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Application value of routine electrocardiogram in the diagnosis of left ventricular hypertrophy
with different configurations in patients with hypertension
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[Abstract] Objective To explore the application value of routine electrocardiogram in the diagnosis of left ventricular
hypertrophy (LVH) in hypertensive patients using different configuration diagnostic criteria. Methods The clinical data were
collected of 228 patients with essential hypertension treated in Qilu Hospital of Shandong University from September 2016 to March
2021, and the results of echocardiography and electrocardiogram were retrospectively analyzed. Ganau classification of left ventricle
was done according to 2018 European Society of Cardiology (ESC)/European Society of Hypertension (ESH) criteria. The patients
were divided into normal configuration (NG, n=58) group, concentric remodeling (CR, n=107) group, eccentric hypertrophy (EH,
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n=24) group and concentric hypertrophy (CH, n=39) group. The classification was done again according to the Echocardiographic
Measurements in Normal Chinese Adults (EMINCA) criteria, patients were divided into NG group (n=105), CR group (n=27),
EH group (n=81) and CH group (n=15). The consistency of the results of left ventricular configuration classification according
to different criteria was compared, and the diagnostic value of ECG in different left ventricular configuration and the difference
between groups were analyzed. Results The results of configuration classified according to the 2018 ESC/ESH criteria and
EMINCA criteria had statistical difference (P<0.01), and the consistency was poor (Kappa=0.330, P<0.01). According to the 2018
ESC/ESH criteria, the positive rate of ECG in NG group, CR group, EH group and CH group were 5.2%, 7.5%, 29.2%, and 30.8%,
respectively. The differences among groups were statistically significant (P<0.01). The positive rate of EH group or CH group was
significantly higher than that in NG group or CR group (P<0.0083). The sensitivity and specificity of ECG in diagnosing LVH were
30.2% and 93.3%, respectively. According to the EMINCA criteria, the positive rate of ECG in diagnosing LVH in NG group, CR
group, EH group and CH group were 1.9%, 3.7%, 25.9%, and 40.0% respectively. The differences among groups were statistically
significant (P<0.01). The positive rate in EH and CH group was significantly higher than that in in NG group (P<0.0083). The
2018 ESC/ESH criteria

and EMINCA criteria showed a significant difference in classification of left ventricular configuration. In the two different criteria,

sensitivity and specificity of ECG in diagnosing LVH were 28.1% and 97.7%, respectively. Conclusions

ECG has low sensitivity and high specificity in the diagnosis of LVH.
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International and Chinese grouping criteria for left ventricular configuration
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Fig.2 Example of electrocardiograms in patient with hypertension
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Tab.1 Comparison of basic data of patients with hypertension grouped according to international criteria and EMINCA criteria

(xs)

25 (X)) B (cm) AT (kg) BMI(kg/m®*) W4/ (mmHg) #F5K/E(mmHg) 3 (YK/min)

I Brprif
NG (n=58) 562+ 11.3 165.0+8.4 72.73 +13.67 26.59 + 3.89 151.2 + 14.9 88.4 +10.7 75.7 +10.9
CR#H (n=107) 59.0+12.1 166.1+6.7 69.97 £11.29 25.30 £ 3.53 145.6 +15.6 88.2+12.1 73.6 9.4
EH# (n=24) 57.7+10.6 163.0+6.5 72.33+9.37 27.22 £3.05 149.3 +18.6 83.9+11.4 67.6+12.8”
CHZH (n=39) 56.7+80 164678 7621+11.88" 28.04%3.25" 152.6 = 18.7 90.3 +13.3 69.9 = 9.7
F 0.896 1.386 2.755 6.641 2.501 1.442 4.908
P 0.444 0.248 0.043 <0.01 0.060 0.231 0.003

1 E EMINCAFRME
NG (n=105) 58.1+11.8 165.9+7.6 7100+ 12.19 25.72 + 3.64 146.9 = 15.0 87.2 10.9 73.0 9.7
CR4(n=27) 59.7+12.8 1654%6.7 68.07 +12.52 24.77 + 3.56 149.8 + 16.6 90.9 + 14.7 75.9 %83
EHZH (n=81) 568+9.8  1643+7.5 7452+11.61  27.56+3.38"%  1499+17.6 88.1+12.2 713+11.8
CH41(n=15) 56.2+10.6 166.1+5.8 72.33+9.86 26.27 £3.75 151.2 £20.7 90.1 +12.1 75.5+11.4
F 0.606 0.819 2.447 6.019 0.681 0.793 1.712
P 0.612 0.484 0.065 <0.01 0.564 0.499 0.165

EMINCA. HEUUE IE & SAE GBS O IR EMF 7T ; NG IE# MR, CR. mLLRIEK ; EH. B.O8ARE; CH. a0 R AEE ;
BML {AEF54L; SCRALHAES, (1)P<0.05; SNGAHH, (2)P<0.05
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Tab.2 Comparison of the configuration distribution between

international and EMINCA criteria (n)

i [E EMIN CA%R i L &
NG4 CR#4l EH#4 CHA

NG 49 56 0 0 105

CRYH 0 27 0 0 27

EHZL 9 18 24 30 81

CHZ 0 6 0 9 15

At 58 107 24 39 228

EMINCA. H DG IE # AR G 5 O s R EF 5 ;. NG.
IEFHR; CR.ALAIER ; BH. 8.0 80 CH. A0S

3 AR IRIE BRAR AT E EMIN CASRIE 732 15 119 O o L B 491 (%) ]

Tab.3 Electrocardiogram performance when grouped by international and EMINCA criteria [1(%)]

IR EN e S NG CR41 EHZH CH41 e P
[l BRbs i n=58 n=107 n=24 n=39 22228 <0.01
LVH 3(5.2) 8(7.5) 7(29.2)V@ 12(30.8)"%
JELVH 55(94.8) 99(92.5) 17(70.8) 27(69.2)
EMINCAFR n=105 n=27 n=81 n=15 34.763 <0.01
LVH 2(1.9) 1(3.7) 21(25.9)" 6(40.0)"
dELVH 103(98.1) 26(96.3) 60(74.1) 9(60.0)
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