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Abstract

Case Report

IntroductIon

On	the	basis	of	modern	knowledge,	pulmonary	vein	(PV)	and	
non‑PV	triggers	consist	of	main	target	in	atrial	fibrillation	(AF)	
ablation.	The	role	of	persistent	left	superior	vena	cava	(PLSVC)	
in	etiopathogenesis	of	AF	is	still	sparse.	This	report	presents	the	
reasonable	approach	to	ablation	of	persistent	AF	in	a	case	of	
PLSVC	with	the	absence	of	right	superior	vena	cava	(RSVC).

case report

A	 58‑year‑old	 female	with	 a	 history	 of	 drug	 refractory	
symptomatic	AF	for	6	months	was	referred	to	our	institution	for	
ablation.	Transthoracic	echocardiography	demonstrated	normal	
cardiac	structure,	and	physical	examination	was	unremarkable.	
Preablation	 transesophageal	 echocardiography	 (TEE)	was	
deferred	because	of	otherwise	relatively	low‑risk	features	at	
the	time	of	ablation	(paroxysmal	AF	substrate,	presentation	

in	 sinus	 rhythm,	 and	 the	 patient	 being	 on	 uninterrupted	
rivaroxaban).

After	placement	of	a	duodecapolar	coronary	sinus	catheter,	a	
J‑tipped	guidewire	could	not	be	advanced	to	the	RSVC	during	
fluoroscopically	guided	transseptal	puncture	attempt.	To	allow	
direct	visualization	of	the	transseptal	needle	tip	within	the	fossa	
ovalis,	we	decided	to	use	TEE	guidance	which	demonstrated	
the	absence	of	RSVC	and	dilated	coronary	sinus.	To	reveal	
cardiac	venous	anatomy,	an	angiogram	of	the	right	atrium	was	
performed	and	confirmed	the	existence	of	PLSVC	with	absent	
of	RSVC	[Figure	1a	and	b].

The	great	majority	of	atrial	fibrillation	cases	originate	from	pulmonary	vein	(PV)	triggers;	however,	non‑PV	triggers	may	be	the	drivers	of	
the	arrhythmia,	especially	in	the	patients	with	a	persistent	left	superior	vena	cava	(PLSVC).	The	presence	of	a	PLSVC	may	be	suggested	with	
a	dilated	coronary	sinus	on	transesophageal	echocardiography	during	the	procedure	and	may	be	confirmed	with	an	atrial	angiogram,	if	not	
known	beforehand.	Detection	and	elimination	of	true	trigger	site	are	the	most	important	step	for	clinical	success	in	such	cases.
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Transseptal	puncture	was	performed	under	 the	guidance	of	
TEE,	and	a	cryoablation	(CA)	catheter	was	inserted	into	the	
left	superior	PV.	Before	starting	CA	in	the	PVs,	a	duodecapolar	
catheter	was	inserted	retrograde	through	the	coronary	sinus	
into	 the	PLSVC.	Entrance	 block	was	 observed	 in	PLSVC	
which	confirmed	AF	was	not	triggered	by	PLSVC	[Figure	2].	
During	CA	of	the	left	superior	PV,	AF	was	first	organized	and	

then	terminated	to	sinus	rhythm	[Figure	3a‑c].	Other	PVs	were	
isolated	using	a	double‑freeze	method	with	each	application	
lasting	for	180	s.	After	completion	of	PV	isolation,	the	pacing	
was	 performed	 through	 PLSVC	with	maximal	 energy.	 It	
verified	the	existence	of	exit	block.	Dormant	conduction	was	
not	observed	and	burst	pacing	attempts	did	not	induce	AF	with	
isoproterenol	infusion	(3.3	μg/min).	Postprocedural	computed	
tomography	angiography	confirmed	the	existence	of	PLSVC	
with	the	absence	of	RSVC	[Figure	4a	and	b].

dIscussIon

The	dominant	trigger	for	AF	is	usually	PVs	although	non‑PV	
foci	may	explain	arrhythmia	recurrence	in	some	patients	after	
PV	isolation.[1,2]	In	the	presence	of	PLSVC	which	may	contain	
remnant	muscular	 and	pacemaker	 tissue	 carried	 over	 from	
embryonic	 life,	 it	may	contain	 trigger	sites	 for	 initiation	of	
AF.[3]	Possible	electrical	connections	between	PLSVC	to	the	
coronary	sinus	and	to	the	left	atrium	are	considered	the	main	
cause	of	arrhythmogenic	properties	of	PLSVC.	Despite	these	
anatomical	considerations,	we	detected	an	entrance	block	in	
PLSVC	during	AF	which	confirmed	that	AF	was	not	triggered	
by	PLSVC	in	our	case.	Therefore,	we	did	not	perform	ablation	
in	PLSVC.	 If	PLSVC	was	detected	 the	 trigger	 site	 for	AF,	
focal	ablation	in	trigger	site	or	electrical	isolation	of	PLSVC	
should	be	attempted.[3,4]

Although	transseptal	puncture	under	fluoroscopic	guidance	may	
have	a	reasonable	safety	profile	in	experienced	hands,	serious	

Figure 2: Intracardiac recordings of the PLSVC. There is no atrial 
electrogram in the left superior vena cava which suggests entrance block. 
PLSVC: Persistent left superior vena cava

ba

Figure 1: A left anterior oblique fluoroscopic view of the spine. (a) The 
angiogram of the RA demonstrates absence of a right‑sided superior vena 
cava. (b) A coronary sinus catheter is placed in the PLSVC. The border 
of CS os and PLSVC was indicated with white lines. CS os: Coronary 
sinus ostium, PLSVC: Persistent left superior vena cava, RA: Right atrium

ba

Figure 4: Contrast‑enhanced coronal chest computed tomography 
images. (a and b) The images demonstrate the presence of persistent 
left superior vena cava and absence of a right‑sided superior vena cava. 
CS: Coronary sinus, IV: Innominate vein, LIJV: Left internal jugular vein, 
LSCV: Left subclavian vein, PLSVC: Persistent left superior vena cava
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Figure 3: Intracardiac recordings of the left superior pulmonary vein. 
(a) Atrial fibrillation is seen at the beginning of cryoablation in the left 
superior pulmonary vein. (b) Atrial fibrillation is organized and terminated 
while ablation is in progress. Please take care that pulmonary vein potential 
is still seen in the last beat. (c) Isolation of pulmonary vein is achieved 
in the second beat
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complications	 such	 as	 cardiac	 tamponade	 (1.31%)	or	 aortic	
perforation	can	still	occur	and	can	lead	to	death	(0.15%).[5,6]	To	deal	
with	these	possible	complications,	transseptal	puncture	should	
be	done	under	TEE	or	intracardiac	echocardiography	guidance.	
The	use	of	echocardiographic	guidance	for	transseptal	puncture	
does	not	only	enable	a	safe	procedure	but	also	enables	puncture	
site	selection	within	the	fossa	ovalis	according	to	the	expected	
procedure	type	(e.g.,	a	more	anterior	puncture	for	ablation	of	
an	accessory	pathway	at	the	mitral	annulus	or	more	posterior	
puncture	 for	ablation	of	AF).	Furthermore,	 the	possibility	of	
safely	initiation	of	anticoagulation	before	transseptal	puncture	
may	be	 another	 important	 advantage	 of	 echocardiographic 
guidance.[7]

As	a	conclusion,	PLSVC	is	an	anomalous	structure	may	cause	
procedural	challenge	and	additionally	may	serve	as	a	substrate	
for	AF.	Despite,	the	dominant	trigger	for	AF	is	usually	non‑PVs	
in 	PLSVC	cases;	it	should	be	kept	in	mind	to	check	electrical	
activity	 of	 anomalous	PLSVC	before	 attempting	 empirical	
ablation.
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