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INTRODUCTION
Left ventricular hypertrophy (LVH) consists of an adaptive 
mechanism of the cardiac muscle due to an increased activity demand 
or functional overload. In general, the situations that trigger this 
response are increased pressure or volume load, increased metabolic 
requirement or high-output conditions, and genetic inheritance. 
Hypertrophies can be characterized as concentric and eccentric, 
whereas in concentric, there is an increase in wall thickness with a 
reduction in cavity diameter, and in eccentric, there is an increase in 

[1]thickness and cavity diameter.  The increased voltage is implicitly 
considered as a function of the LV, which is in agreement with the 
echocardiographic ndings. ECG-based LVH patterns are also seen 
because the slowing of the conduction velocity changes the sequence 
of ventricular activation even in situations where the anatomy of the 
left ventricle is not changed. It has been shown that slowed conduction 
due to brosis could also lead to an increase in QRS voltage, not 
necessarily associated with increased LV mass. In fact, when LVH is 
evaluated simultaneously by ECG and echo, discrepancies between 
ECG-based LVH and echo-based LVH are observed in a certain 

[2]proportion of patients.

Researchers have proposed numerous ECG criteria to evaluate LVH, 
with a high specicity of 85%–90% but low sensitivity of less than 
50%, and different criteria often have different sensitivity, specicity, 
and accuracy. Among the various criteria, Sokolow–Lyon and Cornell 

[3] criteria were more commonly used in clinical practice.

There are various  echo-based  methods  to  calculate  LV mass  from  
M-mode,  2D,  and  3D  echo.  As per  ASE recommendations  all  
measurements  should  be  performed at  end  diastole  (frame  before  
mitral  valve  closure  or  the frame   in   the   cardiac cycle   in   which   
the   ventricular dimension  is  largest).13All  methods  convert  the  
volume to mass by multiplying the volume of myocardium by the 

[4]myocardial density (1.05 g/mL).

Aims&objectives
To study the evidence of LVH by electrocardiography and 
echocardiography in patients clinically suspected to have LVH.

MATERIALS AND METHODS
This study included 25 adult patients of either sex admitted in general 
medicine ward and MICU of a tertiary care center.Patients were 
selected on the basis of clinical suspicion of LVH. Detailed clinical 
history and clinical examination were carried out for all the patients. 

Then the patients were subjected to 12 lead standard ECG and  
transthoracic 2D ECHO.

ECG diagnosis of LVH were made using Sokolow Lyon criterion, 
[5]Cornell criteria and Romhilt and Estes criteria.

Sokolow Lyon Criteria
S in VI and R in V5 and V6 (whichever is larger) > 35 mm R in aVL > 
11 mm 

Cornell criteria:
S in V3 and R in aVL > 28 mm (men)
S in V3 and R in aVL > 20 mm (women)
Romhilt–Estes score: diagnostic > 5, probable > 4 Voltage criteria: 3 R 
or S in limb leads: 20 mm S in V1 or V2 > 30 mm R in V5/V6 > 30 mm 
ST/T wave abnormality: ST/T wave vector opposite to QRS without 
DIGITALIS:3

ST/T wave vector opposite to QRS with digitalis: 1 Negative terminal 
P wave in V1 of 1 mm in depth and 0.04 seconds in duration indicate 
left atrial enlargement: 3 Left axis deviation of QRS of –30 or more: 2 
QRS duration > 0.09 seconds: 1 Delayed intrinsicoid deection in 
V5/V6 > 0.05 seconds: 1

Echocardiography was done with the help of GE echocardiogram 
machine using M-mode. End-diastolic interventricular septum (IVSd), 
posterior wall thickness (PWTd), and left ventricular internal diameter 
(LVIDd) were obtained by two-dimensional echocardiography-guided 
M-mode tracings. Left ventricular mass (LVM) was estimated by cube 

3 3formula 0.8 × 1.04 × [(IVSd + LVIDd + PWTd)  - LVIDd ] + 0.6 g,.All 
measurements were made at the end of diastole in centimeters and 
LVH were dened according to cutoff points. according to American 
Society of Echocardiography.

RESULTS
In our study majority of patients (48%) belonged to the age group of 
41-50 years. Male predominance (60%) was noted in our study. 
According to  the etiology wise for LVH,hypertension was the most 
common cause(60%) followed by coronary heart disease 
(24%),followed by valvular heart disease(16%).

Out of the 25 patients,76% of patients satised ECG criteria for LVH. 
Out of the patients fullling ecg criteria for LVH, Cornell criteria was 
the most observed criteria (68.42%) followed by Romhill (21.05%), 
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ABSTRACT
Background: Left ventricular hypertrophy (LVH) consists of an adaptive mechanism of the cardiac muscle due to an increased activity demand or 
functional overload. In fact, when LVH is evaluated simultaneously by ECG and echo, discrepancies between ECG-based LVH and echo-based 
LVH are observed in a certain proportion of patients.  To study the evidence of LVH by electrocardiography and Aims&objectives:
echocardiography in patients clinically suspected to have LVH.  We conducted a prospective observational study among Materials And Methods:
25 patients admitted in general medicine ward and medical intensive care unit. Patients were selected on the basis of clinical suspicion of 
LVH.ECG and Echocardiography were done on these patients and LVH was detected after applying ECG criterias for LVH and Echocardiographic 
cut off for LVH.  Out of the 25 patients included in this study there was male predominance with majority of them belonging to the age Results:
group of 41-50 years. Hypertension was the most common etiology for LVH in this study. Among the ECG criteria for LVH, Cornell criteria was 
found to be most sensitive criteria. Echocardiography was superior to ECG in diagnosing LVH in this study.  Left ventricular Conclusion:
hypertrophy is a marker of volume/pressure overload which in turn is a marker of cardiovascular morbidity as well as mortality.ECG and 
Echocardiography are the most commonly used methods for detection for LVH. Among the ECG criteria for LVH, Cornell criteria was found to be 
most sensitive criteria in this study. Echocardiography was superior to ECG in diagnosing LVH in this study.
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followed by Sokolow Lyon criteria (10.52%).

Echocardiography demonstrated evidence of LVH in all the patients. 
Among the 25 patients 76% had mild LVH and 24 % had moderate 
LVH according to echocardiographic cutoff.

Table 1: LVH detected by ECG and Echocardiography

DISCUSSION
Left ventricular hypertrophy (LVH) is a condition in which there is an 
increase in LV mass (LVM) secondary to an increase in wall thickness, 
an increase in LV cavity enlargement, or both. The left ventricle may 
undergo geometric changes in response to pathophysiological 
stressors such as long-term pressure or volume overload that increase 
the size of myocardial bers . LVH is recognized as an independent risk 
factor for premature cardiovascular morbidity and mortality, including 

[6]chronic heart failure, cardiac arrhythmias, and sudden cardiac death.

Electrocardiographic evidence of left ventricular hypertrophy (LVH) 
is a major marker of cardiovascular morbidity and mortality.Several 
criteria for the electrocardiographic diagnosis of LVH have been 
proposed. Though the specicities of these criteria are typically high, 
the sensitivities are lower. The advent of echocardiography has 
provided a non-invasive means of estimating left ventricular mass 
.Accurate diagnosis of LVH is important for clinical decision 

[7]making.  The cheap and readily available ECG has traditionally been 
the mainstay screening tool, however there are increasing concerns 

[8]that the ECG is problematic in detecting true LVH.  

In this study majority of the patients belonged to the age group of 41-50 
years with male predominance. Hypertension was the most common 
cause of LVH among the patients. .Among the ECG criteria Cornell 
criteria was the most sensitive criteria which is comparable to the study 

  [9] conducted by Julio G Peguero, Saberio Lo Presti

Echocardiography was superior to ECG in diagnosing LVH in this 
study. This was comparable with the study conducted by Bo Eun Park 

[10].MD, Jang Hoon Lee MD 

CONCLUSION
Left ventricular hypertrophy is a marker of volume/pressure overload 
which in turn is a marker of cardiovascular morbidity as well as 
mortality.ECG and Echocardiography are the most commonly used 
methods for detection for LVH.

Among the ECG criteria for LVH, Cornell criteria was found to be 
most sensitive criteria in this study. Echocardiography was superior to 
ECG in diagnosing LVH in this study.
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ECG ECHOCARDIGRAPHY
LVH PRESENT 19(76%) 25(100%)
LVH ABSENT 6(24%) 0


