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Ienv. UccnenoBars 10303aBucuMyIo 3¢ PeKTUBHOCTH OUOIpHOTro KBasucunycouaaisHoro (BIIKC) ummysbca npu ycerpa-
Henun Gubpuwusun npeacepauii (DII) mmreasHOCTbIO 10 24—48 U 'y GONBHBIX ¢ PA3NMYHBIME KIMHUYECKHMHU (popMaMu 1
TeuyeHueM uiemMuyeckoii 6ouesnu cepana (MBC) u pazimunbiv conporusaenneM rpyanoi kaerku (CITK). Mamepuan u me-
mo0. AuamusupoBaiu 97 6oabubix (103 sanuzona DII), koropsiM npoBoawIM TpancTopakaabuyo IKB umnyiascom BIIKC
¢bopmsi o nporokoiy Hapacrtaouieii 103b1 (0T 1—2 10 5) pa3psinos. {uana3on sHepruu 3apsaoB ot <40—65 xo 195 k. du-
aMeTp 9JeKTpoJ0B — 12 cM, pacroiokeHue nepease-6okoBoe. Pesyavmamor. [lns yerpanenns 70% smuzonos DII norpe-
6oBasocs 1—2 paspsna, 18,3% snusomos — 3 paspsaa u 11,7% — 4—5 paspsimoB. YceraHoBieHa Boicokas 3 dexTuBHOCTS
(90% ) unskosneprernueckux 3apsanos (40—85 JI:x) npu ycrpanennu DI 11uTenbHOCTHIO 10 24 4; y GOIBHBIX C IJIATENbHO-
cThI0 91130108 28—48 4 ~90% ycmex IKB Gbu1 3aperucTpupoBaH npu HaneceHun 17 % GOIbHBIX Pa3psiIoB Goblieii sHepruu
(<115 Ixx). O6muii ycnex xapanosepcuu cocrasui 94,2%; neornoxuoit IKB — 97,8% u sxcrpennoii — 81% (p=0,022). Ve-
nex KB y GOJIbHBIX ¢ KIMHHYECKH BHIPAKEHHON U TsKeN0ii (0CTPOii/XpOHNYECKOii) cepeuHoii Hepocrarounoctsio (CH)
cocrasui 88,6%, c aerkoii crenenpio CH u 6e3 ee kiaunuueckux npusHakoB — 98% (p<0,05); y 60JbHBIX B OCTPOIi cTaaun
nadapkra muokapaa — 83%. Munumansnas sddexrusnocts BIIKC nmmyibca 3aperncrpupoBana y GOJbHBIX € OCTPBIM U
XPOHHYECKHUM AJbBEOJISIPHBIM OTEKOM JIETKUX U ruporopakcom: 73,5% (p<0,001) — ua 24,3% menbiie, yeM y GoabHbIX 6€3
OTeKa JIETKHX M THApoTopakca. YcranosieHo, uytro CI'K B quanazone ot 70 qo 142 OM (1o cpaBHEHHUIO ¢ MEHbIIUMH 3HAYEHHU-
SIMH) CyIIECTBEHHO yMeHbInaeT 3(p(PeKTUBHOCTH Pas3psiioB TOMbKO HeGoabpmoi sneprun (n0 ~70 J[:x). 3axmouenue. Moxy-
YeHHbIE Pe3yJIbTAaThl CBUIETEIbCTBYIOT O BhICOKOI ahdexruBHOCTH (90% ) HU3KOIHEpreTHUeCcKUX pa3psnos (<85—113 [I:x)
OUIOJISIPHOIT KBa3HCHHYCOMAAIbHOI hopMbl Bo BpeMst ycrpanenust DII mmreasHOCTbIO 10 24—48 4 'y GOJBHBIX € PA3IMYHbI-
mu kiuHnYecknmu popmamu u teuennem UBC. BoisiBiena cBs3p Mexay crenensio Tsikectd CH u yenexom KB, a takike
Mmexay CT'K u addexTuBHOCTbIO HUBKO9HEpreTHYecKux pa3psanos (1o ~70 I:x). Kutoueswie ciosa: anekTpuyeckasi Kapuo-
BepCHsl, OUIOJSAPHBINA KBA3HCHHY COUIATBHBII HMITYJIbC, HUGPUILISIMS IPEICEPAiA.

Objective: to study the dose-dependent efficacy of bipolar quasi-sinusoidal (BPQS) impulse in eliminating 24—48-hour atri-
al fibrillation (AF) in patients with different clinical forms and course of coronary heart disease (CHD) and different
transthoracic resistance (TTR). Subjects and method. Ninety-seven patients (103 AF episodes) who had undergone
transthoracic electrical cardioversion (ECV) with a BPQS impulse according to the protocol of dose escalation (from 1—2
to 5 discharges) were analyzed. The discharge power range was from <40—635 to 195 J. The diameter of electrodes was 12
cm; its location was anterolateral. Results. Elimination of 70% of the AF episodes required 1—2 discharges; that of 18.3 and
11.7% of the episodes needed 3 and 4—5 discharges, respectively. Low-power (40—85 J) discharges were found to be high-
ly effective (90%) in eliminating 24-hour AF; ~90% ECV success was recorded in patients with 28—48-hour episodes when
greater power (<115 J) discharges were applied to 17% of the patients. The total success rate for cardioversion was 94.2%;
that of emergency ECV was 81% (p=0.022). The ECV success rate was 88.6% in patients with clinically relevant and severe
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(acute chronic) heart failure (HF), 98% in those with mild HF and without its clinical signs (»p<0.05), and 83% in those with
acute myocardial infarction. The patients with acute and chronic alveolar lung edema and hydrothorax were recorded to
have the lowest BPQS impulse efficacy (73.5% (by 24.3% less than those without lung edema and hydrothorax))
(»<0.001). It was ascertained that TTR was in the range of 70 to 142 ohms (versus the lowest values) substantially
decreased the efficacy of smaller power (as high as ~70 J) discharges. Conclusion. The findings are indicative of the high
(90%) efficacy of low-power (<85—115 J) discharges of the BPQS pattern while eliminating 24—48-hour AF in patients
with different clinical forms and course of CHD. There was an association between the severity of HF and the success of
ECV and between TTR and the efficacy of low-power (as high as ~70 J) discharges. Key words: electrical cardioversion,

bipolar quasi-sinusoidal impulse, atrial fibrillation.

[ITupokoe MCIIOIB30BAHME AITEKTPUIECKON Kap/IHo-
sepcun (DKB) st yerpanenust GuOpULIsSInm npeacep-
auii (DIT) tpebyer AeTaTbHOrO M3yYeHNsT KapANAIbHBIX 1
9KCTpaKapNaIbHBIX (DAKTOPOB, BIIIONNX Ha ee ahdek-
THBHOCTH ¥ Ge3omacHocTb. Cpemyt aKCTpaKapAna bHbIX
(baxTopoB BexyIee MecTO IPUHAIIESKUT GPOPMeE TEKTPH-
YeCKOTO HMITYJIbCa M CONPOTUBJICHHUIO TPYAHON KJIETKN
(CI'K). B 1967—1971 1. B 9KCIIepPIMEHTAIBHBIX HCCJIE0-
BaHUSIX, MOCBAIIEHHBIX 3 DeKTUBHOCTU AehUOPUILIAIINE
skesryoukoB cepaia, H. JI. TypBuuem' u coast. [1—3]
BIIEPBBIE OBLIO YCTAHOBJICHO SIBHOE MPEUMYIIECTBO OTEYe-
CTBEHHOTO ummyJbca ounossapHoii (BII) kBasucunycou-
nampHoi dopmbl (BITKC) mo cpaBHEeHHIO ¢ MOHOIOJISIP-
woit (MII).
MOJITBEPIKACHO B KJIMHUYECKUX HCCaeoBanusx [4—7].

Uepes naBa JgecsaTHAETHS 3TO  OBLIO
Bmecre ¢ Tem anHbIe 0 €ro 10303aBUCUMON 9 HEKTUBHO-
CTH TIPH ycTpaneHuu napokcusmanbuoil AII amrenbHoc-
ThIO 10 24—48 4 'y GOJIbHBIX € PasIMIHbIMU (POPMAMU /TIPO-
SBJIEHUSIMU  uileMuueckoit Gosesnu cepaua (MBC)
MPAKTHYECKH OTCYTCTBYIOT. Tak, B MCCJIeIOBAHUN CPAaBHU-
tesnbroit addexkrusroctn MIT u BIIKC ummysnbcos mpu-
BOJIATCST TOJIBKO cyMMaphble nanubie st DII u Tpenera-
HUS TIpeicepinii aymtesbaocTthio 7,1+1,8 mec. [9]. Hapsny
C 9TUM aBTOPbI HE PETUCTPUPOBAIN OCHOBHBIE TTAPAMETPbI
U3yYaeMbIX UMIIYJIbCOB, BbIAEJISIEMYIO Ha OOJLHOIO dHEp-
ruio u CT'K. 3To mpuBeso uX K BBHIBOAY 00 «OTCYTCTBUU
SIBHOTO TIPEUMYIECTBA OUIOJISIPHOTO UMITYJIbCA [IEPel MO-
HOMOJIIPHBIM». He mccieoBambl TakKe CBI3W MEXKIY
(ynknnonanbubiM cocrosinuem cepaia, CI'K u ycnexom
BITKC ummysibca B 3aBUCIMOCTH OT JI03bI Paspsijia.

B 2000—2002 rr. B CIITA u 3anaauoii EBporie Gbuiu
IIPOBE/ICHBI TIePBbIe KJIMHUYECKUE MccaeoBanus ahdex-
tusHocTH BII TpanerenaabHOTO U PSMOJINHEITHOTO M-
IyJIbCOB, KOTOPbIE OTJIMYAIOTCS 110 CBOUM MapaMeTpaM OT
BITKC nmmnysbca (puc. 1—3). YkazaHHbIe BbIIIE UMITYJIb-
Chl MCIIOJIB30BAJIH JIJIsE TTpOBeieHus aHoBoit DKB y re-
MOIMHAMUYECKU CTaOUIbHBIX 00/bHBIX ¢ annsogamu DII,
JUTHTETHHOCTH KOTOPBIX B ~85% c/iydaeB TpeBbiiiana 48 1
— 6 mec. [10, 11].

[lesb pabGoThl — HCCIENOBATH 0303aBUCUMYIO 3(-
¢extuBHocTs BII kBazncmHycompamsbHOTO WMITYJIbCA
sueprueii ot 40 mo 195 I mpu yerpanennu DI aruress-
HOCTBIO 10 24—48 4 y GOJIbHBIX € PasJUYHbIMU KJIMHUYEC-
kumu opmamu u tederreM VIBC 1 pasiudHbiM comnpo-
TUBJICHUEM T'PY/THON KJIETKH.

" B navasne 90-x rozmos mpomutoro croserusi BIIKC nmmysiscy
IIPUCBOEHO MMSI €T0 HEepPBBIX aBTOPOB — MMILyJbe [ypBuua-Benu-
na [3, 8]. B nacrosmiee Bpemsi BIIKC nmitysibe mcnosb3yercs B
Poccnm n Yxpante.

The widespread use of electrical cardioversion (ECV)
for the elimination of atrial fibrillation (AF) requires a
detailed study of cardiac and extracardiac factors influenc-
ing its effectiveness and safety. Among extracardiac factors
the leading place belongs to the form of electrical impulses
and transthoracic impedance (TTI), In 1967—1971, in
experimental studies on the effectiveness of ven-tricular
defibrillation for the first time the evident advantage of
home pulse of bipolar (BP) quasisinusoidal form (BPQS) in
comparison with monopolar (MP) was determined by N. L.
Gurvich et al.' [1—3]. To decades later, it was confirmed in
clinical studies [4—7]. Along with it the information about
its dose — dependent effectiveness in eliminating paroxys-
mal AF with the duration of up to 24—48 hours in patients
with different forms of ischemic heart disease (IHD) has
been practically absent. In the study of dose dependency of
the efficacy of MP and BPQS impulse only summarized data
are for AF and flutter duration of 7.1+1.8 months were pre-
sented [9]. Along with this the authors did not register the
main parameters of the studied impulses, the energy deliv-
ered on patients and TTL It led them to the conclusion
about the «absence of a clear advantage of bipolar pulse over
monopolar>. The relationships between the functional state
of the heart, TTI and the success of BPQS impulse depend-
ing on the dose of the discharge were not studied either.

In 2000—2002, in the USA and Western Europe first
clinical research of the effectiveness of BP truncated expo-
nential and rectilinear impulses were conducted, which
were significantly different from BPQS impulse in their
parameters (fig. 1—3). The above pulses were used for con-
ducting the elective ECV in hemodynamically stable
patients with AF duration, which in 85% of cases exceeds
48 hours — 6 months [10, 11].

The aim of the study: to investigate the efficacy of
BPQS impulse with the energy from 40 up to 195 J in elim-
ination of AF duration of up to 24—48 hours in patients
with different clinical forms, course of IHD and transtho-
racic impedance.

Material and methods

The study included 97 patients. The duration of episodes of
AF from was 6 to 48 hours. The criteria of including patients in the
study were: the presence of IHD with different clinical forms and
course, including acute myocardial infarction, acute and chronic
heart failure (HF) of different severity (Table 1). The criteria of
excluding: pathology of the thyroid gland (thyrotoxicosis), hard

" In the early 90s of the last century BPQS impulse were named
after its first authors — the Gurvich-Venin [3,8] pulse. Currently
BPQS impulse continues to be used in Russia and Ukraine.
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Puc. 1. Bua (Mop¢osorusi) KBasuCHHYCOHIAAIBHOTO OUIIOJISIP-
HOro ummyJibca (kiaccuuyeckuii ummyiabc I'ypeuua-Benuna) npu
conporusieHnu Harpy3ku 50, 100 u 150 Om; HOMHHAIBHAST SHEP-
rus paspsaga 200 Ix.

Fig. 1. View (morphology) of the quasisinusoidal biphasic impulse
(classical the Gurvich-Venin pulse) with resistance of on-load of
50, 100 and 150 Ohms; nominal discharge energy is 200 J.

Marepuan u MeTOIbI

B nccrenoBanne BKIoyero 97 60bHbIX. [[JITENBHOCTD TN~
30108 DI — ot 6 10 48 u. Kpurepuu BKaouenus GOTbHBIX B UC-
caenoBanue: namnyre UBC ¢ paznnunbiMu kinaudeckumu Gop-
MaM# U TedeHHeM, BKJII0Uask OCTPbIil HH(APKT MIOKAP/A, OCTPYIO
1 XpOHHMYecKyio cepaednyio HepocratouHocts (CH) pasmmunoii
crerenu tskeetu (tabu. 1).

Kpureprn nckimodentist GoIbHbIX U3 MCCIEI0BAHNS: HATNINE
TIATOJIOTHH IIIUTOBHU/THOM JKeJie3bl (THPEOTOKCHUKO3); TPY/AHO Bepu-
durmpyembie snuzonsr DI 110 aHHBIM TOBEPXHOCTHOI 3JIEKTPO-
KapINOTPaMMBI; KOPOTKUE DITH30/[bI TPEHeTAHns TIPecepInii BO
Bpemst HoroToBKH K DKB; HekoppekTHOe pacIioiosKe e a1eKTpo-
10B 1erOPUILIATOPA U WX TIJI0X0i KOHTAKT ¢ KOKHBIM ITOKPOBOM
rpyanoit kinetku. /L nmpoBenenust KB mcmosmb3oBam 2 Mozesn
nebubpuaTopos, rerepupyonmx BITKC ummynbest co 2-it da-
30ii, cocrasiistionieit 50—60% ot mepBoii (puc. 1): anmapar JK1-H
06 (HIIIT POMA, . JIbeo) u BDC-5011P (ITosbmra) [12].

JleubpusigTopsl ObLIN OCHAIIEHBI U3MEPUTEIBHBIMU MO-
nyssiMi. Bo BpeMst HaHeceHUsI pas3psi/ioB PErHCTPUPOBAIIH Hapa-
MeTpbl uMIyJbca: Habupaemyio (Iu, k) u Bbeasemyio (I8,
JI;x) Ha GOJIBHOTO DHEPrUH, aMIUIUTYAY TOKa MepBOi (hasbl uM-
nysbca 1 CTK (Om). DaekTpoasl geubpULIsTOpa pasMeliaim B
nepeziie-60koBoi nosuru. Juamerp anekrpogos — 12/12 cm. B
KayecTBe KOHTAKTHOTO MaTepuasia MCI0JIb30BAIN MapJeBble cajl-
derku, cMouenHble runepronnyeckum pactsopom NaCl (~7%). B
3aBHCHMOCTH OT COCTOSIHIISI GOTBHOTO MTPOBO/MIN HEOTIOKHYIO”
cuaxponusnposannyio ¢ QRS xommiexcom KB (n=82) nim skce-
TPEHHYI0; TIOCJIEIHION B PSAJIE CITYyYA€B BBIMOIHSIIN 6€3 CHHXPOHN-
saruu [13]. Jlo nposenenns IKB (kpome skeTpeHHO#T) GOMBHBIM
BBOJIMJIN B/B: TIpeTiapaThl KaJiust n Maraus, 1 46% — aMioapoH.
Jls cepanu 1 aHecte3uy uciosb3oBaiau auasenam 10—20 wmr,
nporodost 2—4 mr/kr (no 200 Mr) wiau ux kombunarmio. [pu
HaJIMYKUU NoKazanuii BBousn remapu (~5000 ej1.) v kiekcan
(1 mr/xr macent Tesa) [14]. Ilepen nanecennem 1-ro paspsina y 90%
6oubHbIxX uamepsiin oxupaemoe’ CI'K [15]. Ecau oxxnmaemoe CTK
6b110 MenbIne 60 Owm, 103a IepBoro 3apsiia cocrassaa <40 /I, ec-

* K neorsoxknoit IKB Mbr oTHOCH/IN Tak:Ke cJrydan, KOT/ia COCTO-
ganue 0O0JILHOrO ObLIO OTHOCHTENLHO CTAOUIbHBIM, HO JIIUTEJIb-
noctb DII yeToitunBoil K aHTHAPUTMUYECKOIT TePAITUH TTPEBBIIIA-
ma 2449 [13].

* Osxunaemoe CI'K, nusmepsiemoe 1o meroznuke | 15], B 3aBucumoc-
TH OT JI03bI paspsiia MokeT npesbimath peasibioe CI'K ma >5%.

Puc. 2. Bux (Mopdosorusi) TpaneunenaagbHoro OGUIoIsIpHOTo
HMIIyJIbca npu conpotusienun Harpy3ku 50, 100 u 150 Om; Ho-
MHHAaJIbHasI 9Heprus paspsaga 200 Ix.

Fig. 2. View (morphology) of the truncated exponential bipha-
sic impulse with resistance of on-load of 50, 100 and 150 Ohms;
nominal discharge energy is 200 J.
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Puc. 3. Bua (Mopdoorus) npAMOIHHEHHbI OUIOISPHOTO UM-
myJibca npu conporusiennn Harpy3ku 50, 100 u 150 Om; HOMHE-
HaJgbHas sHeprus paspsaga 200 JIx.

Fig. 3. View (morphology) of the rectilinear biphasic pulse with
resistance of on-load of 50, 100 and 150 Ohms; nominal dis-
charge energy is 200 J.

to verify episodes of AF according to the surface electrocardio-
gram; short episodes of atrial flutter during preparation for ECV;
incorrect arrangement of electrodes of defibrillator and their poor
contact with the skin of the chest. For ECV 2 models of defibril-
lators were used, generating BPQS impulses with the 20d phase,
accounting for 50—60% of the first phase (figure 1): the device
DKIC-06 (SPEREMA, Lvov) and BDC-5011P (Poland) [12].
The defibrillators were equipped with measuring modules.
During the delivery of discharges the following impulse parameters
were registered: storing (Es, J) and delivering (Ed, ) energies on the
patient, the amplitude of the current of first-phase impulse and TTI
(Om). Hand-held electrodes of defibrillator were placed in the
anterolateral position. The diameter of the electrodes is 12/12 cm.
The contact material was gauze soaked with hypertensive solution of
NaCl (~7%). Depending on the patient condition synchronized with
the QRS complex urgent” (n=82) or emergent ECV was conducted,;

> Emergency ECV included cases where the patient's condition
was relatively stable, but the duration of AF resistant to antiar-
rhythmic therapy exceeded 24 hours [12].
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Ta6umua 1. Xapakrepuctuka G0JbHBIX
Table 1. Characteristics of patients

Number of patients

Male/female, n/n 52/45
Age, years 47—-83
The number of episodes of AF 103

The number of episodes of AF duration 6—24 h, n/(%) 79/77

Left atrial anteroposterior size, mm
Left ventricular ejection fraction, % 51+6,3 (31—60)
Acute myocardial infarction, n/(%)* 18/19
Postinfarction cardiosclerosis, /(%) 22

45+3.9 (39—56)

Hypertension, n/(%) 65/67
Symptoms and clinical signs of heart failure, /(%) 91/94
Clinically marked acute and chronic heart failure, n/n** 11/13
Severe acute and chronic heart failure, n/n** 9/11
Amiodarone, n 45

IIpumeuanue. * — 1rarno3 ocTporo nidapKTa MHOKAp/a BHICTABJISUII COTIACHO KPUTEPHSIM EBPOIIEICKOT0 00TIIeCTBa KapANOIOTOB
(2008 r.) ¢ ygeToM KJIMHIYECKUX ¥ AJEKTPOKAPANOTPA(DUUECKIX TPU3HAKOB, a TAKXKe YPOBHS B KPOBM MapKepOB HEKPO3a MUOKAP/IA;
** — JIMarHo3 OTeKa JIETKUX U TUPOTOPAKCA BHICTABJISIM Ha OCHOBAHUHU KJIMHIUYECKUX CUMITOMOB/ TIPU3HAKOB, PEHTT€HOJIOTMYECKUX
JIaHHbIX, & TaKyKe 00BEKTHBHBIX TPH3HaKkoB aucdymkmmm cepaia. Male/female — Myskaribl/skenmumnt; Age, years — BO3pacT, TOJbI
The number of episodes of atrial fibrillation (AF) — komuectso anuzonos Gpubpumsuuu npeacepanii (DIT); The number of episodes of
AF duration 6—24 h — kosmuectBo anuszogos DII mrenvrocTbio 6—24 u; Left atrial anteroposterior size, mm — pasmep (niepe/resa-
Huit) sesoro npeacepans, mm; Left ventricular ejection fraction — ¢pakimst BeiGpoca sieBoro skeyoukos; Acute myocardial infarction
— ocrpast craaus nHdapkTa Muokapaa; Postinfarction cardiosclerosis — nocrungapkrHbiii kapanockiepos; Hypertension — aprepuanb-

nag runeprensus; Symptoms and clinical signs of heart failure — cumnToMbl 1 KIMHUYECKIE TPUBHAKY CEPACYHOI HEOCTATOUHOCTH,
Clinically marked acute and chronic heart failure — kuHnyecky BoIpakeHHast oCTpas U XPOHUYECKast CEPAEYHAs HEOCTATOYHOCTD;
Severe acute and chronic heart failure — TsasKenas octpas u xpoHudeckas cepiiedtast HeJOCTaTOUHOCTh; Amiodarone — aMuoapoH.
Note. * — acute myocardial infarction was diagnosed according to the criteria of the European society of cardiology (2008) taking into
account clinical and electrocardiographic signs, and levels of markers of necrosis of myocardium in blood; ** — pulmonary edema and
hydrothorax were diagnosed on the basis of clinical symptoms and signs, X-ray data, and also objective evidence of dysfunction of the heart.

s Goarbiiie 60 Om — 55—65 JIk; 2-10 3apsiia, ¢ y9eTOM UCTHHHO-
ro CTK, — 55—85 [I:x, 3-ro 3apsima — 85—115 JI:x; 3areM, eciiu He-
06x011MMO, Hanocuym 4-it (Au 140—165 J[x) u 5-it (Iu 195 JIx)
paspsizipl. VinTepBass Mesxx/y paspsiiamu cocrasisiim 0,5—1 MuH.
Yenex KB ouennBaiy 110 HeMe/JIeHHOMY BOCCTAHOBJICHUIO CH-
HYCOBOTO PUTMA UJIX HOSIBJIEHUIO, T10 KpaiiHeil Mepe, 2 moc/ie10Ba-
TeJTbHBIX MpeicepAHbIX 3y0110B P B Teverne 30 ¢ mocste namecenns
paspsina [16]. ¥ Bcex G0IbHBIX MOHUTOPUPOBAJIN SJIEKTPOKAPANO-
rpaMMy, YaCTOTY cepleuHbix cokpartennii u A/l. OcnoBuas rurmo-
Te3a nccaenoBanust — y ~90% Gompibix VIBC paspsizsr BII kBasu-
CHHYCOMIATBHON (opmbl aHeprueii <115 /[ MoryT obecredntsb
cymmapnbiit yeriex 9KB >85%. Crarucrideckuii anains JaHHbIX
IIPOBOJINJIN C MCIHOJIb30BAHNEM TTAPAMETPUYECKNX M Hellapamer-
puueckux Kputepuen: (-kpurepuii CTblojileHTa, TOYHBIII METO[
QDuiiepa, cpaBHeHIE OTHOCUTEIbHBIX YACTOT U3YyYaeMBbIX NTPU3HA-
KOB, KOPpeIINOHHbIH ananu3 cBsa3n Mexay CI'K u On; paccun-
TBIBAJIM cpejiHne 3HadeHust (M) n cranjaptHsie oTKIoHeH!S (SD)
uzyvyaeMbix napamerpoB mmmysibca u CI'K. Pazmmuust cuuramm
CTATUCTUYECKU 3HAYMMBIMU TIpu yposHe p<0,05. [lst craTuctu-
YEeCKOTO aHAJIN3a MCIIOJIb30BAIM IAKeT MPUKJIAIHBIX IIPOrPaMm
Statistica/w 6.0 ¢pupmbr StatSoft Inc u Excel [17].

PesyibraThl U 00CyK/IEHHE

Yenex kapauosepcuu DI1 'y GONBHBIX ¢ Pa3IUYHbI-
MU kmanveckumu popmamu/teyenunem BC. /s yer-
panenns 70% smmsonos DI morpebosanocs 1—2 paspsna,
18,3% anuzomos — 3 paspsga u 11,7% — 4—5 paspsiios.
OO6mwmii yenex Kapauosepeuu coctaBui 94,2%; npu aToM
yemex Heotnokuol IKB nocturan 97,8% m akcTpeHHON —
81% (p=0,022). Yeriex KB y 60JbHBIX ¢ KIMHIYECKU BbI-
paskeHHOU U TsKesnoi (ocTpoit/xponndeckoit) CH —
88,6%, ¢ serkoii crenenpio CH 1 6e3 ee KIMHUYECKUX MTPU-
3HakoB — 98% (p<0,05). ITo ganubiv Collins R., Guiliani
E. [18], yciex MII ummyasca (200—360 [x) nipu ycrpa-
Henuu nepcucrupytoiieit DIy 6onbabix ¢ CH 1—2 yHK-

the latter in some cases was performed without synchronization [13].
Before conducting ECV (except cases of emergency) patients were
administered with solutions of potassium and magnesium, and 46% —
amiodarone. For sedation and anesthesia diazepam 10—20 mg,
propofol 2—4 mg/kg (up to 200 mg) or their combination were
administered. In case of a patient medical condition heparin (about
5000 units) or Clexane (1 mg/kg of body weight) was administered
[14]. Before applying the 15t discharge expected® TTI of 90% of
patients was measured [15]. If the expected TTI was <60 Ohm, the
dose of the first charge was <40 J, if more than 60 Ohm — 55—65 J;
the 2nd charge, taking into account the true TTI, — 55—85], the 3rd
charge — 85—115 J; then, if necessary, 4t (Es 140—165 J) and 5th (Es
195]) discharges were delivered. The intervals between the dis-
charges were 0.5—1 min. The success of ECV was evaluated by the
immediate recovery of sinus rthythm or appearance of at least 2 con-
secutive atrial P wave within 30 seconds after delivery of discharge
[16]. Electrocardiogram, heart rate and blood pressure of all patients
were monitored. The primary hypothesis of the study was that in
~90% of patients with IHD discharges of BP quasisinusoidal wave-
form with energy <115 J can ensure the cumulative success of ECV
>85%. The Statistical analysis of the data was performed using para-
metric and nonparametric criteria: Student's t test, Fisher exact test,
a comparison of the relative frequencies of the studied parameters;
Spearman's correlation coefficient was used to test the correlation
between TTI and Es. For studied parameters of the impulse and TTI
average values (M) and standard deviation (SD) were calculated.
Differences at a value of p<0,05 were considered statistically signifi-
cant for all tests. For statistics analysis the software package
Statistica/w 6.0 (StatSoft Inc) and Excel were employed [17].

Results and Discussion

The success of cardioversion of AF patients with
different clinical forms/course of IHD. The elimination of

* TTI expected, measured according to [14], depending on the
dose of discharge may exceed the actual TTI by <5%.
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mmonasbHoro Kaaccos (DK) cocrasun 89—87%, 3 u 4 OK
— 83 u 75%, coorsercrBenno. Yerex BITKC nmmysbea y
60MLHBIX B OCTpOit cTagnn mHdapkra Muokapaa (OVIM)
coctasun 83%, senmmunma sddextuBroit u <85 k. ITo
naunbiM G. Dalzell u coasr. [19], mpu ucrosb3osann MIT
nmiysbca y 60apHbx ¢ OVIM yemex paspsgos <200 [[x
cocTaBysin 55%. Munnmanbias ahdextusnocts BITKC
UMITYJIbCA B HAIlIEM UCC/IeJOBAHUY OblIa 3aperucTprupoBa-
Ha y GOJIBHBIX C OCTPBIM U XPOHUYECKUM AJIbBEOJISIPHBIM
OTEKOM JIETKUX U THAPOTOpaKcoM: 73,5% (Ha 24,3% Metb-
me, 4eM y OO/bHBIX (€3 OTeKa JIErKMX W THAPOTOPAKCa,
p<0,001). Ciiezryer oTMeTHUTB, UTO Y 4 13 6 GOJIBHBIX € OCT-
PBIM AJTBBEOJISIPHBIM OTekoM JieTkux JKB oxazamace He-
addexruBHO. OHON U3 BEAYIIUX NPUUNH HedDDEKTUB-
Hoii DKB y 4 GOJbHBIX € OCTPBIM OTEKOM JIETKUX U
IUAPOTOPAKCOM MOIJIO ObITh Hamuue GOJIBIIOr0 KOJIMIe-
CTBA JKUJIKOCTH B TKAHSIX U TTOJIOCTSIX, OKPY’KAIOIUX CEP/I-
rie. O6 aToM KocBenHo cuzeresnberByer uernnnoe CIK,
KOTOpOE B cpejiHeM ObLio Ha 38% MeHblie, 4eM Y O0JIbHBIX
6e3 oTeka ¥ THAPOTOPAKCa, COOTBETCTBEHHO, 49 (JIramason
42—76) Omu 79 (nmnanazon 47—143) Om, p<0,001. Pacue-
TBI, IPOBE/IEHHbBIC HA PE3UCTUBHON MOJIEIN IPYHON KJIeT-
K1 cobaxu, nokasanu, uto 50% ymenbinerne CI'K, BbizBaH-
THIPOTOPAKCOM,
HIYHTUPOBAHUE TPAHCTOPAKAIBHOTO TOKA BOKPYT CEP/IILA.

HOe CYIIECTBEHHO  YBEJNYUBAET
ITO MPUBOJNT MOYTH K ABYKPATHOMY YMEHBINEHUIO TOKA,
MIPOTEKAIOIIEr0 Yepe3 MUOKap/. B ¢Bga3u ¢ aTuMm 1d yc-
nemrHoit aepubpuiisiiuu noTpedyercss 3HauUUTENbHOE
yBeJIMYEHUE TOKA, TPOXO/ISIIETr0 Yepe3 IPYAHYIO KIETKY (B
~2 paza) [20,21]. CnexyeT OTMETHTB, YTO IO JAHHBIM
Lerman B. B., Deale O. C. [21], y KapAnoJOrnyeckux
GosbHbIX (n=10) npu 1epesHe-60KOBOM PACIIOJIOKEHUM
AJIEKTPOJIOB cep/ieuHast (HpaKInst TOKAa COCTABIISIA B CPe/l-
HeM ToJIbKO ~4% (amanason ot 1 10 10%) ot ero TpaHcTo-
pakanbHbIX 3HadeHnid. Takum o6pasom, nebosbuioe abco-
JIIOTHOE M3MEHEHUE TPAHCMUOKAPAMAIBHOTO TOKA MOKET
3HAYUTEJIBHO BJIUATH Ha ero adhdeKkTrBHBIE TPAHCTOPA-
KaJIbHbIE 3HAYEHUS. YIUTHIBAS MOJTYICHHDBIE PE3YIIHTATHI 1
JIaHHbIE JIUTEPATYPbI, Mbl BBIIBUHYJIM PA0OUYIO THIIOTE3Y,
COTJIACHO KOTOPOI aJIbBEOJIIPHBIN OTEK JIETKUX, KaK U TH/I-
POTOPAKC, MOKET BBI3bIBATH CYIIECTBEHHOE YMEHbIIEHNE
TIpeACepIHON (DpaKINU TPAHCTOPAKAIBHOTO TOKA U ITPUBO-
muTh K HeaddekTuHoit IKB.

Io3o3aBucumbiii ycex KB Gumosipubiv KBazu-
CHHYCOW/IJIbHBIM UMIyJIbcoM. [lepBblit aTan mccsienosa-
Hust ObLI MOCBSIIEH aHAIU3Y 10303aBUCUMOI 3 heKTuB-
HOoCTH uMITyJibca y 6osibHbIX ¢ DI gumTenbHOCTbIO 10 24
4. B sanHoii moarpyrme okasaiuch Bce 6oJbHbIE ¢ Headh-
(exruHoit IKB (n=6). Pe3ysbrartel aHammsa 1mokasain
ovenb BbICOKMIT ycmex (90%) HU3KOIHEPTETHUECKUX Pa3-
psizioB (91 40—85 /Ix). CriesyeT OTMETUTD, 9TO 3TO B =>2,3
pasa MeHbIIle MAaKCUMATbHO /[03bI 9HEPTNH, BBIIEITeMOH
nedubpusisitopom. Buecre ¢ tem, y 6osbabix ¢ OII -
TebHOCTBIO 28—48 1 ~90% addexruBHoCcTs IKB 0TMeua-
nach npn Hanecennn 3 (13%) GOMBHBIM paspsagoB OGOJb-
meit aneprun (Ju 115 /x). ITo manueim J. Reisinger u
coaBT [22], ycriex nepBoro paspsiaa BII TpanenenpaabHoit
dopwmsr (puc. 2) mpu yerparennn DI AT TBHOCTHIO 10

70% of AF episodes required 1—2 discharges, 18,3%
episodes — 3 discharges, 11.7% — 4—5 discharges. The
overall success of cardioversion amounted to 94.2%; and
the success of the urgent ECV reached 97.8% and emergent
— 81% (p=0.022). The success of ECV patients with clini-
cally marked and heavy (acute/chronic) HF is 88.6%, with
a mild HF and without clinical signs — 98% (p<0,05).
According to the data [18], the success of the MP impulse
(200-360) during the elimination of persistent AF in
patients with HF 1—2 functional class (FC) was 89—87%,
3 and 4 FC — 83 and 75% respectively. The Success of
BPQS impulse in patients with the acute phase of myocar-
dial infarction (MI) was 83%, the value of effective Es <85
J. According to G. Dalzell and coauthors [19], when using
MP impulse in patients with AMI the success of the dis-
charges <200 J was 55%. In our study minimal efficiency of
BPQS impulse was registered in patients with acute and
chronic alveolar pulmonary edema and hydrothorax: 73,5%
(on 24,3% less than in patients without pulmonary edema
and hydrothorax, p<0.001). It should be noted that in 4 out
of 6 patients with acute alveolar edema of lungs ECV was
not effective. One of the main reasons of noneffective ECV
in 4 patients with acute pulmonary edema and hydrothorax
could be a large amount of fluid in the tissues and cavities
surrounding the heart. Real TTI which on average was by
38% less than in patients without pulmonary edema and
hydrothorax, respectively 49 (range 42—76) Ohm and 79
(range 47—143) Ohm (p<0.001), demonstrates it indirect-
ly. Estimations performed in a resistance model chest of a
dog [20, 21], showed that a 50% reduction of TTI, caused
by pleural effusion, considerably increased shunt of
transthoracic current around the heart. This resulted in
almost a twofold reduction of current going through the
myocardium. In this connection, it was necessary to
increase considerably (almost twice) the current passing
through the chest for successful defibrillation. It should be
noted that according to data [21], in cardiology patients
(n=10) with anterolateral position of electrodes heart frac-
tion of the current about 4% (range from 1 to 10%) of was
its transthoracic values. Thus, the small absolute changes of
transmyocardial current can significantly impact its effec-
tive transthoracic values. Considering the results obtained
and the literature data, we put forward a hypothesis accord-
ing to which the alveolar pulmonary edema, as a hydrotho-
rax, may cause a significant decrease of atrial fraction of
transthoracic current and lead to noneffective ECV.

Dose-dependent success of ECV by bipolar quasisi-
nusoidal impulse. The first stage of the research was devoted
to the analysis of dose dependent effectiveness of impulse in
patients with AF lasting up to 24 hours. In this subgroup all
the patients were characterized non-effective ECV (n=6).
The results showed a very high success (90%) of lowenergy
discharges (Ea 40—85 J). It should be noted that this was 2.3
times less than the maximum dose of energy released by defib-
rillator. However, in patients with AF lasting 28—48 h ~ 90%
by the effectiveness of the ECV was registered when dis-
charges of greater energy (Es 115]) were applied to 13% of
patients.
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Ta6imua 2. J[0303aBUCHMDIii YCIIEX IEKTPUUECKOI KaPMOBEPCUH GUITOJISIPHBIM KBa3UCHHYCOU/IATbHBIM HUMITYJIbCOM
NapoOKCU3MaIbHON (HPUOCPUILIAIMHA NIPeCEePAUH IIUTEILHOCTIO 6—48 u'y 97 GOJbHBIX UIIEMUYECKON GONE3HBIO Cep/I-

na (103 smuzona)

Table 2. Dose-dependent success of ECV by bipolar quasisinusoidal impulse of paroxysmal atrial fibrillation with
the duration of 6—48 hours in 97 patients with ischemia heart disease (103 episode)

Dose of charge, J

Success of the ECV (%)

<40
<55
<75
<85
<115
<145
<165
<195

41
64
78,6
87,4
90,3
92
93
94,2%

IIpumevanue. * — 95% 11 89,6—98,8%. Dose of charge, ] — nosa sapsina, [Ix; Success of the electrical cardioversion (ECV) (%) —
ycrex anekrpoumiyibeHoii eparnuu (AUT) (%). Note. * — 95% confidence interval 89,6—98,8%.

Ta6anua 3. 3nayeHus napaMeTpPoOB GUIOJISIPHOrO KBa3HCHHYCOU/IAJIbHOIO UMILYJIbCa BO BpeMs ycrpanenus 103
3nK30108 PUCPHLISAMYI NPEACEPIUI JIUTEILHOCTBIO 10 6—48 u (M+SD u nnanazon KoieGanuii)

Table 3. The values of parameters of biphasic quasisinusoidal pulse during the elimination of 103 episodes of atrial
fibrillation with duration of up 6—48 hours (M=SD and range)

Stored energy charge, J

Delivered energy

during discharge, J

Transthoracic
impedance, Ohm

Peak current, A

63,5+31 (30—195)

55,2+30 (28—190)

14,5+4,9 (6—36) 77+17 (42—143)

Ipumeuanue. Stored energy charge, ] — naGupaemast areprus sapsizia, [Ixx; Delivered energy during discharge, ] — Bbiesisiemas sHeprust Bo
Bpemst paspsiza, [lx; Peak current, A — Besmunna nmukoBoro Toka, A; Transthoracic impedance, Ohm — conporusienvie rpyHoil Kietku, OMm.

48 ay 6ONBHBIX! €O CTAOMIBHON TeMOAMHAMUKOMN, CPeIn
KOTOPBIX y 58% ObliTa HOpMaJibHast (PYHKIINST JIEBOTO JKEJIy-
nouka, okazascs caexytomnm: 100 ik — 83%, 150 Ik —
91% u 200 /Ixx — 96%. B Tab1. 2 mpeacTaBieH CyMMapHBIT
nosozasucuMblii yeriex 9KB ummynscom BIT kBasucnmy-
COUZIATIBHOM (HOPMBI BO BPEMSI YCTPAHEHMS TAPOKCHU3MAJIb-
noit AII amrenbHOCTBIO 10 24—48 4. Coietyer 0TMETHUTb,
YTO pa3psiibl MaKCUMaTbHOM areprun (Du 195 JIx) Hamo-
cumn 7 3 97 GOMbHBIX, 0AHAKO 9(D(PEKTUBHBIM OH OKa3aJ-
Cs1 TOJIBKO y OIHOTO. VI3 yKazaHHbIX 7 GOJIBHBIX 5 TPOBOU-
an axcTperHyio JKB B cBa3u ¢ pasButmem y 4 octporo
AJTbBEOJISIPHOTO OTEKA JIETKUX U Y OJTHOTO C JIBYXCTOPOHHUM
ruapoTopakcoM — runorensun. Ilocnennee, BeposiTHO,
CBU/IETEJIBCTBYET O JTOMUHUPYIOIEM BIMSHUN ¥ 5 BBITIE-
YKa3aHHBIX OOJIBHBIX TSIKEJIOH AUCHYHKIMU JIEBOTO Kely-
JIOYKa Ha OTPUIATEeJIbHBIH pe3yssTaT JKB.

Takum 06pasoM, MPU UCIIOJNb30BAHUE KBA3UCHHY-
COMIATBHOTO MMITyJIbca HememeHHblil ycrnex KB Gbir
3apeructpuposan npu ycrpanennu 97 uz 103 (94,2%)
smmzon0B DII. Y 6 6oapubix DI penmausuposana B Te-
yenne 10 MUH 1ocse BOCCTAaHOBIEHNUS CHHYCOBOTO PUTMA;
nu3 HUX y 4 — B octpoii cragun UM u/uan Ha done ocrt-
POro OTeKa JIeTKHX.

B tabu. 3 npezcraBiieHbl 3HAUEHUSI OCHOBHBIX T1apa-
METPOB KBa3UCHHYCOUIAJBHOTO MMITYJIbCA, 3aPEruCcTpH-
poBanHbie Bo Bpems mnposesenns IKB. Kak Bugno ns
TabJ1., pu HaHeceHu Y 3hHEKTUBHBIX PA3PsIIOB BblEIsIe-

" Quesro 6osbabix ¢ UBC — 19%, HentmeMudyeckoii KapAnoMHoIa-
tueit — 8%, aprepuanbHoil runeprensueit — 41%, narosoruei
kaananos cepana — 10%, apyrue 3abosesanus — 9% u 6e3 mato-
soruu cepaia — 10% [22].

According to J. Reisinger and coauthors. [22], the suc-
cess of the first discharges of BP of truncated exponential
waveform (figure 2) in eliminating AF of up to 48 hour dura-
tion in patients’ with stable hemodynamic, among whom 58%
had normal function of the left ventricle, was as follows: 100]—
83%, 150J]—91% and 200J—96%. Table. 2 demonstrates the
cumulative dose-dependent success of ECV by impulse BPQS
of waveform during the elimination of paroxysmal AF of up to
24—48 hour duration. It should be noted that the discharges of
maximum energy (Ea 195 J) were applied to 7 out of 97
patients, however, maximum discharge was effective only in
one patient. Five out of 7 patients were subjected to emer-
gency ECV in connection with the development of acute alve-
olar edema of the lungs in 4 patients and one with two-side
hydrothorax — hypotension. The latter probably indicates a
dominant impact of serious dysfunction of the left ventricle on
the negative result of ECV in 5 patients.

Therefore, when using quasisinusoidal pulse the
immediate success of ECV was registered in 97 out of 103
(94.2%) episodes of AF. In 6 patients AF recurrented with-
in 10 minutes after the restoration of sinus rhythm, in 4
patients AF recurrented in the acute stage of MI and /or in
of acute pulmonary edema.

Table 3 shows the values of the main parameters of
quasisinusoidal impulse registered during the ECV.
When applying effective discharges the energy delivered
on the patients was less than stored (in average 13%,
range 4—21%).

“ Number of patients with IHD — 19%, nonischemic cardiomy-
opathy — 8%, hypertension — 41%, valvular heart disease — 10%,
other — 9% and none disease — 10% [21].
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Tabauua 4. Biausinue cOnpoTHBIEHNUS TPY/IHOM KJIETKH Ha /I0303aBHCHUMBIN yCIEX 3JIEKTPHYECKON KapAuOBepCHu
(9KB) umMirysibcoM GUIOJISAPHON KBa3HCHHYCOUAATLHON POPMBbI Y GOJbHBIX ¢ (UOpULIALMEi npeacepauil < 48 u.
Table 4. Impact of transthoracic impedance on a dose-dependent success of electrical cardioversion (ECV) bipolar
quasisinusoidal impulse in patients with atrial fibrillation < 48 h.

Delivered Without non-effective ECV With non-effective ECV
energy, J Success, % Differences#, % Success, % Differences#, %
TTI, Ohms TTI, Ohms

<70 <70 <70 <70
<43 72 33 39* 67 32 35%
<58 88 59 29* 83 51 32%
<69 90 69 21%* 87 64 23%
<80 93 86 7 87 79 8
<85 96 97 -1 90 85 5
<110 96 100 -4 90 91 -1
<156 100 93 91 -1
<190 97 92 5

Ipumevanne. # — pazinuus mesxkay noarpynnamu; * — p<0,05—0,002. Delivered energy, ] — nosa sneprun, [:x; Without non-effective
ECV — 6e3 orpunaresnpabix kapanosepenit; With non-effective ECV — ¢ oTpunaresbHbIMKM KapANOBEPCUSIMU Pa3psIoB; Success — yc-
nex DKB; Differences — pasnuuust; Transthoracic impedance (TTT), Ohms — conporusienue rpyaHoii kaerki, OM.

Mast Ha GOJIbHBIX dHEprusi Oblia MeHblle Habupaemoii (B
cpenneMm — Ha 13%, nnamazon 4—21%).

Bimsinue cONpoOTHBIIEHUSI TPYAHOI KJIETKH Ha a(-
¢dexruBrocTs BII kBasucunyconnaipHoro umiyanca. [lo
JTAHHBIM KOppeJIAIOHHOTO aHammsa, Mexkay CI'K u Besn-
quHOI a(hhekTUBHOI sHeprun (DH) CYIIECTBYET YMEPEH-
Hast TOJIOJKUTETbHAST HesmHelHast ¢Bs13b (1=0,33, p<0,05);
TIPU BKJIIOYEHUN B CTATHCTUKY OOJBHBIX C OTPUIIATETHHON
IKB (n=6) 3nauenune koaduimenTa KOppessium yMeHb-
masnock 10 0,26 (p<0,05). Iockosbky CI'K GosibHbIX Hax0-
JINJIOCh B OY€Hb MMUPOKOM jauanazone (42—143 Om), mbl
MIPOBEJIN UCCJIEIOBAHUE €T0 BIMSHUS Ha JI0303aBUCUMYIO
apdexrurocts BIT ummybca. [lyist perenus aToi 3aaumu
60mpHbIX B 3aBucuMocTr o1 CTK pacripenesnsaim B cenyio-
mue oarpynimbs: <60 u >60, <70 u =70, <80 Om u =80
Owm. [lepBoHavYaIbHO aHAINS TPOBOANIIN Y OOJIBHBIX C ATIN-
sonamu DII 10 24 4 1 3aTeM — 710 48 4, BKIIIOYAsT U UCKJIIO-
yas Headdexrtusubie DKB. Iocne orenku pesysbraToB
MIEePBOTO ATAllA UCCJIE/IOBAHIS Mbl BBIIBUHYJIN CJIE/lyTolee
TIOJIOXKEHNE: CYIIeCTBYeT KpUTHUecKas BeandnHa addex-
TUBHOII 9Hepruu, Bbie KoTopoit y ~90% 6Gombrbix CI'K
>70 Om He Gyziet OKas3biBaTh CYIECTBEHHOTO BIMSHUS Ha
no3ozaBucuMblii yeriex DKB. Ira aneprus okaszanach pas-
mott ~85 JIx. Bausinue comporusmienust (<70 u =70 Owm) na
no3o3asrcumyio ahdexrusrocts BITKC umiyibea y 60J1b-
Hbix ¢ DIIK48 u npencrassieno B tabu. 4. Kak BujiHO 13
tabu., CTK okasbiBaeT cyliecTBeHHOE BiusiHue Ha addek-
TUBHOCTh Pas3psiioB TOJBKO OTHOCUTEJIBHO HEGOJIBIION
sueprun (Menbine 85 Jx). Tax, mpu snadennsax CTK 42—
67 OM ycrex paspsiioB ¢ BbiesieMoii aneprueil <40—70
JUx nocruran 87%, n ipn 70—143 Om — 64% (p<0,01). C
yBesimyeHueM aneprun paspssoB (IB) 10 80 [k MexrpyIi-
moBbie pasiamynst B ycrexe DKB ymemnbmraiores 1o 8% u
CTAHOBSITCS CTATHCTUYECKH He 3HAaunMMBbl. [losyuennbie pe-
3YJIBTATBI COTJIACYIOTCS C IAHHBIMU JuTepatypst [11, 19].

[TpencraBienHbie BbIE U paHee TOJTyYeHHbIE HAMU
JIAaHHbIE TIO3BOJISIIOT C/IEIaTh BBIBOJL O TOM, YTO YMEHbIIe-
HUE Y «BbICOKOOMHBIX» Oosbtbix CT'K yBenmuusaer sd-
(heKTMBHOCTD HU3KOOHEPTETUYECKUX PA3PS/IOB U, BOZMOK-
Ho, obmuil ycuex ODKB. OauH M3 caMblX IPOCTHIX

Impact of transthoracic impedance on the efficacy of
BP quasisinusoidal impulse. According to the data of corre-
lation analysis between TTI and the value of the effective
energy (Es) there is a moderate positive nonlinear relation
(=0.33, p<0.05). When patients with non-effective ECV
(n=6) were included the value of the correlation coefficient
decreased to 0.26 (p<0.05). Since TTI values were in a very
wide rage in patients were in a very wide range (42—143
Ohms), we conducted a study of its impact on dose depen-
dent efficiency of BPQS impulse. To solve this problem the
patients depending on the TTI were divided into the follow-
ing subgroups: <60 and >60, <70 and of >70, <80 Ohms and
>80 Ohms. Originally analysis was conducted of patients
with episodes of AF to 24 hours and then up to 48 hours,
including and excluding non-effective ECV. After evaluating
the results of the first stage of the research we put forward
the following proposition: there is a critical value of the effec-
tive energy, above which TTI > 70 Ohm will not have an
essential impact on dose dependent efficacy ECV in 90% of
patients. This energy was equal to 85 J. The impact of TTI
(<70 and of >70 Ohms) on dose dependent efficiency of
BPQS impulse in patients with AF<48 hours is shown in
table 4. As seen from the table, TTT has a significant impact
on the effectiveness of only a relatively small energy dis-
charges (less than 85 J). So, with the values of TTI 42—67
Ohm, the success of the discharges with the delivered energy
<40—70 J reached 87%, and 70—143 Om — 64% (p<0.01).
With increasing energy discharges (Ed) to 80 J inter-group
differences in the success of ECV decreased to 8% and
become statistically insignificant. The results obtained are
consistent with the literature data [11, 18].

Presented and previously obtained by us data
demonstrate that the decrease in the <highly ohm»
patients TTI increases the effectiveness of low-energy dis-
charges and, perhaps, the overall success of ECV. One of
the easiest ways to decrease TTI is to low resistance con-
tact material between electrodes and the skin of patients,
in particular gauze napkin soaked with not physiological,
but hypertensive solution of NaCl (~7%) [23].

Complications of ECV:
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crioco6oB ymenbinenus CITK — wucnosnbzoBanue MexmLy

9JICKTPO/IaMU U KOKHBIM ITOKPOBOM GOIBHBIX HI3KOOMHO-

T'O KOHTAaKTHOTO MaTepHaJjia, B 4aCTHOCTH, MapJIEBbLIX CaJl-

(heToK, CMOYEHHBIX He (PUBMOTOTUYECKIM, 2 THTICPTOHIYC-
cxuM pactBopom NaCl (~7%) [23].

OCI03KHEHUST 2JIeKTPOMMITYJIbCHOMN TePaIHu:
a) Bo BpeMs ycrpanenus 2 snuzonos DII pazsusa-

sack hubpusanus sxeayaoukos (0,98%), Kotopyio B Te-
genne 15—20 ¢ ycTpaHsin OuepeHbIM Pa3psIIoM.

6) y 3 GOJIbHBIX, TTOJAYYABIIMX AMHOAAPOH, TIOCIIE Ha-

HeceHust adexrTrBHOrO paspsiga (85—115 /Ix) B TeueHne

20—30 ¢ perucrpuposaiu Opagukapauio (YCC 30—40 B

MHH) ¢ rayzamn 3—35 C.

3akaoyeHue

Takum obpasoM, ycrpaHeHue (GUOPUILISIIUN TIPE-

cepauii (B T. 4. HA OTOCITUTATIBHOM 3Tarie) MMeeT BaKHOe

3Ha4YCHUE B ICJAAX CHUIKCEHHUA JICTAJbHOCTHU IIPU OCTPBIX

HapYyIUIEHMIX KOPOHAPHOIO KpoBooOpalieHust [24].

s yerpanenust napoxkcusmanbroir OII amress-

Hoctbio 6—24 yaca 90% OOJBHBIX OCTATOYHO HAHOCUTH

6I/IHOJIHprIC KBAa3nCHMHYCOUJAJIbHbIC MMITYJIbChI HC60]I])-

moi sueprun (I <85 k). C yBesmueHneM IInTeabHOC-

it apur™Mun 10 48 1 90% ycnex IKB obecnieunBaercs pas-

psiilaMu, SHepTHsT KOTOphixX (JH) He mpesbimaet 115 J[x.

I[Ipu sToM 0buwMii yenex HeotsokHoU KB paspsimamu 10

195 Ik mocruraer 97,8% u skcrpeHHOn — 81%. Yemex

IKB y 6GoJbHBIX ¢ KIMHUYECKU BBIPAKEHHOU U TSIKETON

(octpoii/xporndeckoit) CH cocrasmster 88,6%, ¢ jerkoit

crenenpio CH n 6e3 ee kamHudecknx npusnakoB — 98%.

Venex KB y 60sibHBIX B OCTPOi cTaanu MH(MAPKTa MUO-

kapza — 83%. Munumasibhas ap(heKTUBHOCTh KBA3UCHHY -

conmanpuoro ummyabca (73,5%) sapermctpupoBana y

6OJIBHBIX C OCTPBIM M XPOHHUYECKUM aJIbBCOJIAPHBIM OTE-

KOM JIETKHX M TuipoTopakcoM. CompoTuBieHne IpyAHON

kytetkn oT 70 10 142 OmM (110 CpaBHEHUIO ¢ MEHBIITUMU 3HA-

yeHusMi: 42—67 OM) cyimecTBeHHO yMeHbIIaeT adex-

THBHOCTH Pa3PsIOB TOJBKO OTHOCHTENBHO HEGOIBINOL
aneprum (40—70 /Ix).

ABTOpBI BBIPAKAIOT 0JATOAAPHOCTh COTPYAHHKAM

kadeapsl GuoMeuuuHCKUX cucreM HanuonaiabHoro uc-

cienoBareabckoro ynusepcurera «MUIT» 3a TexHuye-

CKYI0 IIOMOIIb IIPH NMPOBEACHUU UCCIETOBaHUA.
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a) during the elimination of 2 episodes of AF ven-

tricular fibrillation developed (0,98%), which, within
15—20 sec was abrogated by the next discharge.

b) in 3 patients who received amiodarone, after the

application of effective discharge (85—115]) bradycardia
was registered at a within 20—30 seconds (heart rate of
30—40 per min) with 3—5 second pauses.

Conclusion

Therefore liquidation of defibrillation at any time

including the pre-hospital stay is crucial for preventing
lethality in acute alteratiom of coronary circulation [24].

To eliminate paroxysmal AF of 6—24 hour duration in

90% of patients it was necessary to deliver bipolar quasisinu-
soidal impulse of low energy (Es <85 J). With increasing dura-
tion of AF to 48 hours 90% success of ECV is achieved by dis-
charges the energy of which does not exceed 115 J. The overall
efficacy of the urgent ECV by discharges of up to 195 J reaches
97,8% and in emergency — 81%. The success of ECV in
patients with clinically significant and severe (acute/chronic)
HF comes to 88.6%, with a mild HF and without its clinical
signs — 98%. The success of ECV of patients with the acute
myocardial infarction comes to 83%. Minimum efficiency of
quasisinusoidal impulse (73,5%) was registered in patients with
acute and chronic alveolar edema of the lungs and hydrothorax.
TTI from 70 to 142 Ohm (compared with smaller values: 42—
67 Ohms) significantly decreases the efficiency of discharges of
relatively not large amount of energy (40—70 J).
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