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Abstract. Background. Electrical injuries are among the most common public health problems and are frequently
associated with high morbidity and mortality. Evidence acquisition. Literature sources were included in the study
if they: 1) were published in Ukrainian, Spanish, or English; 2) reported on cardiac arrhythmias associated with

electrical injury; 3) provided data on the prevalence of cardiac arrhythmias in electrical injury; 4) used an obser-

vational study design (cohort or cross-sectional). A retrospective literature search was conducted using a spatial-

vector descriptive model, supplemented by a manual review of the referenced articles. Evidence synthesis. The heart
is affected more frequently than other internal organs because electrical current usually follows the path of least
resistance in the body — along blood vessels and nerves, toward the heart. Extensive surface burns and a vertical
current pathway through the torso indicate an increased risk of cardiac damage. The most common manifestation of
cardiac injury due to electrical exposure is arrhythmia, which typically occurs immediately after the electric shock.

Conduction disturbances may result from alterations in myocytes surrounding the sinoatrial and atrioventricular
nodes and are not necessarily related to myocardial ischemia or arterial injury. The most frequent ECG findings
upon hospital admission were sinus bradycardia and sinus tachycardia. Other documented arrhythmias included
newly diagnosed atrial fibrillation, frequent multifocal atrial complexes, sinus node arrest with atrial escape rhythm,

prehospital-resolved ventricular fibrillation, ventricular bigeminy, and recurrent nonsustained ventricular tachycar-

dia. Arrhythmias caused by electrical injury are mostly functional in nature, generally benign, and tend to resolve

within the first few hours after hospitalization. Ventricular fibrillation is the most common fatal arrhythmia, occur-

ring in 60 % of patients in whom the electrical current passes transthoracically. Alternating current has a greater
propensity to induce ventricular fibrillation, whereas direct current more often causes asystole. Conclusions. Cardiac

arrhythmias are the leading and most dangerous complications of electrical injury. Their incidence is directly de-

pendent on the characteristics of the electrical current, its pathway through the body, the duration of exposure, body
mass, and the extent of myocardial structural damage. In some cases, arrhythmias resulting from electrical injury
may resolve spontaneously. Cardiac arrhythmias following electrical trauma can also occur in a delayed manner.

Timely resuscitation measures can restore normal cardiac rhythm.
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Introduction

Electrical injuries (EI) are among the most common
public health problems and are frequently associated with
high morbidity and mortality. In survivors, particular con-
cern arises from cardiac involvement and the risk of delayed
cardiovascular complications. Patients with electrical injuries
are considered to be at high risk of developing cardiac ar-
rhythmias. Due to the limited number of studies, there are no
universally accepted guidelines for assessing risk or managing
arrhythmic complications following electrical trauma [1].

Evidence acquisition

Literature sources were included in the study if they: 1)
were published in Ukrainian, Spanish, or English; 2) repor-
ted on cardiac arrhythmias associated with EI; 3) provided
data on the prevalence of cardiac arrhythmias in electrical
injury; and 4) used an observational design (cohort or cross-
sectional). A retrospective literature search was conducted
using a spatial-vector descriptive model, supplemented by
a manual review of referenced articles. A total of 41 sources
were selected, 97.6 % were published within the past 10 years.
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Evidence synthesis

Damage to the cardiovascular system correlates with the
pathway of the electrical current [2]. Transthoracic current
flow can lead to cardiac complications, manifested primarily
as arrhythmias, conduction disturbances, and myocardial
tissue injury, largely depending on the intensity of the cur-
rent [1, 3, 4]. The heart is affected more frequently than
other internal organs because electrical current typically
follows the path of least resistance in the body — along blood
vessels and nerves, directing the flow toward the heart [5].
The extensive network of neural fibers throughout the heart,
together with the conductivity of the blood passing through
its chambers, makes it particularly vulnerable to EI [6]. Its
central anatomical location within the thoracic cavity also
exposes the heart to currents flowing both horizontally (from
hand to hand) and vertically (from head to foot or from hand
to foot), increasing the probability of pathological cardiovas-
cular effects [2, 5, 7, 8].

The current typically flows from the point of contact with
the electrical source to the exit point through tissues offering
the least resistance. Extensive surface burns and a vertical
current pathway through the torso indicate an increased risk
of cardiac damage [4, 9—11].

Dextrocardia, a heart defect first described in the early
17" century, is characterized by right-sided positioning of
the heart with the base-apex axis directed to the right. Itisa
very rare condition, with an incidence of approximately 1 in
12,000 cases [12]. In such an anomaly, the current pathway
“right hand — right foot” poses a greater risk than under
normal anatomical conditions [13, 14].

An external electrical current cannot interfere with the
generation of cardiac impulses unless it is straightly directed
toward the heart (the lower loop of electrical current) [15].

The most common manifestation of cardiac injury result-
ing from electrical exposure is arrhythmia, which usually
occurs immediately after EI [2, 3, 11, 16—18]. The severity
of cardiac involvement ranges from harmless transient sinus
tachycardia to fatal ventricular arrhythmias and severe con-
duction disturbances that, in some cases, require permanent
pacemaker implantation [2]. Arrhythmias caused by EI are
mostly functional [19], generally benign, and tend to resolve
within the first few hours after hospitalization [2, 20, 21].
Many individuals affected by El experience palpitations,
which is often the reason for seeking emergency medical care
[11]. Electrocardiographic abnormalities of varying severity
are detected in 10—20 % of patients admitted after EI [20,
22], while cardiac rhythm disturbances occur in approxi-
mately 14 % of cases [17]. Some arrhythmias are incidentally
detected in about 3 % of patients under continuous cardiac
monitoring following EI [12].

Low-voltage household alternating current is considered
quite dysrhythmogenic and may induce ventricular arrhyth-
mias [21]. However, clinically significant arrhythmias after
low-voltage exposure are rare and often resolve spontane-
ously without medical intervention [3, 9, 23].

The pathogenesis of cardiac arrhythmias remains un-
clear and is likely multifactorial. Myocardial necrosis, al-
tered concentrations of sodium, potassium, and adenosine
triphosphate, as well as changes in cardiomyocyte mem-
brane permeability act as trigger factors for both fatal and

non-fatal arrhythmias [3]. Potential predisposing factors for
fatal arrhythmias include a reduction in Purkinje fibers, the
formation of large and focal areas of myocardial necrosis
(cardiomyolysis), and necrosis of vascular smooth muscle
cells in the coronary arteries [24].

Conduction disturbances may result from alterations in
cardiomyocytes surrounding the sinoatrial and atrioventricu-
lar nodes and are not necessarily associated with myocardial
ischemia or arterial injury [21]. The arrhythmogenic effects
of EI are therefore not considered primarily due to myocar-
dial necrosis. However, histopathological findings indicate
that the most common microscopic feature in victims of EI
is myofibrillar rupture, which leads to heterogeneity within
the heart’s electrical conduction system [1].

Typical flash or thermal burns may be considered a “dis-
tracting injury”, which can cause the clinician to overlook
or underestimate a potentially dangerous arrhythmia [23].

Among patients presenting to emergency departments
after EI, the diagnosed arrhythmias include supraventricu-
lar (sinus arrhythmia, tachycardia and bradycardia, atrial
extrasystoles, or atrial fibrillation) and ventricular arrhyth-
mias (ventricular extrasystoles, tachycardia, or fibrillation)
[5,8,9, 11, 12, 19—-21, 25—27]. Supraventricular arrhyth-
mias are less common than ventricular arrhythmias follo-
wing EI [28].

The most frequent ECG abnormalities on hospital ad-
mission were sinus bradycardia (< 60 bpm, 10.4 %) and sinus
tachycardia (> 100 bpm, 4.4 %). Other documented arrhyth-
mias included newly diagnosed atrial fibrillation, frequent
multifocal atrial complexes, sinus node arrest with atrial
escape rhythm, ventricular fibrillation resolved at the prehos-
pital stage, ventricular bigeminy, and recurrent nonsustained
ventricular tachycardia [3, 29]. Cases of atrial fibrillation
have been reported after contact with high-voltage power
lines. In most of these cases, the rhythm returned spontane-
ously or after administration of quinidine or digitalis [30].
Isolated reports have also documented flutter-type arrhyth-
mias [3].

The re-entry mechanism represents an arrhythmogenic
process in which an electrical impulse within the heart be-
comes self-perpetuating, circulating repeatedly in a loop,
and thereby causing tachyarrhythmia. This phenomenon
occurs when there are two pathways of electrical conduction
(a primary and an accessory pathway), allowing the impulse
to flow down one pathway and return via the other, resulting
in tachycardia or extrasystole [31].

Although most life-threatening events occur immediately
after electrical exposure, delayed ventricular arrhythmias (up
to 12 hours post-incident, in both low- and high-voltage in-
juries) have been repeatedly reported, which required careful
observation [21]. Cardiac complications and arrhythmias are
more frequently observed in patients exposed to high-voltage
electrical current [12].

Although patients without initial ECG abnormalities
may appear safe for discharge, the results of targeted follow-
up studies question their safety due to the risk of delayed
arrhythmias [23]. While the occurrence of late malignant
arrhythmias is relatively rare [12], concerns regarding the
potential for delayed arrhythmogenesis are the reason why
patients are often hospitalized for monitoring, even in the
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absence of risk factors, arrhythmic symptoms, or ECG ab-
normalities [26].

It is believed that delayed arrhythmias result from chan-
ges in the membrane potential of fibrotic cardiac tissue.
Transient repolarization abnormalities resembling Brugada
syndrome may develop due to imbalances in ionic currents,
producing an arrhythmogenic effect [1, 9]. Tissue injury leads
to temporary and localized disturbances in sodium and po-
tassium transport, hyperkalemia, and increased activity of
the Na*/K*-ATPase pump, which together promote the for-
mation of arrhythmogenic foci with enhanced automaticity
and triggered activity [2, 7, 11].

Direct cardiomyocyte injury, myocardial necrosis, altera-
tions in adenosine triphosphate concentration, and changes
in cell membrane permeability represent the morphological
substrate for both fatal and non-fatal cardiac arrhythmias fol-
lowing electrical injury [12, 30]. When the cardiac conduction
system is affected, bundle branch blocks and varying degrees
of atrioventricular block may occur [3, 7, 11, 12, 19-21, 25,
27]. Complete atrioventricular block is rare, but in some cases,
implantation of a permanent pacemaker is indicated [2, 8, 25].
Partial intraventricular conduction blocks persisting for up to
10 days have been described, while nodal rhythms have been
observed in certain patients for up to 24 hours [30].

Hypothetically, the mechanism of electrically induced
cardiac arrhythmias involves initial myocardial damage fol-
lowed by scar formation, which leads to abnormal electrical
activity within the heart. Significant bradycardia may result
from disruption of the normal conduction system, which
can manifest months or even years after the initial injury [5].

Isolated premature atrioventricular complexes and ven-
tricular premature contractions typically occur within the
first few hours after E1[3, 7, 11, 12, 21, 26, 29].

Nonspecific ECG changes may be the only sign of car-
diac injury and include ST-segment abnormalities, which
often persist for several weeks after trauma, as well as QT
interval prolongation [2, 4, 5, 22, 30]. The latter indicates
delayed electrical repolarization, which may lead to ven-
tricular arrhythmias. Standards for corrected QT intervals
vary, but values above 460—480 ms are generally considered
pathological [5].

Currently, 24-hour Holter monitoring is regarded as the
best method for timely detection of arrhythmias [3].

The susceptibility of cardiac tissue to the potentially fatal
arrhythmogenic effects of external electrical fields distin-
guishes it from other organ structures [5, 7]. Electrically
induced fatal arrhythmias typically occur immediately after
electrical injury and represent the most common cause of
death in electrocution cases [3, 9, 19, 27].

Disturbances of cardiac electrical impulse rhythms due
to exposure to high-voltage current (> 20 000 V, usually di-
rect current) are most often accompanied by acute electrical
myocardial injury, leading to immediate sudden cardiac ar-
rest as a result of asystole or pulseless electrical activity [5, 7,
8, 15, 16, 20, 21, 23, 30, 32, 33].

Both alternating current at 50—60 Hz and direct current
above 5 A can induce sudden asystole without preceding
fibrillation, as the heart remains in a state of sustained con-
traction [34]. Spontaneous restoration of sinus rhythm may
occasionally occur after asystole in cases of electrical trauma.

However, since respiratory paralysis persists longer than this
process, the rhythm may deteriorate into ventricular fibril-
lation due to circulatory hypoxia [20, 21, 34].

A current of 50 mA or more at 50—60 Hz, passing
through the body, typically induces ventricular fibrillation
within 1—3 seconds [34]. In the worst cases, low-voltage
electrical energy traversing the heart can trigger pulseless
ventricular tachycardia or ventricular fibrillation, which usu-
ally occurs immediately after the electrical exposure. Patients
in this cohort often presented with such arrhythmias upon
hospital admission, although they were mostly young and
without prior medical history [4, 5, 7, 23, 30].

Ventricular fibrillation is the most common fatal arrhyth-
mia, seen in 60 % of patients with transthoracic current flow
[8, 20, 21, 32].

This potentially lethal arrhythmia can also develop in a
delayed manner, days or even months after the initial injury
[7,23].

During the development of ventricular fibrillation in-
duced by direct current, the direction of the electrical path-
way — whether ascending (anode at the caudal part of the
body and cathode at the cranial part) or descending — is
significantly important. Ascending direct current is consi-
derably more dangerous than descending current in the same
orientation, because the cathode increases the excitability of
the sinoatrial node, while the anode decreases it. Cardiac im-
pulses are regulated by electrical potentials generated by the
cells of the natural pacemaker located in the sinoatrial node
on the posterior wall of the right atrium [15]. The sinoatrial
and atrioventricular nodes, which are responsible for the
generation and conduction of impulses within the heart, may
be more vulnerable to electrical injury than other cardiac
cells, as autopsy studies demonstrate widespread cell death
primarily in these conduction pathways [5]. In an ascending
current pathway, the sinoatrial node is under the excitatory
influence of the cathode, whereas the apex of the heart is
suppressed by the anode. In a descending current pathway,
the sinoatrial node is inhibited by the anode, while excit-
ability at the apex is increased by the cathode. The excitation
originating from the sinoatrial node in ascending current
encounters conduction suppression along its pathway. When
conduction falls below a critical threshold, ventricular fibril-
lation occurs. Conversely, the wave of excitation originating
from an anode-inhibited sinoatrial node is accelerated along
the pathway under cathodal influence in descending current.
Based on these mechanisms, ascending current establishes
conditions favorable for the development of ventricular fibril-
lation throughout the duration of the closed electrical circuit,
whereas in descending current, such conditions arise only at
the moment of the circuit interruption [31].

From a biological perspective, voltage represents a mea-
sure of pressure or electrical energy force passing through
a conductor, whereas current primarily reflects the rate of
electrical flow [25, 35, 36]. It is the flow of current through
the body that compresses the heart or induces its fibrilla-
tion, potentially resulting in death. Ventricular fibrillation
is the most common arrhythmia caused by electrical injury
and constitutes the primary cause of death from electrical
trauma, particularly with low-voltage alternating current |3,
5,15, 25, 26, 34—36].
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Both alternating and direct current can disrupt normal
cardiac thythm and induce ventricular fibrillation. How-
ever, alternating current is more hazardous than direct one
in the generation of multiple excitations [37]. Accordingly,
alternating current has a higher propensity to cause cardiac
fibrillation, whereas direct current primarily leads to cardiac
arrest [38].

The electrical current capable of inducing ventricular
fibrillation when passing through the body is called ke fib-
rillating current, and its minimal value is termed the critical
fibrillating current [34].

The threshold fibrillating current is influenced by nu-
merous factors. Its leading triggers are the duration of
current exposure and body mass. The threshold for ven-
tricular fibrillation is inversely proportional to the square
root of the exposure duration and directly proportional
to body mass. When the heart is exposed to gradually in-
creasing electrical current, myocardial susceptibility to
fibrillation initially rises and then decreases at higher cur-
rent intensities.

Based on these thresholds, the touch voltage for alternat-
ing current should not exceed 50 V and for direct current —
120 V in healthy adults to avoid life-threatening situations.
For children, the permissible touch voltage is set at 60 V for
direct current [37].

Low-voltage alternating current with a frequency of 50—
60 Hz passing through the thorax for a fraction of a second
can induce ventricular fibrillation at current levels of 60—
100 mA; for direct current, approximately 300—500 mA is
required. If the current has a direct pathway to the heart (e.g.,
via a cardiac catheter or pacemaker electrodes), less than
1 mA (alternating or direct current) can induce ventricular
fibrillation [6, 7, 21, 26, 34—36, 39].

When current passes through the human body for 10 se-
conds or longer, the thresholds for ventricular fibrillation
become more distinct, amounting to 40 mA for alternating
current (15—100 Hz) and 140 mA for direct current [37].

Main mechanisms underlying the development of ven-
tricular fibrillation:

— direct effects of electrical current on cardiomyocytes
and the cardiac conduction system lead to alterations in
cardiac electrical potentials;

— electron flow through the heart disrupts all myocardial
functions, including automaticity, excitability, conductivity,
and contractility;

— the vascular component manifests as injury to the
coronary arteries;

— irritation of cardiomyocytes due to the formation of
a persistent reentrant wave (pseudo-Wolff-Parkinson-White
syndrome);

— generation of paradoxical excitation potentials with
opposite orientations in different regions of the myocardium;

— shock reactions with circulatory centralization during
prolonged exposure lead to current irradiation to the heart
[40];

— premature contractions can sometimes evolve into
ventricular fibrillation and become fatal if treatment is not
initiated promptly [11, 25], as cardiomyocytes begin to con-
tract independently, potentially causing circulatory arrest
[15];

— circulatory centralization followed by decentraliza-
tion under electrical exposure induces tissue and systemic
hypoxia and hypercapnia, with secondary injury to the va-
somotor center of the brainstem and development of coro-
nary spasm [40].

Analysis of fatal electrical injuries demonstrates that
the duration of current flow through the body significantly
influences the outcome of electrical trauma: the longer the
duration of current exposure, the higher the risk of severe
or fatal consequences. Cardiac sensitivity to electrical cur-
rent varies across different phases of the cardiac cycle. The
probability of developing ventricular fibrillation depends
not only on the physical characteristics of the current but
primarily on the phase of the cardiac cycle during which the
current passes through the heart’s projection. This depen-
dence can be explained by the fact that as the duration of
current exposure on living tissue increases, the cumulative
pathological effects on the body also increase, along with
the probability that the current aligns with the T-wave phase
of the cardiac cycle, when the heart is most vulnerable at
the end of ventricular contraction during the transition
to relaxation. This phase lasts approximately 0.2 seconds.
When the duration of current flow equals or exceeds the
length of the cardiac cycle (0.75—1 second), the current
interacts with all phases of the cardiac cycle, including the
highly vulnerable T-wave phase. Conversely, if the current
duration is shorter than the cardiac cycle by 0.2 seconds and
does not align with the T-wave, the probability of ventricu-
lar fibrillation decreases sharply [34].

[t should be noted that ventricular fibrillation can some-
times be reversible, when the heart spontaneously returning
to normal rhythm shortly after fibrillation [20]. If exposure to
low-voltage current is brief (1—2 seconds) and does not cause
structural cardiac damage (e.g., burns or heating), the heart
usually restores normal sinus rhythm spontaneously after
current cessation [20, 32, 34], although cardiac disturbances
may occasionally persist [5].

Conclusions

1. Cardiac arrhythmias are primary and dangerous
complications of electrical trauma.

2. The incidence of cardiac arrhythmias is directly related
to the characteristics of the electrical current, its pathway
through the body, the duration of exposure, body mass, and
structural myocardial damage.

3. In certain cases, cardiac arrhythmias induced by
electrical trauma may resolve spontaneously.

4. Cardiac arrhythmias following electrical injury can
occur in a delayed manner.

5. Timely resuscitative interventions can restore normal
cardiac rhythm.
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AHIMPOBCKN ASPXKQABH MEANYHNV YHIBEPCUTET, M. AHIMPO, YkpQiHa

AeTaAbHi TO HEAETAABHI cepLeBi ApUTMIT NPU eAeKTPOTPABMI

Pesiome. Axmyaavnicms. EnekTpudHi TpaBMH € OQHIEIO 3 Haii-
MOIIMPEHIIITNX TTPOOJIEM OXOPOHHM 3I0POB’Sl Ta YaCTO TOB’sI3aHi
i3 BUCOKOI0 3aXBOPIOBAHICTIO i CMEPTHICTIO. 30ip dokasie. JliTe-
paTypHi JKepesia BKJIIOYaIU 10 TOCHiIKEHHS, SIKIO BOHU: 1)
OyJu orny06J1iKoBaHi YKpaiHChbKOIO, iClIaHCHKOIO 200 aHTJIiIChKOIO
MOBaMu; 2) TIOBIZOMJISUIM PO CepleBi apuTMii, 110 MOB’s3aHi
3 eJICKTPUYHOIO TpaBMOM; 3) iH(hOpMyBaau PO MOMIUPEHICTh
CEepLIEBUX apUTMill IIpU eJeKTPUIHill TpaBMi; 4) Maau obOcep-
BalliiHUI nu3aliH (KOoropTHUi abo mepexpecHuii). [IpoBeneHo
PETPOCIIEKTUBHUIA TOIIYK iH(hOpMallil 3 BAKOPUCTAaHHSIM MPOCTO-
POBO-BEKTOPHOI OTTMCOBOI MOJIEJTi, 110 OyJIa TOTIOBHEHA PYYHUM
MOIIYKOM 3afisiHux craTteii. Cunmes doxasie. Cepliec BpakaeTbCsl
yacTille, HiX iHIIi BHYTPilllHi OpraHu, OCKiUJIbKU €JIeKTPUUYHUI
CTPYM 3a3BUYAll pyXa€eThCS MUISIXOM HATHMKYOTO OTIOpY B Opra-
Hi3Mi — TTO37I0BX KPOBOHOCHUX CYIMH i HEPBIB 10 cepiis. Benuki
TIOBEPXHEBI OMiKU 11 BEPTUKATBHUI IIJISIX MIPOXOIXKEHHS CTPYMY
yepe3 TyJyO BKa3ylOThb Ha MiABUILEHUN PU3UK MOIIKOIKEHHS
cepiisi. HalimommmpeHimmM mposiBOM YIIKOKEHHS ceplisd BHa-
CITIIOK JTii eJIEKTPUYHOTO CTPYMY € apUTMii, SIKi 3a3BUYail BUHU-
KaloTh 0Jpa3y Iic/sl eJeKTpoTpaBMU. [TopylieHHS TPOBiAHOCTI
MOXYTb 3aJIe>KaTH BiJl 3MiH MiOLIMTiB HABKOJIO CUHYCOBMX i aTpio-
BEHTPUKYJISIPHUX BY3JIiB Ta He 000B’SI3KOBO ITOB’sI3aHi 3 ilemi-
€10 Miokapaa abo apTepiaibHUM ypaxxeHHsIM. Hailtuactimumn
nopyweHHsiMu Ha EKT mpu HagxomKeHHi 10 cTalioHapy Oyiu

CHHYcOBa OpaauKap/isi Ta CMHycOBa TaxXikapisi. IHIII 3a10KyMeH-
TOBaHi apUTMii BKJIFOYAJIM BIIEpIIe 1iarHOCTOBaHY (hiOpHUJIsILito
repencepab, YacTi MyJabTU(hOKAIbHI TIepecepaHi KOMITJIEKCH,
3YMUHKY CUHYCOBOTO BY3J]1a 3 TIEPEICEPIHUM BUCXiTHUM PUTMOM,
GiOpUIISILIiIO IIUIYHOUKIB, 1110 OyJia YCYHeHa Ha JOroCIiTaJbHOMY
eTarli, HUTYHOYKOBY OireMiHilo Ta peuuIMBYIOYY HECTIHKY LITy-
HOYKOBY Taxikapito. CHpruunHeHi eJIEKTPUIHOIO TPABMOIO apuT-
Mii 31e0iTbIIOro MaloTh PYHKITIOHATBHUI XapakTep, 3a3Buyait
€ N0OpOSKICHUMM Ta NepeBaXHO MUHAIOTh MPOTITOM MEPIIUX
KiJTbKOX TOJIWH ITic/Ist roctitaiizaiii. PiopuiIsiiist NUTyHOUKIB €
HAUTIOMUPEHINIO0 (haTaTbHOI aPUTMIEIO, 1110 3yCTPIiYaETHCS Y
60 % naiieHTiB, y IKUX eJIeKTPUUHUI CTPYM MTPOXOAUTH TPAHC-
TOpakaJlbHO. 3MiHHUI CTPYM YacTillle CIPUYMHSIE HiOpUIIAILLiI0
cepls, TOAI SIK MOCTIMHMIA 31e01IbIIOr0 BUKJIMKAE aCUCTOIIIO.
Bucnoexu. Cep1ieBi apuT™mii € TpoBiTHUMHU Ta HEOE3TTEUHUMU
YCKJIAMHEHHSIMU eJIeKTPUYHOI TpaBMu. YacToTa iX BUHUKHEH-
HS TIPSIMO 3aJIEXKUTh BiJl XapaKTePUCTUK E€JIEKTPUYHOTO CTPYMY,
LUISIXY MOTO MPOXOKEHHS Yepe3 OpraHi3M, TPUBAJIOCTI [ii, Macu
TiJIa Ta OpTaHIYHUX ITOLIKOIKEHb MioKapaa. Y IesIKNX BUTagKaX
apuUTMii IpU eJIEKTPUYHI TpaBMi MUHAIOTh CAMOCTIHO, TaKOX
BOHU MOXYTh OyTH BimcTpoueHuMHU. CBOEUACHO MPOBEIEHI pe-
aHiMalliiHi 3aX0I1 T0TIOMAaralTh TOHOBUTH CEPLIEBUI PUTM.

Kimo4oBi ¢j10Ba: enekTpuuHuii CTpyM; eJIeKTpUYHA TPaBMa; LUISXI
MMPOXOIKEHHS CTPYMY U€pe3 OpraHi3M; apuTMii; maTodiziosoris
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