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The VIZIGO sheath (Biosense Webster, Irvine, CA, USA) is used for catheter ablation (CA) of atrial arrhythmia. In
this case report, we describe a complication associated with the VIZIGO sheath and present a successful bailout
method. An 82-year-old womanwith paroxysmal atrial fibrillation (AF) and atrial tachycardia (AT) was referred
to our hospital after experiencing palpitations for 6 months. She underwent CA using the VIZIGO sheath and a
fixed Swartz sheath (St. Jude Inc., St. Paul, MN, USA). Pulmonary vein isolation and left atrial posterior wall
isolation were performed to address AF and AT. Following ablation, the Swartz sheath was removed; however,
the VIZIGO sheath showed resistance to removal. A wire was inserted into the VIZIGO sheath for removal, but
the distal electrode ring detached in the vessel. To retrieve the electrode ring, a Mustang over-the-wire angio-
plasty balloon was dilated inside the ring and withdrawn with the ring. After venography and confirmation of
a hemostatic seal, the ablation procedure was completed. The patient experienced postoperative anemia,
which was resolved by erythrocyte transfusion. No further paroxysmal AF or AT occurred during the 1-year
follow-up. In conclusion, the VIZIGO sheath's distal electrode ring may become detached during CA, and the
detached ring can be successfully retrieved using our original bailout technique.
Learning objective: This case report highlights the unique complication of electrode ring detachment associated
with the novel visualized steerable sheath (VIZIGO; BiosenseWebster, Irvine, CA, USA) during catheter ablation
procedures and presents the successful technique as a bailoutmethod for retrieving the dislodged ring. The tech-
nique involves dilating a non-compliant over-the-wire angioplasty balloon inside the ring and withdrawing it
along with the detached ring.
© 2023 Japanese College of Cardiology. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Catheter ablation has become widely accepted as a standard treat-
ment for atrial arrhythmia [1]. Studies have demonstrated that use of
steerable sheaths during ablation procedures can enhance the safety
and efficacy outcomes compared with use of conventional non-
steerable sheaths [2]. Moreover, use of a novel bidirectional steerable
sheath (VIZIGO; Biosense Webster, Irvine, CA, USA) that allows real-
time visualization within a 3D electroanatomical mapping system has
made it possible to reduce the fluoroscopic time required during the
procedures [3]. Therefore, the use of this visualized steerable sheath in
catheter ablation procedures has been increasing.
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The present case report describes a complication unique to the
visualized steerable sheath, namely retention of an electrode ring
within the right common femoral vein (CFV), and our bailout method
for this complication.

Case report

All procedures were performed in accordance with the ethical stan-
dards of the institutional and/or national research committees and the
1964 Declaration of Helsinki and its later amendments or comparable
ethical standards.

An 82-year-old womanwas referred to our hospital for treatment of
paroxysmal atrial fibrillation (AF) and atrial tachycardia (AT). She had a
history of mitral valve plasty for mitral regurgitation following a mitral
valve prolapse 18 years previously. The frequency of palpitations due to
paroxysmal AF and AT had increased from 6months before the referral.
After providing informed consent, she underwent catheter ablation for
paroxysmal AF and AT.
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At the beginning of the procedure, an 8.5-Fr visualized steerable
sheath (VIZIGO) and an 8.5-Fr fixed sheath (Swartz; St. Jude Inc.,
St. Paul,MN, USA)were inserted from the right CFV (Fig. 1a). Pulmonary
vein isolation and left atrium (LA) posterior wall isolation were
performed for the AF and LA roof-dependent AT. After completion of
the catheter ablation, the Swartz sheath was successfully removed
without any issues. However, during the attempted removal of the
VIZIGO sheath, resistance was encountered when the distal electrode
ring was at the right external iliac vein (EIV) and subsequently CFV.
The sheath could not be extracted further when the ringwas at the CFV.

Venography performed using the VIZIGO sheath revealed bleeding
from the right EIV (Fig. 1b). Therefore, the left CFV was punctured
and a 6-Fr guiding sheath (CROSSROADS 45 cm; Nipro, Osaka, Japan)
was inserted. A Jupiter FC™ 0.014-inch guidewire (Boston Scientific,
Marlborough, MA, USA) was crossed to the right superficial femoral
vein, and the EIV was dilated with a 6.0 × 40-mm balloon (SHIDEN
HP®; Kaneka, Tokyo, Japan) for 10 min for hemostasis. Subsequently,
the guiding sheath was advanced just proximal to the visualized steer-
able sheath. A 0.035-inch wire was advanced into the visualized steer-
able sheath, and re-extraction with different angles was attempted
with no success. We then attempted to remove the visualized steerable
sheath while inflating a 6.0 × 40-mmballoon (SHIDEN HP®) in the CFV
(Fig. 1c). However, the distal electrode ring of the sheath became
dislodged and remained inside the vessel (Fig. 1d, Fig. 2a, Video 1).
Therefore, we dilated a 4.0 × 40-mm Mustang® over-the-wire angio-
plasty balloon (Boston Scientific) compatible with the 0.035-inch
guidewire inside the electrode ring and were able to successfully
remove the electrode ring (Fig. 1e, Video 2). Subsequent venography
revealed that the right EIV had not been hemostatically sealed (Fig. 1f).

After appropriate vessel size evaluation by observation with an
intravascular ultrasound system (Visions PV®; Termo, Tokyo, Japan)
Fig. 1.

(a) A VIZIGO sheath and a Swartz sheath were inserted from the right common femora
VIZIGO sheathwas caught at theCFV. Venographywas performed from theVIZIGO sheat
CFV, an attempt was made to remove the VIZIGO sheath. This avoids the risk of the dist
pre-dilatation. Pre-dilatation could have strengthened the attachment of the ring or d
remained inside the vessel. Ring dislodgement happened after pulling the VIZIGO she
was moved into the external iliac vein and expanded for hemostasis. A 4.0 × 40-mmM
trated in the image in the bottom right corner. (f) Venography image from the 6-Fr gui
closer to the bleeding point. (g) After evaluation by intravascular ultrasound, a 7.0 × 60
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(Fig. 1g), hemostasis was performed by inflating a 7.0 × 60-mmballoon
(Sterling®; Boston Scientific) in the right EIV for 30 min (Fig. 1g).
Hemostasis of the EIV was confirmed on the final angiography
(Fig. 1h) and the procedure was concluded. Following the procedure,
blood laboratory tests revealed progressive anemia with a decrease in
the hemoglobin concentration from 11.4 to 8.7 g/dL. Consequently,
the patient received a transfusion of 4 units of red blood cells. No further
progression of anemia was observed, and the patient was discharged
after 1 week. During follow-up for 1 year, the patient remained free of
AT and AF and had no related vascular complications.

Discussion

Previous reports have indicated that percutaneous endovascular
retrieval of fractured sheaths or catheters is an important procedure
that can prevent serious complications such as embolization, infection,
and vessel perforation [4]. Various techniques for percutaneous removal
of intravascular foreign bodies have been reported, including the use of
snares and balloons [5,6]. In the present report, we have described the
first case with retrieval of a dislodged electrode ring from a VIZIGO
visualized steerable sheath, a specialized type of sheath used in catheter
ablation procedures.

Our bailout method was based on the balloon-assisted strategy for
percutaneous retrieval of fractured sheaths or catheters [7,8]. The tech-
nique relies on thewire passing through the ring (done before Fig. 1c). If
resistance is encountered during sheath removal, it is recommended to
withdraw the sheath with the wire inside to confirm that the wire has
passed through the sheath.

Hereafter,we discuss the balloon utilized in our bailout technique. As
the outer diameter of the VIZIGO sheath is 11.5 Fr, a 4-mm balloon was
utilized.We thus believe that vascular damage is not particularly severe.
l vein (CFV). (b) Venography image from the VIZIGO sheath. The distal electrode ring of the
h. (c)During inflation of a 6.0×40-mmSHIDENHPballoon outside theVIZIGO sheath in the
al electrode ringmigrating into the right atrium, right ventricle, or pulmonary artery by the
amaged the ring instead. (d) The distal electrode ring of the sheath became dislodged and
ath with pre-dilatation outside the VIZIGO sheath. (e) A 6.0 × 40-mm SHIDEN HP balloon
ustang balloon was dilated inside the dislodged electrode ring. This bailout method is illus-
ding sheath. Bleeding looks more severe than panel b, probably because the image is taken
-mm Sterling balloon was expanded for hemostasis. (h) Final angiography image.



Fig. 2.
(a) The removed VIZIGO sheath after the distal electrode ring had been dislodged. (b)Magnified image of the distal shaft of the VIZIGO sheath. (c)Magnified image of the outer
layer of the shaft showing the attachment site of the dislodged electrode (red double-headed arrow). (d) Image of the dislodged electrode ring from the front. (e) Image of the
dislodged electrode ring from the side.
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We would have performed surgical removal if this technique had
not worked. When performing the technique, use of non-compliant
balloons (NCBs) is recommended overuse of semi-compliant balloons
(SCBs). The compliance of a balloon device is defined as the increase
in diameter that occurs with an increase in the designated inflation
pressure [9]. SCBs initially increase in diameter at or near the more
resistant portions in response to an increase in inflation pressure, and
gradually assume a characteristic dumbbell shapewith increasing pres-
sure. In contrast, NCBs expand uniformly in the longitudinal direction
and generally cannot exceed a certain maximum diameter. Therefore,
NCBs are more suitable for our bailout technique because they can pro-
vide more predictable and stable deformation during inflation compared
with SCBs [10].

We confirmed the presence of abrasions on the distal shaft of the
VIZIGO sheath (black component on the left side in Fig. 2b) that were
caused by the dislodged electrode ring. It is possible that the shaft
became damaged when the dislodged electrode ring slid distally
and applied stress to the shaft. As the damage occurred on the distal
shaft of the electrode ring, rather than the proximal shaft, the abra-
sions probably arose during removal rather than during insertion.
When the outer layer of the shaft was observed at the attachment
site of the dislodged electrode ring (Fig. 2c), traces of appropriate
adhesive processing during electrode ring and shaft bonding were
confirmed.

We suspect there are two causes of the difficulty in removal of the
sheath. First, the diameter of the EIV was narrow (as can be seen in
Fig. 1b). Moreover, considering the resistance when pulling the sheath
at the EIV, we suspect that the ring was a little loose (caused by, for
example, the wall of the blood vessel or the venous valve) and became
further loose at that time. Forcefully removing the sheath in this situa-
tion led to the bleeding from the EIV.

Note that we did not find any difficulty in puncture and thus did not
perform ultrasound-guided femoral vein puncture. We also note that
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the SL-0 sheath was successfully removed before the VIZIGO sheath
removal, making it difficult for us to predict the complications before
insertion. Nonetheless, based on our case, we recommend that clini-
cians make use of a contrast agent and ultrasound to measure the
diameters of the EIV and CFV, respectively.

Regarding the dislodged electrode ring, we observed deformities
and damage such as indentations and bends (Fig. 2d, e), which may
have arisen during the dilatation of the balloon within the ring.

It is possible that the electrode ring became dislodged from the
VIZIGO sheath in response to slight elongation of the outer layer of the
shaft at the attachment site for the electrode ring, which may have
occurred during pulling of the ring toward the proximal end while
being caught on the patient's vascular wall or other structures. This
could have led to continuous application of stress to the electrode ring,
causing it to move along the shaft and eventually become detached.
While dislodgement of an electrode ring is a specific complication for
this type of visualized steerable sheath, it should be recognized as a pos-
sible complication, and operators should use the sheath with caution.

Conclusions

We have demonstrated that our bailout technique is an effective
method for percutaneous retrieval of a dislodged electrode ring from a
visualized steerable sheath during catheter ablation procedures.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jccase.2023.10.007.
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