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AJITOPUTM TOIMUYECKOM JUATHOCTHUKHU ITPABOXEJYJIOYKOBBIX APUTMUN
HI] CCX um. A.H.baxyneea, PAMH, Mockea

C yenvio cocmagnenus areopumma 1eKmpoKapouoepapuueckol monuieckou OuazHoCmuKy pasiuyHblx
ApUMMOLEHHBIX 30H, TOKATUZ0BAHHBIX 8 MUOKAPOE NPABO20 Jcely00uKa 06c1ed06ano u npoonepuposanno 174 nayuenma

C npagoofce/zydoqkosbmu apummusimu.

KiroueBble cjioBa: mpaBblii KeJIy104eK, KeJy104KOBble APUTMHUM, 3TeKTpoKapaAnorpadus, Tonuyeckas
JAUATHOCTHKA, AJTOPHTM, 3JIEKTPOAHATOMHYeCKOe KAapTHPOBaHHe

To create the algorithm for topical diagnostics of arrhythmogenic areas localized in the right ventricle myocardium,
one hundred seventy-four patients with right ventricular arrhythmias were examined.

Key words: right ventricle, ventricular arrhythmias, electrocardiography, topical diagnostics, algorithm,

electro-anatomic mapping

[Iporpecc HHTEPBEHITMOHHOM apUTMOJIOTHH, 00YCIIOB-
JICHHBII HAKOIIJIEHUEM 3HAUYUTEIEHOTO OIBITA M TTOSIBIICHH-
€M HOBBIX TEXHOJIOTHH, MO3BOJISIOMINX TOYHO BH3YalN3H-
PpOBaTh apUTMOTEHHYO 30HY U PaCIPOCTPAHEHHE BOJHBI BO3-
Oy>K/IeHHs, TaeT BO3MOXKHOCTB B HACTOSIIIIEE BPEMS MO0 -
TH K BOIIPOCAM TOIMMYECKOTO INarHo3a Ha KaueCTBEHHO HO-
BOM ypoBHE. COBPEMEHHOE COCTOSTHIE KITMHUYECKOH apnT-
MOJIOTHH 0a3UpyeTCsi HA OTPOMHOM OIBITE XUPYPTHUECKHX,
WHTEPBEHIIMOHHBIX ¥ HEMHBA3UBHBIX IAHHBIX, X 9TOT OTIBIT
HACUHUTBIBAET y’KE HECKOJIBKO JICCSTHUIICTHH.

[lepBoe ynomnHaHue o cyocTpaTe apuTMHHU U JIOKa-
JIM3aIAH €T0 B JKemynoukax cepana npuaamieskuT O.Couch,
xorma B 1959 romy oH ommyOmmMKoBai cTaTbio 00 yCIICITHOM
PE3EKIMN aHEBPHU3MBI JIEBOTO XKEITyA0UKa C paUKaIbHBIM
yCTpaHEHHWEM CTaOMIFHONH MOHOMOP(HOH JKEITyI0UYKOBOI
taxukapauu [13, 3]. B xonme 70-x M.Josephson u coasT.
pa3padoTany METOANKY HIOKapANaIEHOTO KapTHPOBAHUS
JKEITYJIOUYKOB U MPOrpaMMHUPOBAHHON JIEKTPUUYECKON CTH-
MYJISIIAN CEPJIIA y OONBHBIX C HIIEMHYECKUMH KETYI0UKO-
BeIMH Taxukapausmu [14, 15]. B 1989 romy D.Kuchar u

(omornit apurmMudecknx QRS xommurexcos B I ctarmapt-
HOM OTBe/IeHnH oBepxHocTHOH DKI mpu sHI0KapAHah-
HOHM CTHUMYJSIIUN CENTATbHOW W CBOOOTHOM CTEHKH BHI-
BoxHoro otaena [1DK [20]. S.Kamakura n coaBT. B 1998
TOITy TIPEICTAaBIIIA BO3MO)KHBIE BAPHAHTHI AJIEKTPOKAPIHO-
rpaMm (Mopdomoruro sxTonndeckux QRS xomIuiekcoB) y
MMaIHEHTOB C TPABOKEITYJOIKOBEIMU apUTMHUSMHU Ha OC-
HOBaHUH YHAOKAPIANAIHHOTO KapTUPOBAHUS 0a3aTbHBIX
OTIICIIOB JKEIyIOUYKOB ceparma [21].

B HII CCX num A.H.Baxymnea Ha nepuox ¢ 1987 mo
1998 ron 1St BEISIBIICHHST apUTMOTEHHBIX 30H MCTIONIF30BA-
JI0Ch MTOTOYEYHOE STUKApANAIbHOE KapTHPOBAHUE IIPABOTO
W JIEBOTO JKEIyIo4KoB [2, 4, 5], a ¢ cepemunsl 1998 roma
TIPUMEHSIIOCH OTHOMOMEHTHOE MYITETHIIIEKTPOTHOE STTHKApP-
IUabHOE KapTHpOBaHKE. 3amuch 128 sekTporpamm Imo-
Jy4aJiv TIPU TIOMETIICHIH CepIla B CIICIIHAIbHBIN MYJIBTH-
AIIEKTPOIHBIN YEXO0JI C IIOCTPOSHUEM TOTTOTpaprIecKon Kap-
THI 30H aKTHBAIIUH apuUTMUH [4, 5, 6] (puc. 2).

C BHENIpEeHHEM B KIMHUYECKYIO TPaKTHKY HE]Ir00-
POCKOTIMYECKOH CHCTEMBI TPEXMEPHOTO KAapPTHPOBAHHS

COABT. OMYOJIMKOBAJIM QJITOPUTM TOITH- STEP I %]
YEeCKON TUATHOCTHKH JIEBOXKEIYTOUKO- ANTOPUTM TOIMYECKOM JMATHO CTHEKH TN
. N JIEBOKEIVIOYKOBEIX APHTMHI 4 Vo2
BBIX apUTMHUH, pa3pabOTaHHbBII PU WH- P
TPAOTIEPALTUOHHOM U 3HIOKapIHATBHOM . il ova
P pan JIOKap 7 o ) R
KapTUPOBAHHH JIEBOTO JKEIY/I0UKa Y T1a- 2 s . .
LIUEHTOB C MIIIEMUYIECKO OOJIE3HBIO cep-
mma (UBC) [16] (puc. 1). STEP Ir E _
Oran u3y4eHns Tomorpapuaecko- — T
o agr M .
TO PACIOJIOKEHHSI 30H apUTMUH B TIpa- 3 | /f ,j\\
Bom sxemynouke (ITDK) magames ¢ pas- aarm .
BUTHEM MHTEPBEHIIMOHHOW apUTMOJIO- \ 2T
. 9 \ A £
ru. B 1993 rogy D.Wilber paspa6o- Vo \:_-
TaJl pCHTICHAaHATOMHUYCCKY10O KIaCCUPHU- LV apex !
p Ky’ i) g . STEP TIT )
KalMIo ONpeae/ICHUs JTOKalIn3anii . .

. RAO 10° LAO §0° T T
aputmuit B IIXK cepnma [17, 18]. =] Tarc
R.L.Jadonath u coagr. B 1995 roxy mpo- | A anterior Linferior Momiddle | o N ]
IE€MOHCTPHPOBAIIY AJITOPUTM, TI03BOJISA- | C-central L-lateral S-septal : l € v [eve]

R ; . ro

foruit onpenenats mo KT kputepusm a] :/\,2 s/\\c
JIOKAJN3AINI0 APUTMOTEHHOTO odYara B Kuchar D. et al; 1989 ‘i
5 c

CEeNTaNbHON YacTH BBIBOJHOIO OT/IENa
IDK [17]. T.Shima u coast. B 1998 roxy

TIPOBEJIN CPAaBHUTEIBHBIN aHAIN3 MOP-  ApUmMUiL.

© A.ll.PesumBuin, ®.I.P3aes, P.O.Creryp, E.3.JlabapTkaBa

Puc. 1. Anzopumm monuueckoil OUAZHOCMUKU T1€80HCENY00UKOBHIX
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Puc. 2. Mynomusnekmpoonoe noéepxHocmmuoe Kapmu-
posanue cepoya.

«CARTO» (Biosense Webster, USA) mosiBHIach BO3MOX-
HOCTH BH3YaJIM3UPOBATh 30HY aPUTMUHU U KaYECTBEHHO €¢
kaptupoBarb. S.Dixit B 2003 romy m K.Azegami B 2005
rony npoanamsuposany DKI' kputepnun apuTMuiA U3 BBI-
BozHoro otaena I DK Ha ocHOBaHMM CTUMYIISILIMOHHOTO Kap-
THPOBAHHSA C MOCTPOCHUEM DJIEKTPOAHATOMHUYECKHUX KapT
[22, 23].

enpro MccnemoBaHus SABIAIOCH COCTABICHUE aJro-
pHUTMa AIIEKTPOKapAHOT paPHIECKOI TOMIMYECKON JHarHOC-
TUKA Pa3IMIHBIX apUTMOTEHHBIX 30H, JOKATH30BAaHHBIX B
MHOKap/ie TIPaBOTO KEIyI0uKa, aHAJIOTHYHOTO CYIIECTBY-
FOIIeMy JUTS JIEBOTO JKemymouka cepama (mo Kuchar).

MATEPHAJI 1 METOAbI NCCJIEJOBAHUSA

B otnenenun Xupypruueckoro Je4eHHs TAXHApUTMHNA
HII CCX um. A.H.bakynesa 3a nepuoa ¢ 1998 mo 2006 rox
00cIIe10BaHO 1 MPOONIEpUPOBaHHO 174 manueHTa ¢ npaBo-
JKEITYJJOYKOBBIMHU apUTMHAME (66 My>kuuH 1 108 xeHIHH),
CpeHuI BO3pacT KOTOPhIX cocTaBuil 37+14,6 net. B ocHO-
BY HaIlIMX UCCJICAOBAHNUH, JIETIH 0a30BbIe PUHIIUIIBI 1K~
Tpokapauorpaduu. M3BecTHo, 4TO AIIEKTpOKapAHOrpaMma
MPEJICTABIIET KPHBYIO, OTPAXKAIOILYIO IMHAMHKY [TPOCKIIH
CYMMapHOT0 BEKTOPa JEKTPOANHAMUYUECKOM CHITBI CepLia
(DAC) Ha oTBeneHHS B TCUCHHE MOCIEIOBATEIILHBIX CEp-
JICYHBIX IUKJIOB. BEKTOPHBIH aHAIN3 KapAHOTrpamMM, Mpe.-
JI0KEeHHBIN DIHTX0BeHOM B 1913 rony [24], 3akimtouaercs B
orperniesieHuy 1o Mopgosornu komruiekcoB QRS, mpocrpan-
CTBEHHOT'O HAIPABJICHUSI U BETMYMHBI CyMMapHOTO BEKTO-
pa cepaua B J1r000# MoMeHT Bo30yxaeHus [9]. Bekropo-
rpaduyeckuii 3aKoH, OTPaKECHHBIN B MaTeMaTH4ecKuX (hop-
mynax: [+I=II, aVR=-(I+1I)/2, aVL=I-11/2, aVF=II-1/2,
aVR+aVL+aVF=0 [12], yka3bIBaeT Ha B3aUMO3aBUCUMOCTh
CyMMapHOTro 3Ha4eHHs1 aMiuinTy QRS komriekcoB B oTBe-
nenusix OKI.

Jist co3nanus anropuTMa y naiieHTOB MpoaHalu-
3upoBanbl DKI'-kputepun: onpesensiiach deKTpuIecKas
0Cb Cep/lia Ha SKTOITUYECKOM JKEITyJIOUKOBOM KOMIIJIEKCE,
U TpOU3BOIWICS aHanu3 Mopdonoruit QRS koMIiekcos
MIPABOJKEITYIOUYKOBBIX aPUTMHI C COTTIOCTABICHHEM BBISIB-
JICHHBIX JIOKAIM3aluil TIPU UHBa3UBHOM 3JIEKTpodH3no-
JIOTHYECKOM HCCIICAOBAHUU C 30HAMH (P PEKTHBHOM ao-
nanuu. DKI' kpuTepun marueHToB ¢ TaHHOW MaTOIOTHEH
COOTBETCTBOBAJIN 3aKOHY DITHTXOBEHA, a CyMMapHasl aM-

ITUTYA aPUTMHYECKUX KOMIUIEKCOB HaXOIMIach B MaTe-
MaTHYeCKOH 3aBUCHMOCTH JaHHBIX (popmyit. Buasr oTkITo-
HEHUS OCHOBHOH (CHHYCOBOW KOMIIIEKC) SIIEKTPHIECKOHN
OCH cepAra 1 OJI0KaIbl POBOISAIICH CUCTEMBI CepIia He
M3MEHSUIN BEKTOP, aMILUTATYLy ¥ MOP(OIOTHIO apUTMIYEC-
KHX KOMIDIEKCOB (puc. 3).

Craructiueckas 00padoTKa JaHHBIX TIPOBOIMIIACH C
HCIIONB30BaHUEM OIPEEICHNsT CTAaHAAPTHBIX 3HAUYCHUH,
CTaHIAPTHBIX OTKIOHEHHH, CPEIHEKBAIPATHUCCKUX OIITH-
00K, KpUTEpHs JOCTOBEPHOCTH Pa3IMUUil JBYX CPEIHUX
3HaueHUH CTBIONEHTa M KPUTEPHUS KA9YeCTBEHHOH OICHKH
HE3aBUCHUMBIX BHIOOPOK 2.

MMOJYYEHHBIE PE3YJIBTATBI

VY nanuenToB ¢ apuTMuei u3 BeiBogHoro otaena IDK
(n =150) yron o cocraBmi ot +60° no +120° (puc. 4).
Jnst aput™Muil U3 3aHECENTaIbHOW CTEHKH BBIBOJTHOTO
ornena [DK (n=30) amniuTyna apuTMUYECKHX KOMIUICK-
coB Bo I orBenenun Obliia paBHa amruintyae QRS xomr-
nexcoB B II1 orBenenuu (RIII=RII), (RIII-RII=0=RI). [Tpn
JIOKaJM3alluy B TiepeiHecenTalbHOl creHke (n=80) amri-

- \,_P.If_/x T e
S NN G S -
v 7y
_,—.U.M__f—_w'n —_— e o —
—— —_ - A I»/“\_M_._
A A
I P
—_—h e L —
F S 4 "
. - || Irw__F\l I/_,x_d_ _-'"'.'.ln‘—“x/_h\.l JI/»/\__,_
I 1 i |
A — ||v__f__/r.|t .’_/\"”“"'_

Puc. 3. KT nayuenmxu 16 nem c K3 u3 apummozen-
Hoz20 ouaza BOIIK: A - cunycoevtii pumm u K9, b -
npu RPoGedeHUU INEKMPOOa PA38UEACICA MeXanuuec-
kasa onokaoa ITHIII 6e3 uzmenenuu mopghonozuu QRS
komnnekca K3.

ATTHKAJBHA A YACTE TEK
1I -

aVF - III -

avVR +

BOIDK
IIT +

+ 1200 4
BA3SANTBHAA YACTD IDK

!
) ' !
H L]

Q8 GrifSarrsr Rs R
p + 600

Puc. 4. dnexmpuueckan oce cepoya apummuil u3
6616001020 omoena IIZK ¢ npoekyueii gekmopozpammul
Hna I cmanoapmnoe omeedenue u popmuposanuem
apummuueckux QRS Komnnekcos.
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JTUTYyNa JKeTyIOuKOBBIX KoMmIuiekcoB III oTBeneHus Obina
6ompire amrmuTynsl 11 otBenenns (RIII>RII), (RITI-RII=-
RI). JIms apuTMHYECKIX KOMIDIEKCOB M3 JIaTepaIbHOM (T1a-
puetanpHO) crenkn (n=40), ammmutyna QRS Bo I oTBe-
nenuu Obuta 6omeinie, yeMm B 111 orBenenwn (RIT>RIII), (RII-
RIIT=RI) (Tabm. 1). Ans nepeqHecenTaibHOI CTEHKH Cpe/l-
Hasg pasaumna ammuatyg QRS Bo I u 111 otBenennu cocra-
Buna -0,5+0,71mMB, niig 3agHecenTaibHOW CTCHKHU -
0,13+£0,2MB, mepennenatepanbHOl cTeHKH (n=35)
0,82+0,55MmB, 3amuenarepansnoii crenkn (n=5) 0,4+0,18
MB, (p<0,001) (puc. 5). CnenudpudeckuM KpUTEpPHUEM B
g depeHIanny 3aJHeIaTepaTbHON CTEHKH OT TIepe/IHe-
JaTepaNbHON SBISCTCS TMOJIOKHUTEIBFHOE 3HAYCHUE CYMM
amruaTyz aputmMuaeckux QRS xommexcos B aVL oTBe-

Tabnuuya 1.
Cpasnumenvuuiii ananus amnaumyo o I u IT1
omeedenuu y nayuenmoe ¢ KA uz BOIIZK

Tlepenne- 3anHe-
Crenxu BOIDK|JlarepanbHas penH A
celTajabHasl | cerTanibHas
COOTHOIIICHHUS RII>RIIT RII>RIT RII=RII
T 40/40 77/80 28/30
(100%)* (96,3%)* (93,3%)*
* - p<0,05
15
15 * * P=0,001
14 0821055mB
12 4
-~ 10
A oe |
5 05 | 0.4+0.18vB
g 04 |
2‘ 02 | . \
= : I ‘ o
g.oz . _l_
él‘ ig: | 01310 2mB - [IEPEOHAA YACTE CTEHEH
08 054071 []- sameas wacte crEEKn
1.0 A
2] Cenmanshan NatepantHas

cTeHka (napreTanbHadA ) cTeHKa

Puc. 5. Cpeonee 3nauenue amnaumyo I omeedenus
nosepxnocmnoit IKI' y nayuenmoe c KA u3 6v1600n0-
20 omoena ILK.

aVvVF +1
BASANMEHAA UACTE IDK

Puc. 6. Inexmpuueckan ocob cepoya apummuii u3
npumounozo omoena IK ¢ npoekyueit éekmopozpam-
Mol Ha aV'F omeedenue u popmuposanuem apummu-
yeckux QRS xomnnexcos.

JICHUH, TIe cpeqHee 3HaueHHe cocraBmio 0,62+0,32MB,
YTO SBJSETCS THATHOCTUYECKU 3HAYUMEIM (p<0,05).

[Tpn poKamM3anuy apUTMOTEHHOTO OYara B IPUTOY-
HoM otaene [TK (n=18) yrom o cocrasmi ot +30° mo -30°
(puc. 6). JInst aput™Muii U3 mepegHe CTEHKH JAHHOTO OT/e-
na (n=6) na DKI 6 XapakTepHbl Mopdoorun Tuna R,
Rs B otBenenuu aVF, rae cpenHss aMIuinTyaa cocTaBuiIa
0,6+0,3mB. [l aputmuii u3 HIDKHEH (IradparMaibHOI)
cTeHkH (n=8) B oTBeneHNH aVF ObIIH XapaKTepHBI SKTOTIIH-
geckue QRS xommexcs! Tuma QS u rS, cpemHsist aMIuTuTy-
Jia KoTophIx cocrasma -0,66+0,3 MB. XemynoukoBsm apuT-
MHSIM CENTABHBIX JOKAJIN3aUUi nmputouHoro oraena [DK
(n=4) B aVF orBenenun ObLUTH CBOHCTBEHHBI MOP(OJIOTHH
QRS Ttuma rs, QS, co cpenHUM 3HaYCHUEM aMIUTATYI —
0,38+0,35 MB, 9T0 ABUIOCH HOCTOBEPHO 3HAYMMEIM
(p<0,001) (puc. 7). [Ipu cpaBHUTEITEHOM aHAIH3E AMILIH-
Tyn komruiekcoB QRS B otBenenun aVF ¢ nokanmzarmeit
SKTOIMYECKOr0 O4ara B CENTaJbHON M HUYKHEH CTEHKax
nputodHoro otaena IK 1ocToBepHBIX pa3inuyuuii He BbIsB-
nero (p>0,05).

JIJ1s1 apUTMOTEHHBIX 0YaroB, JIOKAIN30BaHHBIX B Tpa-
oexymsaprom otaene [DK (n=6) yromn o coctasmi ot -30° 1o
-90° (puc. 8). [1pu moKkamM3anuy apUTMAH B TIEPEIHEH CTEH-
Ku TpabekynsapHoro otaena (n=2) QRS koMrurekcs B OTBe-

18

* * *
16 - P < 0,00
14
12
10 4 0.6+0 318
08

06 J

S

02

T

-0.8 -0.3840 45 MB

Amminryga (MB)

-0 ﬁﬁtﬁMH
HuxHaa
CTEeHKa

CenTtanbHasa
CTEHKa

14 MepeaHas

(napueTansHas )
CTEHKa

Puc. 7. Cpeonee 3nauenue amnaumyo aVF omeedenusn
noeepxnocmnoii IKI' y nayuenmoes ¢ KA uz npumou-
Ho20 omoena ILK.

aVR +

IIT +

aVF +¢ I+

BAJAJIBHASA YACTD ITK

Puc. 8. Snexmpuueckan oce cepoua apummuil u3
mpaoekynapnozo omoena IK ¢ npoekyueii gexmopo-
2pammul na aVR omeedenue u popmuposanuem
apummuueckux QRS Komnnekcos.
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1=TPABEEY JIAPHEI OTJET, 2 - IPHTOYHELT OTJEIL 3 - BEIBOJHOM OTHEN
1. HanpaeneHue 30C gna
AnA audpchepeHyMaLmm

NpaBoXernyAc4KOBbIX APUTMUA
K lll oTBegeHuIO

Puc. 9. Ilpoexkyuu cymmapnozo 6eKmopa KOMRJIEKco8
ORS apummuil uz 6v1600H020, NPUMOUHO20 U MPADEK)-
aapuozo omoenos IVK na ocu II u Il cmanoapmnozo
omeeoenus.

2. Hanpasnenue 30C gna
AnA gudxpeperumaunm
MpaBoXery AoHKOBhIX apUTMURA
CenTanbHbIX NoKanusaumin

nmernn aVR umenn Bug QS Mopdomorim, co cpeaHei amIr-
matynoi -0,4+0,1MB. ApuTMHAM W3 CeNTaNbHOW CTEHKH
JnaHHoro otaena (n=4) B orBeneHnn aVR Habmromanmmch
Mopdonormm QRS trma r m R, co cpenHel aMIumTymoi
0,7+0,3mB.

AHaNM3 MOJI0KUTEIEHOTO CyMMAapHOTO 3HAUYCHHS aM-
wmtyn QRS xommurekca 111 ctanmapTHOTO OTBEICHUS TS
APUTMUI W3 BBIBOIHOTO OT/IENA OMPEeIsil crerududec-
Koe 3HadeHne st ganHoro otnena IDK. Ha puc. 9 mpen-
CTaBJICHBI ITPOESKINH CyMMapHOTO BeKTOpa KoMIurekcoB QRS
apUTMUI U3 BBIBOAHOTO, MIPUTOYHOTO M TPAOEKYISIPHOTO
oraenoB IDK na ocu II u 11l crangapTHOro oTBEAEHMS.

[Monck BapranToB He nud depermpyembrx DK kpu-
TEpHUEB T TOMMMYECKOTO TUATHO3a TPABOKEITYIOIKOBBIX

CxemaTHuecKas MojeJb NepexoaHbix 308 1K

s

1.1- TpalexynapHent oTaen IDK—LIeHTp abHaf 30Ha

1.2— Tpalexky.1ap HeA oTaen IDK—anMkanbHas 30Ha
2— TIpurroussit oraen T
3.1— Bripogpeit oraen T — HaJeraraHHAR 30HA

3.2~ Beisogmoit otpen IDK — nogiananHasn soHa

3.3 Brapogmoit otaen I — mep exogHas 3052

Puc. 11. Anamomuueckaa Knaccugpuxayus.

ApUTMUIl ONIPEAEIST 3HAYMMOCTh B AHAIIM3€ HICKTPHIEC-
KO OcH cepalla Ha TOPU30HTaJIbHON mockocTu. IlpoBo-
JIUTH 3aITACh KapIHOTPaMM C YIETOM I'PYAHBIX OTBEICHHIH
BriepBeie ipemnmoxmt E.Wilson B 1946 romy [27]. B cepe-
nuHe 20 BeKa OSBIIIOCH IIOHATHE TIEPEXOIHON 30HBI, OTpa-
JKaroliee HyJIeBOE 3HAYEHHE MTPU CyMMAIUY aMITIATY]I 3y0-
moB QRS komriekca rpymHoro oTBemeHus. IlepexomHoit
30HOM Ha3bIBAETCS TUIOCKOCTD, MEPECEKaromas TPyIHyI0
KIIETKY U TIePICHANKYIISIPHAst IPOCTPAHCTBEHHOMY HaIpaB-
JICHUIO CPETHETO cyMMapHOro BekTopa cepana (Grant.,
1957) [26]. OneHKyY pacrpeeieH s IePeX0THON 30HBI IS
aputMuid u3 BeBogHOTro otnena IDK mccmemosan S.Ka-
makura B 1998 romy [21].

Ucnone3ys snnokapauanbHoe kaptupoBanue DK ¢
romornsio cucteMbl CARTO, i cpaBHUBas KapAHOTPAMMBI
MIAIIEHTOB C TPABOXKETYJOYKOBEIMU APUTMHSIMH, MBI OT-
pa3unu nepexoansie 30861 [DK Ha anekTpoaHaToMuyeCcKoi
kapte (puc. 10). I mpaBOKeTyTOUYKOBBIX apUTMUN U3
JatepanabHOll (MapueTasbHON) CTEHKH BEIBOAHOTO OTAETA
IDXK mepexomnas 30Ha pacronaraiach B OTBeIeHIH V2-V4,
MIPUTOYHOTO oT/IeNna B V4-V5, TpabexymsipHoro otaena B V5-
V6 otBenennsax. CenTaabHBIM JIOKAJTH3AIUSIM apUTMUI 13
BEIBoHOTO OoTnena [DK Oputo XapakTepHO pacmoioKeHHe
TIePEXOHBIX 30H B OTBeACHUAX V3-V5, mis MpUTOIHOTO
otznena B V5-V2, tpabexymsipHoro otnena B V6-V 1 oteze-
HUSIX.

AHaI3 MOJIOKNTETHHOTO CYMMAapHOTO 3HAYCHHS aM-
ATy dkTormdeckoro QRS xommutekca B V5 rpyaHOM OT-
BEJICHUM JUIsl apuTMHI U3 BeIBoiHOTO oTnena [DK onpene-
51T cenuUIHOCTD KPUTEPHS B aTOPUTMHUIECKOM MTOUC-
Ke, @ OTPUIIATEIIbHOE 3HAUCHHUE SBISUIOCH CHEI(MIHBIM JITs
apuTMHH U3 Tpabekymsipaoro otaena [1K (Tabm. 2).

Hcnonv3oeanue HagUzayUOHHON CUCIEMbL MpeX-

mepnozo kapmuposanus CARTO ¢ neuenuu snce-

JIYOOYKOGHIX apUmMMUIL

B otnenenune Xxupypru4eckoro JieueHus TaXuapuTMUi
HI[ CCX um. A.H.BakyneBa s KapTHpOBaHUSA KEITyI0d-
KOBBIX apUTMHUH M HaHeceHus PY-anmumkauuii npuMeHs-
eTcst He(PIIOOPOCKONIMIECKAsl HABUTAIIMOHHASI CHCTEMA TPEX-
mepHoro kaptupoBaHust CARTO™. Bo3MO)XKHOCT TaHHOM
TEXHOJIOTHH TTO3BOJISTIOT UCTIONB30BATh €€ 1T MHTECPBEHIIH-
OHHOTO JICYCHUS! CIOKHBIX XKEITyTOUKOBBIX apUTMUiL (09a-
TH, JOKAJIM3YIOIIHECS B TPAOEKYIIPHOM WIIM TPUTOYHOM
oTzeNe, ¥ C IMUPOKOI apUTMOTEHHOH 30HOH ). 3a MATHIICT-
HUH TIePHOJT UCTIONB30BaHUS HEPIFOOPOCKOIMIECKOH CHC-
TEMBI OBIJIO TIpooTIepHpoBaHHO 10 YeIoBEK ¢ MpaBOKEITy-
JIOYKOBBIMH apUTMHSAMH: 3 4YEJIOBEKa ¢ apUTMHEH U3 BbI-
BOJIHOTO OT/IeNa, 6 YeJIOBEK M3 MPUTOYHOTO oT/ea u 1 ge-
noBek u3 Tpabexymsipaoro otaena IDK. Taxxe mpoBoammachk
sHoKapauagbHas ctuMyssinust IDK Ha snekrpoanaromu-
yeckoif kapte B 150 Toukax. J{ist Kaxmoro otiena onpese-
nensl DKI xpurepnn nuddepeHnanTbHONi THarHOCTHKH:
BeBogHOMY oTreny IDK okaszammces cnenmduueckumu I,

Taonuuya 2.
Ouenka nonoNHCUmMenbHO20 CYMMAPHO20 3HAYEHUA
amnaumyod omeedenusn V5 ona apummuit uz 1K

Otnensl IDK

BriBonnotii | [Iputounsrii | TpabekynspHbIit

150/150 18/11 6/0
(100 %)* | (61 %)* (0 %)*

3HaveHus

*_p<0,05
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aVL u V5 orBeneHus, NnpuTOYHOMY OT-
nerry aVF, V2, V5 orBenenus, Tpabeky-

nspHoMy otaeny aVR, V5 orBeaenust.
Anamomuueckaa Knaccuguka-
yua npaeozo HcenyoouKa
IIpaBelii skesry04ek cepa cocTo-

WT U3 TPEX OT/IEIIOB: IIPUTOYHOTO (CHHYC-
HOTO0), TpaOeKyIISIPHOTO (MBIIIIETHOTO) H
BBIBOJHOTO (TIPaBBIi apTepHaIbHBIN KO-
Hyc) (puc. 11). I'panumsr Mexay oTaemna-
MH B TIOJIOCTH XKETyJOUKa MTPOXOIT T10
YCIOBHBIM IIOCKOCTSIM TTEPIICHANKYIISP-
HO HalpaBJIeHHBIM K meperopozake. Oc-
HOBaHHE TNIOCKOCTH, OTAEIISIOMIEH mpu-
TOYHBIN OTZEN OT TPaOEKyIIAPHOTO, TIPO-
XOZIUT MO MECTY MPUKPETUICHUSI XOP/] CeTl-
TaIBHOM CTBOPKM TPHUKYCHUIAIBHOTO

AJTOPUTM TONWYECKOI JIMATHOCTHKH STEP I [ ]
HPABOWKEJY/IOYKOBLIX APHTMHIA T
Faor 3 Twr 2
r=0,1 mB(1 mm) . I'./ \‘ i
R =04 mB (4 mw) - | L]
3/\\_\2 ;)/\i\'
STEP N a
T
L]
=
STEP Il ]
L] o 2 =
RAO 30 LAO 60 P i S
A —anterior I - inferior L — lateral +, L — e I\" - +
P — posterior S — septal ,/\“, 2 | ; /\~
Vi Vs |
AL Perumienim, P.HO. Cueryp; 2006 \/\ e
[l s

KJIalaHa K MEXKETYI0YKOBOH Tepero-
ponke. JInawst, oTAEIAIOmAas TpaOeKyIsp-
HBII OT/IEJT OT BBIBOAHOTO, TIPOXOANT B TO-
PHU30HTAIEHOM HANPABJICHUH OT NIEPEJHEI KOMHICCYPBI TPH-
KyCTIMAAIBHOTO KJIallaHa K Hadaly CeNTaIbHON CTEHKH BbI-
BoaHoTO oTaena DK [1].

s yno6eTBa KapTupoBaHus B iputodHoM otrerne [DK
MBI BBIICIIMIIN TPHU CTEHKH: TIEPEIHION0, HIKHIOKW (anad-
parMaipHyI0) B cenTaibHyio. OCTpHIif yron cepamna oTae-
JSIET TIEPETHIOI0 CTEHKY MPUTOYHOTO OTAENA OT HIDKHEH
(mmadparmanbHOit) creHKH. CenTaabHAs CTCHKA MIPUTOY-
Horo otnena [DK sBisteTcs 3agHecenTaibHON YaCThIO MEXK-
JKEITYJIOYKOBOH MTEPETOPOIKN. APUTMHUH IPUTOYHOTO OT/IE-
na ITXK Bcrpeuarores peaxo (n=18) u pacmonaratoTcs mos-
KJIAIlaHHO, 110 TIEPUMETPY TPHUKYCIHAAIBHOTO Koublia. B
TpabekyisipaoM otaeie [DK mMbl BeIae M qBe 30HbBI (TI€H-
TPaTBHYIO U aMKAIBHYIO) U IBE CTCHKH (TIEPESTHIOO H CETl-
TaJIBHYI0). B MTaHHOM OT/IieTIe apUTMOTeHHBIE OYard BCTpe-
YAIOTCS PENIKO M PACIIONaraloTcst B TPAOEKyISIPHOH CTPyK-
type IDK. B BeiBogHOM oTene 1K MbI BbIIETMIN TPU 30HBI
(HagKITaTTaHHYTO, TIONKJIATAHHYIO U TIEPEXOIHYIO0) U 9EeTHIpe
CTEHKH (3aJHECENTATBHYIO, IEPEAHECENTAIBHYIO, IEpPE/IHE-
rmapueTanbHas (TiepenHenaTepanbHas) 1 3aJHenapueTalb-
Has (3a/lHenaTepaIbHas).

Hanxmamannas 3oHa BeiBogHoro oraena IDK - 06-
JaCTh, PACIOIATAIOIIAsICS HaJl KITAlIaHOM JIETOYHOTO CTBO-
J1a; apUTMOTCHHBIC OYard B HeH BCTpEUaroTcs peaxo (n=4)
1 TIPEITTONIOKUTENBHO CBA3AHHBI C MBIIIIEYHON My (TOH KIta-
nana. [lonkmanmanHas 30Ha BeBogHOTrO oraena DK - 06-
JaCTh, PACTIONIATAIOIIASICS MO/ KIAMTAHOM JISTOYHOTO CTBO-
J1a, IMEHHO 3/I€Ch Yallle BCETO JIOKAIN3YIOTCSI apUTMOTEH-
HBIE 30HBI HEKOPOHAPOTEHHBIX KEITYJOUYKOBBIX apUTMHUH.
ITepexomHoii 30H0M BRIBOAHOTO oTAena [K sBisercs 00-
JacTh, TpaHuyanas ¢ TpadbexysipasM otaenoM [DK. Aput-
MUH B TaHHOH 30HE BCTPEUAIOTCS PeIKo (n=6).

Cmpykmypa anzopumma

AJTOPUTM COCTOWT M3 TPEX 3TaroB (maroB) (puc. 12).
Ha nepBom atarme (step 1) mpaBsIif xKeTyIo9eK YCIOBHO OBIT
pasaerneH Ha TP JacTH: 0a3albHYI0, CPEHIO U AlINKaIIb-
Hy10. B COOTBETCTBUM C IPENTIOKEHHON aHATOMUUECKON K1ac-

apummuil.

Puc. 12. Anzopumm monuueckoi OuazHOCMUKU RPABOIHCETY)OUKOBHIX

cudurkaryei 6a3aapHON 9aCTH COOTBETCTBYET BBIBOIHOM OT-
nen DK, mms cpenneit 9acT MbI OOBEIMHUIIN TIPUTOYHBII
otaen ITK n nenTpanbHyo 30Hy TpabeKy IIpHOTO OT/ENa 13-
3a oTcyTcTBUA criermpuaecknx ommmanii B OKI nuarnoctu-
Ke, alMKaJIbHON YaCTH COOTBETCTBYET AlMKAJIbHAS 30HA TPa-
oexymsipraoro otaena [DK. B nuddepenimanim TaHHBIX 30H
penteHo nucronb3oBars DKI™ kpuTepnu apuTMHIECKIX KOM-
mekcoB 11l crannaprHoro u V5 rpyaHoro orsenenust. Bro-
poti aTat (step 2) COCTOHT U3 OTpeICICHHS TIepeTHeH, 3a/1-
Hell 1 HKHeH (quadparMaibHOI) CTEHOK MPABOTO XKEIy-
JIOYKa B PCHTTCHAHATOMUYECKOM TIpaBoii Kocoit mpoekitn 30
rpaaycoB. s TOMMYecKkol AMarHOCTHKH JAHHBIX CTEHOK
661 mpuHsTH! DK KpUTEpHN apUTMHYECKHIX KOMITJIEKCOB
I, III cranaprHoro, aVF u aVL orBenenus. Tak kak xeiy-
JIOYKOBBIEC QpUTMHH TIPHHSTO ACITUTH HA CETITATBHBIC 1 JIaTe-
pamsHbIe (mapueraibHbie) [10], To B OCHOBY TpeThero dTama
(step 3) mermo orpeneeHNe JaHHBIX CTEHOK B JICBOM KOCOM
rpoextmu 60 rpaxycoB (peHTTeHaHATOMHIYECKas Kiraccupu-
karst D.Wilber, 1993 r). [{nst Tpetsero sTana OpUTd IpHHS-
11 DKI" kpuTepun sxemymnoukoBsix aputmuii B I, II, aVR u
V2, V5 rpyasbix otBeneHnid. Ha ocHOBaHWHM 3THX KpUTEpH-
€B MBI Pa3paboTai aJrOpUTM, MO3BOJIAIOMINK TIPEIIONIOo-
JKUTB JIOKATHA3AIIIO apUTMOTEHHOTO (hoKyca B 165 ciryuaes
u3 170, uro cocraBmiio 97%.

3AK/IIOYEHUE

Pa3paboTaHn anropuT™ TOIMMYECKOM IMarHOCTHKY Tpa-
BOYKEITYZIOYKOBBIX aPUTMHUI HA OCHOBAaHWU CPaBHUTEIBHO-
ro ananmza DKI' kpuTepres, CTUMYJISIIIMOHHOTO KapTHUPO-
BaHUs 1 9 PEKTUBHON parodacToTHOH abmanuu. Mcnoms-
30BaHKE AJITOPUTMA TOITMYECKON INAarHOCTHKH IPaBOXKEITy-
JIOYKOBBIX apUTMHH TIO3BOJIMT JIOKAJIM30BaTh apUTMOICH-
HYIO 30HY B IoONepaliuoHHOM nepuose. Hanpasnennoe xap-
TUPOBAaHUE APUTMHUHM YMEHBIIUT BPEMs HUCIOIb30BAHMUS
(roOpOCKOITNH, a KaueCTBEHHBIN 10100 BU/IA U TUIIA KPH-
BU3HBI a0JIAIIMOHHOTO JIEKTPO/Ia yBEINYUT 3P PEKTUBHOCTH
panuoYacTOTHOM KaTteTepHOH abnalyy.
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AJITOPUTM TOITMYECKOM JUATHOCTUKHU ITPABOXKEJIYIOUYKOBBIX APUTMUI
AL Pesuwsunu, @.I"P3aes, PFO.Cueeyp, E.3.Jlabapmkasa

C menbro COCTaBIICHUSI aJlTOPUTMA TOIMYECKOW TMAarHOCTHKU apUTMOTCHHBIX 30H, JIOKAJIM30BAHHBIX B MHOKapIe
npaBoro >kemynouka (I1K), obcrnemoBano n mpoomnepupoBanHo 174 marmenTa (66 myxuwH u 108 skeHIINH), CpeaHUN
BO3PACT KOTOPBIX cocTaBml 37+14,6 met. Onpenensiiack MeKTpUIecKas 0Ch Cep/ra Ha SKTOMHMYECKUX KETyTOIKOBBIX
rxomrmiekcax (DXKK), mpomsogmics anammus mopgomoruit 9XKK ¢ comocraBieHreM BBISBICHHBIX JIOKATH3AIMH TPH
WHBA3UBHOM 3JIEKTPOPU3NOIOTHICCKOM HUCCIICAOBAHNH ¢ 30HaMH 3(Hh(HeKTHBHOH abmannu.

IIpu 2XKK u3 BeBogHOTO oTaena (BO) ITK (n =150) yron o coctaBun ot +60° mo +120°. [Ang aputmuit u3
3anuecentanbHoi creHkn BOIDK (n=30) ammmmryasr 9XKK Bo II u 11 orBenenmsax 6summ paBHbl. [Tpu DXKK u3 nepe-
nmuecentanpHON cTeHKkH BOIDK (n=80) ammntyna QRS B 11l otBenennn 6vima 6ompme,gem Bo 1. s DKK u3 mate-
panbHO# (mapuetanbHOi) cTeHkH (n=40), ammmutyna QRS Bo Il orBenennu Obuta 6ompmre, yem B 111 Tlpn DXKK u3
npurtognoro otaena (I10) ITDK (n=18) yrom o coctaBmi ot +30° mo -30°. nst aputmuii u3 nepenaeit crenku [TIOITK (n=6)
xapakTepHbl Mopdornorun tuna R, Rs B otBenernn aVF, a must DKK n3 HmwxHel (mmadparmManbHOi) cTeHKH (n=38) -
xomrurekcsl Trma QS u 1S. Ipn KK cenranpupix mokanuzarmii [IOITK (n=4) B aVF orBenennn perucrpupoamm QRS
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tuma rs, QS. 711 apuTMOTEHHBIX 04aroB, JJOKaJIM30BaHHBIX B TpadekymsipaoM otaene (TO) IDK (n=6) yrom o cocTaBmi ot
-30° mo -90°. IIpu DXKK u3 nepenneit crenkn TOIDK (n=2) QRS xommiekcsr B otBenennn aVR mmenn Bun QS, u3
CENTaJIbHON CTEeHKH - T 1 R.

Anroputm Tormmaeckoit ruaroctuku IXKK m3 IDK coctout u3 Tpex stamos (maroB). Ha mepsom stame [DK ycmoBHO
ObLT paszieieH Ha TPU 4YacTH: 0a3ajbHYIO, CPEIHIOI U alMKalbHYI0. B COOTBETCTBHM C MpE/UIOKEHHON aHATOMHYECKOM
Kiaccudukamen 6azanpHol gactu coorBercTByeT BOIDK, mmst cpemneit wacti Mbl oovemiammm [TOTDK u neHTpanmsHyio
3ony TOIDXK, anmkanpHON 9acTH cooTBeTCTBYeT anmkanbHast 30Ha TOIDK. B muddepennmanii TaHHBIX 30H PEIICHO MC-
ronp3oBath DK kputeprm OXKK III crarmaprHoro m V5 TpyaHOro oTBemeHMs. BTOPOIl STamm COCTOMT M3 OIpeIeIeHHs
TiepeiHei, 3aaHel 1 HmkHeH (mradparmansHoii) creHok [DK B peHTreHaHaToMIaecKoi mpaBoii kocoit mpoekitin 30 rpamy-
coB. 1 Tormmaeckoit qrraraoctuku DXKK n3 maHHbIX cTeHOK ObutH TpHHATH DKI' KpUTeprn apuTMITYe CKIX KOMITIEKCOB I,
III cranmaptHoro, aVF n aVL orBenenust. Tak Kak *KeyT04KOBbIE ApUTMUHU IPUHSATO ACTUTH HA CENTAJIbHBIE U JIaTEpaJIbHbIE
(mapueTanbHBIE), TO B OCHOBY TPETHETO dTama (step 3) jemio onpeneneHne JaHHBIX CTEHOK B JICBOM KOCO# mpoeknnu 60
rpamycoB (peHTreHanarommueckas knaccupukanus D. Wilber, 1993 r). s Tpetsero stana 66umi npuasTel KT kputepun
OXK B I, I, aVR u V2, V5 rpynapix orBeneHnii. Ha 0cHOBaHNMY ATHX KpUTEPHEB pa3padOTaH aJTOPUTM, ITO3BOJISTIOIINI
TIPEIIONIOKHUTD JIOKATHU3ALNIO ApUTMOTeHHOTO (hokyca B 165 ciyqaeB u3 170, uro cocraBuno 97%. Mcnons3oBanue anro-
pHUTMa TONMYECKON TUATHOCTHUKH MTPABOXKEITYAOUKOBBIX APUTMHH ITO3BOJINT JIOKAJIN30BaTh apPUTMOTCHHYIO 30HY B JIOOTIE-
pannoHHOM nieproje. HarpasineHHOE KapTHPOBaHUE ApUTMHN YMEHBIIHUT BPEMsI HCIOIB30BAHUS (PIIFOOPOCKOINH, a Kadue-
CTBEHHBIH 1MOA00p BUIA M THITA KPUBU3HBI a0AIIIOHHOTO 3JIEKTPOIa YBEIUIUT 3G PEKTUBHOCTD PAJHOYaCTOTHON KaTe-
TEpHOI abranuu.

ALGORITHM OF TOPICAL DIAGNOSTICS OF RIGHT-VENTRICULAR ARRHYHTMHIAS
A.Sh. Revishvili, F.G. Rzaev, R.Yu. Snegur, E.Z. Labartkava

To create the algorithm for topical diagnostics of arrhythmogenic areas localized in the right ventricle myocardium,
one hundred seventy-four patients (66 men and 108 women) aged 37+14.6 years were examined. The cardiac axis in
ectopic ventricular complexes (EVC) was determined; the morphological analysis of EVC with comparison of the
localizations revealed in invasive electrophysiological study with the zones of effective ablation was conducted.

In case of EVC from the outflow part of the right ventricle (OPRV, n=150), the angle 6 was from +60° to +120°. For
arrhythmias from postero-septal wall of the OPRV (n=30), the amplitudes of EVC in leads II and III were equal. In EVC
from antero-septal wall of the OPRV (n=80), the amplitude of QRS complex was greater in lead III than in lead II. In
EVC from the lateral (parietal) wall of the OPRV (n=40), the amplitude of QRS complex was greater in lead II than in
lead III.

In EVC from inflow part of the right ventricle (IPRV, n=18), the angle 6 was from +30° to -30°. Arrhythmias from
the anterior wall of the IPRV (n=6) were characterized by the R-type morphology, Rs in lead aVF as well as EVC from the
lower (diaphragmal) part of the IPRV (n=8) were characterized by QS- and rS-type complexes. In EVC of septal localization
of the IPRV (n=4), in lead aVF, the QRS complexes of rs-type were recorded.

In arrhythmogenic foci localized in the trabecular part of the right ventricle (TPRV, n=6), the angle 6 was from -30°
to -90°. For EVC from the anterior wall of the TPRV, QRS complexes in lead aVR were of QS-shape, from the septal
wall, of r- and R-types.

The algorithm of topical diagnostics of EVC from the right ventricle consists of three stages (steps). At the first
stage, the right ventricle was divided into three virtually parts: basal, intermediate, and apical ones. According to the
anatomic classification suggested by the authors, OPRV corresponded to the basal part, [IPRV and central area of TPRYV,
with the intermediate part, and the apical area of the TPRV corresponded to the apical part. For differentiation of these
zones, ECG criteria of EVC in standard lead III and thoracic lead V were decided to be used. The second stage consisted
in determination of anterior, posterior, and inferior (diaphragmal) walls of the right ventricle in radioanatomical right
oblique projection of 30 degrees. For the topical diagnostics of EVC from these walls, ECG criteria of arrhythmic
complexes of standard leads I and III as well as leads aVF and aVL were used. As ventricular arrhythmias are commonly
accepted to be classified as septal and lateral (parietal), the determination of these walls in the left oblique projection of
60 degrees (radioanatomic classification by D. Wilber, 1993) was put into the basis of the third stage. For the third stage,
ECG criteria of EVC in leads I, II, aVR, and thoracic leads V, and V, were accepted. Basing on the criteria suggested an
algorithm was developed permitting locate the arrhythmogenic focus in 165 cases of 170 (97%).

Use of the algorithm of topical diagnostics of right ventricular arrhythmias is expected to permit one to locate the
arrhythmogenic zone prior to the operation. The directed mapping or arrhythmia would decrease the X-ray exposure and
an adequate choice of the type and curvature of ablative electrode would improve effectiveness of the radiofrequency
catheter ablation.
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