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ABSTRACT   

Objective:The annual mortality of cardiovascular diseases of dialysis patients is higher than the general population. The tranc-

thoracic echocardiography allows the evaluation of the heart structure and function within the trated patients by hemodialysis in 

order to identify patients with cardiovascular high risk. Methods: This work is a descriptive retrospective study. The objective is 

to determine the major cardiac abnormalities diagnosed with echocardiography in patients with chronic hemodialysis and to list 

their epidemiological, clinical and biological characteristics at the time of the study. Results: The average age of our patients is of 

50.2 ± 7 years with an average hemodialysis endurance of 12.1± 2.4 years. The main etiologies of the chronic renal failure were 

essentially the diabete type 2, the arterial hypertension and chronic nephritis tubule-interstitial. The most cardiac abnormalities 

was the left ventricular hypertrophy. The presence of a systolic or diastolic arterial hypertension has been noted as a significant 

factor fostering the LVH within the chronic hemodialysis (p=0.002).The anemia is not said to be associated to the development of 

the left ventricular hypertrophy(p=0.09). Conclusions: This study revealed the etiology leading to chronic renal failure 

insufficiency. Echocardiography accurately diagnosed cardiac abnormalities such as left ventricular hypertrophy. The study 
allowed to detect the factors involved in the development of this HVG especialy systolic arterial hypertension. This result permit 

us to act on these factors in order to prevent the cardiovascular events to which hemodialysis patients will be exposed 
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INTRODUCTION 

The annual mortality of cardiovascular diseases of dialysis 

patients is higher than the general population. The main 

etiologies of the chronic renal failure are essentially the 

diabetes type 2, the vascular pathology such the arterial 

hypertension or anomaly of kidney arteries, the 

glomerulopathies and the kidney polykystose. 

This high incidence reflects in part the frequent heart 

anomalies structural and functional within that group of 

patients [1] [2].  The echocardiography ; an non-invasive 
examination ;   takes a great importance in the screening and 

the diagnosis of heart attack. It allows the evaluation of the 

heart structure and function within the treated patients by 

hemodialysis in order to identify patients with 

cardiovascular high risk [3].  

The heart attack of chronic hemodialysis is multifactorial to 

know the arterial hypertension, the anemia, the chronic 

inflammation, the hyperparathyroidism, the 

homocysteinemy and so on [4].The left ventricular 
hypertrophy (LVH) is the morphological anomaly the most 

frequent.The incidence of the LVH increases with the 

deterioration of the kidney function. 

The LVH is found in 60 to 75% of patients who reach the 

terminal or final phase of the chronic renal insufficiency and 

in 60 to 90% of those regularly dialysed [5] [6].It is about an 

adaptive remodeling to an overcharge of a volume 

(hypervolemia) and/ or of a pression (arterial hypertension) 

permiting also to the left ventricular to maintain a stable 

parietal tension [7] [8]. 

There are also non-hemodynamic factors that stimulate 

directly the cell growth, causing the LVH, such as the 

chronic kidney disease, the bony and mineral troubles, the 

renin-angiotensin system, and the endotheline [9] [10].  

In addition the reduction of the ventricular mass consists in 

a treatment of risk factors of the LVH  permitting also to 
decrease the causes of cardiovascular mortality 
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[11].Through this work performed on 29 chronic 

hemodialysis patients, focused on the different heart 

anomalies objective to the tranc-thoracic-

electrocardiography and  enumerate the clinical and 

biological characteristics of patients at the time of the study. 

MATERIALS AND METHODS 

This work is a descriptive retrospective study, lasting or 
spreading on a period of 12 months.Our study involves 29 

cases of chronic renal failure at final or terminal phase 

treated by hemodialysis since more than 8 months ago and 

having been the object of a transthoracic 

echocardiography.We collected all the patients who came to 

our department and who met the criteria of the study. 

We have resorted all medical files of patients who are 

followed up in the department of nephrology and sent by 

their nephrologists in our department to benefit from a 

echocardiography.Their medical files contain the clinical 

observation of patients, the paraclinical examinations, the 

transthoracic echocardiographic reports and the patient 
follow-up.All clinical and paraclinical parameters were 

reported in the SPSS software to establish the statistics. 

The clinical aspects : age, sex, the hemodialysis duration, 

the initial kidney disease, the systolic (SBP)  and diastolic = 

(DBP) arterial pressure ,the inter dialytic weight gain. 

The biological aspects: the serum calcium, the 

phosphoremia, the  B natriuretic peptide (BNP) rate, the 

cholesterol rates, of high density lipoprotein (HDL) 

cholesterol, low density lipoprotein (LDL) cholesterol, 

triglycerides, hemoglobin rate, the ferritin, the c-reactive 

protein, the albuminemia and the parathhormone 

The echocardiographic aspects: the study has involved: the 

heart structures ( myocardium, pericardium, endocardial),  
the different types of morphological anomalies ( 

calcification, dilation and hypertrophy),  the systolic and/ or 

diastolic functional repercussion, the heart parameters 

studied: the inter-ventricular septum, the posterior wall, the 

ejection fraction, the   telediastolic diameter of the left 

ventricle so as to calculate the left ventricle mass and the 

diameter of the inferior cave vein.We used the SPSS 

software to do the statistics. 

 

RESULTS 

We collect in our study 29 patients including 17 women and 

12 men with a sex ratio at 0.9.The average age of our 

population is of 50.2 ± 7 years with an average hemodialysis 

endurance of 12.1± 2.4 years.  

The demographic, clinical, and biological characteristics of 

our population are represented in table 1 and 2.These values 

are attributed by our laboratories (laboratories of IbnSina 

Hospital Center). 

 

Table 1: Initial kidney disease among study subjects 

Diabetic nephropathy 9 (31%) 

Arterial hypertension 5 (17%) 

Chronic nephritis tubulo-interstitial 4 (14%) 

Chronic Glomerulo-nephritis 1 (3.5%) 

Undetermined 10 (34.5%) 

 

Table 2: Biological Characteristics and blood pressure of participants at the time of the study 

Biological analysis Mean ± SD                       Normal value 

Calcemia 90 mg/l ± 5                          (80-105) 

Phosphoremia 32 mg/l  ± 12                       (25-50) 

B-Natriuretic Peptide 170  pg/ml ± 75                   (<50) 

Albuminemia 42 g/l ± 3                             (35-50) 

LDL‡  1.05 g/l ± 0.3                       (<1.55) 

HDL† 0.35 g/l ± 0.5                       (0.40-0.60) 

Triglyceride 1.5 g/l ±  0.6                        (0.6-1.5) 

Choléstérolemia 2 g/l ± 0.5                            (1.50-2.00) 

Hemoglobin 9.5 g/dl ± 1                          (12-16) 
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Ferritinemia 328 ng/ml ± 120                  (30-300) 

C-reactive protéine 4 mg/l ± 2.8                         (<5.0) 

Parathormone 52 ng/l ± 8                           (11-54) 

Average systolic blood pressure (mmHg) 

 

145mmHg ± 0.5 

Average diastolic pressure (mmHg)   

 

90mmHg ± 1.5 

† High density lipoprotein, ‡ Lowdensity lipoprotein 

 

As part of the follow-up, hemodialysis patients were 

referred by their nephrologist; in our department; to benefit 

from trans-thoracic-echocardiography.The 

echocardiography has been realised between 2 hemodialysis 

sessions to have a volemia close to the normal in order to 

avoid the sodium and water overcharge factor.The 

echocardiographic anomalies found shown in table 3. 

 

Table 3: The different heart anomalies shown in trans-thoracic echocardiography 

Left ventricular hypertrophy 13 (44.5%) 

Valvular calcification 7 (26.5%) 

Left ventricule dilation 3 (10%) 

Pulmonary arterial hypertension 3 (10%) 

Pericarditis 2 (6%) 

Dysfunction of left ventricular   1 (3%) 

 

DISCUSSION 

Patients with chronic renal failure treated by dialysis show 

and present high morbidity and mortality rates.Heart attack 

represents nearly half of this mortality.In case of terminal 

renal failure , the mortality is about ten times superiot to that 

observed within the general population [12].  

In 2010, the incidence of all-causes mortality was of 236 

deceaded/ 1000- year patients at risk. [13].The most 

common cause is sudden death.This high incidence reflects 
in part the frequent structural and functional heart anomalies 

within this population. 

The precocious detection of these heart anomalies could be 

important in order to permit opportune and appropriate heart 

interventions integrating several ultrasonographic 

techniques in a single examination. The Doppler echography 

is a non-invasive examination which is largely available and 

reproducible that permits to afford precious information on 

the heart morphology and function. It is recommended to 

realise a reference examination at the beginning of dialysis 

then each 3 years. In case of heart affections the check-up 

will be done annually considering the frequency and the 

seriouness of the associated cardio-vascular pathologies. 

The main heart anomaly; described in literature; noticed in 
dialysis patients is the LVH [8]. Its incidence increases with 

the deterioration of kidney function [3] [4].Eventually, 70% 

of patients attaining renal failure will have an LVH at the 

beginning of dialysis [1] [14]. This LVH is a process of 

adaptive remodeling on iterative overloads of volume and 

pressure. The object is to maintain a stable parietal tension. 

These phenomena of remodeling cause in long term an 

alteration of the systolic or diastolic function resulting in 

heart failure, rythm trouble, sudden death. 

There exist other non-hemodynamic factors that stimulate 

directly the cell growth, causing LVH, which are: mineral 

trouble, the activation of the renin angiotensin system [9] 

[10]. 

The hypervolemia, anemia and the arteriovenous fistula also 

contribute to a volumic overload [15] [16] and consequently 

to a risk of hypertrophy development. The anemia causes an 

increase of the cardiac flow by elevating the cardiac 

frequency and the volume of systolic ejection. This will lead 

to a chronic volemic overload responsible for a left 

ventricular dilation and a septal thickening in 
echocardiography [17]. The implication of the anemia has 

been highlighted in a number of series, notably london and 

coll [18]  which finds so an inverse link between the 

hemoblobin concentration, on one hand, the dilation and the 

left ventricular mass, on the other hand, in our series, the 

anemia is not said to be associated to the development of the 

LVH (p=0.09). 

In literature, the LVH is found in 75% in the london series 

[19]   and in 73.9% in the series of foley [20] .In our series 

the LVH has been found in 44.5% the cases which concords 

perfectly with the literature (p=0.001). The increase of the 

post charge within the frame of an arterial hypertension may 

also result in an LVH constitution. The concentric 
hypertrophy is more frequent than the excentric hypertrophy 

within hemodialysis patients, reflecting high prevalence of 
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chronic hypertension within this population [21]. In our 

series, like in several studies [22], the presence of a systolic 

or diastolic arterial hypertension has been noted as a 

significant factor fostering the LVH within the chronic 

hemodilysis (p=0.002). 

The LVH represented a pronostic factor. It permits to precict 

the mortality and the cardiovascular occurrence events 

within dialysis patients [23] [24].However, it can become 
poorly adapted and deleterious because of the cell death 

(apoptosis) secondary to a continued ventricular overcharge, 

to a reduction of the capillar thickness and to the myocardial 

fibrosis [11] [25] [26]. This influence has been highlighted 

by several authors, notably london and coll [18] that finds 

thereby an inverse relation between the concentration of the 

hemoglobin, on one hand, the dilation and the left 

ventricular mass, on the other hand. In our series, the anemia 

has not been revealed associated with the LVH 

development. 

 

CONCLUSION 

This study revealed the etiology leading to chronic renal 

failure. Echocardiography accurately diagnosed cardiac 

abnormalities such as left ventricular hypertrophy. The 
study allowed to detect the factors involved in the 

development of this HVG especially systolic arterial 

hypertension. These results permit us to act on these factors 

in order to prevent the cardiovascular events to which 

hemodialysis patients will be exposed. The 

electrocardiography allowed the prognostic and also permits 

to direct and evaluate the different therapeutic strategies for 

our patients. 
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