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CATHETER ABLATION OF MACROREENTRANT ATRIAL TACHYCARDIAS
FOLLOWING TRANSCONDUIT PUNCTURE ACCESS IN A PATIENT AFTER TOTAL
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Pestome. [MpencTassme crnyyan Ha 23-roguileH MbX C KOMANEKCHa BPOAeHa cbpaeyHa Mandopmaums ¢ egHokamepHa huano-
Norud, Hanoxuna MHOrokpaTHu onepaTnBHU UHTEPBEHLMK, BKIMIOYMTENHO M U3BBPLUBAHE Ha TOTalHa KaBonyfMOHaHa
aHacTomo3a. [MaumreHTbT ce NpeacTaBs ¢ YeCTo (MOYTM EXEAHEBHO) peLmanBmMpalla npeacbpaHa Taxukapaums ¢ BUCOKa
KamepHa 4YecToTa 1 fowa CyﬁeKTI/IBHa n XxemognHaMmn4yHa NOHOCUMOCT. I'Iopa,qm Heycnex OT NNIEYEHMETO C aHTUaPUTMUYHK
MeaMKaMEeHTW NaumeHTbT Delle HacoueH 3a U3BbpLUBaHe Ha kaTeTbpHa abnauums. 3a gocTbn 4o npeacbpaveTo belue
13non3BaHa NyHKUMS Ha KOHAyMTa CbC CTaHAAPTEH KOMMIEKT 3a TpaHCcenTanHa nyHkuwms. MNpeMuHaBaHeTo Ha TpaHccen-
TarnHus MHTPOAKCEP B NPeACbPAneTo Delue HeyCneLwHo Nopaaun 3HaunTeHa Pe3NCTEHTHOCT OT CTeHaTa Ha KoHayuTa 1
npeAcbpaHaTa CTeHa. 3aToBa ce Hanoxu BanoHHa aunataums Ha MyHKUMOHHOTO OTBEPCTME C pexeLy 6anoH, koeTo fage
Bb3MOXHOCT 3a 6E3NpensaTCTBEHO BbBEXAAHE HA YNPaBsieM TpaHcCenTaneH MHTPOALOCEP B NpeacbpaneTo. MHayumpa-
Xa Ce HAKOMKO MPeAChPAHN TaxmapuTMum, ABe OT KOUTO NO3BONMXa U3rpaxaaHe Ha akTUBaLMOHHa KapTa. [uarHocTuum-
paxa ce MaKpOpUEHTPN TaxmKapansl, BEPOSITHO 3aBMCMMa OT KaBOaHynapHWs UCTMYC, 1 MakpOPUEHTPU Taxukapaus Cbe
CMOXeH Kpbr TMM OCMOpKa, aHraxwupalla gecHute 6enoapobHu BeHN 1 JeCHOMPEACHPAHOTO yxo. Cnep ch3aaBaHe Ha
NMHENHN Ne3Nn Npes KPUTUYHUTE UCTMYCK Ha [iBaTa Kpbra ce NOCTUrHa HemHayumpyemocT. MaumeHTsT e npocrneseH 3a
nepuog 0T 9 Mecela, NPes KOMTO He Ca PerncTpupaH PUTbMHI HapyLLEHMS.

Kntouosu aymu: TOTanHa KaBonynMoHanHa aHacToMO3a; ekcTpakapananeH KOHAYUT; NpeAcbpaHa Taxukapans; kKaTeTbpHa abnauus.
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Abstract. We present the case of a 23-year-old male diagnosed with a complex congenital heart disease (with single ventricle
physiology) which necessitated many surgical interventions including total cavopulmonary connection. The patient presents
with recurrent (almost daily) highly symptomatic atrial tachycardia with rapid ventricular rate and poor haemodynamic
tolerance. Due to failure of antiarrhythmic drug therapy the patient was referred for catheter ablation. Atrial access was
provided following transconduit puncture with a standard transseptal set. Crossing to the atrium with the transseptal
introducer was not successful due to resistance from the conduit and the atrial wall. Therefore, balloon dilation of the
puncture using a cutting balloon was carried out which resulted in easy crossing to the atrium with a steerable transseptal
introducer. Several atrial tachyarrhythmias were induced two of which allowed mapping demonstrating a macroreentrant
tachycardia dependent on the cavoannular isthmus as well as a complex figure-of-eight circuit involving right pulmonary
veins and the right atrial appendage. Linear lesions transecting the critical isthmuses of the two circuits were delivered
which rendered the patient noninducible. During a 9-month follow-up period the patient remained arrhythmia free.
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BbBEOQEHME

ToTtanHaTta kaBonynMmoHanHa aHactomo3a (TCPC)
no ®OHTaH € Han-4eCTO M3NOM3BaHUAT NOAXO0A 3a Ae-
PUHUTUBHO NanMaTMBHO fleYeHne Ha NaumMeHTuTe C
KOMMMEKCHN BPOAEHM CbpAevHU mandopmauun, ge-
MOHCTpUpalwm egHokamepHa dwusmonorna [1]. TMpu
Ta3n TeXHUKa BEHO3HaTa KpbB Ce HacovBa KbM Oe-
nogpobHata aptepus (BA). lNpu nbpBUTE BapuaHTu
Ha Ta3u onepauus ToBa CTaBa Ype3 OCbLLECTBsIBAHE
Ha aHacTomo3a OT AsicHoTo npeacbpave (AM) go BA.
MogobeH nogxon ce cBbp3Ba CbC 3HaumTenHa Al
avnataums n oubposa n oTTaM C BUCOKa YecToTa Ha
Bb3HWKBaHe Ha npeacbpaHu aputmun. Bnocneacrteme
onepartvBHaTa TEXHUKA €BOMMpa U LEenuAT BEHO3EH
KPBbBOTOK Ce HacoyBa kbM BA upes BbTpenpeacbpaeH
nareparneH TyHen wunuM B nocnegHata moamdurkaums
— Ypes ekcTpakapamaneH KoHayuT. BebLHOCT ekcTpa-
KapauanHata mogudukaumsa Ha onepaumsita Ha PoH-
TaH ce nspassiBa B MMNMaHTauusita Ha KoHgyuT (u3pa-
foteH oT Gore-Tex), KOWTO OTBEXAa BEHO3HATa KPbB
OT JorHaTta npasHa BeHa (OIB) kem BA, a ropHata
npasHa BeHa (IT1B) ce cBbp3Ba anpekTHO ¢ BA. T
KaTo KOHOYWUTBLT Ce MMMIaHTMpa U3USNo eKkcTpakap-
AnanHo, To3u NoaxXod ce CBbp3Ba C MO-HMUCKa YecToTa
Ha apuTMuK, HO BbMPEKM TOBa Te OCTaBaT CepuosHa
npuymMHa 3a MopouaNTET NPK HAKOM NaumeHTn. Bogewy,
MEXaH13bM 3a U3sBa Ha NpPeacbpAHM TaxmapuTMumn B
Tasu nonynauusa naumMeHTn € MakpopUEHTPU MexaHu-
3MbT [2-4]. KaTeTbpHaTa abnaunsa npu 1e3n nayneHTmn
€ Bb3MOXHa, HO € acouuvpaHa C peguua TeXHUYECKU
3aTpygHeHusi. EQHO OT OCHOBHMTE € JOCTBNBT 40 Chp-
AevHnTe KyxvHu. Nopaam ectecTBOTO Ha onepauusTa
AOCTbMbT A0 CbPAEYHUTE KYXWHM Ype3 CTaH4apTHUS
nepKyTaHeH BEHO3eH JOCTbM € Bb3MOXEH CaMo B Crly-
YauTe, KOraTo Mexay KoHayvTa v NpeacbpamneTo e Ha-
nuyHa apTtudpmumanHa deHectpaums. B ocraHanute
cny4yau ce Hanara usBbplLUBaHe Ha MyHKLUMS Ha KOHAY-
nta unu ArNB npu nogxoasawm aHaTOMUYHN OTHOLLEHUSI
[3-6]. Bb3MOXHO € 1 M3BBbPLUBAHETO Ha peTporpageH
TpaHcaopTeH nnu xmbpuaeH xmpyprudeH goctsn [7, 8],
KaKTO 1 TpaHCTOpakarneH nepkyTaHeH goctbn [9].

Llenta Ha HacTodwarta pabota e ga ce npeacra-
BM KaTeTbpHa abnaums Ha MakpoOpUEHTPU NpPeachbpa-
HW TaxvKapauu Npv NauneHT crneq ekcTpakapgwuanHa
TCPC, npv KOWTO JOCTBMBT 40 CbpAEYHUTE KYXUHU €
OCbLLECTBEH NOCPEACTBOM MYHKLMSA Ha KOHAyWTA.

ONUCAHUE HA KITMUHUYHUS CNTYYAH

Pasrnexxga ce cnyyasT Ha MbX Ha 23 roamHn ¢ au-
arHoCcTMuMpaHa B KbpMadecka Bb3pacT KOMMMeKCHa
BpoAeHa cbpaevHa mandopmauusa (BCM) — gacHa ka-
Mepa C OBOEH U3x0[, Manmno3uums Ha ronemuTe apre-
pun, nbrieH AV cenTaneH AedekT ¢ ronama KoMyHuKa-

INTRODUCTION

Total cavopulmonary connection (TCPC) by Fon-
tan is the most frequently used approach for defini-
tive palliative treatment of complex congenital heart
disease demonstrating univentricular physiology [1].
With this technique venous blood is redirected to
the pulmonary artery (PA). With the initial versions
of this operation this was carried out by direct con-
nection between the right atrium (RA) and the PA.
Such an approach is associated with pronounced
RA dilatation and fibrosis resulting in high incidence
of atrial arrhythmias. Later on, the operative tech-
nique evolved in such a way that the whole venous
flow was redirected to the PA via an intraatrial tunnel
or in the last version — via an extracardiac conduit.
Actually, the extracardiac modification of the oper-
ation includes the implantation of a conduit (made
of Gore-Tex), which redirects venous blood from the
inferior vena cava (IVC) to the PA while the superi-
or vena cava (SVC) is connected directly to the PA.
As the conduit is implanted completely extracardiac
this approach is associated with a lower incidence
of arrhythmias. Nevertheless, arrhythmias remain a
leading cause of morbidity in this patient population.
The major mechanism of arrhythmogenesis in these
patients is macroreentry [2-4]. Catheter ablation in
these patients is feasible but is associated with some
technical difficulties. One of them is providing access
to the heart. Due to the specificities of the surgical
technique, access to the heart using the standard
percutaneous venous approach is possible only in
case when there is an artificial fenestration between
the conduit and the atrium. In the rest of the cases
and if anatomical relations allow for that, puncture
of the conduit or of the IVC is an option [3-6]. There
are other options among which are retrograde tran-
saortic approach, hybrid surgical approach [7, 8] or
transthoracic percutaneous access [9].

We report a case of catheter ablation of macrore-
entrant atrial tachycardias in a patient with an extracar-
diac TCPC following a transconduit puncture.

CASE DESCRIPTION

This is the case of a 23-year-old male who was
diagnosed with a complex congenital heart dis-
ease in infancy — double outlet right ventricle, mal-
position of the great arteries, complete AV septal
defect with a common ventricle and common AV
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umnsa TMn obLa kamepa npu obia AV knana, aHomanmsi valve and anomalous systemic venous drainage
B CMCTEMHUS BEHO3eH ApeHax ¢ nasa 1B, gpeHupalua with the left SVC draining in the coronary sinus
Ce B KOPOHapHUSA CMHYC N CaMOCTOATENEeH ApeHax Ha and drainage of the hepatic veins into the common
4epHOApoGHMTE BeHU B 06WWOTO Npeacbpave. Creq Hsa-  atrium. Following several palliative surgeries, he
KOIKO NpeaxoaHn nanuatMeHM onepaTtnBHN UHTEPBEH- underwent single stage TCPC connecting the two
Lwnm, Ha 10-roauiuHa Bb3pacT e U3BbpLUEHa efHOeTanHo caval veins to the PA at the age of 10. The IVC was
TCPC ¢ aHacTomMosVpaHe Ha [BeTe MpasHi BEHN KbM connected to the PA using an extracardiac conduit

BA, kato [INB e cBbp3aHa ¢ BA nocpencTteom ekcTpa-
KapamaneH KoHayuT ¢ guameTsbp 16 mm, deHecTpupaH
KbM npeacbpameto. CKopo crieq ToBa nopaan Texka
XWMOKCMS € NpoBedeHa HOBa UHTEPBEHUNS — (DEHECTb-
pbT € 3aTBOpEH, a XenartasnHuTe BeHU, KOUTo ca bunu
C OTOEneH ApeHaX KbM CUCTEMHOTO Mpeacbpave, ca
aHaCTOMO3UpaHn KbM KOHAyWTa C NpoTe3a ¢ AnaMeTbp
10 mm. EgHa roguHa no-KbCHO nopagu pekaHanusa-
LMst Ha YacT OT xenaTarnHus KPbBOTOK KbM CUCTEMHOTO
npeacbpave e NpoBedeHa oLle efHa onepaTtvBHA WH-
TepBeHUMs, Lensila 3aTBapsHETO Ha YCTUETO Ha Xxe-
natanHa BeHa, ApeHupalla ce B npeacbpavero. Cneq

with a size of 16 mm which was fenestrated to the
atrium. Due to severe hypoxia a new intervention
was carried out shortly after that — the fenestra-
tion was closed and the hepatic veins which had
separate drainage to the atrium were connected
to the conduit using another prosthesis with a size
of 10 mm. One year later a part of the hepatic flow
was found to recanalise to the atrium resulting in
another operation which was aimed at closing the
ostium of the hepatic vein draining into the atri-
um. Following that he developed episodes of atrial

nocrieaHaTa onepaTvBHa UHTEPBEHLMS MALMEHTBT € C tachycardia which were poorly tolerated and have
W3siBa Ha NPUCTBNM Ha NPEACHPAHA Taxvukapaus. Mpuc- led to presyncope. These were documented on
TLMMTE NPOTMYAT C M3paseHa CyGeKTUBHa CUMNTOMa- ECG and presented as atrial tachycardia with 1:1
TUKa, BKITIOYUTENHO W npecuHkonanHa. Ha EKI ce pe- and 2:1 AV conduction (Fig. 1 A, B). ECG in sinus
rmcTpupaTt enusoau Ha npegcbpaHa Taxukapausa ¢ AV rhythm is shown in Fig. 1 C. Those episodes were
npoeexaaHe 1:1 1 TakaBa ¢ GrIOKOBO CbOTHOLLIEHME 2:1 treated with antiarrhythmic drug therapy with class
(dour. 1 A, B). EKI B crHycoB puTbM € npegcrtaBeHa Ha IC and class Ill medications. Due to prolonged
dur. 1 C. OnmcaHnTe enrM3oam Hanarat aHTUapUTMNYHO amiodarone intake the patient developed hypothy-
neyeHune ¢ meaukameHTn ot knac IC wu lll. Becneactaue roidism necessitating hormone replacement thera-
Ha nNpoabIPKUTENHA Tepanus ¢ aMModapoH NauneHTbT py with L-thyroxin. Despite antiarrhythmic medica-
pasBMBa XMUNOTUPEOUAN3bM, Hanarall XopMOHO3aMec- tions the patient had frequently recurring episodes
TUTenHa Tepanus ¢ L-TpokcuH. He3aBncmMmo ot CbbT- of symptomatic atrial tachycardia with the charac-
CTBALLOTO fledeHre Npy naumMeHTa nepcmctmpaxa 4ectu, teristics described above and he was referred for
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®wr. 1. 12-kaHaneH EKI 3anuc B ycnoBusita Ha npeacbpaHa Taxukapausi ¢ AV nposexaaHe 1:1 (naHen A) n AV npoeexaaHe 2:1 (naHen B). Ha
naHen C e npeactaseHa EKI™ B cuHycoB putbm. CkopocT Ha 3anuca 25 mm/s

Fig. 1. Twelve lead ECG during atrial tachycardia with 1:1 AV conduction (panel A) and 2:1 conduction (panel B). Panel C shows the ECG in
sinus rhythm. Paper speed 25 mm/s
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NoYTU €XeOHEBHM CMMMTOMHM €nNn3oau Ha npeacwpa-
HWU TaxvKapauu C ONMUCaHUTE XapaKTepUCTUKKM, MOPaam
KoeTo 6e HacoyeH 3a M3BbPLUBaHE Ha KaTeTbpHa abna-
uus. MpegnpoueaypHO ce U3BbPLUM MYNTUOETEKTOPHO
KOMMIOTbPHOTOMOrpaddCKO M3criegBaHe C KOHTpacT C
orneq onpefensiHe Ha MNPOCTPAHCTBEHUTE OTHOLLEHUSA
Ha NpeacbpaAMETO C KOHOyUTa U Cb3AaBaHe Ha TpUU3-
MepeH MOAenN Ha CbpLETo Ha nauneHTa (dwr. 2).

Cnepn poctbn npes gdcHata dpemoparnHa BeHa B
neeus rnaeeH KNoH Ha BA ce BbBege OeceTnontoceH
OMarHOCTUYEH KaTeTbp, KOWTO Ce Mo3uuMoHmpa B 6nu-
30CT [0 MOKPMBa Ha NMPEACHPAMETO 3a OCbLLECTBABAHE
Ha MpeacbpAaHa CTMMynaumsi U 3a enekTpuyecka pe-
depeHUMs 3a Cb3daBaHETO Ha eneKkTpoaHaToMMyHaTa
KapTa Ha NPeACbPAMETO B YCIOBMATA Ha MHAyLMpaHa
aputMus. BbBede ce u KaTeTbp 3a MHTpakapguanHa
exokapguorpadus (Flex View, Abbott Inc, Minnetonka,
MN, CALL). M3BbpLun ce aHrnorpacus Ha KoHQyuTa no-
cpencteoM pigtail katetbp (cpur. 3 A, B). 3a goctsbn Ao
npeacbpAMNETO Ce M3MOon3Ba TpaHccenTaneH UHTPOAHo-
cep 8,5 F (Swartz SL1, Abbott, Minnetonka, MN, CALL).
Cnen BbBeXOAHETO My B KOHAYUTA MHTPOLKCEPDT, 3a-
€0HO C MO3NUMOHMpaHa B fiyMeHa My TpaHccenTanHa
urna (BRK-1, Abbott, Minnetonka, MN, CALL), Gewe
OpVEHTMPaH MO fsiBaTa rpaHMua Ha KoHayuTa B MHde-
PVOPHMS My OTAEn, CPELLYMNOSIOKHO Ha naTteparnHarta
npeacobpgHa creHa. [o3vuMOoHMPaHETO Ha TpaHccen-
TanHusa MHTpoatcep 6e BepudpuLmMpaHo Ype3 ryopo-
CKOMUS B ABE PaBHVHW U UHTpaKapguanHa exokapau-
orpacus (cpur. 3 C-E). Ha coHa Ha cucteMHa aHTUKO-
arynauus ¢ 6onyc HedpakumoHupaHn xenapuH 100 U/
kg ce HanpaBu onuT 3a NpeMnHaBaHe B NPEACHPANETO.

TV
insertion

A

catheter ablation. Contrast enhanced computed
tomography was carried out before the procedure
to determine the spatial relations of the conduit
and the atrium and was used to create a three-di-
mensional model of the heart (Fig. 2).

Following right femoral venous access, a de-
capolar diagnostic catheter was introduced and
steered to the left PA. It was positioned to over-
lie the roof of the atrium to ensure capture during
pacing and to serve as an electrical reference for
mapping during induced arrhythmia. An intracar-
diac echocardiography catheter was also intro-
duced (Flex View, Abbott Inc, Minnetonka, MN,
USA). Conduit angiography was carried out us-
ing a pigtail catheter (Fig. 3 A, B). Standard 8.5
F transseptal introducer was used to access the
atrium (Swartz SL1, Abbott Inc, Minnetonka, MN,
USA). It was introduced in the conduit along with
the transseptal needle inserted in it (BRK-1, Abbott
Inc, Minnetonka, MN, USA) and was oriented to
point towards the left border of the conduit in its
inferior part, opposite to the lateral atrial wall. The
position of the transseptal assembly was verified
by fluoroscopy in two perpendicular projections
and by intracardiac echocardiography (Fig. 3 C-E).
Following systemic heparinization with unfraction-
ated heparin 100 Ul/kg crossing the conduit was
attempted. The transseptal needle penetrated
through the conduit and the atrial wall easily which

PA
Stump of
PA

MV insertion

®dur. 2. TpunsmepHa PeKOHCTPYKUMS HA aHaTOMUsTa Ha NPeACcbpPAMETO M MpUnexawmns KOHAyWT B ABe npoekuun. Ha nanen A npoekuusTa
OTroBapsi Ha AsicHa Koca ¢hryopockorncka Npoekuus, a Ha naHen B pekoHCTpyKumsiTa e npeacTaBeHa B nsiBa koca ¢rlyopocKoricka NpoekLus.
Ao — aopTHa gbra, PA — 6enogpobHa aptepus, IVC — gonHa npasHa BeHa, LAA — neBonpeacbpaHo yxo, LAD — npefHa AecueHaeHTHa apTepus,
LPA — nsB rnaeeH knoH Ha 6enopgpobHata aptepus, LSVC — nsasa ropHa npasHa BeHa, MV insertion — nHcepums Ha “myTpanHarta” 4acT Ha obla-
Ta aTpuoBeHTpuKynapHa knana, PV — 6enogpobHu BeHn, RPA — geceH rmaBeH krnoH Ha 6enogpobHata apTtepusi, RSVC — gscHa ropHa npasHa
BeHa, RAA — necHonpencbpaHo yxo, RPA — geceH rmaBeH kinoH Ha 6enogpobHaTa aptepus, stump of PA — uykaH Ha 6enogpobHaTta aptepus,
TV insertion — nHcepuus Ha , TpUKycnMaanHaTta“ YyacT Ha obLuaTta aTpMoBEHTPUKyNapHa knana

Fig. 2. Three-dimensional reconstruction of the anatomy of the atrium and the conduit in two plains. The upper panel represents right anterior
oblique angiographic projection, and the lower panel shows the reconstruction in left anterior oblique projection. Ao — aortic arch, IVC — inferior
vena cava, LAA — left atrial appendage, LAD — left anterior descending artery, LPA — left main branch of the pulmonary artery, LSVC — left superior
vena cava, MV — “mitral” part of the common atrioventricular valve, PA — pulmonary artery, PV — pulmonary veins, RPA — right pulmonary artery,
RSVC - right superior vena cava, RAA — right trial appendage, RPA — right main branch of the pulmonary artery, TV — “tricuspid” part of the
common atrioventricular valve.
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®ur. 3. MNanenn A n B: AHrnorpacdums Ha koHOyuTa B nsasa
(A) n gsacHa (B) koca npoekuusi. O6o3HaveHn ca ovepTa-
HUATa Ha koHAyuTa. Busyanusupa ce n gecetnontoceH an-
arHOCTUYeH KaTeTbp B NeBUSA MMaBeH KMOH Ha 6enoapob-
HaTa apTepus (TpubrbnHuka). MNMaHenu C n D: Mo3uuns Ha
TpaHccenTanHusa nHTpogtocep B nsea (C) n asicHa (D) koca
npoekuusi. Buzyanuampar ce CbLO KaTeTbpbT 3a UHTpa-
KapAavarnHa exokapguorpadgusa n aHrmorpadckms Katetbp.
Manen E: obpa3 oT uHTpakapguanHa exokapauorpadus,
BepnduLumMpaLl, No3vumusaTa Ha Bbpxa Ha TpaHccenTanHus
WHTpoOZICEP B KOHAYUTA coyell KbM KyxuHaTa Ha npeg-
CbpAVeTo Npeav U3BbpLUBaHe Ha NyHKUMATA (CTpenkaTta).
TpubrbnHMuUTEe 0603Ha4aBaT e€4HO OT nnatHata Ha AV
knanata. MNaxen F: no3uuus Ha pasgytusi 6anoH (o6o3Ha-
YeH C NyHKTUP) Npu Aunartaumuata Ha OTBEpPCTUETO Mexay
KoHgyuta n npepcbpaneto. CTpenkaTta nocovsa Bogava
0,032 in, a TPMBIBIHUKBLT NOCOYBA BOAAYa, MO KOWTO € Bb-
BedeH M nosunumoHmpaH 6anoHsbT. A — npeacbpave, Pigtail
— aHrnorpadckm katetbp, ICE — kateTbp 3a nHTpakapam-
anHa exokapguorpadus, TS — TpaHccenTaneH UHTpoato-
cep, V — kamepa.

Fig. 3. Panels A and B: Conduit angiography in the left
anterior oblique view (A) and right anterior oblique view
(B). The borders of the conduit have been delineated.
The decapolar catheter in the left main pulmonary branch
is also visible (arrowhead). Panels C and D: Position of
the transseptal introducer in the left anterior oblique view
(C) and right anterior obliqgue view (D). The intracardiac
echocardiography probe and the angiography catheter are
also visible. Panel E: Intracardiac echocardiography image
demonstrating the position of the tip of the transseptal
introducer in the conduit pointing to the atrium before the
puncture (the arrow). The arrowheads denote one of the
leaflets of the AV valve. Panel F: Position of the inflated
balloon (the dotted line) during dilation of the puncture
site between the conduit and the atrium. The arrow points

to the 0.032 in guidewire while the arrowhead shows. the angioplasty guidewire over which the balloon has been introduced and positioned.
A — atrium, Pigtail — angiographic catheter, ICE — intracardiac echocardiography catheter, TS — transseptal assembly, V — ventricle

TpaHccenTanHaTa urna NpemMuHa fieCHO Npe3 KoHayuTa
N npencbpgHaTa cTeHa, KoeTo Gelle NoTBbpPAEHO MO-
CpPeACTBOM BMpPbCKBaHE Ha KOHTpacTHa Matepusi npes
Hes. ONUTBT 3a BbBEXOAHE HA TpPaHCCENTanHWUs WH-
TpoAtcep B npeacbpaneto obade 6e HeycnelleH nopa-
OW Cepyo3HO CbINPOTMBMEHNE OT CTEHaTa Ha KoHOywuTa
N TbKaHTa Ha npegcbpgHaTa creHa. Bvnpeku npuno-
)KEHWETO 1 Ha aunataTtop OT cucteMa 3a 6anoHHa MuT-
panHa Baneynonnactuka Inoue He 6e Bb3MOXHO MOC-
TUraHeToO Ha AoCTaTbyHa Aunatauust Ha MyHKLMOHHOTO
OTBEPCTUE, KOETO Aa No3BoNsABa 6e3npensaTCTBEHO npe-
MWHaBaHe Ha TpaHccenTanHus nHTpoatocep. 3aToea ce
B3e pelleHne 3a GanoHHa gunarauusi Ha cb3gageHa-
Ta KOMYHUKaUuUsi Mexay KoHayvTa v npegcepamerto. B
npeacbpameTo ce sbeege sogay 0,032 in n ycnopeaHo
Ha Hero — Bofad 3a aHrnornnactuka 0,018 in. MbpeuAT
Oelle n3nonseaH 3a crabunuanpaHe Ha cuctemarta, a
no BTOpMS Ce BbBeae pexeLy, 6anoH 3a aHrvonnacTuka
¢ anameTtbp 3,5 mm. OcbluecTBMXa Ce HEKONMKOKPATHU
aunartauum (dur. 3F), cnea KOeTo NecHo ce otgaae npe-

was verified by contrast injection. The attempt to
introduce the transseptal sheath in the atrium was
not successful because of severe resistance by
the conduit and atrial tissue. Sufficient dilation of
the puncture site allowing for an easy crossing to
the atrium was not accomplished despite the use
of Inoue type dilator — a part of the mitral valvu-
loplasty set. Then we decided to attempt balloon
dilation of the puncture site. A 0.032 in guidewire
was introduced in the atrium and another 0.018 in
angioplasty guidewire was also introduced next to
it. The former was used for support while a 3.5 mm
cutting balloon was inserted over the latter. After
several balloon dilations (Fig. 3F) a steerable 8.5 F
transseptal sheath (Agilis, Abbott Inc, Minnetonka,
MN, USA) was introduced easily into the atrium.
Three-dimensional electroanatomical map of the
atrium was created with one of the available mapping
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MWHaBaHe Ha ynpaBnseM TpaHCcenTasneH HTpoatcep
8,5 F (Agilis, Abbott Inc, Minnetonka, MN, CALL).

CbC cucteMa 3a TPMU3MEPEH eneKTpoaHaToOMUYEH
menuHr EnSite Precision ( Abbott Inc, Minnetonka, MN,
CALL) ce npoBene kaptorpacusi Ha obLOTO NpeacLp-
ave, Kato ce u3rpagu BUCOKOMITBbTHOCTHA BOMTaXHa
KapTa Ha NpeacbpaANETO B CUHYCOB PUTHM MOCPEACTBOM
MHoronontoceH kateTbp (Advisor HD Grid, Abbott Inc,
Minnetonka, MN, CALL|). Ts o6ekTvBM3npa HUCkoamnnu-
TYOHW CUTHamNW no ratepanHara cTeHa Ha npeacbpave-
TO, B 30HaTa Ha MHTepaTpuanHata bpasga, npunexaiia
KbM KOHAYyMTa, KaKTo 1 B 30HaTa Ha UCTMyca Mexay 06-
wara AV knana v uukatpukca ot nuratyparta Ha [I1B
— KkaBoaHymnapHus uctmyc (dur. 4A). OT npoeefeHaTa
Obp3a M nporpamupaHa CTMMynauus ce WHayuupaxa
HSIKOJTKO Tuna NpeacbpaHN TaxvMKapaumn ¢ pasnnyeH Ln-
Kb/l U BEPOSITEH MaKpPOPWEHTPU MexaHusbM. EgHa or
Taxvkapgumte ¢ umkbn 406 ms Gelle npogbimKkMTENnHa
1 MO3BOMNKN N3rpaxxaaHe Ha YacTUYHa akTUBALMOHHA Kap-
Ta Ha nareparnHata CTeHa Ha MOPJONOrMYHO AACHOTO
npeacbpave, npeay ga TepMUHMpa NPy MaHunynaums
Ha kateTbpa (dur. 4B). Kaprata obektmBusmpa xapak-
TEPHOTO 3a PUEHTPU MEXaHU3MUTE Pa3nonoXeHne Ha
Han-paHHUTE enekTporpamMu B LMKba OO HaW-KbCHUTE
TakvBa (T.Hap. early-meets-late dbeHomeR). Mopaan Tasu
HaxodKka Mpuexme, Ye CTaBa BbMPOC 3a MaKpOpPUEHTPU
npeacbpaHa Taxvkapgms € ydacTve Ha KaBoaHyrapHus
nuctmyc. B nogkpena Ha ToBa pelueHne 6e n Hanuuve-
TO Ha HUCKOAMMIIUTYAHW CUrHanu B Tasn 30Ha OT BOJ-
TaXHaTa KapTa B CUHYcoB puTbM. Cnepn BbBexaaHe Ha
npurMpaH abnaunoHeH KaTeTbp C OTBOPEH BPbX 4 mm
(Flexability, Abbott Inc, Minnetonka, MN, CALL) ce u3-
BbpLUX 1 abrnaumsa Ypes cb3gaBaHe Ha NUMHENHa nesus
npes3 onucanHust uctmyc (cpur. 4D). KoHTakTbT Ha abna-
LUMOHHUS KaTeTbp C eHpokapaa Oelue MOHMTOpMpaH C
WHTpakapauanHa exokapavorpadus. ManonssaHu 6sxa
crnegHVTe NapameTpu Ha abraumaTa: MoLHocT 35 W, pe-
KMM Ha KOHTPOI Ha MOLLHOCTTa, MakcumMarnHa gonycru-
Ma Temneparypa 42°C, oebut Ha npurauusaTta 17 mi/min.
Mpy HanWuMeTo caMo Ha eduH KaTeTbp B Npeacbpave-
TO Bepuduumpaxme Grok npes kaBoaHyrnapHUst UCTMYC
ypes yabimkaBaHe Ha PR nHTepana c noseve ot 80 ms
npu CTUMynauusi natepanHo OT NMHUSATA, B CPaBHEHME
C TO31 MpW CTUMynaums centanHo ot nuHusTa [10]. MNpu
nocrneggallara pevHaykums crieq NpUnoXeHne Ha Xek-
conpeHanvH B obwa gosa ot 10 mekg ce nHayumpa apy-
ra NPOAbIDKMTENHA Taxukapams ¢ umkbn 225 ms n AV
npoeexaaHe 2:1. N3rpagm ce HoBa akTMBaUMOHHa KapTa,
KOSITO YCTaHOBW PUEHTPU KPbI TUM OCMOpPKA, aHraxunpary,
AecHnTte 6enogpobHM BEHN U AECHOMPEACHPAHOTO YXO C
06LL, ICTMYC B 30HaTa Ha MHTepaTpuanHarta bpasga (dwvr.
4B). TaxvikapgusiTa TEpMUHMPA NPU MaHUMynaumns Ha Ka-
TETPUTE, KaTo NPeaBua HaxoaKaTa OT enekTpoaHaToOMMY-
HaTa KapTa ce NpUCTbNU KbM Cb3AaBaHe Ha NHenHa ne-
3U4 Npes3 KpUTUYHUSA UCTMYC, CBbP3BaLla AsicHaTa AonHa

systems (EnSite Precision, Abbott Inc, Minnetonka,
MN, USA).

A multipolar catheter (Advisor HD Grid, Abbott
Inc, Minnetonka, MN, USA) was used to create a
high-density voltage map during sinus rhythm which
identified low voltage zones on the lateral wall of
the atrium at the interatrial groove adjacent to the
conduit and at the isthmus between the common AV
valve and the scar from the ligated IVC - the ca-
voannular isthmus (Fig. 4A). Burst and programmed
atrial pacing was carried out resulting in the induc-
tion of several atrial tachycardias with a different cy-
cle length, all of them possibly macroreentrant. One
of the tachycardias (cycle length 406 ms) was sus-
tained long enough to allow for limited mapping of
the lateral atrial wall before terminating with catheter
manipulation (Fig. 4B). The map showed the typical
for reentry juxtaposition of the earliest electrograms
in the cycle to the latest ones (the so called early-
meets-late phenomenon). Because of this finding we
considered that this was a macroreentrant tachycar-
dia dependent on the cavoannular isthmus. This was
further supported by the presence of a low voltage
zone in this area as shown by the voltage map. A lin-
ear lesion transecting the cavoannular isthmus was
performed using an irrigated 4 mm tip ablation cath-
eter (Flexability Abbott Inc, Minnetonka, MN, USA)
(Fig. 4D). Catheter contact during ablation was mon-
itored with intracardiac echocardiography. The pa-
rameters of the ablation were: power 35 W delivered
in power control mode, temperature cutoff 42°C, irri-
gation flow 17 ml/min. As there was only one catheter
in the atrium, cavoannular isthmus block was verified
by PR prolongation more than 80 msec with pacing
lateral to the line as compared to pacing septal to
the line [10]. The subsequent reinduction attempt
following administration of hexoprenaline (total dose
of 10 mcg i.v.) resulted in the induction of another
sustained tachycardia with a cycle length 225 msec
and 2:1 AV conduction. A new activation map was
created which demonstrated a figure-of-eight reentry
circuit involving the right pulmonary veins and the RA
appendage with a common isthmus at the interatrial
groove (Fig. 4C). This tachycardia terminated with
catheter manipulation and given the finding from the
map we decided to create a linear lesion connecting
the right inferior pulmonary vein to a zone of scar
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©enoagpobHa BeHa CbC 30Ha Ha LIMKaTPUKC B OCHOBATa Ha at the base of the RA appendage thus transecting

Al yxo (cour. 4D). Mpy nocneasaLLmns onuT 3a PeHAYK- the critical isthmus (Fig. 4D). With that the patient
Lna ¢ Bbpsa v nporpammpara npeackpAHa CTmMy”a””ﬂ was rendered noninducible at subsequent burst and
HE CO MRAyWVpaxa NPOABIDKATENHN apuTmian. e ce pe- programmed atrial pacing. The patient recovered un-

rMcTpurpaxa nepunpoLenypH/ YCroXHEHNS U NaUNeHTbT ) ]
Belue aexocnuTanuavpaH B [eHs cried npouenypara. eventfully and was discharged on the following day.

an npocneasieaHe ot 9 mMeceLa, BKO4YBALLO KIMHUYHA During a 9-month fO”OW-Up with clinical check-ups
nperneau n xontep-EKT, He ce obekTuBM3npaxa npoanbi- and Holter ECG the patient is free of sustained ar-
XUTENHU apUTMUK. rhythmias.

Right PVs RAA

Right PVe

Right Pvs

®ur. 4. MNMaHen A. BonTaxHa kapTa Ha npegcbpaneTo B CMHYCOB pUTbM, AEMOHCTPMpaLLa 30HM Ha HUCKOAMMUTyaHu curHanu nog 0,5 mV
(NpencTaBeHy B HIOAHCK Ha XBNTO U YepBEHO) U NITbTEH LMKaTPUKC (aMnuTyam Ha curHana nog 0,1 mV — npencTaseH B cvBo). CurHanute
C HOpMarnHa amnnuTyAa ca NpefAcTaBeHn BbB BMOMETOBO. [NaHen B. AkTuBaUMOHHA KapTa Ha natepanHarta cteHa Ha MoOpdOrorMyYHO ASICHOTO
npeacbpane 1 AecHoNpeacbpAHOTO YXO B YCrOBUSITA Ha NpeAcbpaHa Taxukapaus ¢ uukbn 406 ms. [lemMoHcTpupa ce T.Hap. early-meets-late
deHOMeH, HacoYBaLl, KbM MakpOpPUEHTPU MexaHn3bM. XXbnTata NHWUSA ovepTaBa BEPOSITHUA PUEHTPM KPbT, KaTo NyHKTUPaHaTa 1 vyacT noco4sa
yacTTa, 3a KOATO NMncBa MHpopMaumsa OT akTMBaLMOHHATa KapTa nopaan NpekbCBaHeTO Ha TaxukapausaTa. MNManen C. AKTMBaUMOHHa kapTa
Ha NpeacbpOMETO B YCMOBUATA HA Taxukapaus ¢ Umkbn 225 ms. [leMoHCTpUpa ce CroXeH PUEeHTPU Kpbr TUM OCMOpPKa, aHraxupally AecHuTe
6enoapobHN BEHN 1 AeCHONPEACHPAHOTO YXO C KPUTUYEH UCTMYC B 30HaTa Ha UHTepaTpuanHata 6pasga (kbntute nuHum). Manen D. AxaTto-
MWYHa KapTa Ha NpeacbpAMeTo ¢ 06o3HavyaBaHe Ha abnaunoHHUTE annuKaumu Ype3 MoAyna 3a aBTOMaTMYHO MapKuMpaHe Ha cuctemara 3a
TpuM3mepHa kapTtorpadus, hopMmmupalLm ABe NMUHenHU neauun. MNpoabmKMTENHOCTTa Ha BCsAKa annukaums e kogMpaHa B CbOTBETEH HI0aHC Ha
YepBeHOTO. XKbnTata cdepa Mapkupa MSACTOTO Ha TPaHCKOHAyMTHaTa nyHkums. AV annulus — atpnoBeHTpuKynapeH anynyc, Right PVs — gecHu
6enoapobHu BeHn. OcTaHanuTe CbKpaLLeHns ca KakTo Ha dur. 2

Fig. 4. Panel A. Atrial voltage map in sinus rhythm which demonstrates low voltage zones with amplitudes < 0.5 mV (presented in yellow and
red) and dense scar (amplitudes less than 0.1 mV — presented in grey). Normal voltage is colour coded in purple. Panel B. Activation map of
the lateral wall of the morphologically right atrium and the right atrial appendage during atrial tachycardia with a cycle length of 406 ms. The
map demonstrates the so called early-meets-late phenomenon signifying a macroreentrant mechanism of the tachycardia. The yellow line
denotes the possible reentry circuit, and the dotted part of the line shows the part for which information on the map is missing due to arrhythmia
termination. Panel C. Activation map of the atrium during tachycardia with a cycle length of 225 ms. The map demonstrates a complex reentry
circuit involving the right pulmonary veins and the right atrial appendage with a critical isthmus at the interatrial groove (yellow lines). Panel
D. Anatomical map of the atrium demonstrating the two linear lesions. Ablation lesions are marked with the automark module of the mapping
system. The duration of each lesion is colour-coded in the corresponding shades of red. The yellow sphere denotes the site of transconduit
puncture. AV — atrioventricular, PVs — pulmonary veins. The other abbreviations are as in Fig. 2
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OBCBXAOAHE

ToBa e NMbpBUAT 3a CTpaHaTa OnucaH criyvyam Ha
KaTteTbpHa abrnauusd Ha npeacbpgoHa MakpOpUEHTPU
Taxmkapausa npv nauneHT cneg TCPC ¢ ekcTtpakapau-
arneH koHgywT. 3a nbpBu MbT B bbnrapus ce onucea
ycrneweH JoCcTbN A0 06LWOTO npeacbpane vpes TpaH-
CKOHOYUTHA MYyHKUWS U Ce OEeMOHCTpupa ponsTta Ha
NPUNOXEHNETO Ha MynTMMOoZanHu obpasHu METOOMKM
(BKN. N TPUM3MEPHO MPUHTUPAHE Ha MOLEN Ha KOHAY-
nUTa U CbCELHUTE CTPYKTYPU) N MHTEPAUCUMMITMHAPEH
Noaxop 3a ycnexa Ha npoueaypara.

Bbnpekn nbpBOHaYanHUA ONTUMU3BbM MO OTHO-
LeHNe Ha pedykuMsaTa Ha YectoTaTa Ha NpeacbpaHu
TaxmaputMuMmM nNpu naumeHtu ¢ nopemyHa TCPC one-
pauus C ekcTpakapavarneH KOHAYWT B €4HO ronsiMo
npoyyYBaHe TUMbLT onepaunst He ce ABsiBa NPeauKTop
3a u3siBata Ha KbCHW TaxuapuTMuW, HE3aBUCMMO OT
Nno-HMCKaTa YecToTa Ha M3siBa Ha KbCHU TaxmapuTMum
B rpynarta c ekctpakapguwaneH koHayut [11]. Cnopen
ny6nvkyBaHMTe OaHHW NpU Te3W MaLMEeHTU Han-dyec-
TUAT MEXaHW3bM Ha MPEeacbpOHUTE TaxvaputMmm e
MaKpOPUEHTPU, KaTO HAM-YECTO KPbIbT Ha PUEHTPU
n3nonsea kaBoaHynapHusa uctmyc [3]. MNpn 8% ot na-
LMEHTUTE Ce OnuCBaT U ApYrv pUEeHTPU Kpbroee. Tesun
AaHHW ca BanugHW OCHOBHO 3a nonyrnauus nauneHTu
¢ nbpBuyHa TCPC onepauus, kaTo npu nauneHTuTe ¢
koHBepcus kbM TCPC yecToTata Ha aTunUYHUTE Kpb-
roBe ce yBenu4yaea, Han-Beye Nopaau Cb3gaBaHETo Ha
apuTtmoreHeH cybcTpart BCrneacTBME Ha MHOIOKpaTHU-
T€ XUPYPrU4HU MHTepBeHuun. [pn onmcaHusa cnyyan
HabnogaBaxme obuyaeH cueHapui ¢ u3siBa Ha eavH
Kpbl, BEPOATHO 3aBUCUM OT KaBOaHynapHWUsi UCTMYC,
W OPYT KpbIr HA MaKpOPUEHTPU TaxuKapausl, KOETO Ha-
MbITHO CbOTBETCTBA Ha NybrMKyBaHUTE JAHHW.

TexHuYecku acrnekmu Ha rpoyedypama

Mpun nauneHTtnte ¢ TCPC ¢ ekcTpakapgmaneH KoH-
OYVT Ce OCbLLEeCTBABa DEHECTPALMS MEXAY KOHAyuTa u
o6LoTo npeacbpame. LlenTa e ga ce otbpemeHn BEHO3-
HaTa cucTeMa M Ja ce CKbCW afjanTtauusita KbM HOBUTE
ycrnoBus, Kato heHecTpauusita Moxe aa obae 3aTBope-
Ha BMOCMEACTBUE, aKO XEMOAVMHaMUWYHUTE MapameTpu
Hanarat ToBa. B onucanus criydan T1asm deHecTpaums
€ 3aTBOPEHa MMEHHO Nopaan XeMOANHAMUYHW MPUYKHN,
KOETO OCTaBsi TPaHCKOHAYyUTHAaTa MyHKLMS KaTO OCHOBHa
Bb3MOXHOCT 3a 4OCTbIM 40 NPeacbpamneTo 3a U3BbpLUBa-
He Ha KaTeTbpHa abraums. YCneLwwHoTo 1 N3BbpLUBaHE U
Hy>xgata OT W3Mon3BaHe Ha OOMbIHWUTENHW METOAM 3a
cTabunuavpaHe Ha urmarta u Ha UHTpogtcepa 3aBUCAT
Han-Be4e OT bIbfla, KOUTO KOHOyWTa CKItoYBa C BEPTU-
KanHarta paBHuHa. Mpu by nog 35° HAKoM aBTOPM Npe-
nopbYBaT M3MNOMN3BaHETO Ha CbA0Ba NpUMKa 3a CTabunu-
3MpaHe Ha Bbpxa Ha WHTpoAwcepa U nogobpsiBaHe Ha
KOHTaKTa ¢ TbkaHTa [3]. lNpegnoyntaHa 3oHa ¢ orneg Ha
NocTUraHe Ha Hal-NITbTEH KOHTAKT U n3bareaHe Ha Kpa-

DiscussIiON

This is the first case report in the country of cath-
eter ablation of atrial macroreentrant tachycardia in a
patient after TCPC with an extracardiac conduit. We
describe a successful atrial access following transcon-
duit puncture for the first time in Bulgaria also demon-
strating the role of multimodality imaging (including
printing a three-dimensional model of the conduit with
adjacent structures) and the interdisciplinary approach
for accomplishing procedural success.

Despite initial optimism regarding reduced inci-
dence of atrial arrhythmias in patients with a pri-
mary TCPC a large study failed to demonstrate the
predictive value of the operation type on arrhyth-
mia occurrence regardless of the lower incidence of
late arrhythmias in the extracardiac conduit group
[11]. According to available data the most common
arrhythmia mechanism is macroreentry with the
cavoannular isthmus dependent circuits being the
most frequent type [3]. Other circuits have been de-
scribed in 8% of the patients. These results apply to
a patient population with a primary TCPC while in
patients with conversion to TCPC the rate of occur-
rence of atypical circuits is increasing, mainly be-
cause of the arrhythmogenic substrate created by
the multiple surgical interventions. In our case we
observed a typical scenario with the occurrence of
a macroreentrant circuit most likely dependent on
the cavoannular isthmus along with another com-
plex macroreentrant circuit which is in line with the
previously published data.

Technical aspects of the procedure

In the patients with TCPC with an extracardiac
conduit a fenestration between the conduit and the
atrium is created. The purpose of this fenestration is
to unload the venous system and shorten adaptation
to the new conditions. It could be closed subsequent-
ly if haemodynamic parameters necessitate that. In
this case the fenestration had been closed exact-
ly due to haemodynamical reasons which leaves
transconduit puncture as the only major option for
atrial access. Successful performance of the punc-
ture and the need for additional tools and methods
to stabilize the needle depend on the angle the con-
duit has with the vertical plane. Some authors rec-
ommend using an intravascular snare for needle tip
stabilisation and better tissue contact in cases this
angle is smaller than 35° [3]. The inferior part of the
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HVaNHO NPUABWXXBAHE Ha TPaHCCENTalHWSA UHTPOAOCED
W vrnarta ¢ NoTeHUMarneH p1cKk 3a gMcekaums ca JonHuTe
oTAenu Ha KoHaywTa. B onucanus cnyyai Han-ctabuneH
KOHTaKT Ha TpaHCCEeNTanHuUs WMHTPOAIOCEP MOMyyYnxMe
WMEHHO B Ta3u 30Ha, KaTo BEPOSTHO Mopagu Hanuuve-
TO Ha NOOXOAALL bMbM HE Ce HaroXu U3Mon3BaHeTo Ha
BbTPECHA0BA NPUMKa 3a OMbIHUTENHA CTabunusauus.

lMopagun 3aTpygHEeHOTO NMpeMuHaBaHe Ha aunarta-
TOpa npe3 NyHKUWOHHWS OTBOP CEe Harnpasu OMuT 3a
npeMrHaBaHe C gunartarop OT cucTema 3a MuTpanHa
BarByrnonnacTuka, koeto 6elle HeycnelwHo. Crieg npo-
BEXAAHETO Ha GanoHHa gmnaraums ¢ 3,5 mm pexely
0arnoH ce NOCTUrHa ycrnewHo npeMunHaBaHe Ha 8,5 F
ynpaensem TpaHccenTaneH uHtpogtcep. Manonaea-
HaTa B TO3U Crny4an NocrnegoBaTeNiHOCT € pasnuyHa oT
nybnvkyBaHaTa B nuTeparypara, KbAeTO Ce On1cBa us-
nons3BaHeTo Ha GanoHu 3a aHrnonnacTuka ¢ Nno-ronsm
pasmep 1 NpUnoxeHNeTo Ha Inoue gunatartop crneaga,
a He npeaxoxaa 6anoHHaTa gunaTtaunsd, Kakto e B on-
nucaHus cnydvam [12]. BCbLIHOCT TexHMKaTa C U3nons-
BaHe Ha 6GanoH ¢ No-Manbk AuameTbp UMa noTeHumarn
0a n3berHe cb3gaBaHETO Ha rofsiM OCTaTbYeH LUBHT
Mexay NpegcbpaveTo n KoHayuTa, koeto 6u mormno ga
€ C HebnaronpusTHN XeMOOUHAMUYHY NOCNEACTBUS.

[pyr BaxkeH TEXHMYECKM achekT Ha npouegypara
€ HeobOXoaMMOoCTTa 3a CTUMynaunsi Ha NPeacbPANETO
BbB Bpb3Ka C MHAYKUUS HA NPEACHbPOHU Taxuaput-
MUK, KaKTO N HyXaaTa oT cTabunHa enektpuyecka pe-
depeHuns 3a narpaxgaHe Ha enekTpoaHatoMuyHaTa
kapTta. B onucaHus cny4van 3a ToBa mM3non3saxme fe-
CETNOSOCEH yNpaBnsieM AMarHOCTUYEH KaTeTbp, Bb-
BeJEeH B NeBMS rMaBeH KINoH Ha BA, konTo ce Hamumpa
B HenocpeacTBeHa 6rnm3ocT 4O MoKpvBa Ha Npeacbp-
aveto. CTumynaumsTa ¢ BUCOKa EHeprus oT Tasun 30Ha
ycnsiBalle fa noctTurHe ctabuneH npeacbpaeH 3axear.
AnTepHaTuBa 3a CTMMyrnauus AaBa U KaTeTbpbT, BbBe-
OEeH B MPeacbpaueTo, HO ChLUUAT HE MOXE Aa CIyXU
3a enekTpuyecka pedepeHuns. 3a Ta3u uen morat ga
ObaaT M3non3BaHu 1 KaTeTpu, BbBEAEHW B CUCTEMHUTE
KyXvHU peTporpagHo npes aoptarta [12, 13].

N3soau

TpaHckoHOQyWTHaTa NyHKUMSA 3a SOCTbN A0 npea-
cbpaneto npu naumeHtn ¢ TCPC e ocbliecTBum un
BesonaceH meToq, NO3BONSABALL M3BbPLUBAHE Ha enek-
TpodhmanonormyHm npouenypu 3a neveHne Ha npeg-
CbPAHM TaxuapuTMuun nNpv Ta3u rpyna 6onHu. B Hakom
OT cnydauTe 3a 6e3npensiTCTBEHOTO BbBEXAaHe Ha
MHTpoZtoCcepa OT KOHAyUTa B NPeaCcbpAMETO Ce Hanara
npoBexaaHeTo Ha GanoHHa AvnaTtaums Ha NyHKLMOH-
HOTO oTBepcTMe. 3a ycnexa Ha npoueaypu OT To3un T1n
€ HeobXo4MM NHTEPAMCLMNIIMHAPEH NOAXOA, C y4acTune
Ha MHOXeCTBO pasfnuyHu cneumnanmcTu.

conduit is the preferred target which allows for the
best tissue contact and avoids cranial slippage of the
transseptal set with a potential risk of dissection. In
this case the best contact was achieved exactly in
this part of the conduit and probably due to the ap-
propriate angle of the conduit using an intravascular
snare was not necessary.

The difficulties encountered with crossing of the
transseptal sheath into the atrium necessitated the
use of a dilator from a mitral valvuloplasty set. This
approach did not result in successful sheath intro-
duction into the atrium either. Therefore, balloon di-
lation with a 3.5 mm cutting balloon was performed
resulting in successful introduction of an 8.5 F steer-
able sheath into the atrium. This sequence is differ-
ent from the one published in the literature which re-
ports using larger diameter balloons and the use of
an Inoue dilator follows rather than precedes balloon
dilation as shown in this case [12]. Actually, using a
smaller diameter balloon might potentially avoid cre-
ation of a large residual shunt between the atrium
and the conduit with the possible deleterious impact
on haemodynamics.

Another important technical procedural aspect is
the need for atrial pacing and for stable electrical ref-
erence for the electroanatomical map. In our case we
used a decapolar steerable diagnostic catheter which
was introduced into the left main PA located immedi-
ately adjacent to the atrial roof. High-energy pacing
from this area was able to achieve stable atrial cap-
ture. Another alternative for pacing is the catheter in the
atrium but this cannot serve as an electrical reference
during mapping. Other authors report using catheters
introduced in the systemic chambers retrogradely via
the aorta [12, 13].

CONCLUSION

Transconduit puncture for atrial access in TCPC
patients is a safe and feasible method which allows
catheter ablation to treat atrial tachyarrhythmias in
this patient population. Some cases might necessitate
balloon dilation of the puncture site to allow for an un-
impeded introduction of the transseptal sheath from
the conduit into the atrium. Successful completion of
such type of procedures requires an interdisciplinary
approach involving various specialists.
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