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Abstract:  
Background: The primary cause of morbidity and death for those with Chronic Kidney Disease (CKD) is car-
diovascular disease (CVD). Long before renal failure sets in, during the early stages of CKD, there may be an 
elevated risk of CVD. When CVD mortality in the dialysis population is compared to the general population, it 
clearly illustrates the significant burden of CVD. Aims of this study to identify the Echocardiographic changes 
in patients with CKD and know the prevalence of each Echocardiographic change in CKD. 
Methods: This study comprised 50 patients with chronic kidney disease (CKD) who were admitted between 
April 2023 and September 2023 to the general medicine department of the ICARE Institute of Medical Sciences 
and the Dr. Bidhan Chandra Roy Hospital in Haldia, West Bengal. The patients were assessed using the follow-
ing methods: electrocardiography (ECG), blood urea, serum creatinine, general physical examination, systemic 
examination, and echocardiography. 
Results: In the present study, 86% of patients had cardiovascular abnormalities identified by echocardiography. 
36% of patients had left ventricular hypertrophy (LVH). 16% of cases are Ischemic heart disease (IHD), 22% 
are LVH and Ischemic heart disease, 4.0% are dilated cardiomyopathy, 6.0% are pericardial effusion, and 2.0% 
are septal hyperthrophy. 
Conclusion: The most frequent morphological anomaly found is LVH. We could screen CKD patients before 
they underwent renal transplantation to detect and correct Coronary Artery Disease (CAD), and echo is a tool to 
detect moderate and massive Pericardial Effusion. In our center, we were able to diagnose IHD patients by 
echocardiogram and refer them for coronary artery intervention promptly. and to recommend appropriate dialy-
sis and pericardiocenteties. 
Keywords: Echocardiography, Chronic Kidney Disease, Left Ventricular Hypertrophy, Ischemic Heart disease. 
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Introduction 

A range of distinct pathophysiologic processes 
linked to aberrant kidney function and a persistent 
decrease in glomerular filtration rate (GFR) are 
collectively referred to as chronic kidney disease 
(CKD)[1]. 

Chronic kidney disease (CKD) is defined as kidney 
damage caused by structural or functional abnor-
malities of the kidney that last longer than three 
months. This can occur with or without decreased 
GFR and can be indicated by pathological abnor-
malities or markers of kidney damage, such as ab-
normalities in the blood or urine composition or 
abnormalities in imaging tests. In patients with 
chronic kidney disease (CKD), cardiovascular dis-
ease (CVD) is a major cause of death and morbidi-
ty. Before they reach end stage CKD, the majority 
of CKD patients pass away from CVD. Therefore, 

the objective of patient management during the 
early phases of CKD should be to prevent cardio-
vascular complications[1,2]. 

There is a clear correlation between CKD and 
CVD, with a rise in CVD seen as GFR declines. It 
is true that the primary cause of morbidity and 
death among CKD patients is CVD[3]. 

 Patients with end-stage renal disease (ESRD) fre-
quently experience echocardiographic abnormali-
ties. Understanding the range of these abnormali-
ties in these patients can help prevent mortality, so 
periodic echocardiographic examination is strongly 
advised for the diagnosis and treatment of cardiac 
abnormalities[4]. 

Echocardiography-detected alterations in heart 
shape and function are frequently observed in he-
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modialysis patients with chronic kidney disease 
(CKD) and have been identified as important de-
terminants of prognosis. These people have cardio-
vascular deaths 10–20 times more frequently than 
the overall population[5]. With the help of 2D 
echocardiography, several cardiovascular altera-
tions in CKD have been studied in the present 
study in an effort to correlate the results with clini-
cal observations and other investigations. 

Materials and Methods 

This hospital based observational study was con-
ducted at the hemodialysis unit and medicine de-
partment of the ICARE Institute of Medical Sci-
ences and Dr. Bidhan Chandra Roy Hospital   in 
Haldia, West Bengal. All CKD patients hospital-
ized between April 2023 and September 2023 with 
Azotemia for ≥ 3 months, symptoms and signs of 
uremia and Presence of broad Casts in urinary sed-
iment. Patients who are documented ischemic heart 
disease, valvular heart disease, congenital heart 
disease, chronic alcoholism, acute kidney injury, 
Hepatitis B Surface antigen (HBsAg) Positive, 
Human Immuno-dificiency Virus (HIV) positive, 
Hepatitis C Viral (HCV) antibody positive and Re-
nal Biopsy is required for diagnosis were excluded 
in this study. 

The proforma contained the history, physical exam-
ination results, with a focus on cardiovascular find-
ings, and results of any investigations. 

Sr. Creatinine was estimated by using Mod. Jaffes 
Kinetic Method. 

Principle 

Picric acid in an alkaline medium reacts with creat-
inine to form an orange coloured complex with the 
alkaline picrate. Intensity of the colour formed dur-
ing the fixed time is directly proportional to the 
amount of creatinine present in the sample. 

Creatinine + Alkaline Phosphate → Orange Col-
ored Complex. 

Reference values 

Serum creatinine 

Males: 0.6-1.2 mg% 

Females: 0.5-1.1mg% 

Sample Material: Serum Creatinine is stable in 
serum for 1 day at 2-80C.  

Procedure 

Wavelength/filter: 520nm, Reaction: Fixed Time 
Kin, Incubation, Temp.: 30 degree Celsius/37 de-
gree Celsius, Delay Time: 30 sec, Read Time: 60 
sec, No. of readings: 2, Interval: 60 sec, Sample 
Vol.: 0.10 ml, Reagent Vol.:1 ml, Units: mg/dl. 

2D Echocardiography: 2D echocardiography was 
done. Left lateral position was used while doing 
echocardiographic evaluation of CKD patients. 

All the patients underwent detailed echocardio-
graphic examination by following views: 

1. Left parasternal long axis. 
2. Left parasternal short axis. 
3. Apical- 4 chambers, 5 chambers (for aortic 

valve flow), 2 chambers & 3 chambers. 
4. M mode 

GFR estimation 

Was done using Cockcroft Gault equation, 

GFR = (140-Age × body weight in kg) 

72 × PCr (mg/dl) 

(Multiply by 0.85 in females)  

Staging of CKD was done as per GFR[1] 

 
Table 1: Staging of CKD 

Stage of CKD GFR ml/min per 1.73 m2 
0 >90a 
1 90b 
2 60-89 
3 30-59 
4 15-29 
5 <15 
a.With risk factors for CKD 
b.With demonstrated Kidney damage 
 
Results 

The age of the patients in the present study ranged from 18 years to 80 years. The mean age was 47.58±15.3 
years with male: female ratio 1.08:1. 
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Table 2: Distribution of study subjects based on age and gender 
Age in years Gender Total 

Male Female 
≤20 1(3.8%) 1(4.2%) 2(4.0%) 
21-40 8(30.8%) 7(29.2%) 15(30.0%) 
41-60 12(46.2%) 10(41.7%) 22(44.0%) 
≥61 5(19.2%) 6(25.0%) 11(22.0%) 
Total 26(100%) 24(100%) 50(100%) 
 

 
Figure 1: Distribution of study subjects according to etiology 

AN – Analgesic Nephropathy, CGN – Chronic Glomerulonephritis Obs – Obstetrics 

Table 3: Distribution of patients based on dialysis 
Type of management 
Dialysis Number Percent (%) 
On Dialysis 46 92.00% 
Nont on Dialysis 4 8.00% 
Total 50 100.00% 
 
Echocardiographic manifestations: 43 (86%) of 
the 50 CKD patients whose echocardiograms were 
examined had echocardiographic symptoms. Of 
them, the majority—18 (36%)—showed LVH 
alone; 11 (22%) showed both LVH and IHD; and 7 

(14%) showed no echocardiographic manifestations 
at all. Additional echocardiographic symptoms 
include IHD alone (16%), Septal Hypertrophy 
(2%), Pericardial Effusion (6%), and Dilated Car-
diomyopathy (4%). 

Table 4: Distribution of study subjects based on Echo interference 
 Frequency Percent (%) 
Normal 7 14.0% 
LVH 18 36.0% 
IHD 8 16.0% 
LVH and IHD 11 22.0% 
Dilated cardiomyopathy 2 4.0% 
Pericardial Effusion 3 6.0% 
Septal hypertrophy 1 2.0% 
Total 50 100.0% 
The lowest ejection fraction observed in this study was 30 % and highest ejection fraction observed in this study 
was 55 %. Maximum number of patients i.e. 34(68%) had ejection fraction between 41% to 50%. 

Table 5: Distribution of study subjects based on Left Ventricular Ejection Fraction (LVEF) 
LVEF% Frequency Percent (%) 
30.0 2 4.0% 
31.0-40.0 7 14.0% 
41.0-50.0 34 68.0% 
51.0+ 7 14.0% 
Total 50 100.0% 
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Discussion 

Multisystem involvement results from chronic re-
nal disease. Early detection of heart abnormalities 
is possible with echocardiography. In order to help 
patients receiving hemodialysis understand the rea-
son of their chest pain and cardiomegaly and to 
direct their anticoagulant medication, echocardiog-
raphy is a safe, straightforward, and sensitive tech-
nique for detecting minor pericardial effusions. 
Patients with chronic renal failure may have a dif-
ferent result if significant cardiac problems are 
identified early and treated. 

Age of the patients in this study ranged from 18 
years to 80 years with mean age being 47.58±15.3 
years. 

Majority of patients (44%) belonged to age group 
of 41 years to 60 years. 

Age group of patients is comparable to studies of 
Shivendra et al[6] - 21 to 70 years. 

In the present study, 26(52%) patients ware males 
and 24(48%) patients were females. Male to female 
ratio being 1.08:1. 

The patients' genders were similar to those of Ow-
en et al. [7], Foley et al. [8], Ladda et al. [2], and 
other studies. Owen et al. found the male to female 
ratio to be 2:1. In every study, the male gender pre-
dominated, with the exception of D' Cruz et al. [9] 
study, which reported a male to female ratio of 2:3. 
Hypertension was the most common etiology of 
chronic renal disease (50%). Similar trends were 
also observed in other research. 46% of hyperten-
sion cases were reported by Lewis et al. [10], 60% 
by Jkaheimo et al. [11], 24% by Greaves et al. [12], 
and 30% by Levin et al. [13]. While, in contrast 
with our study, Gupta et al[14] and Owen et al[9] 
reported chronic glomerulonephritis as most com-
mon etiology in 50% & 65% cases respectively. 
The present study identified diabetes mellitus 
(10%), obstructive uropathy (2%), chronic glomer-
ulo nephritis (4%), hypertension and diabetes com-
bined (26%), and obstructive uropathy and diabetes 
combined (2%), as additional causes of chronic 
kidney disease. 

45 patients, or 90% of the total, were in stage 5 of 
CKD, while 5 patients, or 10%, were in stage 4. No 
cases in stages 1, 2, or 3 were found. 

Of the 50 patients analyzed, 4 (8%) were receiving 
conservative care without dialysis, and 46 (92%) 
were receiving the treatment.  

The current study's percentage of dialyzed and non-
dialyzed patients is similar to that of Greaves et al. 
[12], who found that 30% of patients had conserva-
tive treatment and 70% received dialysis. 

Three patients (6%) had pericardial effusion, which 
is in line with research by Barrionuevo JDA et al. 

[15] that identified 6.5% of patients to have peri-
cardial effusion. According to Laddha M et al. [2], 
14.3% of cases of pericardial effusion were record-
ed. A 17.14% incidence was observed by Shvendra 
et al. In contrast, Menon et al.[16] observed a 32% 
incidence of pericardial effusion in patients with 
chronic renal failure, whereas Achari et al.[17] re-
ported a 50% incidence. 

Compared to Parfrey et al. [18], who reported a 
20% incidence of ischemic heart disease in patients 
with chronic renal failure, and Greaves et al. [12], 
who reported a 25% incidence, ischemic heart dis-
ease was documented in 8 (or 16%) of the patients 
in the current study. 

Although the exact etiology of myocardial ischae-
mia in chronic renal failure is unknown, theories 
include anemia, atherosclerosis, and left ventricular 
hypertrophy. 

In 18 (36%) of the patients, left ventricular hyper-
trophy was found. It is in line with studies by Raut 
et al. [19], which indicated 30% incidence, and 
Menon et al. [40% incidence]. 

Of the fifty patients under investigation, only fif-
teen (30%) showed ECG evidence of left ventricu-
lar hypertrophy, while thirty-five (70%), showed no 
evidence of LVH. By echo, 18 people, or 36%, 
showed signs of LVH. For this reason, echo cardi-
ograms are better than ECGs at identifying LVH. 

Within the present study, no statistically significant 
association was found between left ventricular hy-
pertrophy and serum creatinine levels, hemoglobin 
levels, or the length of the chronic renal illness. 
There was a substantial correlation between the 
occurrence of hypertension and LVH18 (36%). 

Although the exact cause of left ventricular hyper-
trophy in chronic renal disease is unknown, modifi-
able factors are typically linked to it. such include 
uremia, anemia, and systemic hypertension. 

Conclusion 

The patients in this study ranged in age from 18 to 
80 years old, with a mean age of 47.58 ± 15.3 
years. The most common cause (50%) was hyper-
tension. Obstructive uropathy (2%), diabetes 
(10%), CGN (4%), HTN with DM (26%), AN 
(6%), and DM with OBS (2%), were the other eti-
ologies. Pericardial effusion was significantly cor-
related with both the length of CKD and the quality 
of dialysis. There was a strong correlation between 
left ventricular hypertrophy and the length of CKD. 
There were a maximum of 45 patients (90%) who 
were classified as having stage 5 CKD and 5 pa-
tients (10%) as having stage 4 CKD. No cases in 
Stages 1, 2, or 3 were discovered. Compared to 
58% of patients who showed LVH on an echocar-
diography, only 30% of patients had LVH on an 
electrocardiogram. 
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Echocardiography is a sensitive test used to exam-
ine the anatomy and dysfunction of the heart in 
chronic renal failure. 

With the use of an echocardiography, our center 
was able to quickly diagnose IHD patients and rec-
ommend them for coronary artery intervention. 
Echo performs screenings on all patients receiving 
renal transplants in order to identify and treat CAD. 
Echo is a method used to identify major and mod-
erate PE and to recommend appropriate dialysis 
and pericardiocentesis. As a result, in our center, 
we advise periodic Echo once every three to six 
months as needed. 
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