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R 30% ~ T5%) fHEIEﬁ%H’Efﬂ (140 1, sEEARFIWKIRAE = 75%), RA RXCHIKE ¥ 5 L4k 3 4L 3 L0 HL Pl fQRS BAHE [fQRS
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Distribution characteristics of fragmented QRS in patients with coronary atherosclerotic heart disease
and its relationship with left ventricular remodeling

SU Hai-xia, ZHU Ya-qin, ZHANG Tian-kuang, ZHANG Hui-li, GU Jun
Department of Cardiovascular Medicine, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China

[Abstract] Objective + To explore the diagnostic value of fragmented QRS (fQRS) for coronary atherosclerotic heart disease (CHD), and to analyze it's
relationship with left ventricular remodeling. Methods - From Nov. 2016 to Oct. 2018, 498 hospitalized patients in the Department of Cardiovascular
Medicine of Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine were selected consecutively. During the hospitalization,
all the patients underwent coronary angiography. According to the angiographic results, the patients were divided into the control group (203 patients with
negative or coronary stenosis<30%), the mild to moderate stenosis group (155 patients with coronary stenosis 30% to 75%), and the severe stenosis group
(140 patients with coronary stenosis = 75%). The incidences of fQRS(+) in the normal electrocardiogram among the three groups were compared by chi-
square test of RxC contingency table. Two hundred and thirty patients with single-vessel stenosis = 30% were divided into the anterior descending branch
group (128 cases), the right coronary branch group (59 cases), and the circumflex branch group (43 cases), and the relationship between fQRS(+) leads and
diseased vessels was analyzed by nonparametric test. Finally, all the patients were divided into fQRS(+) group (86 cases) and fQRS(—) group (412 cases). The
correlation between fQRS and left ventricular ejection fraction (LVEF), left ventricular end-diastolic volume (LVEDV), left ventricular end-systolic volume
(LVESV), interventricular septum thickness (IVST) and left ventricular posterior wall thickness (LVPWT), respectively, were analyzed by binary Logistic
regression model. Results + The chi-square test of RxC contingency table showed that the incidences of fQRS(+) in the three groups were 8.89%, 16.13% and
30.71%, respectively, with statistically significant differences (all P<0.05). The nonparametric test showed that the fQRS(+) leads reflecting the anterior wall
(V3, V4) were more common in the anterior descending branch group, and the fQRS(+) leads reflecting the interior wall and right ventricular (I, 1l , AVF,
V1, V2) were more common in the right coronary branch group, the fQRS(+) leads reflecting upper lateral wall (I, AVL) were more common in the circumflex
branch group, with statistically significant differences (all P<0.05). Binary Logistic regression analysis showed that fQRS was negatively correlated with
LVEF (r=—0.030, OR=0.971, 95% CI 0.945-0.997, P=0.029), and positively correlated with LVESV (+=0.042, OR=1.043, 95% CI 1.005-1.082, P=0.026).
Conclusion - fQRS has certain reference value in the clinical diagnosis of CHD, and left ventricular remodeling may be one of the mechanisms of fQRS.
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Horp 5k 266 (5], ¥R A (66.46£10.61) %, Lok
232 (5, SFEERE A (66.90+9.55) %, i BE LT
TiERIGE RS A, RIS A LR, B bt
21 (203 ], SeEepR 3h icid 52 ok B Bk 28 <30%) . Fevh
FERk A (155 (5, AR Bk Bl 4% 30% ~ 75%) FnE
Pezstll (140 5, AR Shcpess = 75%) . [k, 230 {5k
25 = 30% P A8 FE 3 (AR 52 5 I A8 AN [R] 9 40 S i
MeeAs el (128 f3il) . A aAsgh (59 f5) Fnialiie 9
AR (43 f51) . phAb, 42 M LG HL B fQRS 2 I Arifk
P A A5 5o fQRS FHYE: [fQRS (+)] #H (86 fil)
Fi1 fQRS FAME [fQRS (—)] #H (412 i),
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OEA DI, ©WEZRMBHEAR, O&HO %
SEAILOEE % PR

1.2 WF5EJi ik

121 — PRI ARG, RIS SE A Bk
AR, WML BRIE . KGR, IR R, BE R N
€, MR R B4R % (body mass index, BMI) Je Ifi s,
JFBEAT I S IE [E B (total cholesterol, TC), =t H
il (triacylglycerol, TAG). & % & fIE & A0 E FZ (high
density lipoprotein-cholesterol, HDL-Ch), %% ¥ fi5 & (4
B & f% (low density lipoprotein-cholesterol, LDL-Ch) 2%
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1.2.2  HHALO R ER AR fORS 2WisidE R Medix 2x
LUy LR B 40 BT A 5 B AT B0 R AR T, AR A
i, BEFEFAALED 10 min, BEN, BEICFEML, 2
25 M i 500 B RN P SR A o Bk, /D VR AR BRER K (DA
LTI RIS, (PO RE S ENRE R AR
. REMGSHELZ 1 min, EREHEE RERIRS .
Hi 3 LA 25RO ML N BHE IR SO L

AWFTE, o E S o 6 AN RS (1.
. M. AVR, AVL, AVF) R 6 4~ g T (V1. V2,
V3, V4, V5. V6), BEEMI (Wi Y. omE S
WS DIERAL, SRR R A I, T, AVF X
FebE VEE, AR E AL, 1. AVL 3R A0 % &
MBE, e s IR BT Bl g S ki, VI, V2 b % ml b,
5yt AT e IR Ak AL, 850 H e e AR Al ik £ i s S A
IfiLs V3 ~ V6 3t e ZmiBE, bR Zc e bR 2h ik e wir % = it
IMiLs V7 ~ VO bR AU e BE, 840t Ze e R 3 Dk [l g
S, oy AR Sh L
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WY, WS R AR, H S Pk RRIUE £
BT S PR, Olal— 3G RENP B ML IX A = 2 ASARAR
SERFR HIL. @ QRS<120ms, @ WLAEASAEAR Q
P, Q Pt AT LA L i
1.2.3 RIMEZEE RN Indkins X BF TR
SiGE A, I AL E IR, P R UL g ™ A A
e, o kIR A G 52 A BIVE Sk A <30%., b ks
(30% ~ 75%) FAEERAS (= 75%); JHAETLRE 5 h R
s (RTFAESZ . [mlE S SA e R Bl b b A (i — S A i 7 3k
AR >30%) . MR (iR 3 SO AR 2 S Bk
EREPE >30%) FI=3cAE ((Rik 3 il A fe Y
>30%). 2 0 BA 2 AR Sk 52 TAE 25 A B et
B AR A T B A R B A T
1.24 OB FEA R GE Vivid B9 29 8 7= 2 Ik
(S0 (MSS #3k) X BET O R AL, F4 W
S0 mm/s, FFKEH 1 ~ S MHz, @EHEEHZLOE
Sy, A M2 O = 5T 4 4% (left ventricular ejection
fraction, LVEF). / .0»25 &7k K W5 #1 (left ventricular
end-diastolic volume, LVEDV)_ /& .0 % I 45 K B &5
(left ventricular end-systolic volume, LVESV) . = [d][§ &
J%¥ (interventricular septum thickness, IVST) F172 .0 % )5
BEIZ R (left ventricular posterior wall thickness, LVPWT),
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1.3 Sil*#obr

K FH SPSS 22.0 Bk A WF AR HEA T SR AT oM.
TORHLA x5 Fon, ALMILLECR A ¢ 4655, 24l bR
MAES AR s EHEERERH R x C HIF ¢ 155, o3k
Kot Fn e S5 2 AR H ¢ Logistic |44y 4, P<0.05
RREFAARGIEE X

213 4BEE BRI AR

Tab 1 Comparison of general information among the three groups
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2 &R

21 R

RI R AR YR LR (07, %5
PR, RN . AT AL T b L
(P=0.027), FWHAE 4 EL (P=0.020), TC AT (P=0.028)

Je LDL-Ch 7K*F- (P=0005) ¥, Hapdihro itk 1,

173 IFHR4L (N=203) B EkEd (N=155) HEREH (N=140) XIF i P1iH
PERL (3B &) /n 98/105 88/67 80/60 7.201 0.027
WA /n 64 54 60 7.860 0.020
RIS /n 39 34 36 3.471 0.176
RIS /n 69 52 46 0.093 0.955
B LR 5 /n 50 36 31 0.040 0.980
AR 1S 67.03+9.71 68.49+10.35 69.00+ 10.69 1.695 0.185
BMU/ (kg/m’) 24.79+3.73 24.01+3.47 24.18+3.12 2362 0.095
03 /(7 /min) 77.21+13.84 77.07+15.04 73.81+13.38 2.625 0.074
W45 % /mmHg 137.01£20.18 137.37420.61 138.33+19.98 0.170 0.844
&F5K T /mmHg 80.86+ 11.84 79.94+13.23 79.58+ 11.66 0.483 0.617
LVEF/% 60.04+9.90 60.74+7.41 60.77+6.71 0.318 0.728
LVEDV/mL 49.33 +£6.62 49.04+5.01 48.71+£4.36 0.166 0.847
LVESV/mL 33.13+7.15 32.88+5.69 32.67+4.13 0.343 0.710
IVST/mm 10.70+1.07 10.79+1.30 10.53+1.00 1297 0.275
LVPWT/mm 10.57+1.25 10.60+ 1.06 10.58+1.07 0.019 0.981
TC/ (mmol/L) 4.18+1.01 4.12+1.05 4.40+0.97 3.594 0.028
TAG/ (mmol/L) 1.55+0.95 1.62+0.84 1.70+0.98 0.898 0.408
HDL-Ch/ (mmol/L) 1.10+0.30 1.07+0.30 1.03+0.28 1.878 0.154
LDL-Ch/ (mmol/L) 2.79+0.88 2.72+0.95 3.04+0.96 5.297 0.005

7. 1 mmHg=0.133 kPa,

2.2 34184 fQRS Kk & Lbik

FHI R x CFlBER 7 Kgeoxt 3 41 (RFHELL. e ik
AHFIEEPeAs) BEM QRS (+) KARLR ST,
R EorEBHE QRS (+) MIRAERKIKA 8.89%, 16.13%
F130.71%; 5 A4 LR, o B RN b B pe a5 4l
BHH R A BIGAFT T (P=0.001, P=0.003),

2.3 ANl S0 A8 el D S D] QRS (+) I
2427
R A ES BT AR B2 el O B fQRS (+)
FIHEATER, SRR, AIFESOREH QRS (+) 2
T V3 Fn VAR, AL QRS (+) LTI, T,
AVF, VLI V2 2, B4 fQRS (+) £ BT
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I, AVL Rk, HARZEREAGUHFEL (35 P<0.05)
(%2).

42 I MERTEREN QRS (+) UKL

Tab 2 Comprision of fQRS(+) leads in patients with different single vessel lesions

CRERRS () RiME% g Bk .

SEHE R R B, X Pl
1 2 1 9 13.176 0.022
AVL 2 1 10 12.683 0.041
1 14 33 3 9.565 0.003
1l 12 17 3 7.006 0.003
AVF 12 19 2 7.633 0.002
Vi1 7 11 7 2314 0.031
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LHERS () FiME A BlEX .

SRESR R R B, L P
V2 6 12 6 5.894 0.043
V3 11 5 5 0.740 0.024
V4 12 6 7 7918 0.021
V5 4 7 9 1.670 0.534
V6 6 4 7 8.297 0.616

2.4 fQRS 5 )L IS5 Br

KF =t Logistic [A1J95#7%F fQRS (+) £, fQRS (—)
HEEMWEODEEMLITR, £RER, QRS H
LVEF & f1 #l % (5=—0.030, OR=0.971, 95% CI %
0.945 ~ 0.997, P=0.029), 5 LVESV S IEA% (7=0.042,
OR=1.043, 95% CI % 1.005 ~ 1.082, P=0.026) (3% 3).

# 3 fQRS 5 /7.3 B4 It Logistic [B]J 5347

Tab 3 Binary Logistic regression analysis of fQRS and left ventricular remodeling

DR 2R Al OR fti 95% CI P i
LVEF —0.030 0.971 0.945 ~ 0.997 0.029
LVEDV 0.022 1.022 0.985 ~ 1.061 0.244
LVESV 0.042 1.043 1.005 ~ 1.082 0.026
IVST 0.027 1.028 0.857 ~ 1.232 0.769
LVPWT —0.025 0.975 0.815 ~ 1.168 0.787

3 itig

R B G B Y R, AR SRR DR R 9
AT EAARIES H W, (RO UUE ST R 4R i
IRRER N Fe Tk, — 5 T B R R — 2 b
CABRARGEL O R 3, 55— T3 THI 5 B i DR IR e e
AT, BRI ALEE.OH ™ R B2 Tl T
T, DAAGPROIERM:, PR, ERrA SO
KA E b, O HRERSAE AU RGBS 1,
BAE T ORI R E, AR
PR B ER OMER T BN i 1A DIRRE . & X TE A0
LA SRR A, — 2B E an T P2 . D3R
o, OFABS . TIEEEAAE, fQRS S E XM ST
J5 75 T TERE T SOARAT TBORB 2 1 5GTE, Hovs QRS &
BRI 2 — ",

fQRS J&.L LA E R 2 W HbRE, R TOEAE
PrR e AP, AR, F7E 2006 432 [F] Das #4%
% U ORI T3 F fQRS (BT, Xt 479 il fQRS (+) i
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= [Py (58.2+13.2) %, 283 Bl B4k 1 dt47 4 #r
JE &I, fQRS Xt i35 U AILEE 5L I A0 WL IR 1 12 7 i g%
JE R S E A B T 20 ) A2 91.4% . 89% Fil 94.2%,
m TIREE Q Pk, RN, ZFFEREL, (Ea kLR ahk
LEAMEEF T, fQRS (+) HIAAZNA 54%; (ELWER
HRIT BRI NTRTT G, FRRETETC o> (1 A% 1) fQRS
(+) RHAEFKD 24%, MEEEATEERR AR
57% (P=0.002), iR HufE R T fQRS ¥ W AP
PR A AE R IH PO URE ST G PR35 3L, Erdem %
A U R E P BoR, E 2O ILEESE G 48 h
N, fQRS (+) &3 T T ONEF I LLFIEK QRS (—)
HFEThE . IR fORS 5O ML ARSI SE I 1)
TR AR B, dkfife n fORS sinl 15 A el R 2k 2
PEFNBR [FE ol i MR A IS T R TS AN R IR bR

Bifi % % fQRS MFZEHI B H TR A, BF9C# KB fQRS A
(R O O LR SE (B8 2k, BRIFE) dE4TieWr
RO PE Al e B2 RO L A R 3 1% S e B A —
SERNZWTE, O lUs (ARG IEE. JE8mdt) . &
i e PO, O = R E AR, Brugada £ 5 1E, Bob
B w4 = O L% (arrthythmogenc right ventricular
cardiomyopathy, ARVC). 3k QT K425 E%E, Cho
g YAt 150 (31 JB A O LR I 17 22 B0 1 S S T S ML IR
B B % A (single-photon emission computed tomography,
SPECT) i S JC .0 LR 1Y 56 .00 03 A8 38 [ 2 3 4R 1% R
(60.5+8.5) %', 102 5l B | #e4THFFE & B, fQRS (+)
MK A3 g 32%, HAZWLO LB M ORE . FrR . B
PE TR IAE B PP LI A 57 3 32.0%, 77.9%., 26.5% FiI
82.1%; (EIAEE TARNE . MBI, WRARSE . BEIRA L. i
s s S fa bl I R adE— 5 & B, fQRS S U AL Il A Ak 37
fabs B, SO A T RIS A, Korkmaz % ¥
BFZE A IN Ay, fQRS S Hi e tR 2 ik B 4% F 57 Tl g b
(OR=7.202, 95% CI 2} 4.195 ~ 12.367, P<0.001), =
WF ST BT 2256 IR B ks 52 12 A et O i BB EA T 0 AT
S5 WoR QRS Y A 2 B 6 R 2 sk 22 B BE 1Y) Jn o i -
m (3 P<0.05); FEHIFH, "TRE 5.0 L4l ShRE T B,
OMLRFE, SO MUK SO BILHD 55 5 B0 L 48 A T 1%
FIER ., BER ., B FEEA R, o s
GEACEr, AED RO RIE LRI fQRS, AMFHIE B
7, fQRS (+) WSR-S 5eE 4R A b A I 457 ik i, 71 FBl A A=
—% (¥ P<0.05); %L RHE—FRIET fORS 5k
WORAB I &, Akt fQRS mIE A H B IS Wi O
fabrz—, MIRREMRISRIEMES %, Wi, R
Xt fQRS (+) #H. fQRS (—) HBEEHWALEEML S
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B, fQRS 5 LVEF L% (P=0.029), 5 LVESV & F
FHK (P=0.026) 5 ZRiMHE REREECHRIL, 703 Ay AT
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