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Biventricularis ICD-implantacié perzisztalo
bal oldali vena cava superior mellett”

A bal oldali vena cava superior a mellkasi véndk leggyakoribb fejlddési rendelle-
nessége. Jelentdsége az intervenciondlis elektrofizioldgusok szdmdra, hogy pace-
maker és implantdlhaté cardioverter defibrilldtor (ICD) beiiltetés sordn techni-
kai nehézséget okozhat. Bemutatott esetiink az elsé hazai kozlés biventricularis
eszkoz implantdciordl ilyen anatomiai konstelldcié mellett.
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cardioverter defibrilldtor

perzisztilo bal oldali vena cava superior (Persistent

Left Superior Vena Cava: PLSVC) a leggyakoribb
mellkasi vénds fejlédési rendellenesség, ami az dtlagpo-
puliciéban 0,5%-2%-ban fordul els, kongenitilis sziv-
fejlédési rendellenességekben a gyakorisig 10% kortili.
Klinikai jelentSsége altaliban nincs, gyakran véletleniil
kertil felismerésre pacemaker vagy ICD-implanticié
sordn, amikor az intracardialis elektrédak elhelyezését
megnehezitheti. Kiilonbozs elektrédarendszerek sike-
res betiltetésérdl szimos kozlés jelent meg az elmult év-
tizedek sordn (1-5), beleértve — az utébbi néhany évben
— a biventricularis implanticiét is. Hasonl6 hazai koz-
1ést nem taldltunk.

Esetismertetés

Fiatal, 22 éves nébetegiink tartds, jobb Tawara-szdr-blokk
morfoldgidjii kamrai tachycardia miatt keriilt felvételre a
helyi kérhdzba, ahol elektromos cardioversiét kivetéen si-
nusritmusa visszadllt. Ezt koveten deriilt fény a silyos fo-
kit cardiomyopathidra (bal kamra EF: 30%, NYHA III
funkciondlis status, bal Tawara-szdr-blokk), ami miatt
reszinkronizdciés ICD implantdciéra vettiik dt. A klini-
kdnkon elvégzett echokardiogrdfia megerdsitette a csokkent
bal kamra _funkciot, mellékleletként jelentsen tagult sinus
coronariust irt le, valészindisitve a bal oldali perzisztdlo
vena cava superior jelenlétét.

A beavatkozds sordn a perzisztdlé bal oldali vena cava
superioron keresztiil konnyen sikeriilt aktiv fixdciés elekt-
réddt (TENDRIL SDX 1688T 52 cm, ST JUDE) rig-
ziteni a magas jobb pitvarba. A szintén aktiv fixdcids jobb
kamrai elektréda (KENTROX RI-S 65, BBOTRONIK)
elhelyezése lényegesen nehezebb volt, végiil a septumon si-
keriilt rogziteni, stabilnak tiing helyzetben. Mindkét elekt-
roddn jo elektromos paramétereket mértiink. A bal kamrai
elektréddt (ATTAIN OTW, Medtronic INC) hosszii hii-
velyen (Attain) keresztiil nehézség nélkiil sikeriilt elhelyez-
ni a sinus coronarius laterdlis dgdban, rekeszrdngds nélkiil
2V alatti ingerlési kiiszob mellett (1. dbra). A 3. posztope-
rativ napon a jobb pitvari elektréda kimozduldsa miatt

1. abra. Elektroda
rendszer az elsé
implanticié utan
(LAO). JP=jobb
pitvari, JK=jobb
kamrai, BK=bal
kamrai elektréda

*2008. évi Aritmia és Pacemaker Napok eléadisai kozott dijat nyert.
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2. abra. Végleges
elektrédapoziciok
kétszeri reoperacio
utan. A jobb pitva-
ri elektrédat az al-
s6 pitvarban, a de-
fibrillaciés kamrai
elektr6dat loop-pal
a kifolyé traktus-
ban sikeriilt rogzi-
teni

reoperdcidt végeztiink, az elektréddt eziittal a pitvar alsé ré-
szében helyeztiik el (2. dbra).

A beteg 3 héttel tdvozdsa utdn otthondban hdromszori sokk
leaddst tapasztalt. Lekérdezve az ICD-t a terdpidk hdtte-
rében mindhdrom alkalommal hibds érzékelés dllt, amit a
jobb kamrai elektréda kimozduldsa okozott. Az ismételt
reoperdcié sordn a jobb v. femoralis fel6l a vena cava
superiorban angiogrdfidt végeztiink annak reményében,
hogy a jobb és a bal oldali vénds rendszer kozott elektréda
befogaddsdra alkalmas osszekdottetést taldlunk (3. dbra).
Megfelelg  kollaterdlisok hidnydban tovdbbra is a
PLSV C-n keresztiili implantdciéra kényszeriiltiink. Stabil
pozicidt, j6 elektromos paraméterekkel végiil a jobb kamra
kifolyé traktusban tudtunk elérni, vigy, hogy az elektréda
egy nagy loop-pal a jobb pitvar alsé részén tamaszkodott.
Négy hénappal az implantdcié utdn a beteg panaszmentes,
tovdbbi elektréda funkcids zavar, egyéb szovédmény nem
jelentkezett.

Megbeszélés

Az 1950-ben Edwards és Dushane altal leirt PLSVC-nek
tobb anatémiai varidnsa ismert. Az esetek 90%-iban
jobb oldali vena cava superiorral egyiitt van jelen, és
ezen esetek 30-60%-dban Osszekotd kollaterdlis dgak
hdzédnak a két véna kozott. Ritkdbban, a jobb oldali
véna hidnyzik és csak a bal oldali véna perzisztens supe-
rior biztositja mindkét felsG végtag és a fej-nyak régio-

Irodalom

3. abra. Jobb oldali
véna cava superior
angiogram a bal ol-
dali vénas rend-
szerrel kommuni-
kalo agak feltoltésé-
re. Elektréda befo-
gadasira alkalmas
ag nem abrazols-
dott

nak a vénis elfolyisit. Maga a PLSVC 80-90%-ban a
jobb pitvarba 6mlik, a maradék néhiny szdzalékban a
bal pitvarba, a vena cava inferiorba, vagy a hepatikus
vénikba. Az egyébként klinikailag ,néma” fejlédési
rendellenesség tobbnyire az implanticié kapesin deriilt
ki a vezetd drot szokatlan lefutisibol, ami kevéssé ta-
pasztalt operatSrben artérids kaniilicid, esetleg extra-
vazilisan vezetett eszkdz gyandjit keltheti. Technikai
kihivist elsGsorban a jobb kamrai elektréda poziciona-
ldsa jelent, mivel a sinus coronariusbdl éles szogben kell
az elektr6dit a kamra felé forditani. Fontos az anat6-
miai helyzethez leginkibb igazodé elektrédik megvi-
lasztisa. Mindenképpen elényben részesitendd ilyenkor
az aktiv fix4ciés mechanizmus, bir esetiinkben az
elektrodak kimozdulisit még igy sem tudtuk elkeriil-
ni, ami szokatlanul késén, 3 nap, illetve 3 hét elteltével
jelentkezett. Az elektrdda elhelyezéséhez a megszokot-
tdl eltér technikdra lehet szitkség, mint esetiinkben a
kifoly6 traktusba csavart, loop-pal a jobb pitvar aljin
timaszkod6 defibrilliciés elektréda, de széba johet
hosszu (hajlithat6) hiively hasznilata is a PLSVC-n ke-
resztiil. Amennyiben stabil elektréda mikodést a
PLSVC-n keresztiil nem sikertil biztositani, a jobb olda-
li vénis rendszer feloli megkozelités jelenthet alternati-
vit megfelel6 kommunikil6 dg esetén bal mellkasfél,
ennek hidnyiban jobb mellkasfél implanticié mellett.
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ersistent left superior vena cava (PLSVC) is the

most common variation of the thoracic venous
system, prevalent in 0.5-2% of the overall population
and in 10% of persons with congenital heart defects.
PLSVC usually has no clinical importance and is of ten
detected accidentally during pacemaker or implantable
cardioverter-defibrillator (ICD) implantation because it
hinders positioning of the intracardiac electrodes.
Several reports concerning the successful implantation
of various electrode systems in patients with PLSVC
have been published in the medical literature (1-5),
including one report of biventricular implantation
published recently. However, similar Hungarian
publications could not be found.

Case Report

A 22-year-old female patient was admitted to the local
hospital with ventricular tachycardia with right bundle
branch block morphology. Electrical cardioversion restored
sinus rhythm. Severe cardiomyopathy was diagnosed (left
ventricular ejection fraction, 30%; NYHA functional sta-
tus 1II; left bundle branch block), and resynchronization
ICD implantation was indicated. Impaired left ventricular
Sfunction was confirmed by echocardiography. Echocar-
diogram also revealed a significantly dilated coronary sinus,
which is considered a possible sign of PLSVC.

Persistent left superior vena cava (PLSVC) is the most common thoracic venous
anomaly. It is important that interventional electrophysiologists are aware of this
anomaly because PLSVC can cause technical difficulties during the implan-
tation of pacemakers and implantable cardioverter-defibrillators. The case
described herein is the first Hungarian report of biventricular device
implantation in a patient with PLSVC.

During the implantation procedure, an active fixation
electrode (Tendril SDX 1688T 52 cm; St. Jude Medical)
was secured easily in the high right atrium via the persistent
left vena subclavia. It was much more difficult to ensure an
active fixation electrode (Kentrox RV-S 65; Biotronik) in
the right ventricle; ultimately, the active fixation electrode
was anchored on the septum in a secure position. Good
electrical parameters were measured on both leads. The left
ventricular lead (Attain OTW; Medtronic, Inc.) was
inserted easily through a long sheath (Attain) in the lateral
branch of the coronary sinus without phrenic nerve stimu-
lation at a pacing threshold of less than 2V (Figure 1). On
postoperative day 3, reoperation was performed due to dis-
lodgement of the right atrial lead, which was then seated in
the lower part of the atrium (Figure 2).

Figure 1. Lead
system after the
first implan-
tation

JP, right atrial
lead; JK, right
ventricular lead;
BK, left
ventricular lead
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Figure 2. Final lead
positions after the
second reoperation.
The right atrial le-
ad was fixed in the
lower atrium, while
the defibrillation
ventricular elec-
trode was ensured
with a loop in the
outflow tract

Three weeks after discharge, the patient experienced shock
delivery three times at home. ICD interrogation showed
that therapy was delivered incorrectly on all three occasions
due to malsensing caused by dislodgement of the right ven-
tricular lead. Repeated reoperation included angiography of
the superior vena cava using the right femoral vein
approach to identify a channel between the left and right
venous system appropriate for electrode fixation (Figure 3).
Finally, implantation was performed via PLSVC due to
the lack of appropriate collaterals. Stable positioning was
achieved, allowing the lead to lean against the lower part of
the right atrium with a large loop, and good electrical
parameters were recorded in the right ventricular outflow
tract. Four months after implantation, the patient is free of
symptoms and no further malfunction or adverse events
have occurred.

Discussion

Several variations of PLSVC were described by Edwards
and Dushane in 1950. In 90% of cases, the right superior
vena cava is also present and the development of
collaterals between the veins is seen in 30-60%. In rare
cases, the right vein is missing and only the left
persistent vein ensures venous circulation of the upper
limbs and the head-neck region. The PLSVC itself
drains into the right atrium in 80-90% of cases and into

References

Figure 3. Angio-
gram of the right
superior vena cava
performed to de-
tect branches com-
municating with
the left venous
system. No branch
suitable for elec-
trode positioning
was visualized

the left atrium, the inferior vena cava, or the hepatic
veins in the remainder. The clinically silent congenital
defect is usually recognized during implantation
procedures, indicated by unusual advancement of the
guidewire. Operators with little experience may inter-
pret this as a sign of arterial cannulation or extravasal
insertion. Positioning the right ventricular lead is
considered the greatest technical challenge, because the
lead must be directed steeply toward the ventricle from
the coronary sinus. It is important to select a lead that
is most suitable for the patient’s anatomy. Active
fixation is preferred in all cases, although this did not
prevent lead dislodgement in the present case and
dislodgement was detected remarkably late, at 3 days
and 3 wecks after the operation. Thus, lead positioning
may require an alternative technique different. In the
present case, the defibrillation electrode was rotated in
the outflow tract and leaned against the lower part of
the right atrium with a loop; however, a long
(deflectable) sheath could have been used via the
PLSVC as well. If no stable lead function can be
ensured via the PLSVC, approaching from the right
venous system is an alternative, with right thoracic
implantation if there is a properly communicating
branch or left thoracic implantation in cases where
there is no communicating branch.
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