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KEY TEACHING POINTS

� Vascular tears can occur during transvenous lead
extraction and can be life threatening, so you must
be prepared.

� The Bridge Occlusion Balloon (Phillips, Amsterdam,
Netherlands) can control bleeding and allow time
for definitive treatment.

� The Bridge Occlusion Balloon can be used from a
superior approach to treat a left subclavian tear.
Introduction
Medical practice has often seen the use of medications and
technology in ways not initially intended. This has been
particularly true for transvenous lead extraction (TLE).While
new tools have improved the efficacy and safety of TLE, life-
threatening complications can still occur. Superior vena cava
(SVC) tear is the most lethal of these complications.1 The
Bridge Occlusion Balloon� (Bridge) (Phillips, Amsterdam,
Netherlands) was approved by the US Food and Drug
Administration in 2016. It is a compliant 80 mm endovascu-
lar balloon designed to temporarily occlude the site of injury
in the event of an SVC tear, providing time and stability to
initiate a definitive repair.2 We report the use of the Bridge
from a superior approach to treat a left subclavian vein tear
to allow for definitive treatment.
Case report
The patient is a 79-year-old woman with a past medical his-
tory of coronary artery disease, hypertension, and atrial
fibrillation. Owing to tachy-brady syndrome the patient un-
derwent initial VVI pacemaker (PCM) placement approxi-
mately 30 years prior. She underwent upgrade to a
dual-chamber device and ultimately an AVJ ablation for re-
fractory atrioventricular junction. Thirteen years ago, the
patient underwent TLE and reimplantation owing to lead
fracture (atrial and ventricular Medtronic 5076). Owing to
worsening left ventricular (LV) function and the develop-
ment of heart failure, the patient was again upgraded to a bi-
ventricular PCM 11 months prior. Implantation of the LV
lead (Boston Scientific 4674) required venoplasty owing
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to significant stenosis in the distal left subclavian at the
junction with the brachiocephalic vein. During follow-up,
noise was found on both the atrial and right ventricular
leads. After discussion of options, the patient opted for
extraction and reimplantation. The plan was to extract and
replace the 13-year-old atrial and ventricular leads and pre-
serve the 11-month-old LV lead.

The procedure was performed in a hybrid operating
room, under general anesthesia, with invasive blood pres-
sure monitoring and a transesophageal echo probe in place.
Sheaths (6F) were placed in both femoral veins (FV). A
super-stiff guidewire was advanced to the right internal ju-
gular vein through the right FV to serve as a guide should
the Bridge be required. A 5F quadripolar catheter was
advanced through the left FV to provide temporary pacing.
The leads were freed, anchors removed, and active fixation
retracted. The leads were cut and locking stylets (LLD EZ;
Phillips, Amsterdam, Netherlands) placed distally. Initially
a 14F laser sheath (GlideLight; Phillips, Amsterdam,
Netherlands) was utilized to free the leads from encapsu-
lating scar tissue. The atrial lead was approached first.
There were dense adhesions at the venous entry site and sig-
nificant lead-to-lead adhesions along the course of the left
subclavian vein. The sheath could not be advanced beyond
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Figure 1 A: Contrast (C) extravasation into extravascular space at the site of the tear in the left subclavian vein. B: The Bridge (Phillips, Amsterdam,
Netherlands) balloon (B) positioned across the site of the tear in the left subclavian vein and inflated with 20 cc of contrast/saline mixture. C: Covered stent
(S) deployed across the site of the tear in the left subclavian vein. D: Repeat venogram showing no extravasation of contrast (C) after covered stent deployment.
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the distal portion of the left subclavian, just prior to the bra-
chiocephalic vein at the site of the prior venoplasty. The
sheath was upsized to a 16F, which was then advanced to
the proximal SVC, at which point the atrial lead became
free and was removed. An attempt to place a guidewire
through the laser sheath to maintain access was unsuccess-
ful owing to SVC stenosis at this site.

The right ventricular lead was approached next. The
sheath could not be advanced beyond the point of the
SVC stenosis. The laser sheath was exchanged for a 13F
mechanical sheath (TightRail; Phillips, Amsterdam,
Netherlands), which was advanced beyond the point of
SVC stenosis into the right atrium. The right ventricular
lead was removed with countertraction and 2 guidewires
were advanced through the sheath to maintain access. There
was a transient drop in blood pressure. No pericardial effu-
sion was seen on transesophageal echocardiogram and the
lung fields were clear. Since the transient drop in blood
pressure may have been due to loss of AV and V-V syn-
chrony, a new atrial lead was implanted to achieve atrioven-
tricular pacing with the preserved LV lead. The patient
developed recurrent hypotension and haziness was now
seen over the left lung field, and the transesophageal echo-
cardiogram demonstrated a left-sided pleural effusion,
without pericardial effusion. Cardiac and vascular surgery
were called. Using a previously placed guidewire, a 5F
dilator was placed and a left subclavian venogram was per-
formed. This demonstrated extravasation of contrast into
the extravascular pleural space (Figure 1A, Supplemental
Video 1). An Amplatz Super Stiff 0.35/145 cm guidewire
(Boston Scientific, Natick, MA) was placed via the dilator
into the inferior vena cava. As the patient was becoming
more hemodynamically unstable, the Bridge balloon was
advanced over the guidewire in the left subclavian vein
with the proximal and distal markers spanning the site of
the tear. It was inflated with 20 cc of a contrast/saline
mixture (Figure 1B). This resulted in rapid stabilization of
the patient. The cardiac surgeon felt this would be a very
difficult location to perform an open repair, and vascular
surgery felt it was amenable to stenting. The newly placed
atrial and previously placed LV leads were removed to
avoid jailing of the leads with a covered stent. The Balloon
was deflated and removed, and vascular surgery placed an 8
! 39 mm VBX covered stent (WL Gore, Newark, DE)
across the site of subclavian vein tear (Figure 1C). A repeat
venogram demonstrated no further extravasation
(Figure 1D). A left chest tube was placed by cardiac surgery
to drain the hemothorax. New atrial, right ventricular, and
LV leads were placed through the stent and a biventricular
PCM was reimplanted. The patient made a good recovery
and was ultimately discharged.
Discussion
We describe the first reported use of the Bridge Occlusion
Balloon from a superior approach to treat a left subclavian
vein tear. Vascular injuries during TLE are medical emergen-
cies, and delay in treatment increases morbidity and mortal-
ity. The Bridge Occlusion Balloon has been demonstrated
to be lifesaving in cases of SVC tear.3 A tear in the left sub-
clavian vein resulting in hemothorax is an unusual complica-
tion of TLE. This patient may have been at higher risk of
subclavian injury owing to the multiple prior interventions,
including TLE and venoplasty of left subclavian vein.4 In
the setting of a rapid developing hemothorax resulting in he-
modynamic collapse, the use of the Bridge from the superior
approach allowed for stabilization and definitive treatment.
This case report demonstrates that the Bridge rescue balloon
can be used, “off label,” outside of the SVC, and via access
other than the femoral vein.
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Conclusion
Vascular tears are a rare but life-threatening complication of
TLE. The Bridge Occlusion Balloon has been shown to be
lifesaving. This case report demonstrates that the Bridge
rescue balloon can be used outside of the SVC and via access
other than the femoral vein.
Appendix
Supplementary data
Supplementary data associated with this article can be found
in the online version at https://doi.org/10.1016/j.hrcr.2021.
03.012.
References
1. Hauser RG, Katsiyiannis WT, Gornick CC, Almquist AK, Kallinen LM.

Deaths and cardiovascular injuries due to device-assisted implantable
cardioverter–defibrillator and pacemaker lead extraction. Europace 2010;
12:395–401.

2. Azarrafiy R, Tsang DC, Wilkoff BL, Carrilo R. Endovascular Occlusion Balloon
for treatment of superior vena cava tears during transvenous lead extraction. A
multiyear analysis and an update to best practice protocol. Circ Arrhythm Electro-
physiol 2019;12:e007266.

3. Wilkoff BL, Kennergren C, Love CJ, Kutalek SP, Epstein LM, Carrillo R. Bridge
to surgery: Best practice protocol derived from early clinical experience with the
Bridge Occlusion Balloon. Federated Agreement from the Eleventh Annual Lead
Management Symposium. Heart Rhythm 2017;14:1574–1578.

4. Jachec W, Polewczyk A, Polewczyk M, Tomasik A, Janion M, Kutarski A. Risk
factors predicting complications of transvenous lead extraction. Biomed Res Int
2018;8796704. https://doi.org/10.1155/2018/9796704.

https://doi.org/10.1016/j.hrcr.2021.03.012
https://doi.org/10.1016/j.hrcr.2021.03.012
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref1
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref1
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref1
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref1
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref2
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref2
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref2
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref2
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref3
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref3
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref3
http://refhub.elsevier.com/S2214-0271(21)00057-9/sref3
https://doi.org/10.1155/2018/9796704

	It works there too! Use of the endovascular occlusion balloon to rescue left subclavian vein injury during lead extraction
	Introduction
	Case report
	Discussion
	Conclusion
	Appendix. Supplementary data
	References


