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KEY TEACHING POINTS

� The use of a steerable sheath with a long
transseptal needle is a safe and effective alternative
for transseptal puncture once superior access has
been determined.

� The cryoballoon technique can be considered as an
alternative to pulmonary vein isolation due to the
right jugular vein approach.

� Because of the high amount of fluoroscopy time,
special attention should be paid to proper radiation
protection.
Introduction
Pulmonary vein isolation (PVI) is the cornerstone of inter-
ventional treatment for atrial fibrillation. Radiofrequency
(RF) ablation using 3-dimensional navigation systems, as
well as cryoballoon ablation, are the recommended ablation
techniques under the current guidelines.1 Cryoballoon abla-
tion has become the preferred technique in many institutions
as the first-line ablation approach because it leads to signifi-
cantly fewer repeat ablations, direct-current cardioversions,
all-cause rehospitalizations, and cardiovascular rehospitali-
zations during follow-up.2 PVI is usually performed via com-
mon femoral vein access. However, there are a few situations
where the inferior approach is not feasible—for example, the
interruption of the inferior vena cava (IVC) with continuation
of the azygos vein draining the blood from the IVC to the up-
per part of the right atrium via the superior vena cava.3

Transseptal puncture (TP) and the isolation of pulmonary
veins (PV) via the internal jugular vein has been described as
feasible but challenging, requiring several modifications of
standard equipment.4–7 Here we report cryoballoon ablation
of the PV via the superior approach using a steerable sheath
and standard equipment in a patient with symptomatic
paroxysmal atrial fibrillation and bilateral thrombotic
occlusion of the common femoral veins after intravenous
drug abuse.
Case report
A 35-year-old male patient was referred to our institution
with symptomatic (EHRA IV) atrial fibrillation. The patient,
whose antiarrhythmic therapy with beta-blockers failed, was
also flecainide intolerant. The patient also presented with
bilateral occlusion of the common femoral vein after bilateral
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deep vein thrombosis owing to intravenous drug abuse. This
was documented by means of duplex ultrasound and
computed tomography angiography. The patient signed the
written informed consent for this special case. For the assess-
ment of the anatomy of the PV, magnetic resonance imaging
was performed before the procedure. Four PV separately
draining to the left atrium (LA) were presented. The PV anat-
omy was considered optimal for cryoballoon ablation. The
procedure was performed under general anesthesia using pro-
pofol and midazolam. A steerable decapolar diagnostic cath-
eter (Inquiry, 5F, Abbott, Chicago, IL) was inserted into the
coronary sinus via cannulation using right internal jugular
vein access with a short 6F sheath.

Transseptal puncture from the jugular vein
Additional access to the right internal jugular vein was
obtained using a second short 6F sheath, which was replaced
by an 8.5F steerable sheath (Agilis NXT Steerable Indroducer,
71 cm, large curve, Abbott) with a long transseptal needle
(BRK1-XS, 98 cm, Abbott). The TP was successfully per-
formed under fluoroscopy, transesophageal echocardiographic
guidance, and continuous pressure monitoring, without any
difficulty. The sheath was then inserted into the IVC position.
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Figure 1 A:The decapolar diagnostic catheter placed in the coronary sinus, and the deflectable (Agilis-L,Abbott, Chicago, IL) sheath placed in the inferior vena cava
over thewire (the shadow below the coronary sinus catheter is the tissue on the surface).B:Under transesophageal echocardiography the sheathwas deflected and pulled
backuntil the tentingof the interatrial septumoccurred.C:Transseptal punctionwith the longXSBRK1needle (Abbott).D,E:Positioningof the sheath in the left inferior
pulmonary vein for the angiography (shown in Figure 2) and for the cryo-sheath exchange. F: The cryo-sheath placed in the left superior pulmonary vein.
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After curving and pulling of the sheath, the tip of the sheath
reached the desired segment of the atrial septum. Tenting of
the intraatrial septum was verified via transesophageal echo-
cardiography (Video 1). The sheath was then pushed forward
slightly so the curve of the sheath lay down toward the tricuspid
valve annulus and allowed better support and high puncture.
Once the proper positionwas reached, the long transseptal nee-
dle was inserted carefully into the introducer. After the punc-
ture was done, the needle was removed and a 0.32-inch,
260-cmwirewas inserted and positioned in the left inferior pul-
monary vein (LIPV), followed by placement of the tip of the
Agilis sheath into the LIPV ostium. The steerable decapolar
catheter was then moved from the coronary sinus into the right
ventricular apex. Angiography of the LA was performed
Figure 2 A: The diagnostic catheter placed in the right ventricle for the rapid pac
syringewith the pure contrast medium.B: Schematic illustration of the left atrium an
vein; LSPV 5 left superior pulmonary vein; RIPV 5 right inferior pulmonary vei
during rapid right ventricular apex pacing (300 ms), using a
50mL syringe for themanual contrast injection. The technique
was modified from the angiography method published previ-
ously.8 The 8.5F steerable sheath was exchanged for the 12F
steerable cryoballoon sheath (FlexCath, Medtronic, Quebec,
Canada) (Figures 1 and 2).
Cryoablation
A 28-mm Arctic Front Advance cryoballoon was inserted.
The FlexCath enabled cannulation of all PV. For the “real-
time”monitoring of PV potentials, the Achieve circular map-
ping catheter (Medtronic) was inserted via the inner lumen of
the cryoballoon catheter. The angiographic and schematic
ing (S1 300 ms). The angiography was performed manually using the 50 mL
d the ostia of the pulmonary veins in this case. LIPV5 left inferior pulmonary
n; RSPV 5 right superior pulmonary vein.



Figure 3 The angiographic and schematic illustration of the cryoballoon position during the application in all pulmonary veins (PV). A: The cryoballoon is
placed in the right superior PV using the loop technique. B: The cryoballoon placed in the left superior PV. C: The cryoballoon is placed in the right inferior PV
using the loop technique. D: The cryoballoon is placed into the left inferior PV (the “pull up” maneuver was used during this application).
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illustration of the cryoballoon position during the application
in all pulmonary veins is presented in Figure 3. The charac-
teristics of the cryo applications are presented in Table 1.

After 30 minutes of waiting time, an exit and entry block
of all PV was presented. Total ablation time came to 180 mi-
nutes. Total fluoroscopy time was 72.5 minutes and the air
kerma dose was 713 mGy. The sheaths were removed after
the procedure without reversing the heparin with protamine.
After hemostasis was obtained (a Z-suture was used), the pa-
tient was transferred to the intensive cardiac unit. The patient
was discharged from the hospital on day 4. During the 12-
month follow-up, the patient did not experience any episodes
of palpitation. Repeated 12-lead electrocardiograms and Hol-
ter electrocardiograms did not register any episodes of atrial
fibrillation.
Discussion
The bilateral occlusion of the common femoral vein after
bilateral deep vein thrombosis in the present case was pre-
sumably due to the patient’s drug abuse. Administering drugs
into a deep vein—usually in the groin—results in such
Table 1 Characteristics of cryo applications

PV Degree of occlusion
Minimal
temperature (�C)

Total
time

LIPV 3 241 240
LSPV 3/4/4 244/248/248 300/
RSPV 4 248 240
RIPV 3 244 300

LIPV5 left inferior pulmonary vein; LSPV5 left superior pulmonary vein; PV5
pulmonary vein.

Degrees of occlusion were defined as follows: 4 5 full occlusion; 3 5 with the
*Because of the deep position of the Achieve catheter, the time to isolation was n
vascular complications as thrombophlebitis and thrombosis
with further occlusion.9 There is a 13.9% prevalence of
previous deep vein thrombosis in users of opioids, with an
annual incidence rate of 3.2% reported recently.10

In previously published cases using the RF ablation tech-
nique for atrial fibrillation ablation via superior access,
together with jugular vein, the subclavian vein was cannu-
lated. The TP was done using an SL3 sheath in these cases.
However, in the first case using cryoballoon, TP was pro-
duced with an SL0 sheath.4–7 It should be mentioned that
systems specifically designed for superior TP for left
ventricular pacing are currently available.11

In our case, we used a double puncture of the right jugular
vein without any complications at the access site. The Z-suture
was successfully used for hemostasis. The TP was performed
under fluoroscopy, transesophageal echocardiographic guid-
ance, and continuous pressuremonitoring using the 8.5F steer-
able sheath and a long transseptal needle. Using this technique,
we were able to deflect the sheath to the desirable place and
insert the intraatrial septum at a maximally higher level.

Another important aspect of the success in this case was
the position of the operator. As described in the first case
freezing
(seconds)

Time to
isolation (seconds)*

Number of aborted
applications

70 3
180/180 - 1

110 2
- 1

pulmonary vein; RIPV5 right inferior pulmonary vein; RSPV5 right superior

small lack of contrast.
ot registered in LSPV and RIPV.
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series, compared with the femoral venous approach, catheter
manipulation (clockwise and counterclockwise rotations) via
the superior approach is reversed.4 Moreover, in our case we
have also identified the importance of the proper position for
the operator. After the operator moved to the head side of the
patient, the maneuvering of the balloon catheter became
similar to a femoral approach. However, the operator should
keep in mind that the head-side position is associated with the
highest exposure during the intervention, and maximal atten-
tion should be paid to radiation protection.

Although a contact leak below the balloon exists during
femoral access, the “pulling down” technique is recommen-
ded.12 In the present case, as in the first report using the cry-
oballoon, the reverse “pulling up” technique was required to
achieve LIPV isolation (Video 2).

Baszko and colleagues7 reported a total procedural time
and fluoroscopy time using the cryoballoon of 210 minutes
and 78 minutes, respectively. In our case, the procedure
time was 180 minutes with a fluoroscopy time of 72.5 mi-
nutes. In our opinion, this was owing to a lack of experience
and the limited number of case reports. The RF ablation and
3-dimensional navigation systems are used in most cases (5
cases described in the literature), but the duration of the pro-
cedure and radiation levels were not stated in those re-
ports.4–6 This was one of the reasons why we leaned
toward the cryoballon technique. Moreover, in recent years,
experience with PVI using the cryoballoon has grown
extensively in our institution. The fluoroscopy time in our
case was a bit shorter than reported previously but is still
high, and we hope it can be decreased gradually through
increased experience and detailed reports of such cases.

It should be noted that retrograde access of the left atrium
for PVI using a magnetic navigation system (if available at
the clinic) is a feasible and safe alternative in patients for
whom the classic transseptal approach is impossible.13 Fortu-
nately we did not face any complications in our case, but with
regard to this kind of intervention, the operator should keep in
mind that in patients who have undergone cryoballoon abla-
tion, the incidence of iatrogenic atrial septal defect is frequent
in comparison to the RF ablation technique14 and potentially
could be even more so because of superior access.

Conclusion
This is the second successful case of PVI using the cryobal-
loon owing to the right jugular vein approach. The steerable
sheath with the use of a long transseptal needle is a safe and
effective alternative to TP using superior access.
Appendix
Supplementary data
Supplementary data associated with this article can be found
in the online version at https://doi.org/10.1016/j.hrcr.2019.
02.008.
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