Case Report

JSHD

Journal of Structural Heart Disease

Journal of Structural Heart Disease, April 2019,
Volume 5, Issue 2:43-47
DOI: https://doi.org/10.12945/j.jshd.2019.019.18

Received: June 05,2018
Accepted: July 03,2018
Published online: April 2019

Patent Foramen Ovale Closure using Cardioform
Occluder Device Through the Right Internal
Jugular Vein for Primary Prevention (First in Man):
Importance of a Multidisciplinary Team

Jad Al Danaf, MD, MPH’, Abdulfattah Saidi, MD, Brigham Smith, MD, Anwar Tandar, MD

Division of Cardiovascular Medicine, Department of Internal Medicine, University of Utah, Salt Lake City, Utah, USA

Abstract

Percutaneous transcatheter closure of Patent Fora-
men Ovale (PFO) is usually performed via the femoral
vein but in certain circumstances this approach may
not be possible necessitating the need for an alterna-
tive access. The right internal jugular vein has been
successfully utilized in these cases. We are presenting
the first successful PFO closure using a Cardioform Oc-
cluder Device to close a PFO as a primary prevention
approach in a patient with a large inferior vena cava
thrombus from renal cell carcinoma.
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Introduction

Transcatheter closure of patent foramen ovale
(PFO) is a standard and growing procedure at many
health care centers. Recently, three promising ran-
domized clinical trials: CLOSE [1], Gore REDUCE [2]
and RESPECT [3]; and an updated meta-analysis [4]
support PFO closure in patients with cryptogenic

stroke compared to medical therapy advocating for
an update to the current guidelines. In addition, there
are still no primary prevention recommendations
for PFO closure. The procedure is usually easily per-
formed with a trans-femoral venous approach given
the anatomy of the inferior vena cava (IVC) and the
interatrial septum (IAS). However, certain conditions
such as an IVC thrombus as in our case may preclude
using this access, hence the need for alternative ap-
proach such as via therightinternal jugular vein (R-1J).

PFO closure using the R-1J vein has been success-
fully reported in several case reports using different
occluder devices such as a 25-mm Multi-fenestrated
ASD occluder [5] and a Figula Flex Il PFO 23/25 mm
occluder device [6].

We present the first case to the best of our knowl-
edge of closing a PFO using a 30mm Cardioform Oc-
cluder Device (COD) from the R-lJ vein in a patient
without a history of stroke with an IVC thrombus from
renal cell carcinoma (RCC).

Patients with RCC and IVC tumor related thrombus
have poor prognosis and radical nephrectomy with
thrombectomy is considered to be potentially curative
[6]. In our case, the patient had a PFO (Figure 1) and
symptomatic severe AS that increased her surgical risk
of major adverse cardiovascular events and death.
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Figure 1. Transesophageal Echocardiogram of the patent fora-
men ovale with color doppler.

Case presentation

A 65-year-old woman with stage T3bNTMO0 RCC
was seen in the structural cardiology clinic as a con-

sultation regarding the management of her PFO and
severe AS before the surgical resection of the recently
discovered left RCC with an extensive IVC tumor-re-
lated thrombus (Figure 2). Due to the high intraop-
erative risk of clot embolization causing a stroke via
the PFO and the high surgical risk given her severe
AS, it was decided to proceed with PFO closure and
aortic valve replacement (AVR) before her radical ne-
phrectomy. She was evaluated by our heart team and
deemed high risk for surgical AVR, hence Transcath-
eter Aortic Valve Replacement (TAVR) was recom-
mended for the treatment of her aortic stenosis.

The procedure

R-1J vein approach PFO Closure using 30 mm Cardio-
form Occluder Device

General anesthesia was utilized in this procedure
due to the need for transesophageal echocardiogra-
phy (TEE). A 6Fr sheath was inserted into the RIJ and
hemodynamic measurement was obtained show-
ing the following hemodynamics: Right atrial (RA)
pressure=12mmHg, systolic pulmonary artery pres-
sure=33mmHg with a mean of 24mmHg, post-cap-
illary wedge pressure=17mmHg, estimated cardiac

Figure 2. Computerized tomography images of the left renal mass (Panel A) and thrombus (Panel B) extending through the left renal
vein into the inferior vena cava (IVC). *: Indicates the renal mass and thrombus extending into the IVC.
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Figure 3. Transesophageal echocardiogram of Cardioform Deployment via right internal jugular vein (Panel A). Transesophageal

echocardiogram of full Cardioform Deployment (Panel B).

output by Fick of 6.87 L/min and a left atrial pressure
of 8mmHg.

An IMA catheter was advanced over a J-wire into
the right atrium and the J-wire was then exchanged
to an angle glidewire (Terumo® Somerset, NJ). Un-
der fluoroscopic and TEE guidance, the PFO was
crossed with some difficulty using the glidewire into
the left pulmonary vein. The IMA catheter was then
exchanged to a 4Fr glide catheter (Terumo®) across
the PFO tunnel into the pulmonary vein. The glide-
wire was then exchanged to a 300 cm 0.014 mailman
guide wire (Boston Scientific, Marlborough, MA) and
using the manipulation of the glide catheter, the wire
was directed into the LV for better support and favor-
able angulation. The mailman wire was exchanged to
Extrastiff 260 cm 0.038 Amplatzer wire (Cook Medical,
Bloomington, IN). The glide catheter was removed
carefully under fluoroscopic guidance. The Cardio-
form occluder was chosen because it is felt to have
less risk of erosion and less rigidity to accommodate
the anatomy as well as the delivery of the occluder.
Due to the angulation, it was decided to use the 9Fr

AGA Amplatzer Occluder deliver system (St. Jude
Medical-St. Paul, MN) with modification to accommo-
date the Cardioform optimum delivery. The 30 mm
Cardioform (WL. Gore Medical) was prepped in the
usual manner and after carefully removing it from the
delivery system; it was carefully advanced over into
the LV via customized Amplatzer delivery system. Un-
der fluoroscopic and TEE guidance, the cardioform
was advanced and deployed across the PFO with ex-
cellent results (Figure 3a and Figure 3b). TEE showed
successful closure of the PFO without shunt by color
doppler (Figure 4). The cardioform was released and
locking mechanism was confirmed (Figure 5). Sever-
al bubble saline injections were completed without
signs of a residual shunt.

Three days later, she successfully underwent a mini-
mal approach trans-femoral transcatheter aortic valve
replacement (TF-TAVR) using a 23mm Sapien S3 valve
(Edwards LifeScience) that was followed by her radical
nephrectomy 5 days later with excellent result. During
the 3 months follow up, she continues to do well.
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Figure 4. Transesophageal echocardiogram of the Cardioform
device with color Doppler..

| By 2 )
Figure 5. Radiographic image of Cardioform with transesopha-
geal probe.

Discussion

Given the poor prognosis of patients with extend-
ed tumor thrombus from a renal cell carcinoma into
the IVC, with rare yet potentially fatal risks of distal
embolism particularly intraoperative, the diagnosis
of RCC with IVC thrombus necessitates prompt eval-

uation and preoperative optimization [7]. Patients in
that category with a PFO further warrant rapid coor-
dination of a multidisciplinary team including struc-
tural interventional cardiologists to prepare appropri-
ately selected patients for PFO closure before surgical
resection of the RCC. Radical nephrectomy with IVC
thrombectomy is considered to be the most effective
therapeutic option in these patients [7].

The presence of severe AS in patients undergoing
non-cardiac surgery (NCS) is often under-recognized
and most available preoperative risk calculators do
not account for it. The current American [6] and Eu-
ropean [10] guidelines recommend AVR for patients
with symptomatic severe AS; hence such patients’
NCS should ideally be delayed. In our patient, given
the time sensitivity of her RCC with an IVC throm-
bus, along with a very high risk of distal emboliza-
tion with surgery, we decided to proceed with TAVR
to better optimize her cardiovascular risk profile for
higher chances of a cardiovascular event free radical
nephrectomy.

In our case, decision had to be made with regards
to her PFO and severe symptomatic AS in a patient
with RCC and an extensive IVC thrombus as a means
of optimization for her potentially curative radical
nephrectomy. Due to thrombosis of the IVC, and
successful case reports of using the R-lJ as the ap-
proach for PFO closure, we committed to using that
approach. We chose the COD due to a lower erosion
risk and ease of its delivery system manipulation giv-
en the curved anatomy through the internal jugular
vein.

Furthermore, the use of multidisciplinary in-hospi-
tal teams has been shown to improve outcomes and
improve patient satisfaction [11]. Our extensive dis-
cussions and detailed planning with the patient and
her family, the team of oncologists, urologists, ne-
phrologists, general surgeons, intensivists and nurses
led to successful PFO closure and TAVR that optimized
our patient for her curative radical nephrectomy and
IVC thrombectomy.

Conclusion
To the best of our knowledge, this is the first case

report of a successful transcatheter PFO closure with
a COD through the R-lJ vein. It was also performed
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as a primary prevention of embolic stroke in the set-
ting of a known IVC thrombus in a patient with RCC
before radical nephrectomy. This case illustrates the
complexity and the significance of proper planning
and multidisciplinary discussion to provide the best
treatment and care plan particularly in patients with
a PFO and symptomatic severe AS.

This is an important viable approach particularly in
tertiary and quaternary referral centers that take care
of similar cases for optimizing patients with malig-
nancy for major potentially curative surgeries given
that about 25% of the US population has a PFO [12].
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