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Abstract: This study evaluated the diagnostic performance of electrocardiographic
criteria for left wventricular hypertrophy in patients with hypertrophic
cardiomyopathy, ischemic heart disease, and arterial hypertension. A total of 161
patients were examined, with echocardiography used as the reference method.
Sokolow-Lyon index and Cornell product were assessed for sensitivity, specificity,
and diagnostic accuracy. Left ventricular hypertrophy was detected by ECG in
46% of hypertrophic cardiomyopathy, 25% of ischemic heart disease and
hypertension cases, compared with 94% and 65% by echocardiography,
respectively. The findings support combined ECG assessment for improved
diagnostic assessment.
Keywords: hypertrophic cardiomyopathy; left ventricular hypertrophy;
electrocardiography; Sokolow-Lyon index; diagnostic accuracy.
JUATHOCTHUHYECKAS HEHHOCTD 3KI'-KPUTEPUEB
IT'NIEPTPO®UU JIEBOT'O KEJYJOUYKA ITPU KAPINOMHUOIIATHUN,
WIIEMUYECKOH! BOJE3HU CEPJLA U APTEPUAJIBHOM
I'MINEPTEH3UH
XycannoBa MyHupa AjumepoBHa
ACCHCTEHT Kadeapbl NPoneaeBTUKYA BHYTPEHHHUX 00J1e3Hel
CamapkaHICKuil TOCyIapCTBEHHbIH MeIMIMHCKN YHUBEPCUTET
AHHOTaumMs: B wuccienoBaHuu oleHeHa JUArHOCTUYECKass WHGOPMATHUBHOCTD
AIIEKTPOKAPINOTPAPUIECKIX KPUTEPUEB TUMEPTPOPHUH JIEBOTO KEIyAOUYKa Y

MAIMEHTOB C THUMNEPTPOPUIECKON KApIUOMHOIATHCH, HWIIEMHYECKONW OO0JIE3HBIO
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cepama W aprepuanbHOi rumneprensuenr. OOcmemoBan 161  mammenT, a
sxokapauorpadus MCIOIb30BaHa Kak Bepudumupyromuii Meroa. OEHUBATHUCH
ungekc  Sokolow-Lyon wu KopHenbckoe mpou3BelleHHE MO MOKa3aTessiM
YyBCTBUTEIHHOCTH, CIEIN(DUIHOCTH U AUArHOCTUYECKON TouHOCTH. ['unepTpodus
neBoro xenygouka no OKI' BeisaBieHa y 46% nanMeHTOB ¢ rUNEpTPOPUUYECKON
Kapauomuonatuen u y 25% mnanueHToB C MIIEMHYECKOW O0JIe3HBIO cepAla U
TUMNEPTEeH3UEHN, TOrJa Kak Mo 3XOKapAuorpaguu mokaszaTenn coctaBmid 94% wu
65% coorBeTcTBeHHO. llomydyeHHBIE JaHHBIE TOATBEPXKAAIOT  3HAYCHUE
kommuiekcHOM OKI'  oOlleHKM [Jie JUAarHOCTUKUM U  TOBBIIIEHUS TOYHOCTH
KJIMHUYECKOM TMarHOCTUKHY 3a00JIeBaHUsI.

KiroueBble ciioBa: rumeprpoduueckas KapIuOMUONATHs; TUNEpPTpodUs JIEBOro
KEMyJ0ouka; diekTpokapauorpadus; mHmekc Sokolow-Lyon; nmarnoctmdeckas
TOYHOCTb.

Introduction: Left ventricular hypertrophy is a structural manifestation of chronic
myocardial overload and is associated with increased cardiovascular morbidity. It
may develop in hypertrophic cardiomyopathy, arterial hypertension, and ischemic
heart disease, although the underlying mechanisms and degree of myocardial
remodeling differ between these conditions. Electrocardiography remains available
and inexpensive, making ECG-based recognition of left ventricular hypertrophy
clinically useful when echocardiography is not immediately available. However,
the diagnostic performance of individual ECG criteria depends on the underlying
cardiac disease and the degree of ventricular remodeling. The Sokolow-Lyon index
and Cornell product are among the established voltage-based criteria used to
identify increased left ventricular mass. Their diagnostic value is determined by
sensitivity, specificity, false-negative results, false-positive results, and overall
diagnostic accuracy. In hypertrophic cardiomyopathy, marked myocardial
thickening can produce characteristic electrical changes, whereas patients with
ischemic heart disease or arterial hypertension may demonstrate less pronounced

ECG manifestations despite structural hypertrophy. Therefore, comparison of ECG
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findings with echocardiographic measurements is important for understanding the
practical limitations of electrocardiographic screening. The source study examined
patients with hypertrophic cardiomyopathy, ischemic heart disease, and arterial
hypertension and assessed ECG criteria against echocardiography as the
verification method. Particular attention was given to the relationship between
ECG findings and myocardial thickness, left ventricular mass, and ventricular
cavity dimensions. A clinically appropriate combination of ECG criteria may
improve identification of left ventricular hypertrophy and support further
echocardiographic evaluation.

Aim of the study: To evaluate the diagnostic performance of the Sokolow-Lyon
index and Cornell product for detecting left ventricular hypertrophy in patients
with hypertrophic cardiomyopathy, ischemic heart disease, and arterial
hypertension, using echocardiography as the verification method.

Materials and methods. The prospective study examined 161 patients, including
50 patients with hypertrophic cardiomyopathy, 60 patients with ischemic heart
disease, and 51 with arterial hypertension. The hypertrophic cardiomyopathy group
included 20 women and 30 men, mean age 44.6 = 2.20 years. The ischemic heart
disease and arterial hypertension groups included 56 women and 55 men, mean age
49.5 + 1.46 years. Hypertrophic cardiomyopathy was established according to
accepted recommendations and was characterized by left ventricular myocardial
thickness greater than 1.5 cm, increased cardiac mass without enlargement of
ventricular cavities, and left ventricular diastolic dysfunction. ECG assessment
included the Sokolow-Lyon index for left ventricular hypertrophy, defined as Rv5
+ SV1 >38 mm, and the Cornell product, calculated from RaVL + SV3 with an
additional 6 mm for women and multiplied by QRS duration, with a threshold
above 2440 mmxms. Patients with bundle branch blocks were excluded during the
study period for each participant. Echocardiography was used for verification.
Echocardiographic assessment included left ventricular end-diastolic dimension,

interventricular septal thickness, posterior wall thickness, left ventricular
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myocardial mass, anterior right ventricular wall thickness, and right ventricular
end-diastolic dimension. Left ventricular hypertrophy by echocardiography was
defined by indexed myocardial mass of at least 125 g/m? in men and 110 g/m? in
women. Diagnostic sensitivity, specificity, accuracy, false-negative, and false-
positive rates were calculated for criteria and combinations. Nonparametric tests
and chi-square analysis were used for statistical comparisons, with data presented
as mean =+ standard error.

Results. Electrocardiographic left ventricular hypertrophy also was identified in
23 of 50 patients with hypertrophic cardiomyopathy, or 46%, whereas
echocardiography demonstrated increased left ventricular mass in 47 patients, or
94%. Among patients with ischemic heart disease and arterial hypertension, ECG
identified left ventricular hypertrophy in 28 of 111 patients, or 25%, while
echocardiography identified it in 72 patients, or 65%. In the overall cohort, the
Sokolow-Lyon index showed sensitivity of 32.5%, specificity 100%, diagnostic
accuracy of 50.0%, a false-negative rate of 67.5%, and a false-positive rate of 0%.
The Cornell product demonstrated sensitivity of 31.1%, specificity of 95.4%,
accuracy of 48.2%, a false-negative rate of 69.0%, and a false-positive rate of
4.70%. Using both criteria increased sensitivity to 36.8%, with specificity of
95.6% and accuracy of 49.3%. In the hypertrophic cardiomyopathy group, the
Sokolow-Lyon index had sensitivity of 48.9% and specificity of 100%, while the
Cornell product showed sensitivity of 44.7% and specificity of 66.7%. In ischemic
heart disease and arterial hypertension, Sokolow-Lyon sensitivity was 22.2% with
100% specificity, while Cornell sensitivity was 22.2% with 97.4% specificity.
Combined criteria had sensitivity of 47.9% and specificity of 80.0% in
hypertrophic cardiomyopathy, compared with 28.4% and 97.5% in ischemic heart
disease and arterial hypertension. Patients with ECG-defined hypertrophy had
greater myocardial mass and wall thickness, whereas left ventricular cavity

dimension did not differ significantly. For hypertrophic cardiomyopathy diagnosis,
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the three tested ECG sets showed sensitivity of 38%, 47%, and 56%, specificity of
89%, 94%, and 88%, and diagnostic accuracy of 74%, 80%, and 78%, respectively.
Conclusions: ECG criteria for left ventricular hypertrophy demonstrated high
specificity but limited sensitivity across studied cardiac conditions. The Sokolow-
Lyon index reached 100% specificity and showed the highest sensitivity among the
individual criteria, although false-negative findings remained frequent. ECG
detected hypertrophy less often than echocardiography, particularly in ischemic
heart disease and arterial hypertension. Combining ECG signs improved sensitivity
for identifying hypertrophic cardiomyopathy, with sensitivity reaching 56%,
specificity 88%, and diagnostic accuracy 78% for the broadest criterion set. The
presence of ECG hypertrophy was associated mainly with increased myocardial
wall thickness rather than ventricular cavity size. These findings support the use of
ECG as an initial screening method, followed by echocardiographic verification

when hypertrophy is suspected.
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