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[ ABSTRACT] Aim  This study tested a new criteria for electrocardiogram to improve the accuracy of primary hyper-
tension with left ventricular hypertrophy. Methods The study measured left ventricular mass according to the Ameri-

can Society of Echocardiography ( ASE) standard. =~ We selected 129 patients with hypertension ( HBP ) and left
ventricular hypertrophy (LVH) diagnosed in our hospital. At the same time, the normal wall thickness group of hyperten-
sion was matched according to age and gender. It simultaneously recorded 12-lead ECG, selected the deepest S-wave
(Sy) of all leads as the research object, and currently accepted LVH ECG criteria such as Cornell voltage and Sokolow-Ly-
on were used for comparison.  Area under the curve (AUC) analysis was used for comparison of single and combined
leads. Results The AUC, sensitivity, and specificity of S;, predicted HBP with LVH were 0. 892, 86.05% and
81.65% , and S, +Sv4 showed the highest sensitivity of 88.37% . The equivalence test showed that Z value of S, was sta-
tistically different from that of Cornell ,Sokolow-Lyon and S, +Sv4 (all P<0.05). The AUC, sensitivity and specificity of
predicted male HBP with LVH were 0.901, 90.29% and 75.34% .  The equivalence test was superior to Cornell,
Sokolow-Lyon and S, +Sv4 (all P<0.05). Conclusion The new criteria S;) to diagnose HBP with LVH improves the

sensitivity of diagnosis, superior to Cornell and Sokolow-Lyon standards which is worthy of clinical promotion.
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5 GHAT — € Y R BRI K T A ECG 1218
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ATBE 2R 2016 £ 9 A £ 2018 £ 9 AL i A
J& K M HBP & Jf LVH & 129 ], F# 18 ~ 75
%A F 103 ], R M HBP 89 B AT E R A
TSR TR AR e o R A W AT B A R 48
J£>140 mmHg(1 mmHg=0. 133 kPa) , %/= 47 5% /&
>90 mmHg M| ¥ W & o &, F & &[5 0 & 3 K
E2h¥EHA#y 5 hER, LVH 892 ¥ iz
M8 A& A (body surface area, BSA) 3 7 0
% it & (left ventricular mass, LVM) At 7 Z2 % £ AL
# & 75 20 (left ventricular mass index, LVMI) , 1R & #7
% E# #0312 2 (American Society of Echo-
cardiography, ASE)#77 ,LVH # I7 4 . %t LVMI
KF 95 g/m*, BMLVMI KT 115 ¢/m’, FEHARYE
A MR ITE HBP £ F E# 4 109 1), 44 18
~75 % A e FHT8 A,

HERAR R A M A R A R XM 5 W
N E ARG, SR M E R, AT &R 2 Bk X
BRENSAE R FHBEAEE, CHEXE,Q

I e R PR, o UL, 3RO, 0 R S M R R
S, o MR R AR R, AR LR R
i I R

W B R HE R R R S RO R L 4 B
W& SRR B kBt e KT ORCE o R 2 4 Ak
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ErERES,
1.2 LHEKRE

el % A B OFX7402 W0 B4 A B B AT AL,
A REE 25 mm/s, £ AR 10 mm/mV, %R F B E
A% 8RR 10 min, DA IR KA, #H AL E M
Bofk, FEMLF 12 BRESCHE, EXEHQ
MERELTR LTH, EAMER, k2 4 EIFM
SLAE N B EALE R B B 12 R EE B 0w I AT
AT E, PR BAENEL, BN E A QA
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B ROE S & QS #R1E,S,+Sv4 S, Hmt V4 B
BBy S ARG . xR H E BR oL B 48 v F B Cor-
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BRI X4~6 MNOFH AL, MEXL TS
S 3 AN A B R
1.3 BEOHENETEELCERE

NHEERENE - RTHEECHERE, N
ZRAECHEENEE A ERE(LIM) 5
#973%50 B Philips EPIQ 7C # % & 3 AL,
X5-1 43k, /% 50 MHz, "B R & P89SR, THE
B BN L, /] 35 98 SRR B B0 B [ AR > 50
Hz, MEF KBV TIERERNR EOEFKEAN
BVECE FERE, XA ASE #F T E LVM,
LVM(g)=0.8x1.04x( [ £ &[G E &+ £ 475K K
BR+ECEREREEP-ACEHRRERE) +
0.6, FrEHEHEWLEBULEEMIHEE
B,
1.4 SitESH

K SPSS22.0 B AFFAT it oA, I EH R
DUAR B P 3 T, 41 18] R Y Ll 8RR R R T AR 3 SR
BEE, FAEAPTWITERN U vzs X7, H
4118 A B B CR A ¢ A B, R A oA By I E R R DA
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WA B, DL P<0.05 K 2 7 F S i F & X,

2 & R
2.1 WHEBEENIGERSMER OHFEEEZRIBELE

T PKBEH 0 B AZARII IR L ACE 41 il 55) 12 %5
B3 AR R AR R RS (P>
0.05) ; 1M PHZL AR AL W4 & &7 5K & | 2 [R] BR J5
JE ZEDEREEE AL ENR RIS ERE
Gt L (P<0.001,P<0.01,P<0.05,% 1),

LA 50 OB R S A I B

® 1. MAZBERIGKE RO MBS TS

Table 1. Comparison of basic clinical data and echocardiographic data between the two groups

Il RAE B EOEEFM(n=109)  LOEWEM(n=129)  x/it{8 P{H
BEEBI(%) ] 78(71.6) 103(79.8) 2.227 0.136
W (%) 58(52 ~64) 53 (46 ~68) 0.900 0.369
EFWA(m®) 1.66=0. 11 1.74+0.11 5.221 <0.001
BE R S [ (% ) ] 8(7.3) 12(9.3) 0.296 0.587
HPE A [ (% ) ] 6(5.5) 8(5.4) 0.052 0.820
EKBESR[ 5] (% ) ] 8(7.3) 8(5.4) 0.122 0.727
i B 2RI HI(% ) ] 44(40.4) 60(46.6) 0.907 0.341
{8 1 ACE #l58)/ARB[ #1(% ) ] 50(45.8) 56(43.4) 0.145 0.704
i S B 8B W5 [ 6 (% ) ] 32(29.4) 40(31.0) 0.076 0.783
DF(K/T) 74.0(61.1~86.1) 70.0(61.0 ~84.0) 0.920 0.105
W45 & (mmHg) 141(133.5 ~148.5) 162(156.0 ~170.5) -16.217 <0.001
#F9K HE (mmHg) 95(85.5 ~101.0) 99(92.0 ~107.0) -5.090 <0.001
S5 H(% ) 63.90(59.7 ~66.9) 63.30(58.6 ~66.2) 1.628 0.105
2 (] B 5L (mm) 8.8(8.1~9.5) 13.0(12.8 ~14.0) -34.371 <0.001
Zo0y 5 JE BEJEFE (mm) 8.8(8.1~9.5) 13.0(12.0 ~13.6) -32.135 <0.001
L ENEEREE(g/m?) 64.1(55.8 ~79.8) 123.8(116.4 ~142.3) -26. 006 <0.001

2.2 WHBEFOCBEEHALER

HBP &9 LVH & LHEERR S, .S, +SV4  Ravl
+Sv3 | Svl+Rv5 HHIEH EREJR M B &, B
Giiter 2253 (P<0.001,%2)

F= 2. WHADBEIERITE (mv)
Table 2. Comparison of ECG criteria of hypertension be-

tween two groups(mv)

_ AOEIEWH AOELEH

S e I
S, 0.9(0.7~1.2) 2.0(1.6~2.5) —12.069 <0.001
Sy+Svd  1.4(1.4~2.1) 3.0(2.4~3.9) —10.773 <0.001
Ravl+S$v3  1.0(0.7~1.4) 2.1(1.6~2.7) —10.925 <0.001
SVI+RvS  2.2(1.7~2.6) 3.3(2.6~4.1) —8.940 <0.001

2.3 ZHETERIE RN ERR
HRECOHE S, BRE FECLHE S, +SV4 |
Cornell #57 ( Ravl +Sv3) | Sokolow-Lyon Fx#E ( Svl +

RvS ) T00I 5 1 H A5 9 200 2 N TS ) BRURREE o 5
FAUC W3R 3 FilE 1, HRELOHIE S, 5 S, +Sv4
VR Z (6N 2. 850 (P =0.004,95% CI 0. 009
~0.048) , LR HOLHE S, 55 Svl+RvS SRR
¥ 7 {64 2. 603( P=0.009,95% CI 0.016 ~0. 115) ,
PR HE S, 5 Ravl+Sv3 SRR I Z K
2.481(P=0.013,95%CI 0.010 ~0.082) ,

3. AEIHO B E R AT S IER &I A0 ERER T

i E

Table 3. Predictive value of different ECG criteria for pre-

dicting hypertension with left ventricular hypertrophy

T U R
W (%) (%)

Sp 0.892 0.021 0.845~0.928 1.3 86.05 81.65

S AUC  SE 95% C1

S,+SV4  0.863 0.024 0.813~0.904 1.8 88.37 72.48
Ravl+Sv3 0.846 0.025 0.794 ~0.890 1.6 73.64 84.40

Svl+Rv5 0.826 0.027 0.772~0.872 2.7 72.87 83.49
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Figure 1. ROC curve of multiple electrocardiogram criteria

for predicting hypertension with left ventricular hypertro-

phy

2.4 BEEBOHEES, ERRMEINFZHSMES
HEODEREMNE

BHERE RSO EE S, 2WE I E S I A
D E IR AR AUC AU e 5 5 3k
1.3 mv.0.901.90.29% #1 75. 34% , BIEHE R T
BB E S, SBA SH S, +Sv4 , Svl +Rv5  Ravl+
Sv3 ERMERE B, Z fH 53 31 2. 69 .2.00.,2. 32 (P <
0.05)

R FH R SFEOGO RS, 2 W LR &I A2
O AL EE T AUC M SRS 45 55 B 40 ok
1.2 mv.0.812.69.23% Fl1 94. 44% , L HE R T
BOOHLE S, 5 S, +Sv4  Svl +RvS | Ravl+Sv3 SE4401E
K6, Z {5439 0. 048 .0. 239 1. 11 (P #=0.05) ,

3 %W R

A% RESEJEL 2 HBP & UL L 25% B 1 HBP
SRR FE I DO FRE my o IR S
F=T AT RSO MGG 1 2B S N BE T 3 )
TSz fE R RS B, 092 W i R A2
O FEREEA B FIEAG B8 1 DL PR 250738

b ERREEZH T A0 EHE NI, AR
U FEL P AT 0 ARG T 28] L 28 R R R 22 0 = R
X — D P 750 HRL P B Ry A 2 0 2 T AR A 1Y)
RAFKAE . SR, O W HE AR AL IR 58 S B 0

WLAYECR, 3852 2] 220 28 B B AR A 07 B 8 IR L
HLfE | O JULET 2 b RN I I 2R 45 9 0 45 T
mi ) ARFFE L UCG M E LVMI g Ar i, WL %€
Cornell , Sokolow-Lyon HY #8044 AN 5 (73. 64%
72.87% ), 1M S, +SV4 5% 3 B H5e e 1) S50 Jak
(88.37% ), H¢ 5 J&¥ 41 & 4 Fb b5 #E b i K
(72.48% ) , {HILAR, CoH P PR AR SRR R, AU
FINAE B3 Z 0], 1 HL ] — £8 35 7E AN 7] B[] 0 #0
A—EMEAL?, XEREHSFHRESHNEL
PEWIG , I B2 W iR

AW FE L FH AR B g B¢ v B RS Dk 1 R M
Sy, AR F 22O Z AR T AN A AT A [ 2 1 B A4
ol S ECH R AR, S5 R R S, KT LVH SU
4 (86.05% ) tt Cornell FrifE 2 Sokolow-Lyon A5 #fEHS
i, ZFRAER) AUC SFRUHER 30 BA Geit2e 25 7
HAETIHIZWiERE, AW L WoR S, 2w
WEAEARIESIA 22 57 B S) A &1
R (90. 29% ) | Tl Zhang 25O BFGRAEIX 65 % LU
FRAERE IFARKI LVH 8B LVMI A 752
5,0 e 50 E P AR R KA K, Felix-
Redondo 45" ST 7w . M [R] 2 WK ) 22 5%, 1T
AMLZ D WE TN B2 T B2 W R PR KOF &
LU RN R, I8 — R A 0 [N &
2 A TR 1) )

REAE 1R Z2 T o8 s R 0 4 R U 09 FL TR AR 12
WiZe D B (0 AR5 R i B
FUBAAR FBRAY S %5 205 i 8 hin A 58 - (R A
Ktk Peguero Z ST R S, 2 W LVH fieif
B B B S B 0 4 7 % ( AUC ;0. 80, P<0.001) , If H.
Sp+Sv4 MR I 25 T Cornell A1 ifE, A B 55
Wi /R S, +Sva HAT fie i i RO (88.37% ) , (A
SHAKTF S, . Cornell }2 Sokolow-Lyon #5# , S5 54
K40 o Sy +SV4 IZWitE B 24 THLREK S, (P =
0.004,95% CI 0.009 ~0.048) , % T HF 58 % 4 A%k
BRI 9 22 S 40, i — 20 A DL BRBA 55 7T e 2
LA WL EACTE BT — A E A 7 ) R B 1
i QRS, 7 % (8] B S 2 A 0 = B Y H 38 sl 4%
&, WTRESNL T QRS MR I BL AR, 7RO % Atk
TEHY T2, Q W X R P T SZ B 1SR ) b
1 R GE (His o A A0 SR 5 BP 41 4 ) LG Y
FELC LT o AL R 1T R A B S0 o0 S S %
LT B AR J5 2 88 4, AR A0 Z O LR A
B 5 R 1) AR A, OO A AT DA R 5 R 8] v o
O NEEBE W R T N T S, AR 1E,
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