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CARDIOVASTULAR DISEASEY

Abstract: Background: Hypertension is a major cause of morbidity and mortality and
affects an estimated 1.4 billion people worldwide. Long term consequences of
hypertension can include ischemic heart disease, stroke, and end stage renal disease
.Various ECG findings in hypertension include left ventricular hypertrophy changes,
increased P wave amplitude, and changes in the ST-T segment. Left ventricular
hypertrophy can be seen as QRS voltage which is increased in v5 vé leads — left ventricle
leads. Also it is calculated by using sokolow lyon criteria which is adding the amplitude of
S wave in v1 or v2 and R wave in V5 or v6 (>35 mm-LVH) and Cornell criteria which shows
S wave in avl and R wave in v3. A sum exceeding a certain threshold (e.g., 20 mm in
women, 28 mm in men) suggests LVH.P wave amplitude is also seen for hypertensive
patients in lead 2 and avl which indicate right atrial enlargement which also indicate
pulmonary hypertension. ST depression and T wave inversion, Prolonged QRS duration
Prolonged QT interval also can occur. Hence ECG is a pivotal investigation as >5 years of
hypertension causes the left ventricular hypertrophy changes in ECG which is used to give
an idea for cardiovascular event risk, STUDY METHODOLOY AND AIM: This is a
retrospective study done in our institution from March2025-Feb 2026 of random selection
of 100 patients after obtaining ethical clearance and informed consent from all patients
who had hypertension and was on medications. In our study we used the most common
method of seeing LVH in ECG by Sokolow lyon criteria The aim of the study is to correlate
structural abnormalities of heart (LVH) RESULTS - LVH criteria was found predominantly
in men than women which was in line with national and international studies. With duration
of hypertension through noninvasive test (ECG) associated with risk factors. Males were
most affected with greater than 5 years of hypertension (-49) who were positive for criteria
and females (35) had greater than 5 years duration of hypertension with positive criteria.
It was also found that 10 males {17%} and 6 females {15%} had positive LVH criteria in ECG
even with less than 5 years duration of hypertension which was significantly important
About 24 males >60 years and 16 females>60 years were having associated risk factors. It
was also found 22 males and 22 females<60 years also had associated risk factors.
CONCLUSION - Our study has made ECG (noninvasive) test, a mandatory test for patients
with hypertension as a tool for structural assessment of the heart so that early diagnosis
and management of hypertension and prevention of mortality due to CAD can be made.

Keywords: Left ventricular hypertrophy, sokolow lyon criteria, cardiovascular disease
risk, structural assessment, noninvasive test .

INTRODUCTION

Hypertension is a major cause of morbidity and mortality
and affects an estimated 1.4 billion people worldwide.
Long term consequences of hypertension can include
ischemic heart disease, stroke, and end stage renal
disease. Cardiac structural changes from prolonged
hypertension can lead to arrhythmia and sudden cardiac
death. Managing BP early, even at pre hypertensive
levels, may decrease the incidence of cardiovascular
events later in life. Recognizing and intervening in acute
BP emergencies can also decrease mortality. In
hypertensive patients an electrocardiogram (ECG) can
reveal several findings indicative of the heart's response
to high blood pressure. Various ECG findings in
hypertension include left ventricular hypertrophy
changes, increased P wave amplitude, and changes in the
ST-T segment. Left ventricular hypertrophy can be seen
as QRS voltage which is increased in v5 v6 leads —left

ventricle leads. Also it is calculated by sokolow lyon
criteria which is adding the amplitude of S wave in v1 or
v2 and R wave in V5 or v6 (>35 mm-LVH) and Cornell
criteria which shows S wave in avl and R wave in v3. A
sum exceeding a certain threshold (e.g., 20 mm in
women, 28 mm in men) suggests LVH. P wave
amplitude is also seen for hypertensive patients in lead 2
and avl which indicate right atrial enlargement which
also indicate pulmonary hypertension.

ST depression and T wave inversion: These changes can
occur due to myocardial ischemia or injury, which can be
a consequence of hypertension-related heart strain or
underlying coronary artery disease.

QRS Duration (Prolonged): In some cases, hypertension
can lead to a slight prolongation of the QRS duration,
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reflecting a slower conduction of electrical impulses
through the thickened ventricle.

QT Interval (Prolonged): The QT interval, which
represents ventricular depolarization and repolarization,
may also be prolonged in hypertension, potentially
increasing the risk of ventricular arrhythmias.

Hence ECG is a pivotal investigation as >5 years of
hypertension causes the left ventricular hypertrophy
changes in ECG which is used to give an idea for
cardiovascular event risk, hypertensive damage to the
heart, early initiation of medications and effectiveness of
antihypertensive medications.

STUDY METHODOLOY AND AIM

This is a retrospective study done in our institution from
March 2025-Feb 2026 using random selection of 100
patients after obtaining ethical clearance and informed
consent from all patients who had hypertension and was
on medications. In this study, the most common method

RESULTS

of seeing LVH in ECG by Sokolow lyon criteria was
used. The aim of the study is to correlate structural
abnormalities of heart (LVH) with duration of
hypertension through noninvasive test (ECG) associated
with risk factors.

Risk factors

Factors taken into consideration for the study included
age, sex, duration of hypertension, family history,
diabetes mellitus, dyslipidemia, CAD were included.

Inclusion criteria

In this study, male and female patients with primary
hypertension on treatment from age group of 30 -80
years were included.

Exclusion criteria

Patients already having other secondary of hypertension
like thyroid diseases, OSA, renal artery stenosis,
pregnancy, various drug use like steroids, OCP, immune
suppressants were excluded.

In this study, it was observed that out of 100 patients studied 59 were males and 41 were females who were having positive
ECG findings for LVH. Also it was found that females >60 years (25/41) {60%} and males within 60 years (34/59) {58%}
was found with hypertensive criteria of LVH and ECG findings were found which was in line with national data. LVH
criteria were found predominantly in men than women which is in line with national and international studies. Regarding
the duration of hypertension and presence of LVH criteria in ECG, males were most affected with greater than 5 years of
hypertension (-49) who were positive for sokolow lyon criteria and females (35) had greater than 5 years duration of
hypertension with positive sokolow lyon criteria. It was also found that 10 males {17%} and 6 females {15%} had positive
LVH criteria in ECG even with less than 5 years duration of hypertension which was significantly important. The risk
factors like family history of hypertension, DM, dyslipidemia, CAD were contributing to hypertension findings in ECG.
About 24 males>60 years and 16 females>60 years were having associated risk factors. It was also found in 22 males and
22 females who were <60 years had associated risk factors.

Table 1-ECG changes with sex
ECG changes with sex Male Female
ECG changes present in
hypertension > 4l

ECG changes present in hvpertension

Miale Famals=

B EC G chanpes present m hypertension
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Table 2-ECG changes with age

ECG changes present >60 years <60 years
Male 25 34
Female 16 25
>60 years <60 years
W Mzle WFamze Mzl BFemzie
ECG changes present
Ta
£
50
40
30
20
10
o
w50 pears <80 yesrs
Brizle BFemale

Table 3-ECG changes with duration of hypertension

Duration >5 years of

Duration <5 years of

ECG changes present hypertension hypertension
Male 49 10
Female 35 6

Duration >5 years of Duration <5 years of

hypertension hypertension
Biizie HMFemzle W Male W Female

J Rare Cardiovasc Dis. 70



Rl )
CTRSs
AR ORI B e e

How to Cite this: Sitaraman S. Study of ECG findings in hypertensive patients who presented to DAE Hospital. J Rare Cardiovasc Dis. 2026;6(2):68—

ECG changes present

B
[
5
q
3
2
o
Duratian =35 years of Duration <3 years of
hypertension hyperternsion

MWzl W Female

Patients having <5 years duration of hypertension (17%) of males and (15%) of females had ECG changes of LVVH which
is alarming and this is associated with risk factors rather than disease process by itself.

Table 4-ECG changes with risk factor association

ECG changes present Risk factors present Risk factors absent
Male 46 13
Females 38 3
Risk factors present Risk factors absent

W Mzle W Famzle

Bitse MFemzle

ECG changes present

. -

Rizk factors present Rizk factors absent

W rAal= [l Femal=

The risk factors like family history of hypertension, dyslipidemia, CAD were present in about 46 (80%) males
and 38(93%) females but ECG changes were present without risk factors in 27% male patients and 7% females
which was attributed to disease process itself.

Table 5-ECG changes with risk factors and age

Risk factors present <60 years >60 years
Male 22 24
Female 22 16
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Comparison with national study data

The present study in comparison with national data, males and females with hypertension had ECG findings out of
which males had more left ventricular hypertrophy than females and males less than 60 years of age, (younger males)
were having positive LVH criteria in ECG which matches with national data. In our study, it was also found that
ECG findings appeared in 49 males and 35 females with >5 years duration of hypertension which contributed to the
risk factors like family history, DM, dyslipidemia and CAD. It was also found that 10/59 (17%)males and 6/41(15%)
females were having positive LVH criteria within 5 years duration of hypertension which was alarming when
compared to national studies. The risk factors like family history of hypertension, dyslipidemia, CAD contributed
which is in line with national data. The presence of risk factors was mostly associated with 24 males and 16 females
>60 years and 22 males and 22 females <60 years of age matching with national data which is also alarming, as the
risk factors were equally distributed in less than 60 years in both sexes which contributed to the ECG changes in
hypertension.

Comparison with international study data

In our study, it was found both males and females with hypertension had ECG findings out of which males had more
left ventricular hypertrophy than females and males less than 60 years of age, (younger males) were having positive
LVH criteria in ECG which matches with international data. It was also found that ECG findings appeared in 49
percent males and 35 percent females with >5 years duration of hypertension which contributed to the risk factors
like family history, DM, dyslipidemia and CAD, thereby patients with 5-15 years median duration of hypertension
was positive for ECG findings as in international studies.

Limitations
Many people having other causes of secondary hypertension like pregnancy, OSA, pheochromocytoma, RAS,
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various endocrine disorders, medicine induced (steroids), used for autoimmune conditions, old debilitated and
pregnant patients, fragile patients, arthritis patients, valvular heart disease patients, COPD patients were not taken
into consideration. More follow up study is required as small number of population was considered in this analysis.
The sensitivity of ECHO study is significant for hypertension but still ECG can be used as screening tool for
prediction of mortality from CAD.

CONCLUSION

Our study has made ECG (noninvasive) test, a mandatory test for patients with hypertension as a tool for structural
assessment of the heart so that early diagnosis and management of hypertension and prevention of mortality due to CAD
can be made

Implications on society- Our study of ECG findings in hypertension in concordance with national and international study
data has proved that ECG is a reliable and sensitive tool which is noninvasive to detect hypertension and its complications
like CAD at the earliest for better management.
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