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Abstract: Rheumatoid arthritis is associated with an increased risk of
cardiovascular complications, particularly in patients with concomitant arterial
hypertension. This study aimed to compare the electrophysiological remodeling of
the myocardium in patients with rheumatoid arthritis with and without arterial
hypertension using vectorcardiography. A total of 124 patients underwent
comprehensive clinical evaluation, electrocardiography, echocardiography, and
vectorcardiographic assessment of P, QRS, and T loop areas together with
maximal vector parameters. Patients with arterial hypertension demonstrated a
significantly larger QRS loop area despite the absence of echocardiographic
evidence of left ventricular hypertrophy, indicating early electrophysiological
remodeling (p < 0.05). Early identification of electrophysiological myocardial
changes may improve cardiovascular risk assessment and facilitate timely
preventive interventions in patients with rheumatoid arthritis.
Keywords: rheumatoid arthritis, arterial hypertension, electrophysiological
remodeling, myocardium, vectorcardiography, cardiovascular risk, left ventricle,
QRS loop, echocardiography, inflammation.
CBs3b APTEPUAJIBHOM I'MIEPTEH3UU C
IJIEKTPOPU3ZNOJOT NTYECKUM PEMOJIEJIMPOBAHUEM
MUOKAPJA IIPU PEBMATOUJIHOM APTPUTE
XycannoBa MyHupa AnuiiepoBHa
acCHCTeHT Kadeapbl NpPone1eBTUKH BHYTPEHHUX 00J1e3Hel

CamapkaHICKHUil rOCYyAapCTBEHHbIM MEAUIIMHCKU YHUBEPCUTET
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AHHOTauMs: PeBMaTOWIHBIM apTPUT COMPOBOXKAAETCS ITOBBILICHHBIM PHUCKOM
CEPJIEYHO-COCYIUCTHIX OCJIOKHEHUM, OCOOCHHO Yy TMAIMEHTOB C COMYTCTBYIOIICH
apTepualibHON runepTteHsuen. Llenbro wuccinenoBaHus SBUIOCH CPABHUTEIBHOE
H3YYEHUE AIEKTPOPHU3NOIOTHIECKOTO PEMOJICTUPOBAHNS MUOKapAa y MAIleHTOB
C pEeBMAaTOMAHBIM apTPUTOM TMPU HAJUYUU U OTCYTCTBUM apTEpHATBHOMN
TUIEPTEH3UU C UCIOJIb30BaHUEM BEKTOpKapauorpaduu. B uccnenoBanue ObLIn
BKJIFOYEHBI 124 manueHTa, KOTOPBIM MPOBEAEHBI KOMIUIEKCHOE KIMHUYECKOE
oOcrnenoBaHue, deKTpoKapArorpadus, aXxokapauorpadus U BeKTopkapauorpadus
¢ ouieHkol romasnei nerenb P, QRS, T u napameTpoB MakCUMaIbHOTO BEKTOPA.
VY nauueHTOB C apTepUAIBHOM TUIIEPTEH3UEN BBISIBICHO JOCTOBEPHOE YBEIMUYECHUE
wiomwaan nernau QRS npu orcyrecTBHM 3XOKapauorpadHuuecKux MPU3HAKOB
rUnepTpouu  JEBOTO  JKEIY/IO0YKa, UYTO  CBUICTEIBCTBYET O  pPaHHEM
ANEKTPOU3NOIOTHYECKOM pemojienupoBanun Muokapaa (p < 0,05). Panuss
IUArHOCTUKA  3JEKTPOPU3HOJOTMYECKUX  M3MEHEHUMH  MHUOKapAa  MOXKET
crocoOCTBOBaTh 0Oojiee TOYHOM OLIEGHKE CEepAEYHO-COCYAUCTOrO0 pHUCKAa H
CBOEBPEMEHHOMY TPOBEACHUIO MPOPMIAKTUYECKUX MEPONPUITHH y TAIUEHTOB C
PEBMATOUJIHBIM APTPUTOM.

KarwueBble caoBa: peBMaTOUJHBIM apTPUT, apTepUAIbHAs TUIEPTEH3Us,
ANEKTPO(PHU3NOIOTMUECKOE PEMOJIETUPOBAHUE, MHOKap[, BEKTOpKapauorpadus,
CEPIIEYHO-COCYIUCTHIN PUCK, JIEBBIN kemynouek, metis QRS, sxokapauorpadus,
BOCIIAJICHHE.

Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory
disease characterized by progressive joint destruction and systemic manifestations.
In addition to musculoskeletal involvement, RA is associated with a markedly
increased risk of cardiovascular complications, which remain one of the leading
causes of premature mortality. Arterial hypertension is one of the most common
comorbidities in patients with RA and contributes significantly to myocardial
remodeling and cardiovascular dysfunction. Structural cardiac abnormalities often

develop gradually and may remain undetected during the early stages of disease.

"IxoHomuka u counyMm" Ne§(147) 2026 www.iupr.ru



Electrophysiological remodeling of the myocardium precedes structural and
geometric alterations, reflecting early disturbances in myocardial electrical activity
before morphological changes become evident. Vectorcardiography 1is a
noninvasive diagnostic technique that provides detailed spatial assessment of
cardiac electrical activity and enables early detection of electrophysiological
abnormalities. Analysis of P, QRS, and T loops, together with maximal vector
characteristics, offers valuable information regarding myocardial function and
ventricular remodeling. Early identification of electrophysiological changes may
improve cardiovascular risk stratification and allow timely preventive interventions
in patients with rheumatoid arthritis. Therefore, evaluating myocardial
electrophysiological remodeling in patients with rheumatoid arthritis, particularly
in the presence of arterial hypertension, is important for understanding early
cardiovascular involvement and optimizing clinical management.

Aim of the study: To compare the electrophysiological remodeling of the
myocardium in patients with rheumatoid arthritis with and without arterial
hypertension using vectorcardiographic assessment and to evaluate its significance
for early cardiovascular risk detection.

Materials and methods. A prospective comparative study included 124 patients
with rheumatoid arthritis in advanced stages of the disease. The mean age of the
participants was 53.1 £ 1.15 years. Patients were divided into two groups: 77
patients with rheumatoid arthritis without arterial hypertension and 47 patients
with rheumatoid arthritis combined with stage 1-2 arterial hypertension. The study
groups were comparable regarding age, sex, and disease stage. Individuals with
severe concomitant diseases were excluded from the investigation. Standard
clinical examination included medical history, physical assessment,
electrocardiography, and two-dimensional echocardiography, which revealed no
significant structural myocardial abnormalities in either group. All participants
additionally underwent vectorcardiography to assess electrophysiological

myocardial remodeling. The examination included measurement of the P-loop,
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QRS-loop, and T-loop areas, as well as determination of the maximum vector,
maximum vector azimuth, and maximum vector elevation. Statistical analysis was
performed using STATISTICA 10.0 software. Quantitative variables were
compared using the Mann—Whitney U test because of nonparametric data
distribution. Continuous variables were expressed as mean, minimum, and
maximum values. Differences between groups were considered statistically
significant at p < 0.05.

Results. Vectorcardiographic analysis demonstrated significant differences
between patients with rheumatoid arthritis alone and those with concomitant
arterial hypertension. The mean P-loop and T-loop areas, maximum vector
magnitude, azimuth, and elevation showed no statistically significant differences
between the study groups. However, the QRS-loop area was significantly greater in
patients with rtheumatoid arthritis and arterial hypertension than in those without
hypertension (p < 0.05). Patients with rheumatoid arthritis without hypertension
had a mean QRS-loop area of 870.8 mV, whereas those with arterial hypertension
demonstrated a value of 1169.4 mV. Despite these electrophysiological
differences, conventional electrocardiography and echocardiography revealed no
evidence of left ventricular hypertrophy or other significant structural myocardial
abnormalities. These findings indicate that electrophysiological remodeling of the
left ventricle develops before detectable structural remodeling occurs. The results
suggest that arterial hypertension accelerates myocardial electrical remodeling in
patients with rheumatoid arthritis and may contribute to future cardiovascular
complications. Vectorcardiography therefore represents a sensitive method for
identifying early myocardial alterations that cannot be detected using conventional
diagnostic techniques. Early recognition of electrophysiological remodeling may
facilitate more accurate cardiovascular risk assessment and improve preventive
management in patients with rheumatoid arthritis and arterial hypertension.
Conclusions: Patients with rheumatoid arthritis and concomitant arterial

hypertension demonstrate earlier and more pronounced electrophysiological
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myocardial remodeling than patients without hypertension. Vectorcardiography

detects abnormalities before structural myocardial changes become apparent on

conventional echocardiography, making it a valuable method for early
cardiovascular assessment. Identification of increased QRS-loop area may serve as
an early marker of left ventricular remodeling and future cardiovascular risk.

Incorporating vectorcardiographic evaluation into routine clinical assessment may

improve early diagnosis, risk stratification, and timely prevention of cardiovascular

complications in patients with rheumatoid arthritis.
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