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Background: LVH is a common feature of hypertension and an omsnharbinger of cardiovascular sequelae. Mostepti with
hypertension, the heart becomes secondarily indolveesponse to the progressively increasing Ltgrlfad. Compared with values in the
normotensive group, LV mass index, LV wall thicksieand prevalence of LVH were markedly increasddnty in untreated hypertensive
patients but also in treated hypertensive with éuate BP control which are poor markers of caaboular events. So this study was to
identify the left ventricular hypertrophy using $tdw- lyon and Romhilt estes and total QRS critamidypertensive patients, compare and
correlate the efficacy of ECG to determine LVH omparison to ECHO keeping ECHO as end p&abjects and Methods: This was a
cross-sectional observational study comparing E@G BCHO in 100 patients diagnosed as hypertenditemding the outpatient in
Department of Medicine or were admitted in the Med wards, Coronary Care units of Universal Caled§ Medical College Teaching
hospital, Bhairahawa for a period of 1 year fromrtha2014 to March 2015 were taken for stuRlgsults: Our study shows Sokolow-Lyon
criteria has sensitivity of 65% and specificity &% while Romhilt-Estes scoring system has a seitgidf 70 % and a specificity of 73%
and Total QRS criteria has sensitivity of 70% apdcHicity of 76%.Among the different criteria usedtal QRS criteria showed better
sensitivity and specificity compared to others fire fpresent studfonclusion: ECHO facilities are not available in all rural regs,
improved ECG criteria such as total QRS voltage lmamecommended as a routine investigation for Ibédause of its cost-effectiveness
and easy availability despite certain limitations.
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Introduction . . . .
Today, two-dimensional echocardiogram still demands

considerably more time, cost, technical skill of thperator
and complexity of processing than routine 12 le&GE It
may be expected that correlation with imaging témpies

will improve the performance of the electrocardagrin

the assessment of cardiac anatomy by defining more
accurately the limit of its capability.

More than 30 ECG indexes for the diagnosis of L\dvén
been described. Many of the proposed indexes have
remained anecdotal, but others are commonly Used.
Considering the magnitude of LVH the study is desijto
correlate between three different ECG criteria eft |
hypertrophy using echocardiography as diagnosticdstrd.
Hence this study is undertaken to compare the dtgn
efficiency of these methods in diagnosing left vieotar
hypertrophy because the best means of decreasimg th
increased mortality and morbidity is to prevent the
development of left ventricular hypertrophy whigquires
early and continuous antihypertensive therapy enafiore

the hypertrophy becomes clinically manifest.

Left ventricular hypertrophy is a common condititdmt
profoundly affects morbidity and mortality from
cardiovascular diseases including myocardial irtiang
congestive heart failure, and stroke. The prevaeid.VH

is on the rise, more alarming in the developingamst The
Framingham heart study suggested that 1 in 10 pensdl
have left ventricular hypertrophy in age 65 to BBe study
also stated that electrocardiogram diagnosed LVHs wa
associated with a 3-5 fold increase of cardiovasceents
with the greater risk ratios for cardiac failurelatroke.

The studies clarify strong relation between lefbtvieular
hypertrophy and adverse outcome and hence emphasize
the clinical importance for its detection. The EQGthe
assessment of cardiac dimensions has lost its pesroe in
favor of imaging techniques that provide a
multidimensional display of the heart but secondafyT
changes due to LVH which are uniquely determinexinfr
the ECG are known to increase the risk of cardiovias
morbidity and mortality.
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Aims and objectives

General
To compare and correlate the efficacy of ECG to determine
LVH in comparison to ECHO.

Specific
1. To identify the left ventricular hypertrophy using

Sokolow- lyon and Romhilt estes and total QRS
criteria in hypertensive patients.

2. Correlate the efficacy of ECG in detection of LVH
keeping ECHO as end point.

Subjects and Methods

Type of study: This was a cross-sectional observational
study comparing ECG and ECHO.

Place of study: Patients attending the outpatient
Department of Medicine and those who were admitted in
the Medicine wards, Coronary Care units of Universal
College of Medical College Teaching hospital, Bhairahawa
were taken as the study subjects.

Duration of study: Study was done for a period of 1 year
from March 2014 to March 2015.

Sample Size: A total of 100 patients presenting with
hypertension were taken into the study.

Sample technique: Simple Random Sampling.

Method of Collection of Data: The data collected from the
patients by the detailed clinical history, clinical examination
and by relevant investigations

Ethical clearance: The study was done after getting
clearance from ethical committee and informed written
consent was taken from every patient.

Study method: Cross — Sectional Study.

Inclusion Criteria

All cases of Systemic hypertension as defined by JNC-7
classification meeting various criteria of LVH in ECG,
irrespective of duration of hypertension and the type of
treatment received were included in the study.

Exclusion Criteria

Ischemic heart disease/Myocardial infarction.
Ischemic cardiomyopathy.

Congenital heart disease.

Significant valvular heart disease.

Data collection

The data were fed in the Microsoft Excel 2007 and analyzed
by Statistical package for social service (SPSS)-IBM 20.
Descriptive data were expressed in mean + SD along with
the frequency and percentage distribution tables. Means of
continuous variables were compared by using the analysis
of variance (ANOVA) and pearson’s chi square. The p-
value of <0.05 was considered to be statistically significant.

For demographic profile and other variables frequency and
percentage distribution were calculated.

Results & Discussion

ypertensive

Relation between Sokolow- Lyon criteria and ECHO:

Table 1: LVH by ECG Sokolow-Lyon criteria

ECHO Total p
+ - value
ECG ¥ 38 (a) 14 (b) 52 (a+b) 0.001

- 22 (¢) 26 (d) 48 (c+d)
Total 60 (a+c) 40 (b+d) 100 (a+b+c+d)

Using Chi-Square Tests, this comparison between ECHO
and ECG of Sokolow-Lyon index is significant. (p value
0.001)

ECG of Sokolow-Lyon index could diagnose LVH in total
of 52 patients. Out of which 38 patients had LVH by 2D
ECHO.

From above table,

Sensitivity is 63%, Specificity is 65%, PPV is 73%, NPV is
54%, Accuracy is 64% and

Kappa measure of agreement is 0.28.

Relation between Romhilt and Estes Point system and
ECHO:

Table 2: LVH by ECG using Romhilt and Estes point system

ECHO Total p value
+ -
ECG + 48 (a) 10 (b) 58 (atb) <0.001
- 19 (¢) 23 (d) 42 (c+d)
Total 67 (atc) | 33(b+d) | 100
(atb+ct+d)

Using Chi-Square Tests, this comparison between ECHO
and ECG of Rombhilt and Estes point system is significant.(
p value <0.001)

ECG of Romhilt and Estes criteria could diagnose LVH in
total of 58 patients. Out of which 48 patients had LVH by
2D ECHO.

From above table,

Sensitivity is 71%, Specificity is 69%, PPV is 82%, NPV is
54%, Accuracy is 71% and

Kappa measure of agreement is 0.19.

Relation between Total QRS voltage criteria and
ECHO:

Table 3: LVH by ECG using Total QRS Voltage Criteria

ECHO Total p value
+ -
ECG ¥ 42 (a) 10 (b) 52 (a+b) <0.001
- 16 (c) 32(d) 48 (ct+d)
Total 58 (atc) 42 (bt+d) 100
(atb+ct+d)

Using Chi-Square Tests, this comparison between ECHO
and ECG of Total QRS voltage criteria is significant. (p
value <0.001)

ECG of Total QRS voltage criteria could diagnose LVH in
total of 52 patients out of which 42 patients had LVH by 2D
ECHO.

From above table,
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Sensitivity is 72%, Specificity is 76%, PPV is 80%, NPV is
67%, Accuracy is 74% and Kappa measure of agreement is
0.24.

Table 4: Sensitivity, specificity, accuracy, positive predictive
Value, negative predictive value and kappa measure of
agreement of different electrocardiographic criteria for LVH

S Criter | Sensiti | Specifi | Accur | PP | NP | Kappa
L. | ia vity city acy \% \% measur
no eof
agreem
ent
1. | S.L. 63 65 64 73 | 54
Criteri 0.28
a
2. R.E.P 71 69 71 82 54
oint 0.19
3. Total 72 76 74 80 67
QRS 0.24

Comparison of the efficacy of ECG in relation to ECHO in
the detection of LVH so that its (ECG) validity for the
diagnosis of LVH could be assessed is the main intention
behind this study.

For this 100 hypertensive patients were chosen, and apart
from routine investigations all patients underwent ECG
recording and ECHO after they fulfilled the inclusion and
exclusion criteria as per the study design.

Review of literature regarding the hypertension and LVH
and various methods of ECG diagnosis of LVH was done.
Present study is compared with various other established
studies.

Conclusion

Our study shows Sokolow-Lyon criteria has sensitivity of
63% and specificity of 65% while

Romhilt-Estes scoring system has a sensitivity of 71 % and
a specificity of 69% and Total QRS criteria has sensitivity
of 72% and specificity of 76%.Among the different criteria
used, total QRS criteria showed better sensitivity and
specificity compared to others in the present study.

LVH is known to predict cardiovascular mortality in
patients with hypertension. It has been found that with
correct choice of antihypertensive LVH can be regressed.
Hence it is important that all hypertensive patients should
have routine CVS examination including ECG, ECHO.

One need to consider all the criteria for diagnosis of LVH
and should be confirmed by standard test i.e. ECHO.
Whenever possible quantification of LVH needs to be done
since LVH is a reversible condition and LVH carries a
increased risk of complication of CVS. Timely evaluation
of LVH is recommended to prevent the possible
complications.
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