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Relationship between fragmented QRS and left ventricular systolic
synchrony in patients with coronary heart disease

YAN Guohui, CHEN Jianghua, GAN Shufen,ZHANG Shaojie, LIN Yanduan, JIANG Yong
Department of Ultrasound, Zhongshan Hospital , Xiamen University , Fujian 361004, China

ABSTRACT Objective To investigate the relationship between fragmented QRS (fQRS )and left ventricular systolic
synchronicity in patients with coronary heart disease (CHD ). Methods A total of 176 CHD patients with narrow QRS and near—
normal EF were recruited and divided into two groups according to the ECG with or without fQRS, fQRS group(n=55) and non—
fQRS group (n=121).The systolic velocity of left ventricular segments, time to peak were evaluated by tissue Doppler imaging
echocardiography.The maximum and standard values (Ts—12, Ts=SD) of the time to peak in twelve segments were calculated.The
differences in the two groups were compared and Ts—SD =32.6 ms was used as the standard of intraventricular dyssynchrony.The
association between fQRS and clinical and echocardiographic variables was analyzed using multivariable Logistic regression
models.Results The Ts—12 and Ts—SD were significantly prolonged in fQRS group compared with non—fQRS group[ (128.8+
49.6)ms vs.(110.6+46.3 )ms, (43.7+17.7 )ms vs. (37.8+17.4)ms,P=0.019,0.040 ].In addition, the proportion of left ventricular
dyssynchrony was significantly higher in patients with fQRS compared with those without fQRS(75% vs. 58% ,P=0.033).
Multivariate analysis revealed that Ts—SD(OR=1.06,P=0.016) and multivessel lesion( OR=2.85,P=0.011) were independent
predictors for fQRS. Conclusion Intraventricular dyssynchrony is evident in CHD patients with narrow QRS and fQRS.

KEY WORDS Tissue Doppler; Fragmented QRS ; Coronary artery disease ; Synchrony

KEBUOMEPR BB R RO E AT UL BESE ShKORAEERE AL OIS (LA TR AR 0o ) £ O LR
QRS ¥ (fragmented QRS,fQRS)™, FFE 230 btk IR AN/l i nT 58 200 % 3 sh AN 47 , DI 7E O Ha ]

FLLIH  E R A RBEI S TRE ST H (81401418)
YEZ 57 :361004 AL JE 1T, JE I TR 2EBHE Hh 1L s B s s 24



- 78 - A BE2e 2 2017 4E 2 A8 19 %5 2 ] T Clin Ulirasound in Med, February 2017, Vol.19, No.2

B FQRS, HIGIEA OO WAL, fQRS Xi e Lo £
AN R R UG FCBEFE AR A AR i AN . 7F
AEdi Y MR HAE QRS S8 E 1 fQRS 54
F 0 E NI ASRIE A AR5 N FH 21 21 5
ARG 2 F AR DI REHE L 1E H 1A QRS PO
s B H fQRS H AW R L& .

AREHE

— WS

PEEL 2014 4F 1 A 2 2015 4F 12 A 3R B 2 wdIk
Sk SRS IR B K R /D 1| AEBEAE>509%, %5 QRS 3%
B 176 4, o 55 145 141, 4 31 441, 474 40~82 %7,
F1I(68+10) % o HEBRARAE : FEAMLPE 0> ) 20 7 H 1Y
O IR REA O IR R 5 B SR I3
O WUESE | 26 % S 8 (LVEF ) <50% , L) K0 Ha, [E
i 5 R (LA 50 2 PR O 58 4 1 R S A% S BEL ) o
TG B A IR D BB IE % (LVEF =50% ) , AR ¥
HHLEA TE QRS 434 fQRS BHYEZH 55 1411 fQRS ]
PEZ 121 ], Horp fQRS FRPELL 40 B8 Z2 320748 , 9
A S 96 QRS BIMEAL T 58 BRI AE
ARG 128

= AER S

1O H RGN (5 GE MAC 5000 (Lo H RIHL, 5% B
O HEIHLZE(60 Hz, 25 mm/s, 10 mm/mV ), ic sk
12- SO HLE B fQRS 228 X5 AHABII AN K AL S EX
FEAEASTT RSR 1Y = AR s AR , FEaliA: Q U, Hl
it RSR A (HA ZFAE (B 1) ZAHBCE th R
o S Y% Z A s DI Y B, S Y0k 280k A
S P

2. L S RS« i GE Vivid 7 B 23 )
ARSI, Mds 8% JR 1.5~4.3 MHz, & BN
FIMSE, SF-FFI ,  RILRE 70 sl PR i 5 s K/ N i
M3 E S A 1 ML 8 J12# 580 I A 21 254
FEARRAEFRUE RN | P RO AR KBl 22 3 A4~
SR B R RS, 22 & B R B 12 B
AT A P R R D ] 5 1 12 7 B AR AC s 1

RSR’ Sr’ Notched S | Notched R fORS

o

ul
p(xas T Y e | e e
B 1 AFEES QRS HIEARE

SEI(E (Mean_Vs ) 3 B ik I8 R () B K22 (EH (Ts—12) J2
FRUEZE (Ts—-SD) o, A Ts—TD>32.6 ms 1 K 28 2 4 A ]
HIPRE

= Guitrab B

i SPSS 15.0 Geit#dk, THEBIRIL x5 O,
17 ¢ K55 5 THECTOR A A 43 FL 3R AT 2 K5 fQRS 5
IR B LSS ZEHXERRHZHNE
Logistic [A1IH73#7. P<0.05 NESHGIFE L,

# R

— R A

PHEHAEARIS PR L TR s PR s B sk
O VAR BE 9 50 46 5 T LR, 2 F R R I E E L.
fQRS FHIELL S fQRS B4 22 329 28 11 & A R 43 3]
FT8% F 48% , QRS Ik FRI IS 8] 4351 F3 (9712 )ms Al
(91£10)ms, FZH HeA 2 38 a2 5 L (34 P<0.05)

TUHHUE O S E SRR

PR FLEE O S R SR 1. fQRS FAME
e NI KT fQRS BAYEL, H LVEF 1%, 2%
S G (X P<0.05) s (B B4 8] 22 B3 N AR A
Pk IhRETE bR LR =2 RIS TegE i

= AR Z TSR

fQRS FH:4H Mean_Vs (3.33+0.88 )em/s, fQRS
BATEZL Mean_Vs “H(3.67+£0.98 em/s, A LR = RA
G it2am L(P=0.029) ;fQRS FHE4H Ts—12 . Ts—SD 4>
4 (128.8+49.6 )ms . (43.7+17.7 )ms ,fQRS FATEZH Ts-12.,

® 1 MALEEFIEA OIS ELE (Res )

215 LVDD(em) LVDS(em) LVEF(%) LA(cm) E(cm/s) DT(ms) Alem/s) E/A
fQRS FR:AL 5.09+0.89 3.68+1.07 52+12 3.88+0.56 69+24 230+69 83+18 0.90+0.53
fQRS B4 4.76+0.56 3.15+0.72 59+12 3.77+0.51 67+17 230+62 83120 0.86+0.40

P1{H 0.003 0.001 0.001 0.440 0.960 0.990 0.600

LVDD: ZE & EF AR s LVDS : ZE SR AI AR s LVEF : 223 35 L0388 LA 76 53 AR 5 B - Z A LI 5 LU I (L EE 5 DT B WAEIREE IR 1] 5
A T AT SR AL A (R L 5 1/ A A 1 R S T SR M o R R L



Il AR B2k 2017 4F 2 A58 19 555 2 ] J Clin Ultrasound in Med, February 2017, Vol.19, No.2 - 79 .

Ts=SD 43514 (110.6+46.3 )ms , (37.8+17.4 )ms, P 21 Lt
BERMAGITHE L (P=0.019.0.040). WK 2,3,
RS EEIEE e
Z A ZR FHGE 5B BR fQRS J&Fll Ts-SD
(OR:1.06,95%CI:1.01~1.11,P=0.016) F1Z 3 %R 3k
5 (OR :2.85,95%C1:1.27~641,P=0.011)H 52N &

b bt

Vit AMLWJM b

- EI ' fQRs BH‘@?E@# 12 SHO A

AV

vicmis) 333 16

5 Sk 78 5 11 -5 7 2 O o FEE SR WA ] 22
Bl 3 QRS PHYELLE 75 Z Wik [0 it 42 5]

Wit

O I 100y 8 ) ST ERARAS T ILZ e ey e 4 A7
gk, O WL A AT UGS s TR T O LA S 1 = A 3
A B AU IRE =i A2, | b ml 0L, O LA B LA
T A T ONETE S, SRS RIC A — e
R i T AL S [R5 fQRS SR AR PR Y
— TR e bR, BER O WL AR AR R LR
IRIAFERI T RE,  H AT AR PR 32 B A e HO i
P SRS U SR i A P U U & A
AR H PRBEAE G BONAME . ATIAESE
7N KA FQRS SO0 R B A2 & 4 AR B I,
{HIEETF QRS SOEFHER R AW I

AR QRS ML M ToETE , HA ST = HE fQRS
AIRE S D NURR | £F 2 Ah sl e i DX 300 LR 7% sh & A
FE T AR — A 5 o DU (2T 44k S0 LR Il
AL B O LSRR F TS S A ZER A58 4, FECO LN
Il B R RGN, ShAE A7 O AHAR BB, 14 308

TR, AR SR B U 28 BRARE B
QRS PR IR KA, HL T 53 5 1] (%) 4g 28 1 7= A T )
PIR o ZF AL RO WLHZ e SRR 240 R Pl S %
I, O I 2630 fQRS R O LT Ak 550 LR
IR FEOLE G S L F RN | Bleeker S5 OHT T
DAL S 22 = USRI B 2R UESE T ILEF
AL AT 5 RO IUE SRS, 4K 1T S 2505 B BEYE A 3R
iz 8y, 0 J1 AR s 3 A IIFS IR SR Bl O B
A PR AL AR AR 5 O WA 4L %
ARWFFEEE R W (QRS PHIE . 22 %Wk 4s Th g in
EH# (LVEF=50% ) . % QRS i i 56 0 5 3 A AE
BT, HARAREIEH e K B AR
SRR U D A, P fQRS 2T Ts—-SD iy
AR, 8 fQRS BAETESINE w0 B3 O =
SER R INRERI AR, A e 2 N AL 432 sl AN [H]
$o DB R AW 12 sl & AL 22 50 R 25 L[]
YEFMEE S LVEF #5301 1E 5 05 O £ 5 H B FQRS,
SO F IS A AR AS A AT 8 50 LBk A
o, MRS O A FEAT S o TR sl ik i 438 14 sk 1> Hp 17
FEAR LWL AL, B i DX LR I, Bl 4R 27 kAL , ARk
I DX (U A RE T AR AN ) S 00 54519 B O LY
ANFERAE A AR | H PG AR I 2 i O
T T8 = O AR AR RIS (O EEIEZS  DihE
I — R A AL . TQRS Y B R RO LB
ML LT A B RE B o, WA S AR AN [R]85 I B
g LTIR, eb O B R ER O L BT fQRS AT F
LW IWEA RGO, SR O R B S 3 22 ZE ML
W AE T REA — 5 M, RS BIF 9T AR 4 ke e , 1
J LVEF 2T 1E % A XU e O iR, i AR R I
IR, AR5 e —2 e .

25 ik

[1] Chatterjee S,Changawala N.Fragmented QRS complex:a novel marker
of cardiovascular disease( J |.Clin Cardiol,2010,33(2):68-71.

(2] Giingor B,Ozcan KS,Karatas MB,et al.Prognostic value of QRS
fragmentation in patients with acute myocardial infarction:a meta —
analysis[ﬂ.Ann Noninvasive Electrocardiol, 2016,21(6):604-612.

[3] Lorgis L,Cochet A,Chevallier O,et al.Relationship between
fragmented QRS and no —reflow,infarct size,and peri —infarct zone
assessed using cardiac magnetic resonance in patients with myocardial
infarction[ J ].Can J Cardiol ,2014,30(2):204-210.

[4] Basaran Y,Tigen K,Karaahmet T,et al.Fragmented QRS complexes
are associated with cardiac fibrosis and significant intraventricular
systolic dyssynchrony in nonischemic dilated cardiomyopathy patients
with a narrow QRS intervall J |.Echocardiography,2011,28(1):62-68.

[5] Das MK,Khan B,Jacob S,et al.Significance of a fragmented QRS

complex versus a () wave in patients with coronary artery disease (Il



- 80 - A BE2e 2 2017 4E 2 A8 19 %5 2 ] T Clin Ulirasound in Med, February 2017, Vol.19, No.2

Circulation, 2006, 113(21):2495-2501.

[6] Yu CM,Lin H,Zhang Q,et al.High prevalence of left ventricular
systolic and diastolic asynchrony in patients with congestive heart
failure and normal QRS duration[ J ].Heart,2003,89(1) : 54-60.

[7] Yan GH,Wang M,Yiu KH,et alSubclinical left ventricular
dysfunction revealed by circumferential 2D strain imaging in patients
with coronary artery disease and fragmented QRS complex [J ].Heart
Rhythm, 2012, 9(6):928-935.

[8] Torigoe K,Tamura A,Kawano Y,et al.The number of leads with

fragmented QRS is indepen —dently associated with cardiac death or

hospitalization for heart failure in patients with prior myocardial
infarction[J .J Cardiol ,2012,59(1) :36-41.

[9] ShaJ,Zhang S,Tang M, et al.Fragmented QRS is associated with all—
cause mortality and ventricular arrhythmias in patient with idiopathic
dilated cardiomyopathy [ J ].Ann Noninvasive Electrocardiol ,2011,
16(3):270-275.

[10] Bleeker GB,Schalij MJ,Molhoek SG,et al.Frequency of left
ventricular dyssynchrony in patients with heart failure and a narrow
QRS complex| J |.Am J Cardiol ,2005,95(1):140-142.

(Ui H 91:2016-06-18)

- IG5 7] R iF -

Ultrasonographic misdiagnosis of round cell liposarcoma: a case report
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