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Abstract

Purpose: The diagnosis of LVH on ECG typically uses echocardiography as gold standard. MRI has been shown to be a bet-
ter method of LVH determination than echocardiography. ECG/MRI comparisons for LVH typically use complex algo-
rithms or machine learning. The purpose of the study was to develop a simpler method for diagnosing LVH on the 12-lead
ECG with cMRI as reference.

Results: The 12-lead ECGs from 485 patients in whom cardiac MRI was performed and LV mass (LVH) determined were
analyzed. The 4 traditional LVH criteria of Sokolow-Lyons, Rombhilt-Estes, Cornell, and Peguero-LoPresti had sensitivities
ranging from 13.5 to 33.3%, respectively, with high specificity (295%). Other criteria investigated had extremely low diag-
nostic accuracy. If any of these 4 traditional criteria were present, the sensitivity for an LVH diagnosis increased to 52% with
a specificity of 90 % and an AUC of 0.71. Either left atrial enlargement or lateral T change alone or any of the 4 traditional
criteria increased sensitivity for LVH to 60% at the cost of a lower specificity 79%. Adjustment for gender was noted only

with Cornell criteria in females.

Conclusions: This study supports a simple method to diagnose LVH on ECG based on MRI by utilizing a combined ap-
proach with increased diagnostic accuracy present when any of the 4 traditional criteria are present. This is in comparison

to any single traditional criteria. This method appears at least comparable to the more complex algorithms for LVH diagno-
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sis that have been previously reported and should be considered in further LVH/MRI comparisons.

Keywords: Left Ventricular Hypertrophy; ECG; MRI; Echocardiography; Diagnosis

Introduction

For over 100 years, researchers have published on
the diagnosis of left ventricular hypertrophy (LVH), or in-
creased LV mass, utilizing the ECG as a screening tool. Ini-
tial correlations compared ECG criteria of QRS amplitude
in various leads to a reference standard of either a clinical di-
agnosis or increased ventricular mass at autopsy data with
later studies utilizing 2-dimensional echocardiography crite-
ria. ECG criteria in several studies employed QRS voltage
(amplitude) alone to diagnose LVH while other studies add-
ed other variables [1,2]. Romhilt and Estes developed a
point score system incorporating additional clues on the
ECG (QRS duration or changes in QRS vectors, repolariza-
tion or P wave abnormalities) to enhance voltage criteria in
diagnosis2. Several other criteria exist in the literature for
an ECG diagnosis of LVH and some considered different
criteria for males and females. Most notably, Cornell crite-
ria and Peguero-LoPresti developed sex-specific criteria for
LVH based on differences in QRS amplitude in various
ECG leads with the reference being 2-dimensional echocar-
diography. QRS voltage/criteria may also vary according to
either race, body habitus, type of intraventricular conduc-
tion delay or patient’s age [3-8]. Most of the above LVH cri-

teria pertain only to individuals at least 35 years of age.

While 2-dimensional echocardiography had been
considered the “gold standard” for LV mass determination,
it has recently been demonstrated that cardiac magnetic res-
onance imaging (MRI) is more accurate than 2- dimension-
al echocardiography for this determination [9,10]. MRI
/ECG correlations of LVH, for the most part, have utilized
complex algorithms or machine learning [10-13]. The pur-
pose of this investigation was to assess whether one could
develop a simpler method to diagnose LVH based on tradi-

tional ECG criteria.

Methods

A retrospective analysis of the 12-lead ECGs from
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all patients in whom cardiac MRI was performed at Com-
munity Regional Medical Center and LV mass was deter-
mined. The closest ECG to the cardiac MRI (cMRI) was ana-
lyzed. All ECGs other than LBBB and paced rhythm were in-
cluded. ECGs were acquired on Phillips TC-70 EKG carts at
10 mm/mV calibration and a speed of 25mm/s. All ECGS
were read by the same investigator (JA) blinded to the MRI
data. A diagnosis of LVH was made based on the following
analytic ECG criteria. MRI utilized standard definitions for

LV mass in men and women.
Standard criteria definitions:
Sokolow-Lyon criteria [14]
Sin V1 +Rin V5o0r V6 > 35 mm.
Rombhilt-Estes (RE) criteria [2]
Score of 4: Indicates probable LVH.
Score of 5 or greater: Indicates definite LVH.

The RE score is based on nine criteria from a 12-
lead ECG, including:

R or S wave: 3 points for any R or S wave > 2.0 mv
(20 mm) in limb lead; and > 3.0 mv (30 mm) in precordial
leads.

ST-T wave changes: 3 points for secondary ST-T
wave changes that are typical of LVH.

Left atrial abnormality: 3 points for P terminal

force in V1 that is = 1 mm in depth and lasts for >40 msec.

Left axis deviation: 2 points for left axis deviation

that is >-30 degrees in the frontal plane.

Intrinsicoid deflection: 1 point for intrinsicoid de-

flection that is > 0.05 sec.

Of note, for this analysis, intrinsicoid duration was

not utilized as this was not easily measured on the 12-lead
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ECG.
Cornell criteria and Modified Cornell’s criteria [3,4]

RinaVL + Sin V3 >20 mm in females, >28 mm in

men.
Modified Cornell >12 mm in aVL.
Peguero-Lo Presti criteria [5]

Deepest S in any lead + S in V4 >22 mm in fe-

males, > 27 mm in men.

If none of the above were present, other criteria
(designated A1l to A4) were considered for an LVH

diagnosis:
Al: Other voltage criteria alone [15]

Max R + S in precordial Leads >45 mm

Step 1: Meets any standard criteria
Sokolow-Lyon criteria
Romhilt-Estes criteria
Cormnell eriteria
Modified Cornell criteria
chucana Prosh crijeria

[

Step 2: Meets any voltage criteria® | ves

-Rin V5 >26 mm

-Rin V6 >20 mm

-Lead 1+ Sin Lead II 226 mm
-RinLead 1 214 mm
-RinaVR 2 15mm
-RinaVF =21 mm

A2: Any voltage criteria in Al with either left

atrial abnormality or lateral T change.

A3: Left atrial abnormality alone without any volt-

age criteria.

A4: Lateral T changes alone suggestive of LVH

(LV strain pattern) but without any voltage criteria.

Meet any A1 voltage criteria &
Presence of either

left atrial abnormality or

lateral T changes suggestive of
LVH (LVH strain pattern}

Max R + 5 in precordial leads > 45 mm
R in%5 > 26 mm

* Meets A1 criteria

Meets A2 criteria

L

Rin V& > 20 mm

Lead 1 + 5 in lead Il = 26 mm
RinLead 1 2 14 mm
RinaVvR z 15 mm
RinaVF 2 21 mm

Mo

as

Prasance of left atrial abnormality

T

Meets A3 criteria ‘

——— Presence of lateral T changes suggestive of LVH (LVH strain pattern)

T

Meets A4 criteria ‘

Figure 1: Stepwise algorithm for ECG-based LVH detection incorporating standard and additional (A1-A4) criteria

* A1-A4 represent additional criteria applied only when standard criteria are not met.

MRI Criteria

Cardiac magnetic resonance (cMRI) examinations
were performed using 1.5 Tesla General Electric MRI scann-

er. Imaging was performed with patients in the supine posi-
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tion, using a five-element cardiac phased-array coil and a
vector cardiographic method for ECG gating. All acquisi-
tions were obtained during breath holding in expiration.

Retrospectively ECG gated long and short axis cine images
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were acquired using a steady-state free precession (SSFP) se-
quence based on standard protocol [16]. SSFP short-axis
cine images, from the mitral valve plane through the apex
were then prescribed from the previously acquired horizon-
tal long-axis image for evaluation of ventricular volumes,
structure, and function. Short-axis images were typically 8
mm thick with no inter-slice gap and a temporal resolution
< 45 ms. The presence of myocardial scar was evaluated in
participants. Scouting images were obtained in 2-chamber
(vertical long axis) and 4-chamber plane who consented to
contrast administration and without contraindication begin-
ning 10 minutes after bolus administration of 0.2 mmol/kg
gadopentetate dimeglumine (Bayer, New Jersey) using an in-

version recovery prepared gradient echo sequence.
Image Analysis

A visual evaluation of the short and long-axis cine
images was done for qualitative evaluation of the presence
and distribution of hypertrophy, ventricular size, structure,
and function. To minimize subjectivity in contour tracing,
we used previously described criteria for the delineation of
cardiac borders [16]. Left Ventricle Mass (LVM) was mea-
sured using the semiautomatic software tool. LVM was mea-
sured on all short axis images where the myocardium was
present as a complete circle or near complete circle. All mea-
surements were performed at end-diastole, which was iden-
tified as the frame with the largest left ventricular volume.
The papillary muscles were included in the volume in all
scans and were not a part of the LVM calculation. The LV
and RV EDVs and ESVs were computed using a modified
Simpson's rule. The LV and RV stroke volume (SV) and
ejection fraction (EF) were calculated as SV = EDV - ESV,
and EF = SV/EDV x 100%. LV mass was calculated as LV
mass = 1.05 X (epicardial volume - endocardial volume).

The RV mass was not measured in this study.

Left ventricular hypertrophy (LVH) is defined by
an increased left ventricular (LV) mass: >152 g in males and
>103 g in females. When indexed to body surface area (B-
SA), LVH is defined as an LV mass index >75 g/m” for

males and >59 g/m? for females [17].

Patients with poor quality of cMRI images due to
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motion or technical reasons were not included in the study
analysis. Patient with diagnosis of amyloid were also exclud-
ed from further study. Measurements were first obtained by
a single primary reader. To assess intra- and inter-observer
agreement, measurements were repeated by the primary
reader and a second reader in randomly selected cases with

a reproducibility >90%.

Statistical Analysis

Baseline patient characteristics were summarized
using standard descriptive statistics, including frequencies,
percentages, and means. Continuous variables were report-
ed as mean + standard deviation (SD), while categorical vari-
ables were presented as frequencies (percentages). The diag-
nostic performance of various ECG-LVH criteria was as-
sessed against the reference standard of MRI diagnosis of
LVH using sensitivity, specificity, positive predictive value,
negative predictive value, and ROC curve analysis. Compari-
sons of AUCs across multiple ROC curves were performed
using the chi-square test, accounting for paired data, and fol-
lowed by pairwise comparisons. For unpaired data, the z-
test was used. A p-value of <0.05 was considered statistically
significant. Study data were collected and managed using
RED Cap electronic data capture tools hosted at University
of California San Francisco. All analyses were conducted us-

ing STATA statistical software (version 18; StataCorp).

Results
Study Sample and Baseline Characteristics

Between 13 June 2022 and 12 March 2024, a total
of 728 cMRI studies were conducted at a single site. Of th-
ese, 243 subjects were excluded from further analysis for the
following reasons: 34 due to poor imaging quality, 13 with
amyloidosis, 11 with pacemakers, 4 with limited study
scope, 2 with complex congenital heart diseases (1 hypo plas-
tic left heart syndrome and 1 transposition of the great ar-
teries), 3 pediatric patients (age <18 years), 174 with unavail-
able or non-current electrocardiograms (EKG). Consequent-
ly, 485 subjects (66.6%) were included in the final analysis
(Figure 2).
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728 patients (6/13/2022 - 3/12/2024)

174 EKGs not available or non-current 69 (9.3%) patients excluded from initial MRI screening
- 34 poorimaging quality
- 13 amyloidosis
- 11 pacemaker
- 4 limited study
- 2 CHD (hypoplastic left ventricular syndrome, TGA)

- 3 pediatric (16 yo )

Y

485 (66.6%) subjects

Figure 2: Flowchart of patient enrollment

The majority of patients were referred for cMRI to
evaluate cardiomyopathy or arrhythmias. Specifically, 79
(16.3%) underwent evaluation for ischemic cardiomyopathy
and/or viability, 107 (22.1%) for non-ischemic cardiomyopa-
thy, 30 (6.2%) for hypertrophic cardiomyopathy, and 79
(16.3%) for arrhythmias.

The mean age of the study population was 56.6 +

16.7 years, and 236 (49.7%) were female. The mean interval
between ECG and cardiac MRI was 52.3 + 2.17 days; 196
studies (40.4%) were conducted within 30 days, and 378
(77.9%) within 90 days. Among the cohort, 121 (25.0%) ex-
hibited increased left ventricular (LV) mass, including 50 fe-
males. When indexed to body surface area (BSA), 111
(22.9%) showed increased LV mass index, of whom 43 were
female (Table 1).

Table 1: Prevalence of increased LV mass and LV mass index

Total Female Male
Increased LV mass 121 (25.0%) 50 71
Increased LV mass index 111 (22.9%) 43 68

Diagnostic Performance of Standard ECG-LVH Cri-

teria

Among the study population, 41 patients (8.5%)
met the Cornell criteria, 38 patients (7.8%) met the
Rombhilt-Estes criteria, 19 patients (3.9%) met the Sokolow--
Lyon criteria, and 57 patients (11.8%) met the Peguero-Lo-
Presti criteria. A total of 96 patients (19.8%) satisfied at least
one of these standard ECG-LVH criteria, with only 1 pa-

tient meeting all four criteria (Table 2).
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The sensitivity, specificity, positive predictive val-
ue (PPV), negative predictive value (NPV), and area under
the curve (AUC) for each individual ECG-LVH criterion, as
well as combinations of criteria, in comparison to LVH diag-
nosed based on increased LV mass index using CMR, are
presented in Table 2. Total LV mass also compared to LVH
criteria (data not shown), but the results were similar to LV

mass index.

The Peguero-LoPresti criteria demonstrated the
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highest sensitivity (33.3%), while the Sokolow-Lyon criteri-
on had the highest specificity (98.9%). However, Sokolow--
Lyon showed both the lowest sensitivity (13.5%) and overall
AUC (0.56; P < 0.05). Although the Peguero-LoPresti crite-
ria achieved the highest AUC (0.64), it did not demonstrate
statistical significance compared to Cornell or Rombhilt-

Estes. All traditional criteria had a specificity of at least 95%.

Meeting at least one traditional ECG-LVH criteri-

on resulted in the highest sensitivity (52.3%) and AUC
(0.71; P < 0.05) (Figure 3). Conversely, meeting more than
one criterion increased specificity but decreased sensitivity,
leading to a lower overall AUC compared to meeting at
least one criterion (Table 2). These findings were consistent
when tested against increased LV mass as determined by
cMRI and in subgroup analyses of male and female popula-

tions.

Table 2: Diagnostic performance of standard ECG-LVH criteria for detecting increased LV mass index

I Positive Sensitivity Specificity(95% Pos?tl\‘/e Neg.atlye ROC area
ECG criteria case (95% CI) D) predictive predictive (95% CI)
(%) ’ value(95%CI) | value(95% CI) ’
Cornell 41 25.2% 96.5% 68.3% 81.3% 0.61
(8.5%) | (21.36-29.09%) | (94.89-98.15%) | (64.15-72.43%) |(77.84-84.78%) | (0.57-0.65)
Romhilt-Estes 38 26.1% 97.6% 76.3% 81.7% 0.62
(7.8%) | (22.22-30.04%) | (96.23-98.96%) | (72.53-80.10%) | (78.21-85.10%) | (0.58-0.66)
Sokolow-Lvon 19 13.5% 98.9% 79.0% 79.4% 0.56
4 (3.9%) | (10.47-16.56%) | (98.02-99.85%) | (75.32-82.58%) | (75.80-83.00%) | (0.53-0.59)
Pecuero-LoPresti 57 33.3% 94.7% 64.9% 82.7% 0.64
& (11.8%) | (29.14-37.53%) | (92.56-96.65%) | (60.66-69.16%) | (79.34-86.08%) | (0.59-0.68)
Meet 2 1 96 52.3% 89.8% 60.4% 86.4% 0.71
standard criteria | (19.8%) | (47.81-56.70%) | (87.15-92.53%) | (56.06-64.77%) | (83.32-89.43%) | (0.66-0.76)
Meet > 2 43 31.5% 97.9% 81.4% 82.8% 0.64
standard criteria | (8.9%) | (27.40-35.67%) | (96.57-99.15%) | (77.93-84.86%) | (79.45-86.16%) | (0.60-0.69)
Meet >3 15 13.5% 100.0% 100.0% 79.6% 0.57
standard criteria | (3.1%) | (10.47-16.56%) | (100.00-100.00%) | (100.00-100,00%) | (75.99-83.16%) | (0.54-0.60)
Meet all 4 1 0.9% 100.0% 100.0% 77.3% 0.50
standard criteria | (0.2%) | (0.06-1.74%) | (100.00-100.00%) | (100.00-100,00%) | (73.54-81.00%) | (0.50-0.51)

Diagnostic Performance of non-traditional LVH cri-
teria (A1-A4)

Among the study population, 3 (0.6%), and 0 pa-
tients met Al and A2 criteria, respectively. No patient simul-
taneously met more than one Al-A4 criterion. When at
least one traditional ECG-LVH criteria or either the A3 or
A4 criteria was met, the sensitivity for detecting LVH in-
creased to 59.5 %. However, this improvement came at the
cost of reduced specificity to 79.1% with an AUC of 0.69 %,

resulting in no overall significant change in the AUC (Fig-
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ure 3).

Male/Female Comparison

In the gender-based subgroup analysis, the Cor-
nell criteria demonstrated superior diagnostic accuracy for
detecting increased LV mass index in females compared to
males; sensitivity 39.5% vs 16.2%, respectively with specifici-
ty for both >95% (AUC: 0.68 vs. 0.57, P = 0.01). No signifi-
cant differences were observed between genders for the
other criteria. Meeting at least one traditional ECG-LVH cri-
terion showed the highest diagnostic accuracy across both

genders (table 3).
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Sensitivity

0.75

0.25

0.50
1-specificity

1.00

&= Cornell ROC area: 0.60
—#— Rombhilt-Estes ROC area: 0.61
Sokolow-Lyon ROC area: 0.56
Peguero-LoPresti ROC are: 0.64
—a— Meet > 1 standard criteria ROC area: 0.71
o— Meet >1 standard criteria or A3 or A4 ROC area: 0.69

Reference

Figure 3: ROC curve analysis of ECG-LVH criteria for detecting elevated LV mass index. A3: represents left atrial enlargement

(LAE), A4: represents lateral T-wave changes.

Table 3: Subgroup analysis by gender for diagnostic performance of standard ECG-LVH criteria in detecting increased LV

mass index
Male Female
ECG criteria Positive | Sensitivity (95% | Specificity(95% | ROC area | Positive | ~ Sensitivity Specificity(95% | ROC area p
case CI) CI) (95% CI) case (95% CI) CI) (95% CI)

Cornell " 16.2% 97.2% 0.57 . 39.5% 95.9% 068 |0
(11.60-20.75%) | (95.20-99.27%) | (0.52-0.61) (33.30-45.77%) | (93.31-98.40%) | (0.60-0.75) | "

. 22.1% 96.7% 0.59 32.6% 98.5% 0.66
Romhilt-Estes B (16.91-27.21%) | (94.46-98.91%) | (0.54-0.65) | % | (26.58-38.54%) | (96.87-100.0%) | (0.58-0.72) | *17

14.7% 97.8% 0.56 11.6% 100.0% 0.56
Sokolow-Lyon 101 10.31-19.110%) | (95.96-99.62%) | (0.52-0.61)| > (7.54-15.72%) | (100.00-100.00%) | (0.51-0.61) | 2

. 35.3% 94.5% 0.65 302 94.8% 0.63
Peguero-LoPresti | 24 1 19 3¢ 4123%) | (91.64-9731%) | (0.59-071) | > | (2437-36.09%) | (91.99-97.65%) | (0.55-0.79) | %2

Discussion

ECG analysis for LVH with ¢cMRI should be a
more accurate diagnostic tool for the clinician given its supe-
riority to echocardiography as the reference standard. Pub-
lished articles [18] report enhanced accuracy for diagnosing
LVH based on machine learning or complex ECG algo-
rithms not ascertained by simple 12 lead analysis [11]. How-
ever, even with the newer BART-LVH/MRI criteria
(SV1+SV2+RV5 24.2 mV), sensitivity was only 29% for
LVH diagnoses which was higher than other traditional
ECG-LVH criteria [12]. Most LVH definitions are based on
voltage criteria alone although Romhilt-Estes added several
additional criteria not contained in most other definitions.

For example, in one of the largest ECG/MRI comparisons,
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Groningen investigators assessed Q wave, R and S wave am-
plitude in all 12 leads times QRS duration but did not in-
clude other non-voltage criteria such as left atrial abnormali-
ty or lateral t changes in their algorithm [11]. With their ap-
proach, sensitivity increased to 44% in men and 42% in wo-
men with a specificity of about 90%. Other studies in the
past have utilized complex criteria based on computerized

reading again with echocardiography as reference [13].

The present study assessed individual as well as
combined traditional criteria for the most accurate LVH di-
agnosis. Combining criteria (Sokolow-Lyon and Cornell)
was previously reported in a small trial based on echocar-
diography [19]. Given the superiority of cMRI for LVH diag-

nosis, the present study not only used traditional LVH crite-
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ria but explored some other published definitions to devel-
op a simpler method for LVH detection based on visual and
the standard computerized analysis of the 12-lead ECG. In
the planning stage of the study, we asked the question as to
what the clinician would want from this ECG/MRI analysis.
Clinicians taking care of patients should not necessarily be
concerned if a particular LVH criteria is met but whether or
not there are any standard criteria for an LVH diagnosis. As-
sessing all standard criteria are necessary due to inherent po-
tential changes on the 12-lead ECG in the presence of LVH.
For example, if the mean precordial QRS vector is shifted to

the left, downward and posteriorly, the ECG will show a pre-

8

cordial late transition with increased precordial S waves in
the anterolateral leads [20]. In this situation, it would not be
likely that precordial R waves would be increased leading
neither to traditional Sokolow-Lyon nor Rombhilt voltage
for LVH but would favor Cornell or Peguero-LoPresti crite-
ria. In other patients with high precordial R waves,
Sokolow-Lyon or Rombhilt would more likely suggest LVH
than the other 2 traditional criteria. Other LVH criteria that
required manipulation of the 12-lead ECG, such as multiply-
ing Cornell voltage by QRS duration (Cornell voltage-dura-
tion product) [21], were not considered in this manuscript,
as they did not align with our definition of a simplified, visu-

ally interpretable approach.

Maormal

Wiooting =2 LVH critonia in sarms ERG showed highast specliciy |
e highiest cornbined posipe aind negaiive prodicig valus

Figure 4: Central illustration. DCM: Dilated Cardiomyopathy, LVH: Left Ventricular Hypertrophy.

The key findings of our investigation included the

following (Figure 4, central illustration):

e The 4 traditional LVH criteria (Sokolow-Lyon,
Rombhilt-Estes, Cornell and Peguero-LoPresti) in

our population of patients had sensitivities ranging
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from 13.5 to 33.3%, respectively, with high
specificity (295%). Other investigated criteria had

extremely low diagnostic accuracy.

¢ If any of these 4 traditional criteria were present on

the ECG, the sensitivity for an LVH diagnosis

J Cardio Vasc Med 2026 | Vol 12: 104



increased to 52% with a specificity of 90% and an
AUC of 0.71.

e The presence of either left atrial enlargement or
lateral T-change alone (A3 or A4) or any of the 4
traditional criteria increased sensitivity for LVH to
60% at the cost of a lower specificity 79% with an
ROC of 0.69.

o Meeting at least 2 traditional LVH criteria increased
the specificity to 98% with the highest combined

positive and negative predictive values.

¢ Adjustment for gender was noted in this study only
with Cornell criteria exhibiting greater diagnostic

accuracy for LVH in female’s vs males.

While machine learning is complex, it is likely that
it will further improve over time and replace a more simplis-
tic approach such as the one outlined in this analysis
[10,13,18]. Already, digital ECG machines have some de-
gree of automated interpretation and they continue to
evolve. However, determining which the most accurate
method for LVH detection is will require additional study
and a comparison of the different available criteria includ-
ing the one suggested here. In the meantime, our findings
indicate that a simple visual and standard computerized
analysis of the 12-lead ECG can provide a high degree of ac-
curacy comparable to that found in Groningen. The pres-
ence of any of the 4 traditional LVH criteria outperformed
each individual traditional criteria based on cMRI as refer-
ence. The presence of left atrial enlargement or lateral T
changes suggestive of LVH without any other LVH criteria
increased the sensitivity of LVH but reduced the specificity.
We believe these data support considering these combined
approaches in all future ECG/LVH evaluations as well as in
clinical practice and are at least comparable to the more

complex algorithms previously reported.
Study Limitations

Several study limitations are recognized:

e In the literature, there are multiple articles regarding
various ECG criteria for LVH that were not

considered in this paper. These even include
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changes to the most well-known LVH traditional
criteria studied here, altering their definitions. As
this article was an attempt to provide the clinician
with an easy and accurate method to define LVH on
the ECG, only the traditional definitions were
considered as outlined in the method’s section with
the inclusion of a few other criteria appearing in
articles and textbooks. Our study indicates that
these other criteria were not useful for LVH

diagnosis.

e BMI and race were not considered in the paper

regarding the results.

o It is also recognized that there can be daily changes
in QRS voltage in LVH [22]. However, all
EKG/LVH criteria, based either on
echocardiography or MRI correlation, have utilized

a single EKG in diagnosis.

e This retrospective evaluation should be
prospectively evaluated in subsequent analyses in a
large sample size. Furthermore, given the
retrospective nature of this study, one cannot
exclude the possibility of selection bias. Future
studies should select patients on the basis of
common LVH diagnoses such as hypertension,

valve disease, and dilated cardiomyopathy.
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