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Combined Retrograde/
Antegrade Approach to
Transcatheter Closure of
an Aortic Paravalvular Leak

New interventional techniques have made transcatheter closure of aortic paravalvular
leaks a viable therapeutic option to treat the sequelae of these defects, including conges-
tive heart failure and hemolysis. We report the transcatheter closure of an aortic paraval-
vular leak via a combined retrograde/antegrade approach. This was necessary because
of difficulty in crossing the defect with a sheath from the retrograde approach. This tech-
nique might be useful in application to other difficult structural heart interventions. To our
knowledge, this is the first report of a treated paravalvular leak around a Mitroflow® Aortic
Pericardial Heart Valve. (Tex Heart Inst J 2015;42(5):443-7)

aravalvular leaks (PVLs) are well-recognized sequelae of surgically implanted

prosthetic aortic valves. The reasons for PVL include tissue friability, annular

calcification, and infection.' Although some PVL patients remain asymptom-
atic for many years, others develop congestive heart failure or hemolysis and need
reoperation. Transcatheter closure by implanting an occluder device has become an
alternative to surgery for leak closure; treatment of an aortic PVL can often, in fact, be
performed via a femoral artery retrograde approach, with the aid of echocardiographic
and fluoroscopic guidance.! An antegrade approach can be substituted if retrograde
treatment cannot be performed; access for antegrade treatment can be via the femoral
vein and transseptal puncture, or via a left ventricular (LV) transapical approach.' We
report the closure of an aortic PVL via a combined retrograde/antegrade approach,
which became necessary because neither the simple retrograde nor the antegrade ap-
proach could be completed.

Case Report

In September 2012, an 85-year-old woman presented with New York Heart Associa-
tion functional class III/TV heart failure, persistent atrial fibrillation, and severe aortic
stenosis. She underwent aortic valve replacement (AVR) with a 21-mm bovine Mitro-
flow® Aortic Pericardial Heart Valve (Sorin Group Canada Inc., Mitroflow Division;
Burnaby, Canada). Over the next year, she developed severe paravalvular regurgitation
and heart failure. The risk of reoperation was high (the Society of Thoracic Surgeons
risk calculator estimated the risk of operative death at 9.6%). Transcatheter closure of
the aortic PVL was advised. Transesophageal echocardiography (TEE) revealed severe
aortic regurgitation from a crescentshaped PVL, 5 to 6 mm in its largest dimension,
located below and posterior to the ostium of the right coronary artery, and surrounded
by mild aortic root calcification (Figs. 1 and 2).

Implantation of a closure device into the paravalvular defect was performed with
the patient under general anesthesia. Imaging guidance was with real-time TEE and
with the use of a 3-dimensional computed tomographic reconstruction of the patient’s
aortic root generated from a rotational root aortogram created with use of syngo® Dy-
naCT 360 software (Siemens Healthcare GmbH; Erlangen, Germany). Briefly, we
paced the right ventricle at a rate of 180 beats/min to achieve hypotension, whereupon
we performed rotational aortography by injecting, at a rate of 15 cc/s, a total of 70 cc
of contrast medium diluted to 40%. This approach enabled us to identify the loca-
tion of the large leak, which corresponded to the TEE findings. We annotated the
site of interest with use of syngo® iGuide Toolbox software (Siemens Healthcare) and
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Fig. 1 Two-dimensional transesophageal echocardiogram
shows severe aortic regurgitation caused by a crescent-shaped
paravalvular leak.

Supplemental motion image is available for Figure 1.
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Fig. 2 Three-dimensional transesophageal echocardiogram
shows severe aortic regurgitation caused by a crescent-shaped
paravalvular leak (PVL).

Fig. 3 Three-dimensional computed tomogram is projected in
real-time integration with a biplane imaging system and over-
lay on the A-plane, which enabled the passage of a guidewire
across the paravalvular leak (PVL).

projected that annotation as real-time integration with
a biplane imaging system and overlay on the A-plane;
this enabled us to pass a guidewire across the defect (Fig,
3).2

From the femoral artery, with use of a 6F multipur-
pose angiographic catheter (Boston Scientific Corpora-
tion; Natick, Mass), we easily passed a straight-tipped,
hydrophilic Radifocus® Glidewire® Advantage™ Periph-
eral Guidewire (Terumo Interventional Systems; Tokyo,
Japan) retrograde from the aorta to the LV, through the
PVL; however, the catheter would not cross the defect. A
4F GLIDECATH® hydrophilic Coated Catheter (Terumo)
was able to cross over this wire, and through that cath-
eter we shuttled an Amplatz Super Stiff ™ Guidewire
(Boston Scientific) across the defect into the LV. De-
spite this support, a 7F DESTINATION® guiding sheath
with tapered dilator (Terumo) could not cross the defect
either, so retrograde delivery of the planned occluder de-
vice by this means was not possible. While maintaining
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in place a retrograde Rosen® guidewire (Cook Medical,
Inc.; Bloomington, Ind), we attempted conversion to
a transseptal antegrade approach by advancing an 8F
Mullins sheath across the interatrial septum and left
atrium to the LV. Despite our maneuvers with a range
of catheter shapes, we could not cross the PVL with a
guidewire from the antegrade approach.

Next we tried a combined retrograde/antegrade ap-
proach (Fig. 4). We delivered, transseptally into the
LV, an 18- to 30-mm snare (EN Snare® Endovascular
Snare System, Merit Medical Systems, Inc.; S. Jordan,
Utah) and thereby captured the tip of the retrograde
guidewire, which we retracted into the snare’s sheath.
By means of antegrade traction on the retrograde
femoral artery wire, we advanced the snare system
antegrade across the paravalvular defect. Then we re-
leased the snare and withdrew it. Through the snare’s
sheath, a 400-cm-long Nitrex® nitinol guidewire (ev3
Endovascular, Inc., part of Covidien; Plymouth, Minn)
was advanced antegrade and snared in the lower aorta;
complete exteriorization of this kink-resistant wire was
achieved. Care was taken to maintain a large loop in the
left heart.’ A 7F, 90-cm, coil-reinforced DESTINATION
sheath crossed easily: femoral vein to right atrium to left
atrium to LV, across the paravalvular defect and into the
ascending aorta. A 13-mm AMPLATZER® septal occluder
(St. Jude Medical, Inc.; St. Paul, Minn) was delivered
through this system. Closure of the PVL was confirmed
by means of TEE; however, this device impinged upon
the orifice of the right coronary artery, so it was not de-
ployed. The occluder was instead withdrawn; with this,
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Vascular occluder device
----- Fig. 4 Schematic diagram shows steps performed to achieve aortic paravalvular leak
closure via a combined retrograde/antegrade approach. A) Hydrophilic guidewire is ad-
vanced retrograde through leak; 6F angiographic catheter would not cross the defect.
B) A 4F hydrophilic catheter is crossed over the wire. C) AMPLATZ Superstiff guidewire
is advanced through hydrophilic catheter; still, a 7F coil-reinforced sheath could not
cross the defect. D) Via transseptal catheterization, an 8F Mullins sheath is advanced
into the left ventricle. E) Snare captures tip of retrograde wire. F) Snare system crosses
antegrade through leak. G) Long nitinol guidewire is advanced antegrade through the
snare’s sheath. H) Antegrade wire is snared in the lower aorta to complete the arterio-
venous rail. ) 7F coil-reinforced sheath is delivered antegrade over arteriovenous rail.
J) Occluder device is delivered antegrade.

7F Coil-reinforced FA = femoral artery; PVL = paravalvular leak; RCA = right coronary artery

sheath
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the delivery sheath again crossed the defect antegrade. A
10-mm AMPLATZER vascular plug II (St. Jude Medical)
was delivered, positioned, and, after confirmation of
leak closure and secure positioning, was deployed (Fig.
5).

The patient’s length of stay at the hospital was 2 days.
She was treated with aspirin and clopidogrel. At her
2-month follow-up visit, transthoracic echocardiogra-
phy revealed a trace of intravalvular aortic insufficiency,
no PVL, and no evidence of wear and tear on the valve
leaflets (Fig. 6). During that visit, the aspirin was dis-
continued and warfarin was restarted for prevention of

Fig. 5 Coronary angiogram shows the deployment of a 10-mm
AMPLATZER® vascular plug Il, which closed the paravalvular leak.
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Fig. 6 Transthoracic echocardiogram (parasternal long-axis view)
shows a trace of intravalvular aortic insufficiency and no paraval-
vular leak.

Supplemental motion image is available for Figure 6.

ischemic stroke. Two years later, she remained active
without limiting symptoms related to congestive heart
failure. Transthoracic echocardiography revealed no evi-
dence of erosions of the valve leaflets (Fig. 7).

Discussion

Surgical reoperation for the treatment of aortic PVLs
is associated with substantial morbidity; transcatheter
techniques have emerged as a promising alternative.
However, given the absence of purpose-built occluders
and the corresponding profusion of technically hetero-
geneous interventional devices, there are too few data
on the safety and efficacy of transcatheter procedures.
Sharing informative cases with other operators who per-
form these interventions can aid in future management
of such challenges.

Our technique was influenced by earlier experience.
We use multiple imaging methods to guide many struc-
tural heart interventions, including transcatheter AVR.
Annotation upon the 3-dimensional image generated
by rotational aortography, for example, has provided re-
liable anatomic guidance during structural heart disease
procedures. Although the use of kink-resistant nitinol
guidewire in earlier transseptal antegrade AVR proce-
dures was helpful, the main factor in protecting the mi-
tral valve is the maintenance of the arteriovenous (AV)
loop within the LV, because the loop can otherwise be
temporarily or permanently damaged. Mitral valve
function can be impaired when the valve is held open
by the guidewire.’

Snaring a wire or catheter in the LV can also lead to
its entanglement in the mitral apparatus, so great care
must be taken if the snaring technique is used. Three-
dimensional echocardiography and biplane fluorosco-
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Fig. 7 At the 2-year follow-up evaluation, transthoracic echocar-
diogram (apical 3-chamber view) shows no evidence of erosions
on Mitroflow valve leaflets.

Supplemental motion image is available for Figure 7.
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py can reduce this risk. The left anterior oblique view
might be optimal for delivery and positioning of the
device, and the right anterior oblique view is ideal for
displaying the maintenance of the large loop in the LV.
If feasible, snaring within the aorta is perhaps a lower-
risk approach. Although that additional step could have
been avoided by initially exchanging the Amplatz Super
Stiff wire for nitinol wire, we took it to avoid pulling
the retrograde wire. The introduction of vascular plugs
eliminates some of these challenges, because devices can
now be delivered through even small angiographic cath-
eters, making retrograde or transapical approaches more
feasible in some cases.

It is important to note that the design of the Mi-
troflow differs from the designs of most other valves,
in such a way that tissue interaction with the closure
device will have future implications. The AMPLATZER
septal occluder, comprising a braided nitinol wire mesh
shaped into 2 flat discs with a connecting waist, is a self-
centering, self-expandable device. Although the polyes-
ter fabric inserts are sewn into the nitinol wire mesh to
promote tissue growth,’ the thicker woven mesh could
cause inflammatory reactions, erosion at the area of
contact, and mechanical obstruction to the coronary
ostium, which makes it less optimal when considering
interaction with the Mitroflow valve.*¢

In contrast, the AMPLATZER vascular plug IT is a
3-lobed device with 6 occlusive planes. The multilay-
ered, multisegmented design of the vascular plug (and
its finer woven mesh) might provide less interference
with the Mitroflow valve.” However, this alternative
will require close follow-up. The AMPLATZER duct oc-
cluder, without the presence of a proximal disc, might
offer a better choice for transcatheter closure of Mitro-
flow prosthesis PVLs. The occluder would have to be
deployed in a retrograde transaortic fashion, with its
tapered waist placed securely within the PVL. Because
the Mitroflow valve design places a single treated peri-
cardial tissue sheet external to the valve struts, the risk
of wear and tear on the valve leaflets (that is, erosion by
the PVL device) remains.

Our patient’s situation warranted treatment, and our
decision to deliver an occluder device was the best that
we could devise. The use of an AV rail as a support sys-
tem was a necessary step in the course of this combined
approach. (In fact, the improved support and control
afforded by the AV rail might have enabled a repeat
attempt to cross the PVL in a retrograde fashion.) Fi-
nally, we used a slightly oversized AMPLATZER vascular
plug II to provide radial force and to avoid gaps where
blood could flow around the device. However, caution
should be exercised when using oversized devices for
PVLs because of their tendency to elongate: proximal
and distal discs tend to tilt toward the LV outflow tract
and aorta, respectively, which raises the possibility of
their obstructing the coronary arteries.® It should be
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noted that these AMPLATZER vascular plug II devices
can be delivered through smaller sheaths (5F or 6F)—
an important advantage over septal occluder devices.

Conclusion

Transcatheter closure of an aortic PVL can be per-
formed with use of a combined retrograde/antegrade
approach. The use of an AV rail is well known among
practitioners of complex structural intervention; this
case illustrates a novel approach to creating that AV rail,
made necessary because of inability to cross retrograde
with a catheter and to cross antegrade with a wire. This
technique could be useful for other difficult structural
heart interventions. To our knowledge, this is the first
report of a treated paravalvular leak around a Mitroflow
Aortic Pericardial Heart Valve.
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