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Abstract. The method for diagnosing disorders of myocardiettrical activity is as follows: ECG
and its first derivative are recorded in twelve gyatly accepted leads for patients with breasteanc
Moreover, with the introduction of a doxorubicinclkange dose, the ventricular activation rate is
calculated as the ratio of the maximum amplitudéhefdifferentiated curve of the QRS complex to
the maximum amplitude of the QRS complex of a ndfB@G. An arithmetic mean value is found
for each subject and the activation rate of thanaas of the heart is 42.3 and below is considere
as a critical value for the diagnosis of impairdéectical activity of the myocardium. The method
allows to detect early violations of the electrieativity of the heart in patients with breast @mc
during treatment with cardiotoxic doxorubicin.

METO/J IUATHOCTHUKHA HAPYIIEHUM DJEKTPUUECKOM
AKTUBHOCTU MUOKAPJIA
Ezopoea E.A., Tucuyvin A.C.

KnroueBble cioBa: MHOKapA, aHTPAlMKIMHOBBIE AaHTHOMOTHKH, OBIEKTPOKapAHOrpamMma,
JOKCOPYOHUIIMH, IINTOCTATUKH.

AHHoOTauMsA. MeTo/; AMarHOCTUKKU HAPYIICHUH 3JIEKTPUYECKOW aKTUBHOCTH MHOKap/a 3aKJI04YaeTs
B ciIeAyoneM: OOIbHBIM PAKOM MOJIOUHOI skese3sl peructpupytoT OKI 1 ee nepByro Npou3BOAHYIO
B JBEHAJIIATH OOLICNPUHATHIX OTBEJCHUAX. [Ipy 3TOM TIpH BBEIEHMM KYPCOBOH J103bI
JIOKCOPYOHUIIMHA BBIYHMCISAIOT CKOPOCTh AKTHBAILMM JKEJYJOYKOB KaK OTHOIIEHHE MaKCUMAaJbHOU
ammutyael  quddepenuupoBanHold  kpuBol komiuiekca QRS k  MakcuManbHOM — aMIutuTyne
komiuiekca QRS o6brunoit OKI'. HaxopmsaT cpeanee apudmeTnyeckoe 3HAYCHHE IS KaXKIOTO
06CIIeyeMOro i CKOPOCTh aKTHBALMHU JKENyJ0ukoB cepaua 42,3 ¢ i Hibke paccMaTpHBAIOT Kak
KPUTHYECKOE 3HAYCHHME IJIsi AWArHOCTHKU HApYIICHUH 3JIEKTPUYECKOH AKTHBHOCTH MHOKapIa.
Mertox 1HO3BOJISCT BBISIBUTH PAHHUE HAPYIICHUS SJIEKTPUYECKOH aKTUBHOCTH ceplua y OOJBbHBIX
PAaKOM MOJIOYHOI! JKeJIe3bl IPH JICYECHHH KApIUOTOKCHYHBIM JOKCOPYOUIIMHOM.

The method relates to medicine, in particular toichl cardiology, and can
be used for the early diagnosis of impaired eleakriactivity and myocardial
functional state. Due to significant advances i tfeatment of malignant tumors,
the number of cured significantly increases. At shene time, with an increase in
the number of cured and follow-up periods, theydmetp detect side effects of
antitumor treatment, among which cardiomyopathigs td the use of anthracycline
antitumor antibiotics are prominent. Changes inrthycardium at first can occur
without clinical manifestations, not be detectedcoyventional methods of study
and only after a time manifest violations of thentrtactile function of the
myocardium and cardiomyopathies with severe healtiré, ending, as a rule,
fatally no less than half of patients. In this meQahe prophylactic direction is
recognized as conceptual in the process of prewgrdardiac complications in
cancer patients during treatment. A timely problemcardiology remains the
timely prediction of myocardial electrical activitysorders. A fundamental method
for assessing the electrical activity of the h@adlinical practice is the ECG.
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The objective of the method is the diagnosis of caydial electrical activity
disorders in patients with breast cancer duringttnent with doxorubicin. This
technical result is realized due to the fact timagiknown method for diagnosing
impaired electrical activity of the myocardium dwginormal ECG by registering
an ECG and its first derivative in 12 generally eted leads, according to the
invention, patients with breast cancer will caltellthe ventricular activation as the
ratio of the maximum amplitude of the differenttteurve of the QRS complex to
the maximum amplitude of the QRS complex of a cativeal ECG; find the
arithmetic average value for each subject and ¢hieadion rate of the ventricles of
the heart 42.3 and below is considered as a dritiahue for the diagnosis of
disorders of the electrical activity of the myodamd. Studies on patent and
scientific and technical information sources showleat the proposed method is
unknown in cardiology and meets the criteria ofvV&lty” and "inventive step”. The
described method can be applied in oncologicaliadirequipped with standard
equipment, is easily accessible, highly sensitimen-invasive and, therefore,
“practically applicable”. The method is as followshe patient is placed in a
horizontal position and the ECG and its first dative are removed in 12 standard
leads using any electrocardiograph and electrogtitop box with a time constant
of 0075, which is based on the analog-to-digitahvession method of the ECG
circuit. The magnitude of the ventricular activati@ate is defined as the ratio of the
maximum amplitude of the differentiated curve ok tQRS complex to the
maximum amplitude of the QRS complex of a normaGEThe value of the rate of
activation of the ventricles in each of the 12 kadth the average arithmetic for
each subject is calculated and at a rate of aaiivaif the ventricles of the heart
42.3 + 0.4 ¢ and below, a violation of the electrical activiff/the myocardium is
diagnosed. A study was conducted that included 6@en with breast cancer. All
studied were treated with doxorubicin. One of theega for inclusion in this group
was the absence of pathological changes on the HB6.study of high-speed
activation of the ventricles was carried out beftine start of treatment, after
administration of doxorubicin in a dose of 146.7 hmf and 274.54 mg /

According to the results of the study, after thenamstration of doxorubicin
in the dose of 274.54 mg /’o the patients, the ventricular activation ratsw
42.3 + 0.4 s, which was significantly lower than the same valeéore treatment.

The results indicate that patients with breast eamfter administration of
doxorubicin at a dose of 274.54 mg # have a decrease in the rate of ventricular
activation, which is of significant pathophysiologi importance in explaining the
mechanism of development of electrical myocardiabtability. The main
histological features of the acute cardiotoxic efief anthracyclines are myocardial
cell degeneration of myocardial cells, vacuolizatiof the cytoplasm and
destruction of cell membranes. Anthracyclines indianyocytes bind to all
membrane structures — mitochondria, nuclei, andstreoplasmic reticulum. At
the same time, mitochondria are one of the magetasrganelles. Cytostatics cause
their swelling and various damage to the outer amter membranes. The
accumulation of free oxygen in myocardial cellsaagesult of the toxic action of
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anthracyclines and their decomposition productddda damage to the lipid layer
of the cardiomyocyte membranes, which reduces thetrigal strength of the
membranes, provokes the appearance of potentfafeatices and leads to electrical
breakdown of the membrane. The detector of theatran of the structure, function
and electrical characteristics of cell membraneshes decrease in the rate of
activation of the ventricles, reflecting the slogiof myocardial coverage with
excitation and the inhomogeneity of its electropbipgical properties.

Thus, in patients with breast cancer with no change the ECG after
administration of doxorubicin at a dose of 274.5¢ tm?, the rate of ventricular
activation is an early, informative marker in theely prediction of electrical
instability of the myocardium. The value of theization rate of the ventricles of
the heart 42.35and below should be considered as critical fordtegnosis of
electrical instability of the heart in patients kibreast cancer in doxorubicin
treatment, until more serious electrical maladjustmdeveloped, manifested by
pathological abnormalities on a standard ECG.
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