.4

Diabetic N 6.1

Progression from AKI to CKD 9.1

ADPKC 3

Medical history and comorbidities

hypertension 87.9

 Diabete 6.1

Obesity 6

Vascular access

AVF 57.6

 
Proximal 73.7

Distal 26.3

Cannulated catheter 42.4

Interdialytic weight gain
 

2.16 ± 1.03

Kt/v hebdomadary 1.67 ± 0.24

Biology

Hemoglobin level

 

7.40 ± 1.49

Calcemia 86.28 ± 8.86

Phosphatemia 37.71 ± 13.10

Albuminemia 44.48 ± 9.53

Phosphocalcic product 3247.45 ± 
1056.05

AKI: Acute kidney injury, CKD: Chronic kidney disease, ADPKC: 
Autosomal dominant polycystic kidney disease, AVF: Arteriovenous 
fistula.

All patients had at least one anomaly on TTE. 
Echocardiographic anomalies were dominated by left ventricular 
diastolic dysfunction in 30 patients (90.9 %), with a predominance 
of type I diastolic dysfunction in 18 patients (60 %). Type II 
diastolic dysfunction was noted in 11 patients (36.7 %) and type 
III diastolic dysfunction in 1 patient (3.3 %). LVH was noted in 
twenty-two patients (66.7 %). It was concentric in eleven patients 
(50 %) and excentric in the remaining eleven. PAH was observed 
in twenty patients (60.6 %), of whom ten (50 %) had severe PAH. 
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It was moderate in 5 patients (25 %) and mild in 5 patients (25 
%). Valvular calcifications were observed in 15 patients (45.5 
%), predominantly in the aortic region (60 %). In 40 % of cases, 
they were located on both the aortic and mitral valves at the same 
time. Kinetic disorders in 4 patients (12.1 %) and left ventricular 
systolic dysfunction in 3 patients (9.1 %) were the least common 
anomalies.

No patient had pericarditis. We found no factors associated 

with diastolic dysfunction or LVH. However, Phosphatemia (p = 
0.04) and phosphocalcium product (p = 0.04) were significantly 
higher in patients with valvular calcifications. The diameters 
of the inferior vena cava (p < 0.001) left atrium (p < 0.03), 
telediastolic (p < 0.03) and tele systolic left ventricle (p < 0.003) 
were significantly higher in patients with PAH. The data and the 
various echocardiographic anomalies are shown in Table 2 and 
Figure 1 respectively.

Figure 1: Distribution of the patients according to year of admission.

Table 2: Repartition of the 33 patients based on echocardiographic findings.

Echocardiographic findings Mean SD Min Max

Inferior vena cava diameter 15.97 4.57 8 24

Telediastolic diameter of LV 51.7 7.46 36 65

Telesystolic diameter of LV 36.06 6.9 22 49

Volume of LV 104.15 9.82 44 159

Surface of RA 17.95 5.07 12 40

Diameter of LA 37.87 6.15 27 49

Basal diameter of RV 38.7 5.28 30 54

Thickness Posterior wall 10.79 2.22 7 18

Septum thickness 9.82 2.44 5 16

Left ventricular ejection fraction 62.61 6.95 43 73

Cardiac Output 6.47 1.6 2 9.1

LV: Left ventricle, RA: Right auricle, RV: Right ventricle

Discussion

The mean age of patients was 49.64 ± 12.62 years, with a 
female predominance (60.6 %). Our results are like those reported 
by Cissé et al. and Maria et al. in 2022, with mean ages of 52 and 
51.42 years respectively [5,7]. The young age of our patients may 
be explained by the ignorance of renal disease in rural areas, but 

also and above all using traditional medicine and therefore the 
important use of phytotherapy in rural areas.

We noted a high prevalence of echocardiographic anomalies. 
This can be explained on the one hand by the direct impact 
of chronic kidney disease on cardiac tissue, but also by the 
comorbidities that accompany this pathology.

In our study, left ventricular diastolic dysfunction (90.9 %) 
and LVH (66.7 %) were the most common echocardiographic 
anomalies. These results are in accordance with the literature. 
Indeed, LVH is always cited among the main anomalies observed 
on echocardiography of chronic hemodialysis patients [6-8]. It is 
strongly associated with left ventricular diastolic dysfunction [9]. 
These anomalies are the breeding ground for many cardiovascular 
pathologies such as heart failure, ischemic heart disease, rhythm 
disorders and even sudden death. The latter are often fatal, 
making cardiovascular pathologies the main cause of mortality in 
these patients [1,2]. The frequency of LVH in chronic hemodialysis 
patients can be explained by several risk factors specific to this 
population, such as hypertension, arteriovenous fistula, anemia, 
and fluid retention [10,11]. This is an adaptive mechanism 
of cardiac tissue to volume and pressure overload. Initially 
beneficial, it can later become maladaptive and deleterious due to 
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cell death secondary to continuous ventricular overload, resulting 
in reduced capillary density and the development of myocardial 
fibrosis [12,13]. 

However, we did not find an association between LVH and 
diastolic dysfunction on statistical analysis (p = 0.25). This may 
be explained by the small size of our sample. PAH was noted in 
60.6 % of patients. These results contradict those reported by 
Maria et al [7] and Aw et al [6], who noted a lower prevalence of 
31 % and 20 % respectively. The pathophysiological mechanism 
of PAH in chronic hemodialysis patients is poorly elucidated. The 
prevalence of valvular calcifications in our study was 45.5 %. 
This is higher than those of Maria et al [7] and Anziani et al [8], 
who reported prevalences of 28.73 % and 14 % respectively in 
their studies. These calcifications are associated with the mineral 
and bone disorders of chronic kidney disease. Phosphatemia and 
phosphocalcium product were significantly higher in patients 
with valvular calcifications. In chronic renal disease in general, 
and in hemodialysis patients in particular, they represent a major 
complication in terms of mortality risk. The main limitation of our 
study was the small sample size. However, it has the particularity 
of being a cross-sectional study with data collected prospectively, 
unlike other publications on the subject where data is often 
collected retrospectively based on old echocardiography reports. 
In addition, the same cardiologist performed TTEs for all included 
patients.

Conclusion

In this study, we found a high frequency of cardiac anomalies 
in chronic hemodialysis patients in our setting. These anomalies 
are dominated by left ventricular diastolic dysfunction followed 
by LVH, which can be the cause of significant morbidity and 
mortality. Their regular detection by means of a periodic TTE scan 
enables early and appropriate management.
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