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Fragmented QRS complex as a marker of myocardial
fibrosis in patients with coronary artery disease
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Abstract

Aim — to analyze the relationship between fQRS and myocardial fibrosis
in CAD patients using SPECT.

Material and methods. Retrospectively, we have analyzed the
anamnesis and examinations of 116 patients with suspected coronary
heart disease. The fQRS was assessed according to the criteria of Das
M. et al., 2006, along with the presence of a pathological Q wave and a
slow increase in the amplitude of the R wave. We analysed the transient
myocardial ischemia and/or myocardial scarring using stress/rest
SPECT with technetium-99m.

Results. fQRS was significantly more frequently detected in patients
with stable and partially reversible perfusion defects — 44.1% and 52.2%,
respectively, versus 13.0% and 5.5% in patients without perfusion defects
or with reversible perfusion defects, p < 0.05. Among 28 patients with
QRS fragmentation and myocardial fibrosis, 19 (67.8%) had classical
signs of fibrosis on the ECG, 9 (32.1%) had no ECG-registered fibrosis
but fQRS was detected. The sensitivity of fQRS marker in detecting
myocardial fibrosis reached 84.4%, the specificity was 63.3%.
Conclusion. fQRS complex is an informative marker for detecting
myocardial scarring in patients with coronary artery disease. Analysis
of fQRS in daily clinical practice may increase the diagnostic value of
electrocardiography in the detection of fibrosis.

Keyworlds: myocardial fibrosis, fQRS, fragmented QRS, CAD,
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dparmeHTauna QRS-komnnekca
KaK mapkep combpo3a mmokapaa y naumeHToB
C nLieMu4ecKomn 60sie3HbI0 cepaua

© M.C. l'opgeesa, E.B. MNMapmoH, B.A. KapnuHa, [0.B. PbixkoBa

®OIrbQY «HaumoHanbHbIM MEAVLMHCKMIA UCCNEenoBaTenbCKNin LEHTP nMeHn B.A. AnmasoBa»
MuHagpaBa Poccumn (CankT-TeTepbypr, Poccus)

AHHOTauus

Llenb — npoananm3upoath B3auMocBsi3b fQRS ¢ HammareM pyoIioBbIX
M3MEHEeHMII MUOKap/Ia, BBISIBIIEHHBIX ¢ ToMolbio OPOKT y marmeH-
TOB ¢ UlLleMuYecKoit 6ose3Hblo cepaua (MBC).

Matepuan n MeTofAbl. PeTpocrieKTUBHO ObITH IPOAHATU3UPOBAHbI
JaHHbIC aHAMHe3a 1 00cIenoBaHMii 1 16 malMeHToB ¢ Ton03peHrueM Ha
NBC. Ouenusanack fQRS mmo kpurepusim M. Das u coabr. (2006), Tak-
K€ OIICHUBAIVCH HAJTMYKE MTATOJIOTMIECKOTO 3yo11a Q 1 3aMe/IIeHHOe
HapacTaHWe aMIDTATYIbI BOJTHBI R. I3yuanochk Hatmaume rmepexonsieit

WIIeMUY MMOKApa W/WIM pyOIIOBBIX MK3MEHEHUI MUOKap/a ¢ IIOMO-
w0 repdysnonHoit OPIKT ¢ 99m Te-TexHeTpToM Ha hoHe TIPOOHI
¢ (huznyeckoit Harpy3Koii UK hapMaKoJIOrMueckoii Mpoobl U B TTOKOE.
Pesynbratbl. [JocToBepHo vaiie fQRS BbIsBIsIaCh Y TALIMEHTOB CO
CTaOWJILHBIMU M YaCTUYHO-00paTUMBIMU iechekTamu riepdysu (44,1%
u 52,2% 1o cpaBHeHuo ¢ 13,0% u 5,5% y nauumeHTOB 6e3 1e(eKTOB
nepdy3un wiu ¢ oopatuMbimMu aedekramu nepdysuu, p<0.05). U3
28 nauueHToB ¢ ¢pparmeHTauueit QRS 1 pyOLIOBBIMU U3MEHEHUSIMU
Muokapna 19 (67,8%) nmenu kiraccudeckue MpU3HaKu pyOIIOBBIX HU3-
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MeHeHuit Muokapna Ha OKI, a eute 9 (32,1%) He uMenu, OfHAKO y
Hux peructpupoBaiack fQRS. YysctutensHocTh fQRS B BbIsIBIEHUM
ubpoza muokapna cocrauia 84,4%, cneunduaHocts 63,3%.

BbiBoabl. dparmeHTaiyst cuHycoBoro QRS-KoMruiekca siBysieTcst MH-
¢opMaTUBHBIM MOKa3aTeseM ISl BbISIBJIEHUS] PyOLIOBBIX U3MEHEHMIA
Muokapaa y naiueHToB ¢ UBC. Ananus fQRS B pyTHHOI KTuHUYe-
CKOIi rpakTuKe npu uHTepnperaiuy DKI' mo3BoiuT yBeIMunTh Ana-
THOCTUYECKOE 3HAYEHUE METOIA JICKTPOKAapAHorpachui B BEISIBICHUN
Gbubpo3a.

KntoueBble cnosa: ¢pubpos, dparmenramms QRS, fQRS, UBC, SKT.

KOHpNMKT MHTEpecoB: He 3asiBieH.
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m BACKGROUND
Coronary artery disease (CAD) is one of the most
common diseases of the cardiovascular system
and ranks first among the causes of sudden cardiac
death (SCD), whereas the mechanism of SCD is
most often caused by ventricular arrhythmias (VAs)
[1]. Myocardial fibrosis is critical to VA genesis against
CAD [2, 3].

In chronic CAD, short episodes of ischemia lead to
interstitial and perimuscular fibrosis, which activate
profibrotic processes in the myocardium. Against the
progression of ischemia, aggravated by the development
of fibrosis, interstitial and perimuscular fibrosis can
subsequently transform into focal fibrosis [4, 5, 6, 7].

Replacement and reactive fibrosis are typical of
myocardial infarction (MI). In replacement fibrosis,
a fibrous scar is formed in place of cardiomyocytes that
have died because of ischemia [8, 9]. Reactive fibrosis
after MI develops under the influence of mechanical
and humoral factors in the peri-infarction zone and
even in areas of intact myocardium away from the
infarction [10, 11].

The relationship between fibrosis and arrhythmias
has been studied in several experimental studies. The
inducibility of Vas is nearly linearly related to the degree
of fibrosis [12]. With myocardial fibrosis, conditions are
created both for the development of VA by the reentry
mechanism and for arrhythmogenesis with abnormal
automaticity or trigger activity due to early and late
postdepolarization [13, 14, 15].

Thus, identifying myocardial fibrosis in the
early stages can have a significant effect on further
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management and treatment. Cardiac imaging
techniques such as magnetic resonance imaging
and single-photon emission computed tomography
(SPECT) have the highest sensitivity and specificity
in detecting fibrotic, including cicatricial, changes
in the myocardium [16, 17, 18, 19]. However, these
diagnostic procedures are not widely available;
therefore, the search for markers of myocardial
fibrosis using screening technologies, such as
electrocardiography (ECG), remains relevant.

ECG is currently the most common method
for examining patients with cardiac problems and
is often performed at the first visit to a doctor.
Traditional ECG signs of myocardial fibrosis,
namely, a slow increase in the R wave amplitude
or a pathological Q wave, do not contain sufficient
information. Thus, the sensitivity and specificity
of the latter in detecting postinfarction myocardial
scars are 48.8%—66% and 75%—85%, respectively
[20, 21, 22]. Konno et al. [23] showed that in patients
with hypertrophic cardiomyopathy, the sensitivity,
specificity, and accuracy of the pathological Q
wave in detecting fibrosis were 7%, 97%, and 60%,
respectively. Numerous studies have assessed the
diagnostic accuracy of ECG criteria such as a slow
increase in the R wave amplitude as a marker of
structural changes in the myocardium. According
to some data, this ECG sign has high sensitivity
and specificity in diagnosing MI (85%—87.2% and
60.9%—75%, respectively) [24, 25]. However, in a
population study that included 20,739 people, the
positive predictive result for identifying patients
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with pathology of the cardiovascular system was only
7.3% [26].

Thus, new electrocardiographic markers of
cicatricial changes in the myocardium are needed.
One of the possible ECG signs of myocardial fibrosis
is QRS complex fragmentation (fQRS). This ECG
phenomenon was described in 2006 by Das et al.
[27]. This indicates an impairment of the processes
of myocardial depolarization against structural
changes (scar and fibrosis) and ischemia. Studies have
compared ECG data and cardiac imaging methods for
identifying myocardial fibrosis (Table 1).

The results obtained were contradictory; therefore,
we cannot draw definite conclusions about the
reliability of using fQRS in clinical practice; however,
studies have indicated the high sensitivity of this
marker.

In addition, some studies have shown the risk-
stratification significance of this ECG sign. Thus,
in patients with CAD, fQRS was a predictor of the
development of ventricular tachyarrhythmias and
SCD [36, 37, 38, 39].

m AIM

This study aimed to analyze the relationship
between fQRS and the presence of cicatricial changes
in the myocardium, identified using cardiac imaging
techniques (perfusion SPECT) in patients with CAD.

m MATERIAL AND METHODS

We retrospectively analyzed the medical history
and examination data of 116 patients with suspected
CAD who were examined at the VA Almazov National
Medical Research Center. Their anamnesis and results
of echocardiography (ECHO-CG) and coronary
angiography (if available) were analyzed.

fQRS was assessed according to the criteria of Das
et al. (2006) in narrow and wide complexes, according
to which fQRS should be considered in the presence
of an additional wave or notch on the R or S wave
in at least two adjacent leads (corresponding to one
zone of blood supply) for narrow complexes and in
the presence of a distance between two notches of
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>40 ms or more than two additional waves or notches
for wide complexes (>120 ms). When performing an
ECG, fQRS was assessed in 12 conventional leads
with standard settings (12-channel ECG recording,
high-pass filter 0.05—20 Hz, low-pass filter 100—150
Hz, paper speed 25—50 mm/s, and voltage 10 mm/
mV). We also assessed other ECG parameters that may
indicate myocardial fibrosis, namely, the pathological
Q wave and slow increase in the R wave amplitude.

The presence of transient myocardial ischemia and/
or cicatricial changes in the myocardium was studied
using perfusion SPECT with 99m Tc-technetril during
an exercise tolerance test or a pharmacological test
and at rest, performed at the Research Laboratory
of Nuclear Medicine of the VA Almazov National
Medical Research Center of the Russian Ministry of
Health. The distribution of radiopharmaceutical agents
in the myocardium, indices of myocardial perfusion
impairment at rest and during physical activity, general
perfusion deficit, area, and reversibility of perfusion
defects were assessed.

The severity of perfusion defects was assessed on a
five-point scale, where 0 is normal; 1, questionable
hypoperfusion; 2, moderate hypoperfusion;
3—4, severe hypoperfusion; and 5, aperfusion. In
accordance with this system, the state of perfusion
in each segment is assessed at rest and during an
exercise tolerance test. The index of perfusion
impairment at rest (summary rest score, SRS)
and the index of perfusion impairment during the
exercise tolerance test (summary stress score SSS)
were identified.

ECHO-CG was performed using a VIVID 7
Dimension device (General Electric, USA) according
to a standardized protocol and in accordance with
the recommendations of the European Society of
Echocardiography.

Statistical data analysis was performed using
STATISTICA 10 (StatSoft, USA, Tulsa, OK) and
SPSS Statistics 17.0 (SPSS Inc., Chicago, USA).

Because the distribution of quantitative indicators
was different from normal, the nonparametric Mann—
Whitney U test was used to analyze them and compare

Number of

M. Das et al. gggg ‘8‘;8

D. Wang et al. 2o aog CAD

L. Lorgis et al. 2014 209 AMI

T. Tancharoen et al. 2013 250 CAD and non-CAD

M. Ahn et al. 2013 86 DCMP of nonischemic origin
R. Sadeghi et al. 2015 2560 Meta-analysis of studies in

patients with CAD/MI

S. Ozdemir et al. 2013 261 CAD

fQRS is a more sensitive method for identifying cicatricial tissue compared
with the Q wave [27, 28].

No advantage in the presence of fQRS was noted compared with the Q
wave for detecting myocardial fibrosis [29, 30].

fQRS is associated with the MI zone size, impaired myocardial perfusion,
and a decrease in LV ejection fraction [31].

fQRS is an independent predictor of cicatricial changes in the myocardium
32].

No relationship was revealed between fQRS and structural changes in the
myocardium according to MRI data [33].

fQRS has higher sensitivity and lower specificity than the Q wave [34].

fQRS has high sensitivity and specificity as a marker for detecting
ischemia and Ml [35].

Table 1. Comparison of ECG data (fQRS, Q wave) and cardioimaging methods of examination in the detection of myocardial fibrosis
Tabnmua 1. Pa6oTsi o conoctasnenuio gaHHbix IKI™ (fQRS, 3ybua Q) v kapanoBu3yanusnpyroLmx METoA0B 06C/1e[0BaHNs

B BbIsIB/IeHUN ¢hnbpo3a M1oKapaa
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the groups. Group characteristics are described using
medians and quartiles.

Comparison of groups according to qualitative
indicators was performed using the chi-square method
with p calculated using Fisher’s exact test.

Exploratory analysis of the set of indicators was
performed using principal component analysis and
cluster analysis for indicators and patients.

Groups were compared based on a set of quantitative
indicators using linear discriminant analysis with step-
by-step exclusion of the least informative indicators.

When analyzing the associations of markers with
classifying indicators, their information characteristics
(sensitivity, specificity, predictive value of positive
and negative results, and diagnostic accuracy),
kappa criterion, and significance of the relationship
(according to Fisher’s exact test) were calculated.

m RESULTS

Clinical characteristics of the patients

The study included 116 patients with suspected CAD
(68.9% men, age 61 years (median), quartiles 53—66).

Hayka m mHHoBauunM B MEAULUHE T.7(2)/2022

Approximately one-third of the patients (35.4%) had a
history of myocardial revascularization [percutaneous
intervention (PCI) or coronary artery bypass grafting
(CABG)]. Less than half of the patients (37.1%) had
a typical presentation of effort angina, with symptoms
at the grade II level most often noted. Hypertensive
disease was diagnosed in most patients (87.1%).

Manifestations of chronic heart failure (CHF)
were detected in 2/3 of patients (66.4%) and were
more often registered at the grade II level. According
to ECHO-CG, most patients had preserved left
ventricular (LV) function, namely, ejection fraction
(EF) of 55% (median), with quartiles of 35 and 62.
No significant LV dilatation was noted, with an end-
diastolic volume of 96.5 (median), with quartiles of
84 and 142, and end-systolic volume of 31 (median),
with quartiles of 28 and 64.5.

In 17 patients (14.6%) after SPECT, PCI was
performed according to the indications, and CABG
was performed in 6 (5.2%) patients.

The clinical characteristics of the study groups are
presented for a general description of the included

- ” patients. In this study, fQRS was considered
',',,(eﬁ),;:,' Total ',‘,,‘e:,}:,,’ a marker of myocardial fibrosis in CAD, and
(quartiles) ey no clinical manifestations of CAD were noted.
N 116 SPECT Therefore, comparisons between groups based
Male sex 79 (68,9%) No perfusion defects 36 (31,0%) on clinical characteristics were beyond the
Age 61 (53; 66) Reversible perfusion 23 (19.8%) scope of t'he study.
History of MI 59 (50,9%) defects g”al.\gls of flP Ig%]]; "éfl'_llts e th .

. Partially reversible 0 ased on the results, the patients
ristory of 5 11 E7T%) perusion defects 22098 were divided into groups depe,ndingpon the
Angina clinical pattern i .

. gd | _ 0% e 34 (29,3%) nature of the detected perfusion defects. The
rade 1(0,9% . : : : :
’ number of patients without scintigraphic
5 ECG . .
Szt | e QRS duration oeziy  SIENS of perfusion defects both at rest and
Grade IlI 6 (5,2%) . : during the exercise tolerance test (n = 36)
Grade IV 0 (0%) Pathological Q %6 (31.0%) was approximately equal to the number of
Slow i in the R o : : : _
CHF grade wave ampltude 9 (7.8%) gztlesrij[shvxiltlfl stable perfu}sil(én defeggls (n
wei N0 o ey 34) SNy ovetpainis had venible n ~
v = u
Grade I 64 (55,2%) P— y !
onary
Grado i o angiography, tota 50 (43,1%) defect.s. The presence of st.able and part}ally
Grade IV . (after T) reversible defects was considered an indirect
E:‘HZ - Hemodynamically sign of cicatricial changes in the myocardium.
H significant stenoses i 1qti i
. A 23 (46%) Detailed gharacterlstlcs of the patients are
EF 55 (35;61,5) ;enSLil‘l)tsr:f (I:10ronary presented in Table 2.
End-diastolic volume 96,5 (84;142) glograptly The fQRS was recorded in 32 patients,
End-systolic volume 31 (28; 64,5) g\;;;i;m INERERTEET | &g o) whereas this ECG indicator was significantly
Interventricular septum 11 (10;12) — 3 (13.0%) more often recorded in patients with stable and
I LCA runk Py partially reversible perfusion defects (44.1%
istory o s total 9 (7,8%) ‘ and 52.2% vs. 13.0% and 5.5% in patients
I CA 5(21.7%) without defects of perfusion or with reversible
[BE87 @S UEE] 097 Posterior i i
inorventricular artery 1 (4:3%) perfus;op dte_fe.ctls,hp < 0.’05t)}i Classic ({;CG
ert]g,;gor interventricular 4 (50,0%2%) Mulfivessel disease & signs of cicatricial changes in the myocardium,
CABG. total (aft namely, pathological Q wave and slow increase
RCA 7(21,9%) SpEap ! atter 6 (5,2%) in the R wave amplitude, were registered in 42
LCA trunk 3 (9,4%) Assessment of the CHE grade patients and v'\i?rl:el n;ore often recorded in the
0, accor |ng to the ; assessment .
CA 2(6,3%) of the angina grade according to same gro,uP s ( a € ) . .
Pasterior . the Canadian Heart Association In patients with stable and partially reversible
3(9,4%) classification

interventricular artery

Table 2. Characteristics of patients included in the study

Tabnuuya 2. XapaktepucTvka naLmeHToB, BKITIOYEHHbIX B UCC/IEA0BaHNe

98

perfusion defects, fQRS was more often recorded in
leads corresponding to the LV anterior wall (46.7%
and 50%, respectively) and in groups without
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Traditional ECG signs of
cicatricial changes in the
myocardium (pathological Q
wave and/or slow increase in
the R wave amplitude), n (%)

fQRS, n (%)

Patients with stable
perfusion defects
(n=34)

15 (44,1%) 25 (73,5%)

Patients with partially
reversible perfusion
defects (n =23)

12 (52,2%) 12 (52,2%)

Patients with reversible

perfusion defects 3 (13,0%) 4 (17,5%)
(n=23)

Patients without

perfusion defects 2 (5,5%) 1(2,8%)

(n=236)

Table 3. The frequency of depolarization abnormalities (fQRS,
pathological Q wave, poor R wave progression) according to ECG
results in patients with suspected/confirmed CAD compared with
SPECT results

Tabnuuya 3. BctpedaemocTts HapyLueHwi genonspusauum (fQRS,
natonormn4eckuii 3ybey Q, 3ameIeHHOe HapacTaHne amMrnTygbl
BosiHbI R) no pesynbratam 9KI™ y naymeHToB ¢ npegnonaraemoy/
nogTeepxaeHHov IBC npu conoctasneHnmn ¢ pesyneratamu ODQOKT

cicatricial changes in the myocardium (with reversible
defects or without perfusion defects) in leads corresponding
to the LV inferior wall (Table 4).

Figure 1 presents an ECG of patient P., 80 years old,
with a history of postinfarction cardiosclerosis, in whom
SPECT revealed partially reversible perfusion defects
(index of perfusion disturbances during exercise of 7, total
perfusion deficit of 9% of the LV volume, index of perfusion
impairment at rest of 2, index of stress-induced perfusion
impairment of 5, total perfusion deficit at rest of 5% of the
left ventricular volume, total stress-induced perfusion deficit
of 4% of the LV volume). The detected changes in perfusion
correspond to a moderate degree of disturbance in the blood
supply to the myocardium. The ECG registers fragmentation
of the wide QRS complex in the form of notches in the leads,
corresponding to the lateral and posterior LV walls (I1, III,
avR, avL, and aVF), multinotches are recorded, and in some
cases, the distance between the notches is >40 ms.

fQRS was recorded in two patients without perfusion
defects (5.5%) according to SPECT in leads II, I1I, and
avE corresponding to the inferior LV wall. In these patients,
according to ECHO-CG data, the ejection fraction was
within normal values, and no impairment of regional
contractility was detected.

fQRS was detected in three patients with reversible
perfusion defects (13%), and ECG patterns were recorded
in leads corresponding to the inferior LV wall (leads II, III,
and avF). During the exercise tolerance test, SPECT in these
patients revealed perfusion defects in the inferior LV wall (n
= 2) and the inferior and lateral LV walls (n = 1).

More often, fQRS was detected in patients with stable
perfusion defects located in the area of the LV anterior
wall (LVAW) (80%), LV inferior wall (LVIW) (60%), and
interventricular septum (IVS) (60%).

Statistically significant differences were observed in the
characteristics of perfusion defects in patients with fQRS. In
these patients, the index of perfusion defects at rest was 1.5
times higher than that in patients without fQRS (16.7 and
10.9, p < 0.05). The overall perfusion deficit at rest in the
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Lateral LV wall
LVAV\II‘ ((01—V5), (I, avL, V6), n LVI:\{II(__I)I’, 1,

?) (%)

Patient group

1 (with stable

perfusion defects) EE) 5(33,3) 3(20)

2 (with partially

reversible perfusion 6 (50) 1(8,3) 5(41,7)
defects)

3 (with reversible

perfusion defects) 0 0 3 (100)
4 (no perfusion 0 0 2(100)

defects)

Table 4. Leads with fragmentation of the QRS complex
in patients with suspected/confirmed CAD

Tabnuuya 4. OTBegeHUS, B KOTOPbIX PErNCTPUPOBAIach
pparmeHTayms QRS-komnnekca y naymeHToB

¢ npegrionaraemov/noaTeepxaeHHov I6C

fQRS group was approximately two times greater than that in
patients without fQRS (25.2 and 13.8, respectively, p <0.05).
The area of perfusion defects at rest was also larger in patients
with fQRS (28.5 and 21.1, p < 0.05) (Table 5, Fig. 2).

Thus, fQRS may indicate not only the presence of
myocardial fibrosis but also an association with the volume
of fibrous tissue, thus being a marker of a high risk of life-
threatening arrhythmias.

Most often, fQRS was recorded in the group with partially
reversible perfusion defects, where perfusion defects were
more often detected in the IVS (66.7% at rest and 58.3%
under load), LVAW (50% at rest and 75% at load), and LV
posterior wall (LVPW) (66.7% at rest and 25.0% under load
(Table 6).

No significant differences were found between the
characteristics of perfusion defects in patients with and
without fQRS with partially reversible perfusion defects
(Fig. 3).

Traditional signs of fibrosis (cicatricial changes) according
to ECG (pathological Q wave and slow increase in the R
wave amplitude) were most often recorded in patients with
stable perfusion defects (73.5%) and less often recorded
in patients with partially reversible (52.2%) and reversible
(17.5%) perfusion defects (Table 3).
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Note. The arrow indicates fragmented-wide QRS complexes (ECG recording
speed 25 mmy/s).

PucyHok 1. MNMpumep SKI™ nayneHtru I1., 80 net ¢ pparmeHTaymeri
umpokoro QRS-Kkomrinekca Ha poHe MOCTUHDAPKTHOIO
Kapamockeposaa, noATBepXXAeHHoro gaHHbiMu ODIKT.

Figure 1. ECG of 80 years old patient with scar after myocardial
infarction detected by SPECT with fragmented wide QRS complex.
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Localization of the stable perfusion defect

Left ventricular

A Latergl(% e LVPW, n (%) LVIW, n (%) apex, n (%)
Patients with fQRS 15 9 (60) 12 (80) 4 (26,7) 6 (40) 9 (60) 5 (33,3)
Patients without fQRS 19 9 (47,4) 11 (57,9) 6 (31,6) 6 (31,6) 5 (26,3) 8 (42,1)
Note. Statistical significance of differences was calculated using the Mann-Whitney U test, p < 0.05.
Table 5. Characteristics of perfusion defects in patients with stable perfusion defects according to SPECT
Tabnunya 5. XapaktepucTuka AegheKToB nepgy3nm y naymeHToB co cTabuiibHbIMU gegektamu nepgy3mm rno gaHHbiM ODIKT
m DISCUSSION

WHpeke HapyweHun nepdysum 8 nokoe

|

i
I 40,00
|

06uwii nepdysnoHHsI# AeduumT B nokoe

MNnowaab pedexrta nepdyauu B nokoe

50,00
40,00 [
30,00

L]

We examined
fQRS in patients
with suspected or
confirmed CAD by

150 . . comparing ECG
20,00 20,00

s : | 1 data with SPECT
54 10,00 10,00

o | [ | results. In our study,

e NMauwenTy Ges fQRS MaupesTo: ¢ QRS a MaupexTo Gea IORS Maupentui ¢ FORS i MauwenTs: Gea fORS Naupents ¢ FORS fQRS was recorded

significantly more

PucyHok 2. O6bem cTaburibHbIX eheKToB rnepghy3um.
Figure 2. olume of stable perfusion defects.

Localization of the perfusion defects

Lateral
LVAW, n
(%)

LVPW,
n (%)

IVS, n (%)

often (44.1% and

52.2% vs 13.0% and
5.5%, p < 0.05) in patients with stable
and partially reversible perfusion
defects than in those without defects
according to SPECT data, which
corresponds to existing ideas about the

Left
ventricular
apex, n
(%)

LVIW,
n (%)

Patients with At rest 8(66,7)  6(50,00 3(250) 8(667) 4(333) 7 (583) pathogenesis of this ECG marker [40,

(n=12) On load 7(583)  9(750) 5(417) 3(250) 7(583) 6(50,0) ?31% : II;nfOﬁ?lnﬂy, a t.h%rcli 0}{ patients
: .1%) with cicatricial changes in

Patient At rest 2(182)  5(454) 3(27.8) 2(182) 7(633) 3(273 :

without b (22) (0 R Rl ) () the myocardium confirmed by SPECT

RSy Onload 373  8(727) 4(363) 373 7(633) 3@73)  data, classical electrocardiographic

Table 6. Characteristics of perfusion defects in patients with partially reversible

perfusion defects according to SPECT

Tabnuua 6. XapakTepucTuka [eqheKToB nepgy3ny y NayneHToB ¢ 4acTU4HO

obpatumMbiMu gecpektamu neppyaum rno gaHHbIM ODPIKT

Using a full sample of patients (n = 116), the information
content characteristics of fQRS as a marker of fibrotic
changes in the myocardium according to SPECT data
were assessed. fQRS is an informative marker for detecting
fibrosis, with high sensitivity and positive predictive value
(Table 7).

Moreover, 19 (67.8%) of the 28 patients with fQRS and
cicatricial changes in the myocardium had classic signs of
cicatricial changes in the myocardium on ECG, and another
9 (32.1%) patients did not have them; however, they had
recorded fQRS (Fig. 4).

signs of cicatricial changes, such as

the Q wave and a slow increase in the

amplitude of the R wave, were not

detected; however, fQRS of narrow
and wide complexes was recorded. This
observation proves the importance of using this ECG marker
in routine practice.

Previously, international studies have noted that fQRS
is also more common in patients with hemodynamically
significant stenoses of the coronary arteries than in healthy
individuals [42, 43]. We also recorded a higher incidence
of fQRS in patients with reversible myocardial perfusion
defects than in those without perfusion defects. However,
fQRS was generally determined less frequently in our study
than in the works of Korkmaz et al. and Caliskan et al.
(13.3%, 54.8%, and 70%, respectively). These differences

MHAEKC HAapYWeHHA nepdy3nK 8 NoKoe Mnowaae aAederta nepdynud g nokoe Nnowaat Aederta nepdysmnn Ha Harpyske WHpgeKc cTpecc-MHAYUMPOBaHHOTO
35,00 50,00 60,00 HapyweHua nepdyaun
000 45,00 71 & 45,00
40,00 { . 40,00
00 \ 35,00 1‘ 40,00 35,00
2000 30,00 ‘ 30,00
25,00 i 30,00 25,00
15,00 \ 2000 . 20,00
10,00 . 15,00 . * i 15,00 s .
% . 10,00 10,00 10,00 i {
500 I T 500 1 L
0,00 = - — 0,00 3 000 000
NaupenTe Be3 fORS Naumentsl ¢ fORS Nauments Bea fORS Maupentsi ¢ fQRS NaywmenTsl Bea fORS Naupenw ¢ fORS Naupentel Ge3 fORS Naumensl ¢ fORS

Figure 3. Volume of partially reversible perfusion defects.
PucyHok 3. O6bem 4acTu4HO 06paTuMbIX eeKToB nepgy3nu.
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- Sensitivity, % | Specificity, % | Positive predictive | Negative predictive | Diagnostic the peri-infarction zone [44].
[ o ° . .
value, % value, % SRS However, we did not find a
fQRS 84,4 64,3 81,3 65,5 69,8

Table 7. Informative value of fQRS in the detection of myocardial
fibrosis when compared with SPECT

Tabnuuya 7. ViHghopmatmsHocTb fQRS B BbisiBlieHUN ¢onbpo3a
Muokapaa rpu cornioctaBneHun ¢ gaHHbiMu ODIKT

ATONOTUYECKWUA Q +
JWIEHHOE HAPACTAHUE R

Figure 4. Comparison of ECG signs associated with fibrosis

and the presence of fibrosis (scarring) of the myocardium
according to SPECT data.

PucyHok 4. CornoctaBnerve SKI-npu3HakoB, accoymmpoBaHHbIX
C pubpo3om, u Ham4umsi hubpo3sa (pyoLOBbIX NU3MEHEHWI)
muokapaa no gaHHbiM ODPIKT.

occur because these studies did not separately evaluate
patients with partially reversible perfusion defects.

In patients with stable defects, fQRS was associated with
larger perfusion defects. The volume of the myocardial
cicatricial tissue is an important risk-stratification marker.
Consequently, our case confirms the significance of fQRS
as a marker of not only fibrosis but also an increased risk of
developing life-threatening arrhythmias and SCD in patients
with CAD.

Most often, according to our data, fQRS was recorded
in patients with partially reversible perfusion defects, which
indicate the presence of a scar and residual ischemia in
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