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MeToro focrimkeHHs1 6yB aHa i3 MOX/IMBOCTI BUKOPUCTAHHS DI3HUX aHTUaPUTMIYHUX MPEnaparis A4/ Tepanii pi3Hux ro-
DYLLUEHE PUTMY Y XBOPUX 3 CUHAPOMOM NMEPEA3OYKEHHS LLITYHOYKIB. HavibinbL TUIOBUMY PO3/1afamMu PUTMY Y XBOPUX 3
CUHAPOMOM ripeekcuTaLlii € OPTOAPOMHa PeUNrpoKHa CyrnpaBeHTPUKY/IIPHE Taxikapais, aHTUGPOMHAE CyrpaBeHTPUKY/Is-
pHa Taxikapais, gibpwiauia Ta TpInoTiHHA nepeacepab. g Yac npucTyry Taxikapaii'y XBopumx i3 CUHAPOMOM rpeexkcuTa-
Yii MOXXYTb BUHWUKHYTU PI3HI KJlIHIYHI cUMITOMKU. PO3BUTOK Takoi' TaxikapAii HEPIAKO € MPUYUHOK BUHWKHEHHS parnToBoi
cmepTi. OCHOBHUM MEXAHI3MOM i PO3BUTKY € UMPKY/ISLIS XBUili 30Y/DKEHHS Yepe3 aTpioBEeHTPU/IY/ISPHWA By30/1, 40AaT-
KOBWYI LLJISIX, MEPEACEPAS Ta LUTYHOYKU, KM Ha3NBAETLCS MEXaHI3MOM MAaKPOPEEHTPI. /11 KyripyBaHHS MpuCTyiB ar-
DIOBEHTPUKY/ISIPHOI peLnrnpoKHOI Taxikapaii' y xsopumx i3 WPW cuHapomom Ta i3 By3bkumu Komraekcamm QRS 6ro0katop
KasnbLjieBux KaHasliB Bepanaminn Mac€ eekTuBHICTL y 95% xsopux. OfHaK 4715 JIiKyBaHHS XBOPUX 3 LUMPOKUMY KOMIT/IEK-
camu QRS Bepanamisi € npoTurokasaHuM. L/is J1iKkyBaHHs AaHOIro ropyLIEHHS pUTMY CEPLIEBI ITIIKO3MAN € TE XK MPoTUIo-
KaszaHumun. Bepanaminn Ta cepueBi 71iKo3uagn He MOXHAa 3acTOCOBYyBaTH y XBopux 3 cuHgpomom WPW ta @ibpunsuieto
(TpinoTiHHAM) nepeacepab. s Tepanii pibpunsuii (TpinoTiHHS) nepeacepab y XBopux i3 cuHapomom WPW moxyTs 6yt
BUKOPUCTAaHI aHTHapmuTmidHi npenapatv I A nigknacy (XinigmH, ripokaiHamig, Au3omnipamigy, nponageHoH) 1a rpenaparm
III knacy (amiofapoH, cotasnon). Ans KynipyBaHHS MapoKCU3MasIbHOI Taxikapaii y XBOpuX i3 CUHAPOMOM NEPEA3OYKEH-
HS1 LLJTYHOYKIB aHTUaPUTMIYHI JTIKapCbKi 3aC00M POC/IMHHOIO MOXOAXKEHHS (rislypuTmas i anariHiH) MaroTe BUCOKY edek-
TUBHICTb ¥ TOMY € nipernapatamy BMoopy. /18 KyripyBaHHS MapoKCcU3MasibHOI Taxikapaii y XBopmx i3 CUHAPOMOM repes-
36YKEHHS LL/TYHOYKIB MOXeE OyTu AOCArHYTE MiC/1sl BBEAEHHS aHTUapUTMiYHuX nipenapatis IC nigkaacy, B 0cob/mMBOCTi
3acTocyBaHHs npornageHoHy 1a eHkainnay. OAHaK 3aCTOCyBaHHS UMX MPenaparis AOCTaTHbO YacTo Mpu3BOANTbL A0 I10SI-
BU apUTMOreHHOro eekTy.3acTocyBaHHs CEPLIEBUX T1IKO3MAIB Ta B-aApeHEPridyHNX 6/I0KaTopiB, HANpUKIaA rporpaso-
JI0/Ty Y XBOPUX i3 CUHAPOMOM MPEeeKcuTaLlii € HEMOXI/TMBMM, OCKI/IbKU Lii JIIKapChKi 3acooyM MOKpaLLytoTh MPOBIAHICTbL 110
[04aTKOBOMY POBIAHOMY LLJISIXY. Y XBOPUX i3 NapOKCHU3MA/IbHOK aTPUOBEHTPUKY/ISIPHOK PELMIPOKHON (LIMPKY/ISIPHOK)
Taxikapaieto npenaparv Auritasnicy 1a Bepanamisi oBuHHI OyTv BUK/TIOYEH], TOMY LU0 BOHU € HEOE3NEYHUMY Y XBOPUX i3
curgpomom WPW, ockinibku nic/is ix 3acTocyBaHHS 30i/IbLUYETLCS LBUAKICTb MPOBIAHOCTI M0 A0AATKOBUM LU/ISIXaM.

Knroyoei cnoea: apuTtmii cepusi, cMHOpPOM nepeas0yaKeHHs1, pisHi aHTM apuTMIiYHI 3acobu, panToBa CMepTb, apuTMO-
reHHa ais, napokcmMamarbHi TaxiapuTmii.

The aim of the research was to analyze the possibility of using different antiarrhythmic agents in patients with pre-
excitation syndrome and disorders of cardiac rhythm. Most typical disorders of cardiac rhythm in patients with pre-
excitation syndrome are orthodromic reciprocating supraventricular tachycardia, antidromic supraventricular tachycardia,
atrial fibrillation and atrial fibrillation. During attack of tachycardia in patients with syndrome of pre-excitation, different
clinical symptoms can be observed. They can range from mild palpitation to syncope. This tachycardia can be even
reason of sudden cardiac death. Main its mechanism is macroreentrant circuit involving the AV-node, the additional
pathway, the atria, the ventricles. To arrest the attacks of atrioventricular reciprocating tachycardia in patients with
WPW syndrome and with narrow complexes QRS, calcium channel blocker verapamil has efficacy in 95% of patients.
However, for treatment this arrhythmia with wide complexes QRS verapamil is contraindicated. Besides, it should be
taken in account that treatment with this type of cardiac arrhythmia cardiac glycosides is also forbidden. Verapamil and
cardiac glycosides are contraindicated for termination of arrhythmia in patients with WPW syndrome and such disorders
of cardiac rhythm as atrial fibrillation (flutter). For therapy of atrial fibrillation (flutter) in patients with WPW syndrome
antiarrhythmic agents of agents of I A subclass (quinidine, procainamide, disopyramide, propafenone) and III class
(amiodarone, sotalol) can be useful. For interruption of paroxysmal tachycardia in patients with pre-excitation syndrome
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antiarrhythmical preparations of plant origin (gilurytmal and allapinin) have high efficacy. Termination of paroxysmal
tachycardia in patients with premature excitation of ventricles can be achieved after administration of antiarrhythmic
agents of IC subclass, in particular after using of propafenone and encainide. However, treatment with the help of these
agents quite often leads to appearance of arrhythmogenic action. In pre-excitation syndrome and cardiac arrhythmias, it
is impossible to use drugs, which cause the acceleration of conductivity of nerve impulses in additional pathways (cardiac
glycosides, B-blocker agents, for example propranolol). In patients with paroxysmal atrioventricular reciprocating (circu-
lar) tachycardia digitalis and calcium channel blockers should be avoided. Such agents as digoxin and verapamil in this
arrhythmia can turn out to be dangerous in WPW syndrome, since they raise the conductivity through additional conduc-

tive pathways.

Key words: cardiac arrhythmias, pre-excitation syndrome, different antiarrhythmic agents, sudden death, arrhyth-

mogenic action, paroxysmal tachyarrhythmias.

Connection of the research to the planned scientific projects. This study is a part of the research work “Pharmacological study of
biologically active substances and drugs for correction of homeostasis disorders of different etiology”, state registration number

0117 U 004681.

The aim of the research was to analyze the possibility
of using different antiarrhythmic agents in patients with
pre-excitation syndrome and disorders of cardiac rhythm.

In the normal condition, conduction from the atria to
the ventricles comes via the atrioventricular node (AV)-
His-Purkinje system. The reason for pre-excitation is the
conditioned conductivity of nerve impulses across an
additional pathway. It is also known as an accessory
pathway. Syndrome of pre-excitation of the ventricles is
an electrophysiological phenomenon in which the period
of depolarization of the ventricles occurs earlier than
during normal impulse conduction.

The anatomic substratum of syndromes of premature
excitation is additional anomalous conductive pathways.
There are three main additional pathways of the
conduction of impulse (Kent bundle, Mahaim bundle, and
James bundle), which are the reason for the pre-
excitation of ventricles. The pre-excitation syndrome of
the ventricles occurs as a result of the functional activity
of such additional pathways. The Kent bundle is mutated
myocardial tissue, which is located in the atrioventricular
ring. The Kent bundle is capable of conducting impulses
from the atrium into the ventricle (the first way). It is
considered that the left additional bundle is located in the
mitral ring, but the right — in the tricuspid ring. The
second way is the James bundle, which connects the
atrium and sinus node with the distal part of the
atrioventricular node or with the His bundle. The third
way is the Mahaim bundle, which consists of fibers of
conductive tissue; it connects the upper part of the His
bundle or lower part of the atrioventricular node with the
myocardium of ventricles. The fourth way is a node-
ventricular pathway - Breshenmase pathway, which
unites the right atrium with a common part of the His
bundle.

The functional activity of Kent pathways is the reason
for the formation of Wolff-Parkinson-White syndrome
(WPW-syndrome). There are three electrocardiographic
features of WPW syndrome:

a) the length of the P-R interval is less than 120
milliseconds in case of the sinus rhythm;

b) the length of the QRS complex is above 120
milliseconds with the initial sloped part, which has jag
(A-wave), and with the normal final part of QRS complex;

c) the secondary change of the S-T segment, which is
directed discordantly (in inverse direction) on an attitude
to the main vector of the QRS complex.

Kent pathways directly connect the atria and ventri-
cles. Due to the functional activity of Kent pathways by-
passing the AV node occur.

ECG in patients with WPW syndrome can remind the
blockade of branches of His bundle or pathological
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changes of ECG, which are typical for myocardial infarc-
tion, or ECG in hypertrophy of ventricles.

Supraventricular reciprocal tachycardia is formatted in
the result of the functional activity of such pathways. The
development of paroxysmal tachycardia in patients with
the syndrome of pre-excitation is conditioned by the re-
entry mechanism [1,2,4]. The development of the re-entry
mechanism is connected with the presence of two differ-
ent anatomical pathways of AV-conduction — main and
additional bundle, which connects the atrium with the
ventricle.

Functional activity of atrial-bundle pathways (James
bundles) is the reason for the formation of additional
pathways in patients with Clerc-Levy—Critesco syndrome
(CLC — syndrome). For ECG in this syndrome, it is typical
shortness of P-R intervals, which are less than 120 milli-
seconds in case of the sinus rhythm. Functional activity
of fascicular-ventricular pathways (Mahaim bundles),
which are need for shunting of conductivity within the
specialized conductive system; they unite the atrioven-
tricular node or brunches of His bundle with ventricular
myocardium. Ventricular tachycardia appears due to the
functional activity of such pathways.

The development of cardiac arrhythmias is a compli-
cation in patients with pre-excitation syndrome. Most fre-
quent arrhythmias in patients with WPW and CLC syn-
dromes are supraventricular paroxysmal tachycardias,
which are characterized by a sudden onset, a frequency
of ventricular contractions of 150-220 for 1 min, equal RR
intervals, and the disappearance of A wave [7,8,10].

Paroxysms of atrial fibrillation are very dangerous,
since, along the additional paths, the waves of excitation
easily pass into the ventricles, which leads to a significant
increase in the number of heart contractions up to ven-
tricular fibrillation. ECG signs of paroxysm of atrial fibrilla-
tion in patients with the syndrome of pre-excitation of
ventricles (WPW and CLC syndromes) are increasing in
the number of ventricular contractions over 200 per 1
minute, shortness of RR interval till 0.3 seconds, de-
formed QRS complexes due to superimposition A wave
on the initial part of these complexes. It is impossible us-
ing in pre-excitation syndrome and cardiac arrhythmias
drugs, which cause the acceleration of conductivity of
nerve impulses in additional pathways (cardiac gly-
cosides, B-blocker agents, for example, propranolol)
[2,5,7].

During the attack of tachycardia in patients with the
syndrome of pre-excitation may be different clinical symp-
toms. They can range from mild palpitation to syncope.
This tachycardia can even be the reason for sudden car-
diac death [2,7,8,13]. Its primary mechanism is the
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macro-reentrant circuit involving the AV-node, the addi-
tional pathway, the atria, the ventricles.

For WPW syndrome, the functional and/or anatomical
disruption of the atrioventricular node is typical with the
development of longitudinal dissociation in the atrioven-
tricular system. In patients with WPW syndrome, sinus
impulses get into ventricles simultaneously in two differ-
ent ways — through the accessory bundle of conduction
(the short way) and normal atrioventricular pathway. As a
result of the premature activation of the part of ventricles
(premature excitation) occurs. In nearly 50% of patients
with WPW syndrome, tachyarrhythmias of different types
appear. Most widespread tachycardia in patients with the
pre-excitation syndrome is such type supraventricular
tachycardia as AV reentrant or reciprocating tachycardia
(AVRT).

1. Orthodromic reciprocating supraventricular tachy-
cardia: impulse is conducted anterograde through AV-
node and retro-grade through Kent bundle;

2. Antidromic supraventricular tachycardia: impulse
circulates in the opposite direction (anterograde) through
Kent bundle and retro-grade through the atrioventricular
node.

3. Paroxysmal atrial fibrillation: at the raised fre-
quency of the atrial contractions, the additional Kent bun-
dle (unlike the AV-node) not capable of slowing down the
conduction.

As a result of the velocity of the anterograde conduc-
tion through the Kent bundle, the frequency of cardiac
beats in patients with atrial fibrillation can sometimes ex-
ceed 300 beats per 1 minute. This leads to severe
hemodynamic violations and transformation in ventricular
fibrillation. Etiological factors of WPW syndrome are the
innate anomaly of the conductive pathways or the ac-
quired syndrome (in myocardial infarction, Ebstein dis-
ease, mitral valve prolepses, and cardiomyopathies). In
adults, the reasons for this disease are not revealed most
often [7,8,10].

In patients with WPW syndrome, antidromic atrioven-
tricular reciprocating (circular) paroxysmal tachycardia
can be only in 8-10% patients. Tachycardia begins from
atrial extrasystoles, which spreads into the ventricle
through additional pathways. In ditto time spreading of
atrial extrasystole is blocked near the entry in AV-node.
That is conditioned by shortness of the refractory period
in additional pathways. The monomorphic wide deformed
QRS complexes reflect the maximal premature excitation.
The frequency of cardiac beats during tachycardia is from
170 to 260 per minute. The inverted P waves in I, Il
aVF leads (if it is possible to recognize these waves on
ECGQG) are situated nearly always with big lateness on atti-
tude to the beginning of the QRS complex [7].

The mechanism of this disorder of the rhythm is prac-
tically identical to the mechanism of the development re-
ciprocating (orthodromic) paroxysmal tachycardia. Either
as in atrioventricular reciprocating (orthodromic) tachy-
cardia, the paroxysm of atrioventricular reciprocating
tachycardia with hidden additional pathways begins in
these patients after atrial extrasystoles with "critical" in-
terval of the concatenation. However, deceleration of
atrioventricular conduction is not so expressed, as at
atrioventricular nodal re-entry. Extrasystole passes con-
secutively through the atrioventricular node and His-
Purkinje system. Then extrasystole reaches the place of
the joining of the additional pathway with the ventricular
wall. Hereafter, extrasystole is conducted in a retrograde
direction to the atrium. Then this process is repeated.
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Ventricular extrasystoles with the critical interval of the
concatenation are blocked in the retrograde direction in
the His bundle, but they are conducted through the hid-
den additional pathway to the auricle. Hereon ventricular
extrasystole gets into in AV-node, His-Purkinje system,
the myocardium of ventricles, in the additional latent
pathway, and comes back into atrium [7,8].

The paroxysms of antidromic atrioventricular tachy-
cardia seldom cause a severe disorder of hemodynam-
ics. However, in patients with this disorder of the rhythm,
there is raised susceptibility of the transition of antidromic
atrioventricular reciprocating paroxysmal tachycardia in
atrial fibrillation, and then it is possible the transformation
in ventricular fibrillation. This is more often can be in pa-
tients with left-side additional pathways. The spontane-
ous cessation of the paroxysm of antidromic tachycardia
usually can be conditioned by the blockade in the atrio-
ventricular node, and only in rare cases interruption of
paroxysm can be caused by the blockade in additional
pathways [7,8].

Paroxysmal atrioventricular reciprocating (circular)
tachycardias in patients with hidden additional pathways,
which conduct the impulse selectively in the retrograde
direction (latent WPW syndrome) does not occur in rare
cases. It is typical for such cardiac arrhythmia ideal con-
ditions in choosing the antiarrhythmic agents to take into
account electrophysiological indices of this agent and its
concentration in plasma of blood.

In the result of the functional activity of Kent additional
pathway, paroxysmal atrioventricular reciprocating (circu-
lar) tachycardia can develop. Mechanism of such disor-
ders of cardiac rhythm in patients with hidden additional
pathways is the conduction of the impulse selectively in
the retrograde direction (latent WPW syndrome) [7,8].

Electrocardiographic signs of paroxysmal atrioven-
tricular reciprocating (circular) tachycardia are:

1) absence of the manifestations of premature excita-
tion of ventricles during the period of sinus rhythm;

2) the narrow (supraventricular) QRS complex during
the period of tachycardia;

3) regularity of rhythm during a paroxysm of tachy-
cardia;

4) wave P during tachycardia have a negative polarity
in Il, lll, aVF leads in case of right-side localization of the
additional pathways. Positive P waves come to light in |
and aVL leads in case of left-side localization of the addi-
tional pathways.

In patients with WPW syndrome, the risk of sudden
death increases because of shortness of the refractory
period in the filament of the additional conductive path-
ways between auricles and ventricles as well as in con-
nection with recurrence of paroxysms of atrial fibrillation.
In WPW syndrome, there is an increased frequency of
atrial fibrillation in comparison with common population of
people. Thus, in patients with WPW syndrome, the ar-
rhythmic atrial disease develops more often. This con-
tributes to the violation of intraatrial and intraventricular
conduction, shortness of atrial refractoriness, and in-
creasing of its dispersion. All this increases the vulner-
ability of the atria. The electrical instability of the myocar-
dium contributes to the anomalous pathways themselves
and especially the often-repeated retrograde atrial excita-
tion during paroxysms of atrioventricular tachycardia.

In patients with WPW syndrome, atrioventricular re-
ciprocal tachycardia may be transformed into atrial fibril-
lation or atrial flutter. Multiple impulses entering the atrio-
ventricular node in patients with atrial fibrillation or atrial
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flutter cause prolongation of its effective refractory period
and functional atrioventricular blockade. As a result, an
intensive current of irregular impulses occurs through ad-
ditional pathways to the ventricular tract. On the ECG of
patients with atrial fibrillation with the frequency of heart
rate, 220-360 for 1 minute abnormal ventricular rhythm is
recorded with different QRS complexes (“false ventricular
tachycardia”), which have different shapes, widths and
amplitudes. If atrial impulses reach the ventricles only
through additional paths, QRS complexes are continuous
due to the presence of delta waves. If the impulses
spread through an atrioventricular node that has tempo-
rarily left the state of refractoriness, then QRS complexes
remain narrow [7].

More often, atrial fibrillation (atrial flutter) is detected
in patients with additional left-sided pathways. During
atrial flutter on the ECG, the correct ventricular rhythm
with wide cattle complexes (large delta waves) can be
recorded. Such an ECG simulates attacks of ventricular
tachycardia. If a retrograde block occurs in an additional
2:1 pathway, the number of ventricular complexes de-
creases to 140-160 for 1 minute. Each additional flutter
wave (1:1) through an additional path increases the
number of ventricular contractions to 280-320 for 1 min-
ute. The duration of the effective anterograde period ad-
ditionally is a factor that determines the maximum fre-
quency of the ventricular rhythm, which can be achieved
with atrial fibrillation or atrial flutter. A short effective re-
fractory period leads to frequent ventricular contractions
with even shorter RR intervals. Frequent and irregular
activation of the ventricles in an unusual sequence leads
to ventricular fibrillation. The long anterograde effective
refractory period of the accessory pathway prevents the
occurrence of lethal ventricular arrhythmias.

Pharmacological therapy in patients with WPW-
syndrome is not specific. When using an antiarrhythmic
agent, a positive effect is observed only in 50-85%. How-
ever, the overall amount of patients with WPW-syndrome
is significant. Medicament therapy must be implemented
with taking into account the mechanism of action of
medications in respect of provoked factors (extrasystoles,
etc.) and paths, which are used for conduction of circu-
lated impulses, that is to say, one should take into ac-
count refractivity and conductivity of normal and addi-
tional pathways. Besides, one should take into account
the condition of atrial and ventricular myocardium [8,10].

Treatment of reciprocal tachycardia in patients with
the pre-excitation syndrome with narrow and wide QRS
complexes has a difference. Attacks of atrioventricular
reciprocating tachycardia, having re-entry mechanism
with participation additional Kent pathway and with nar-
row QRS complexes after using of verapamil are inter-
rupted in 90-95% of patients [2,3,5]. Bolus intravenous
administration of verapamil is administered in dose 10
mg (4 ml of 0,25% solution). It should be taken into ac-
count that verapamil has no effect in patients with WPW-
syndrome and atrial fibrillation.

In this case, using verapamil is even dangerous. Due
to the action of such calcium channel blocker agents,
causes diminishment of the duration of the refractory pe-
riod of the additional pathway occurs in the result of re-
striction hidden retrograde conductivity. Besides, after the
administration of verapamil reflector, a sympathetic effect
develops. This is conditioned by diminished arterial pres-
sure.

It should be taken into account that using verapamil in
patients with WPW-syndrome and atrial fibrillation or
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atrial flutter can lead to increasing of conductivity across
an additional pathway. This can cause the transformation
of atrial fibrillation or atrial flutter in ventricular flutter or
ventricular fibrillation [2,5,6, 16]. Thus, intravenous ad-
ministration of verapamil is allowed only for the treatment
of patients with atrioventricular reciprocal tachycardia
with narrow complexes QRS. In patients with paroxysmal
atrioventricular reciprocating (circular) tachycardia, digi-
talis, and calcium channel blockers should be avoided
[2,5,17]. Such agents as digoxin and verapamil in this
arrhythmia can turn out to be dangerous in WPW syn-
drome since they raise the conductivity through additional
conductive pathways. These agents caused the limitation
of the retrograde conduction through them. Digoxin is
also capable directly of abbreviating the refractory period
in the tissue of the additional conductive pathways
[2,5,7]. Verapamil causes an increase in reflex sympa-
thetic effect. This is conditioned the shortness of the re-
fractory period in the additional conductive pathways.

For interruption of paroxysm of tachycardia in patients
with WPW syndrome, intravenous administration of an-
tiarrhythmic preparation of | class according to Williams’s
classification — procainamide, disopyramide, gilurytmal
(ajmaline), allapinin or antiarrhythmic preparation of Il
class — amiodarone or sotalol are used. [2,3,5,17].

In case of the paroxysm of atrial fibrillation in patients
with WPW syndrome:

a) in the high frequency of the ventricular contractions
in connection with a high risk of the development of fibril-
lation of ventricles it is necessary urgently to realize the
electric cardioversion;

b) in the moderate increase of the frequency of ven-
tricular contractions for termination of the paroxysm pro-
cainamide is administered intravenously. This antiar-
rhythmic agent slows down the conductivity of additional
pathways.

For prevention of tachyarrhythmia paroxysms, oral
administration of preparations of | class (procainamide,
quinidine, disopyramide, allapinin, gilurytmal) or lll class
— amiodarone is used. For preventive maintenance of
paroxysms, other antiarrhythmic agents of the A class
are used.

The possibility of a positive result after using antiar-
rhythmic agents is sufficiently stronger in case of the long
duration of the effective refractory period of an additional
pathway. In patients with narrow QRS complex (in its du-
ration < 220 ms), there is a high-risk transformation of
atrial fibrillation in ventricular fibrillation. In case of its du-
ration > 220 < 250 ms there is relative risk such trans-
formation, in such index > 250 < 300 ms there is possible
risk and in > 300 ms — small risk [2,17].

It is impossible using of verapamil and digoxin in pa-
tients with WPW syndrome combined with atrial fibrilla-
tion since they are capable of raising the frequency of
cardiac contractions and hereunder to enlarge the risk of
the transformation of atrial fibrillation in ventricular fibrilla-
tion. Diltiazem and B-blocker drugs should be avoided
too.

In case of absence of the effect after administration of
agents of | class antiarrhythmic agents of Ill class is
used, in particular, amiodarone intravenously as a bolus
in dose 5 mg/kg of mass of the body during 3-5 minutes.
Amiodarone is capable of lengthening as retrograde, so
and anterograde efficient refractory period of the addi-
tional pathways. Amiodarone may also be administered
as a bolus in the same dose for a longer period, having
the duration 15-20 minutes. Such bolus administration
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with a slower rate of administration is needed for the pre-
vention of the reduction of the arterial pressure
[11,13,15].

The efficiency of amiodarone in patients with atrioven-
tricular reciprocating paroxysmal tachycardias is condi-
tioned not only by its influence upon AV-node. In some
patients (in nearly 50% of patients), amiodarone causes
the lengthening of the retrograde effective refractory pe-
riod of the additional pathways. Amiodarone has an an-
tiarrhythmic effect thanks to simultaneous holding up in-
fluence on the retrograde and anterograde knee of the
re-entry loop. In general, in the case of single intravenous
administration of amiodarone, paroxysms of atrioventricu-
lar reciprocating tachycardia were interrupted in 75-80%
of patients [2,11,15].

After therapy with the help of amiodarone, interruption
of tachycardia (the orthodromic and antidromic) occurs in
more rare cases in comparison with antiarrhythmic
agents of | A subclass. For the treatment of reciprocating
paroxysmal tachycardias, preparations of plant origin —
gilurytmal and allapinin have high efficacy.

Termination of paroxysmal tachycardia in patients
with premature excitation of ventricles can be achieved
after administration of antiarrhythmic agents of IC sub-
class, in particular after using of propafenone and en-
cainide. However, treatment with help these agents quite
often lead to the appearance of arrhythmogenic action.
Due to the arrhythmogenic effect of antiarrhythmic agents
of IC subclass, in some cases, even the lethal outcome is
possible.

For therapy of atrial fibrillation (flutter) in patients with
WPW syndrome antiarrhythmic agents of | A subclass
(quinidine, procainamide, disopyramide) and Il class
(amiodarone, sotalol) can be useful [2,3,11,15]. Com-
bined therapy with help the antiarrhythmic agents of |
class and Il class simultaneously is not used. Treatment
with the help of lidocaine is inefficient [2, 17].

The immediate cardioversion should be used for ter-
mination of paroxysmal tachycardia in case of the ineffi-
cacy of medicinal therapy. The electric cardioversion is
for the best also for interruption of this disorder of cardiac
rhythm in connection with the risk of development of de-
terioration of the circulatory dynamic.

For warning of recurrence of paroxysm of atrial fibril-
lation in patients with WPW syndrome amiodarone is the
best antiarrhythmic agent. Sufficient antiarrhythmic effect
for termination and prevention paroxysmal tachycardia in
patients with the syndrome of pre-excitation of ventricles
is achieved after using such agents as allapinin and
gilurytmal, which have plant origin [2,3].

In patients with premature excitation by Mahaim type,
the accelerated phase of atrioventricular conduction be-
gins below the upper part of the atrioventricular node.
The upper part of AV-node provides the slow conduction
of nerve impulses. In this connection, the P-R interval
remains normal. In consequence of the current part of
impulses through the Mahaim bundles, premature excita-
tion appears in a certain part of the ventricle. On ECG A-
waves in the initial part of the QRS complex reflects pre-
mature excitation. The expansion of the QRS complex is
also typical [2,3,6-8]. This form of arrhythmia seldom oc-
curs in comparison with other types of pre-excitation.

In rare cases, it is possible the appearance of su-
praventricular tachycardia in patients with premature ex-
citation by Mahaim type. It is considered that re-entry in
the Mahaim bundles can be a reason for the origin of
tachycardia. The combination of the different variants of
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node-ventricular bundles or the fascicle-ventricular bun-
dles, in particular, a combination of the Mahaim bundles
with James tract can occur. In this case, the reason of
tachycardia is re-entry through the Mahaim bundle and
the James bundle.

In case of absence of effect after using antiarrhythmic
for interruption of the current of impulses through addi-
tional pathways of conduction, the method of their radio-
frequency catheter ablation (destruction) is used [12,14].
This destruction is implemented during the electrophysio-
logical study by means of electrodes, which were intro-
duced transcutaneously. The indications for this way of
the treatment are the steady supraventricular tachycar-
dia, tolerance to the medicinal treatment, the bad bear-
ableness of the antiarrhythmic agents, the high risk of
sudden death in case of atrial fibrillation with a high fre-
quency of the cardiac contractions [6-8].

The treatment of paroxysmal tachycardia with narrow
QRS complexes in patients with CLC syndrome is similar
to the treatment of this disorder of the rhythm in patients
with WPW syndrome. For the treatment of the reciprocat-
ing tachycardias with wide QRS complexes, the main im-
portance has anterograde blockade of the additional
pathways [7,8]. The efficiency of therapy by antiarrhyth-
mic agents of | class in accordance with V.Williams clas-
sification depends on the duration of the effective refrac-
tory period of the additional pathways.

The efficiency of treatment with help procainamide,
allapinin, and gilurytmal is 80-90% if the anterograde re-
fractory period of the additional pathway is < 270 milli-
seconds (ms). In the case of a short refractory period of
the additional pathway, < 270 ms blockade of the addi-
tional pathway by means of these antiarrhythmic agents
was caused only in 5-10% of patients. That is why the
possibility of a positive result after using antiarrhythmic
agents depends on the duration of the effective refractory
period of the additional pathway.

In patients with premature excitation by Mahaim type,
the accelerated phase of atrioventricular conduction be-
gins below the upper part of the atrioventricular node.
The upper part of AV-node provides the slow conduction
of impulses. In this connection, the P-R interval remains
normal. In consequence of the current part of impulses
through the Mahaim bundles, premature excitation ap-
pears in a certain part of the ventricle. On ECG A-waves
in the initial part of the QRS complex reflects the prema-
ture excitation. Besides, the significant expansion of the
QRS complex is typical. This form of arrhythmia seldom
occurs in comparison with other types of pre-excitation.
In rare cases, the appearance of supraventricular tachy-
cardia in patients with premature excitation by Mahaim
type is possible [7,8].

It is considered that re-entry in the Mahaim bundles
can be a reason for the origin of tachycardia. The combi-
nation of the different variants of node-ventricular bun-
dles or the fascicle-ventricular bundles, in particular, a
combination of the Mahaim bundles with James tract can
occur. In this case, the reason of tachycardia is re-entry
through the Mahaim and the James bundles. Prepara-
tions of choice for treatment of patients with premature
excitation by Mahaim type and paroxysmal supraven-
tricular tachycardia are amiodarone and gilurytmal.

Conclusions

1. For termination of disorders of cardiac rhythm in
patients with syndromes of pre-excitation of ventricles,
intravenous administration of antiarrhythmic preparation



MNpobnemu ekonorii Ta meguumHH

of IA subclass (procainamide, disopyramide, gilurytmal,
allapinin) or antiarrhythmical preparation of Il class —
amiodarone can be useful.

2. The abovementioned antiarrhythmic agents can
be administered orally for prophylaxis of paroxysmal
tachyarrhythmia in patients with syndromes of pre-
excitation.

3. Sufficient antiarrhythmic effect for termination
and prevention paroxysmal tachycardia in patients with
the syndrome of pre-excitation of ventricles is achieved
after using such agents as allapinin and gilurytmal, which
have plant origin.

4. For suppression of attacks of atrioventricular re-
ciprocating tachycardia, having re-entry mechanism with
participation of additional Kent pathway and with narrow
QRS complexes, calcium channel blocker agent verapa-
mil has a sufficient efficacy.

5. It is impossible to use of verapamil for interrup-
tion of atrial fibrillation or atrial flutter in patients with
WPW-syndrome. In this case, using verapamil is even
dangerous since this preparation raises the conductivity
through the additional conductive pathway.

6. Other drugs, which cause the acceleration of
conductivity of nerve impulses in additional pathways
(cardiac glycosides, B-blocker agents, for example, pro-
pranolol) are contraindicated for the treatment of disor-
ders of cardiac rhythm in patients with the syndrome of
pre-excitation of ventricles.
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