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The QRS Complex Duration in Patients
with Atrial Fibrillation

ABSTRACT

Relationship between the QRS complex duration (QRSD) and clinical manifestation of atrial fibrillation
(AF) was studied in 126 patients mean age (65x10) years. 54% of patients had prolonged QRS complexes,
shortened QRS complexes were absent. The frequency of intraventricular blocks in patients with normal QRS
complex was 14% and with prolonged QRS complex 41%. Patients with prolonged QRS complex and
intraventricular blocks had more severe clinical manifestation of AF in the comparison with those who were
without such. QRS complex prolongation was more likely to be associated with senile age, male gender and
presence of paroxysmal and persistent AF. Prolonged QRS complex was positively related to left atrial
anteroposterior diameter, left ventricular (LV) end-diastolic diameter, LV posterior wall thickness, heart
failure and arterial hypertension severity, and negatively associated with LV ejection fraction and heart

rate.

Key words:
QRS complex duration, normal QRS complex,

Introduction

Atrial fibrillation (AF) is the most common arrhythmia in
general population and its prevalence markedly increases
with age [9]. While the prevalence of AF is less than 1% at
age below 60 years, about 10% at age 80 years or older suffer
from this arrhythmia [8]. AF can be both the consequence
and the cause of heart failure (HF) [11]. The prevalence of
AF rises from 10 to 40% with the increase of HF New York
Heart Association (NYHA) functional class (FC) from I to
IV [11]. AF is associated with increased risk of
thromboembolism, stroke and overall mortality [12].

Changes in the QRS complex duration (QRSD) either by
shortening or prolongation may cause myocardial electrical
vulnerability and fatal ventricular arrhythmia [7], intra-
and/or interventricular dyssynchrony [2, 13], myocardial
remodeling, intracardiac hemodynamics disturbances [5],
decrease of the cardiac output and are the independent
predictors of higher mortality [6, 10].

Despite the suspected significance of the problem of the
QRSD in AF, it remains poorly studied. Evidence from [3]
suggests that presence of left bundle-branch block (LBBB)
and AF in patients with congestive HF is associated with a
significant increase in mortality. According to [8], a
progressive increase in QRSD is a predictor of poor prognosis
in AF patients with preserved LV function.

The relationship between the QRSD and intraventricular
blocks in AF patients has not yet been reported.

The aim of our work is to study the relationship between
the QRSD and clinical manifestation of AF to develop

© |.Yu. Rybalchenko, M.I. labluchanskyi, 2011

prolonged QRS complex, intraventricular blocks, atrial

suggestions for improvement of the quality of its diagnosis
and treatment.

Materials and methods

A total of 126 patients (84 men) mean age (65+10) with AF
were included in the study. Among them, permanent AF was
diagnosed in 81 patients, persistent AF in 34 and paroxysmal
AF in 11 patients. Average duration of AF at the moment of
examination was (6£5) years. Arterial hypertension (AH) was
diagnosed in 107, coronary artery disease (CAD) in 78, heart
valve disease in 27 patients. Among these patients, 20 had
NYHA FC I, 58 had FC 1T and 45 had FC IIT symptoms.

Patients with stable angina pectoris IV class, acute
coronary syndrome and NYHA FC IV were excluded.

To study the relationship between clinical manifestation
of AF and QRSD, the following classes of QRSD were
singled out: shortened (less than 60 ms), normal (60—100 ms)
and prolonged (more than 100 ms) [1].

To diagnose AF, intraventricular blocks [ 1] and to measure
heart rate (HR) and QRSD, 12-lead electrocardiography
(ECG) was performed on a computer electrocardiograph
«Cardiolab+». All measurements were made in digital files on
computer screen. The QRSD was measured in leads 11, V1,
V5 and V6 (three consecutive complexes), using the widest
QRS complex from the lead and registered complexes. The
QRSD was measured from the earliest onset in any lead to
the latest deflection in any lead. ECGs were evaluated by two
independent observers without knowledge of the clinical
status of the patient.
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Assessments of left ventricular (IV) ejection fraction (EF),
LV end-diastolic diameter (EDd), left atrial anteroposterior
diameter (LAAPd), LV posterior wall thickness (PWd) were
performed with a «SIM 5000 plus» echocardiograph («Esaote
Biomedica», Italy). The measurements were performed
according to the recommendations of the American Society of
Echocardiography. Measurements were repeated in three
separate cardiac cycles and then averaged together.

Systolic and diastolic blood pressure (BP) was measured
using device «Microlife BP AG1-20».

Data were analyzed using SPSS 15.0 for Windows.
Statistical analysis was performed using parametric methods
(mean — M and standard deviation — SD), qualitative
variables were described by the relative values (% and
deviation — o).

The following factors were included in the model: gender,
age, AF form, NYHA FC, BP degree, echocardiographic
variables (LV EF, LV EDd, LAAPd, LV PWd), and ECG
parameters (HR and QRSD).

The patients were divided into subgroups depending on
the presence or absence of intraventricular blocks. To
determine the statistical differences between groups and
subgroups of patients we used the Student's t-test and (in the
absence of a normal distribution) —non-parametric Mann—
Whitney U-test. A P-value of <0.05 and <0.01 was
considered statistically significant.

Results

In study population the range of the QRSD is (65—190)
ms. Of these patients, 46% have normal QRS complex and
54% — prolonged QRS complex. Shortened QRS complexes
are not observed. The distribution of the QRSD is
asymmetrical with a shift towards shorter values: the
asymmetry of the distribution of the QRSD is (1,26), the
excess is (1,96).

In AF patients QRS complex is prolonged mainly due to
nonspecific intraventricular conduction delay in the range
(101-120) ms and due to intraventricular blockades in the
range (121-190) ms. With QRS complex prolongation, the
frequency of intraventricular blocks increases: in AF patients
with normal QRSD it does not exceed 17% and reaches 100%
in AF patients with QRSD more than 150 ms. Intraventri-
cular blocks in AF patients with normal QRSD are
represented mainly by right bundle branch blocks (RBBB)
and bifascicular blocks, in AF patients with prolonged QRS
complex — all types of intraventricular blocks.

The clinical characteristics of patients are summarized in
Table 1.

QRSD in men exceeds women's (p>0.05). Intraventri-
cular blocks occur almost in one-third of men and in one-
fourth of women. In women intraventricular blocks are
represented by RBBB and left fascicular semiblocks (LFH).
LBBB and bifascicular blocks are observed only in men.

With age QRS complex becomes longer (p<0.01) and the
frequency of intraventricular blocks increases. Isolated LFH
occur only in patients of mature age and elderly, and
bifascicular blocks are seen in senile patients. LBBB most
frequently occur in senile patients.

OPUTTHANIbHI ROCNIMKEHHA

With HR increase, QRS complex is shortenened (p<0.01,
p<0.05). Intraventricular blocks most frequently occur in
bradysystolic AF and least frequently in tachysystolic AF.

With NYHA FC increase, QRS complex becomes longer
(p>0.05) and the frequency of intraventricular blocks rises.

With AH severity increase, QRS complex becomes longer
(p>0.05) and the frequency of intraventricular blocks rises.
In patients with normal BP intraventricular blocks are
represented by RBBB and LFH, in patients with mild AH
mainly by LBBB, and in patients with moderate and severe
AH by all types of blocks.

The maximum QRSD (p>0.05) and the highest frequency
of intraventricular blocks are observed in paroxysmal and
persistent AF. RBBB prevail in permanent AF and LBBB in
paroxysmal and persistent AF.

With left LV EF decrease, QRS complex becomes longer
(p>0.05) and the frequency of intraventricular blocks
increases. LBBB prevail in patients with LV EF (20-42)%
and RBBB (43-88)%.

With LV EDd increase, QRS complex becomes longer
(p>0.05). No significant differences concerning frequency of
intraventricular blocks are noted between the LV EDd
subgroups. In patients with LV EDd less than 55 ms
intraventricular blocks are represented mainly by RBBB, in
patients with LV EDd 55 ms and more by all types of blocks.

With LAAPd increase, QRS complex becomes longer
(p>0.05) and the frequency of intraventricular blocks
decreases.

As LV PWd decrease, QRS complex becomes longer
(p>0.05) and the frequency of intraventricular blocks
increases. In the first subgroup there are only RBBB and
fascicular blocks, the second subgroup is represented by all
types of intraventricular blocks.

Table 2 shows the comparative characteristics of AF
clinical manifestation in patients with prolonged QRS
complex with intraventricular blocks and without them. In
patients with intraventricular blocks QRSD (p<0.01), age
(p<0.01), HR (p>0.05), LV EF (p>0.05), EDd (p>0.05) and
LVPWA (p<0.05) are greater than in patients without blocks.
LAAPd in patients without intraventricular blocks is greater
(p>0.05) than in patients with blocks.

Discussion

In study population there are only normal and prolonged
QRS complexes. Absence of the shortened QRS complexes
confirms the data [4, 7] of their extremely rare occurrence.

We met only one published article, which examined the
frequency of intraventricular blocks (namely, the complete
LBBB) in AF patients [3]. The proportion of complete LBBB
in AF patients, which we obtained in our work [4, 7] is close
to the established by S. Baldasseronia [3].

We were unable to find any published articles concerning
relationship between the QRSD and intraventricular blocks
in AF patients.

With QRS complex prolongation, the frequency of
intraventricular blocks increases. The frequency of
intraventricular blocks in AF patients with normal QRSD is
14% and in AF patients with prolonged QRS complex 41%.
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Table 1
Relationship between QRSD and clinical manifestation of AF
Number of patients, n (p(%*c))
Clinical QRS . .
manifestation complex without Intraventricular (i/v) blocks
of AF ms, Misd Total . . . .
ilv blocks t;AIII ilv RBBB LBBB LFH Bifascicular
ocks blocks
. M 111+24 84 (100) | 58 (69+6) | 26 (31+9) | 10 (12+10) | 7 (8+10) 6 (7+10) 3 (4+11)
gender
F 109+22 42 (100) | 32(76%8) | 10 (24+14) | 9 (21+13) - 1 (2+14) -
mature 105419 45(100) | 34 (7627) | 11 (24+13) | 5(11£14) | 1(2+14) | 5(11+14) -
;g:}s elderly 106£18 57 (100) 46 (8116) 11 (19£12) 7 (12£12) 2 (3,5£13) 2 (3,5£13) -
senile 128+32** | 24 (100) | 10 (42+16) | 14 (58+13) | 7 (29+17) | 4 (17£19) - 3 (12+19)
t"r;s: 60 129+33 11(100) | 7 (64%18) | 4 (36x24) - 3 (27+26) - 1 (929)
HR,
(beats/ 60-90 1104£23* 70 (100) 50 (716) 20 (29£10) | 13 (19t¢11) 3 (4+£11) 3 (4+11) 1(2+14)
min)
mg;ego 106+18* | 45(100) | 33(73+8) | 12 (27+13) | 6 (14+14) | 1 (2+14) 4 (9+14) 1 (2+14)
Paroxys
m. and 11125 45(100) | 31(698) | 14 (31£12) | 4(9+14) | 5(11x14) | 4 (9214) 1 (2+14)
AF persist.
form
E::t“a' 109422 81(100) | 59 (73t6) | 22 (27+9) | 15(19+10) | 2(2+10) | 3 (4£11) | 2(2%10)
[ 105+16 20 (100) | 15 (75¢11) | 5(25+19) | 2 (10£21) | 1(5%¢22) | 2 (10£21) -
YA 1 108+19 58 (100) | 43 (74+7) | 15 (26+11) | 8 (14212) | 4 (7+13) 2 (3+12) 1 (2+14)
FC 1] 11630 45(100) | 30(68+9) | 15(32+12) | 9(20+13) | 2 (4%14) 2 (4+14) 2 (4+14)
"F‘I";m”t 9813 3(100) | 2(67+33) | 1(33:47) - - 1(33£47) -
normal 10828 19 (100) | 14(74+12) | 5(26+20) | 3 (16+21) - 2 (10£21) -
Mild AH 10721 14 (100) | 10(71+12) | 4 (29+23) - 3 (22+24) - 1 (7+26)
BP Mode-
degree rate AH 108122 68 (100) 49 (7216) 19 (28+10) | 12 (18x11) 3 (4111) 3 (4111) 1(21£14)
Severe
AH 118424 25(100) | 17 (68+11) | 8(32¢16) | 4 (16+18) | 1 (4+20) 2 (8+19) 1 (4£20)
20-42 118+33 15(100) | 10 (67+15) | 5 (33%21) 1(6224) | 2 (15£25) 1 (6+24) 1 (6£24)
'é\,ﬁ o | 43-65 11025 72 (100) | 52 (72+6) | 20 (28+10) | 11 (15+11) | 4 (6£12) 4 (6£12) 1 (1£10)
66-88 109420 39 (100) | 28 (72+8) | 11 (2814) | 7 (18+15) | 1 (3%17) 2 (4+14) 1(3+17)
LV t'ﬁf 55 108422 80 (100) | 57 (71+6) | 23 (29+9) | 15(19+10) | 3 (4%11) 5 (6+11) -
EDd,
mm ﬁfofgd 113425 46 (100) | 33(72+8) | 13 (28+12) | 4 (9+14) 4 (9+14) 2 (4+14) 3 (6214)
LA :ﬁ; 40 10923 77 (100) | 49 (64+7) | 28(36+9) | 14 (18+10) | 6 (8%11) 6 (8+11) 2 (2+10)
APd,
mm fnoofe”d 111£23 49 (100) | 41(846) | 8(16£13) | 5(10%13) 1 (2+14) 1 (2+14) 1 (2+14)
LV :-heasns14 107121 54 (100) 42 (7816) 12 (22412) | 10 (18%12) - 2 (4114) -
PWd,
mm ;‘t}f:d 113+24 72 (100) | 48 (67+7) | 24(33+10) | 9 (12+11) | 7 (10¢11) | 5 (7+11) 3 (4+11)

* - p<0.05, ** - p<0.01 — in current values between observed subgroups.
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Table 2
Comparative characteristics of AF clinical manifestation in patients with prolonged QRS complex (Msd)
Intraventricular HR, o LVPWd,
blocks QRS, ms Age, years beats/min LV EF, % EDd, mm LAAPd, mm mm
Absent 11310 6418 74+23 58+15 52+8 406 142
Present 141+23* 72+10* 79119 59+14 5316 3817 154£3*

* — p<0.05, ** — p<0.01 — in current values between subgroups depending on the presence or absence of intraventricular blocks.

According to the results of our study, patients with
prolonged QRS complex and intraventricular blocks have
more severe clinical manifestation of AF and the longer QRS
complex than the patients who did not have such blocks.

In our work, intraventricular blocks in AF patients are
more likely to be associated with male gender, bradysystolic
AF, paroxysmal and persistent AF. The frequency of
intraventricular blocks rises with age, increase of HF and AH
severity, decrease of LV EF and LAAPd, thickening of
LVPWAd and prolongation of QRS complex.

It should be noted that LBBB and bifascicular blocks
versus other interventricular blocks in AF patients are
associated with more severe clinical manifestation of AF. These
results in general coincide with data [3, 10, 14] that LBBB is
associated with more advanced HF, lower LV function, poorer
prognosis and higher overall mortality in patients without AF.

Our results that prolonged QRS complex is associated
with senile age, male gender, more advanced HF and reduced
LV EF are, in general, consistent with previous studies [2,
10], which were obtained in patients without AF.

Our findings concerning HR reduction with QRS complex
prolongation are the same as those that had established by
R. Childers et al. [4].

Our data that prolonged QRS complex is associated with
paroxysmal and persistent AF, and increased LAAPd, EDd
and LVPWd in AF patients are also new.

Conclusion

QRS complex prolongation is more likely to be associated
with senile age, male gender and presence of paroxysmal and
persistent AF. Prolonged QRS complex is positively related
to LAAPd, EDd, LVPWd, HF and AH severity, and inversely
associated with LV EF and HR.

In the management of AF patients it is important to
consider the QRSD and the presence of interventricular
blocks. QRSD changes may reflect the effectiveness of
therapeutic interventions.

Further investigations are advisable to study the
importance of the QRSD in clinical course and outcomes of
AF to improve the quality of its diagnosis and treatment.
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MpopomxntTenbHOCTb KOMMiekca QRS y nauueHToB ¢ pnbpunnsumen npeacepanm

N.10. PbibanbyeHko, H.W. fonyvaHckmn

PE3IOME. WU3yuyeHa 3aBMCUMMOCTb MPOJO/MIKUTENIBHOCTU KoMmyieKca QRS OT COBOKYMHOCTM KAWHUYECKUX
npossneHuin ¢ubpuanauun npeacepauit (®PN) y 126 nauueHtoB B Bo3pacte 65+10 netr. YV 54%
NauueHToB UMeN MecTo yANUHEeHHbIN KoMnueKc QRS, yKopoyeHHbIx KoMnaekcoB QRS He Habnoaanoch.
YacTtoTa BHYTPUKENYAOUYKOBbLIX 6JI0KaA Y NaLMeHTOB C HOPMaNbHbIM Komnaekcom QRS coctaBuna 14%, ¢
VANUHEHHbIM — 41%. Y NauneHTOB C YANUHEHHbIM KOMMJIEKCOM QRS U BHYTPUIKENYAOYKOBLIMU GNOKagaMu
MMeNin MecTo GoJsiee TAXKeNble KIMHUYecKue npusHaku @I, yem 6e3 6a0kap. C yanuHeHnemM KommjieKca
QRS Bo3pactanu (YHKUMOHANbHLIW KNACC CepAevyHOM HeAO0CTaTOYHOCTH, CTeneHb apTepuanbHoOM
runepTeH3uu, nepefHesagHuil pasmep NieBOro npeacepamua, KOHEYHO-AUACTONMYECKUN AUAMETP U TOJI-
LWMHA 3aAHell CTeHKn neBoro xenypouka (J1XK), cHukanuce dpakuma Boibpoca JIXK u yactota cepaeyHbIx
COKpaLeHuit.

Knioyesole cnosa: npodomxumensHocms Komnaexkca QRS, HopmansHbilii komnaekc QRS, yonuHeHHbIl
komnnekc QRS, sBHympuxkenydoykossie 610Kkadbl, pubpunnayus npedcepdudl.

TpuBanictb komnnekcy QRS y nauieHTiB 3 ¢piGpunsuieio nepeacepab
I.1O. PubanbyeHko, M.1. 16ny4aHCbKNR
PE3IOME. [JlocnipxeHo 3anexHictb TpuBanocti Komnnaekcy QRS Bip CYKYMHOCTi KAiHiYHMX O3HaK
hi6punauii nepeacepab (PN) y 126 nauieHtie Bikom 65+10 pokis. Y 54% nauieHTiB GyB NOAOBIKEHWIA
komnneKc QRS, BkopoueHux komnueKcie QRS He cnoctepiranu. Yacrota BHYTPilHbOLWIIYHOUYKOBUX 6/10KaA
y nauieHTiB 3 HopMmanbHUM Komnnekcom QRS cknana 14%, 3 nopoBxeHuM — 41%. Y nauieHTiB 3
NOJOBXEHUM KOMMIEeKCOM QRS Ta BHYTPiWHbOLWIIYHOUKOBUMU 60KagaMmu 6ynmn 6inbw BaxKi KniHiuHi
o3Haku @I, Hix 6e3 6noKkaa. 3 NogoBXKeHHAM KomnneKkcy QRS 36inbwysanuca yHKLioOHaNbHUIA Knac
cepueBoi HeJ0CTAaTHOCTI, CTYyNiHb apTepiaNbHOi rineprexsii, nepeAHbO3aAHiI po3mip NiBoro nepeacepas,
KiHueBo-fiacToniunmii giameTp M ToBLMUHA 3aAHBOT CTiHKM niBoro wnyHouka (JILW), sHukyBanuca dpak-
uis Bukugy JILL i yacToTa cepueBMx CKOPOYEHb.
Kntwoyosi cnosa: mpusanicme komnnexcy QRS, HopmansHuli komnaekc QRS, nodosenuli komnnekc QRS,
BHYmMpiWHbOWMYHOYKOBT 6/10KadU, (hibpunayis nepedcepds.
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HOBWHW

Xaxkpa, Kak cmumnTom?

[Toxxuble AIMEHTDI ¢ cepIeYHON He-
nocrarounoctbio (CH) moryT crpazath
OT KaK/bl, HECMOTPS HA TO, 4TO B
HOKIJIOM BO3PACTE YXY/IIIAETCs CII0C00-
HOCTb omymarb skaxmay. Hacrosmee
uccIiesioBatie ObLIO TIPEIIPUHSITO ISk
CPaBHEHUS! WHTEHCUBHOCTU OIILYIIEHUS
JKaKIbl y naruenTos ¢ u 6e3 CH u onen-
KM, KaK 3TOT CUMIITOM CB$I3aH C KauecT-
BOM JKU3HU M IIOKasareJsiMu OasaHca

KUAKOCTH. COpOK BOCEMb IIAllMEHTOB

(cpennmit Bozpact — 80 mer) 6BLTH TOC-
nurtanusupoBanbl ¢ yxyamenunem CH
(n=23) W ¢ IPYruMu OCTPbIME 326071~
BaHUAME (N=25). VIHTEHCHBHOCTD JKasK-
ZIbI TPAyUPOBAJIM M CPABHUBAIN C Ka-
yectBoM xusnn (KJK). B moue nameps-
JIM cojiepsKaHue 2JIeKTPOJINTOB, B YacT-
HOCTH HATPWS, a TakKe OLCHUBAJIN I[BET
moun. [amuentor ¢ CH coobummm o
3HAYUTETHLHO GOJiee MHTEHCUBHOM JKakK-
Jie TI0 CPAaBHEHHIO € KOHTPOJIBHON TpyTI-
noit. CyiecTBoBasa HE CTATUCTUYECKU

3HAYMMAsT B3AaMMOCBSI3b MEK/TY JKaKIOH
u KX, koropast Gbla HU3KOH B IEJIOM.
Harpuii cbIBOPOTKHU U TIBET MOYH HE OT-
JIMYAJINCh MEXKJY TPYIIaMU, HO B MOYe
namenToB ¢ CH ormeuanach HuU3Kast
KOHIIEHTPAINST HATPHS M OCMOJISIPHOCTb.

Mpbi 3akjio4aeM, 4TO Y IMOKHJIBIX
narueHToB ¢ yxyamennem CH 3naum-
TeJTbHO YCUJINBAETCS JKaK/1a 1, CJIeI0Ba-
TeJTbHO, MHTEHCUBHYIO KKy CIEIyeT
paccmMaTpuBaTh KaK CUMIITOM cCepied-
HOI HEJJOCTATOYHOCTH.
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