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CASE REPORT

CLINICAL CASE: CRT 2023

Percutaneous Treatment of an
Aorto-Right Ventricular Fistula
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ABSTRACT

71-year-old man was transferred to our insti-
tution with heart failure after transcatheter
aortic valve replacement (TAVR) with a
balloon-expandable transcatheter heart valve (THV).
The patient had severe aortic stenosis (mean aortic
valve gradient 46 mm Hg) with preserved left

LEARNING OBJECTIVES

e To recognize the clinical presentation of
aorto-right ventricular fistula so that this
rare complication of transcatheter aortic
valve replacement can be appropriately
managed

e To define the role that multimodality images
plays in preprocedural planning, peri-
procedural device deployment and post-
procedural follow-up to ensure an optimal
patient outcome

We present the case of a 71-year-old man who experienced congestive cardiac failure after transcatheter aortic valve
replacement with a balloon-expandable transcatheter heart valve. Echocardiography and cardiac computed tomogra-
phy demonstrated an aorto-right ventricular fistula, and successful percutaneous closure was performed with a
vascular plug. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2023;18:101906) © 2023 The Authors.
Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

ventricular systolic function and had reported NYHA
functional class II symptoms. Preprocedural cardiac
computed tomography (CT) demonstrated a heavily
calcified trileaflet aortic valve (Figure 1). The aortic
annulus area was 557 mm?.

The patient underwent transfemoral TAVR with a
29-mm SAPIEN 3 THV (Edwards Lifesciences) with a
nominal (33-mL) inflation volume, representing 19%
oversizing by area. The valve implantation depth was
approximately 70% aortic / 30% ventricular (Figure 2,
Video 1). The procedure was complicated by
completed heart block, and a dual-chamber perma-
nent pacemaker was inserted.

After the procedure, the patient reported wors-
ening dyspnea. The result of clinical examination was
notable for a grade 4/6 continuous cardiac murmur in
the aortic region. Transthoracic echocardiography
was performed the day after the procedure, demon-
strating an aorto-right ventricular fistula with
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ABBREVIATIONS
AND ACRONYMS

CT = computed tomography

TAVR = transcatheter aortic

valve replacement

THV = transcatheter heart
valve

Treatment of A-RV Fistula

continuous left-to-right color Doppler flow
and a peak gradient of 83 mm Hg (Figure 3,
Video 2). Right ventricular size was moder-
ately dilated with preserved systolic func-
tion, and there was moderate tricuspid
regurgitation with an estimated right ven-
tricular systolic pressure of 41 mm Hg.

MEDICAL HISTORY

The patient’s previous medical history included
esophageal cancer, which had been treated with an
esophagectomy. The patient had not received any
prior chest radiotherapy or chemotherapy.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of this condition might
include a doubly committed subarterial (supracristal)
ventricular septal defect, which would be associated
with a systolic murmur and systolic flow on Doppler
assessment. Right ventricular enlargement was
noted, and this can be associated with a left ventric-
ular to right atrial communication (Gerbode defect).
An aorto-right atrial fistula might also present with a
continuous cardiac murmur and right ventricular
volume overload. Significant paravalvular regurgita-
tion might also present with heart failure symptoms.
Damage to the tricuspid valve from a temporary
pacing wire may also lead to significant tricuspid
regurgitation and associated right ventricular volume
overload.

INVESTIGATIONS

The patient underwent right heart catheterization,
which demonstrated a saturation step-up within the
right ventricle and a Qp:Qs of 1.63.
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Cardiac CT revealed a defect in the aortic root
connecting to the right ventricle, measuring 6.5 x
4 mm in width and 2 mm in depth, located a mini-
mum of 3 mm above the aortic annulus (Figure 4).

A hemolysis screen was negative. Inflammatory
markers did not suggest endocarditis.

MANAGEMENT

The case was discussed in the Heart Team meeting,
and it was recommended that a transcatheter
approach should be attempted in the first instance,
because cardiac surgery, although feasible, could be
challenging in the presence of a prior esophagectomy.

With the patient under general anesthesia, trans-
esophageal echocardiography was performed to
delineate the location of the defect and guide the
procedure (Figure 5, Video 3).

The key procedural steps are summarized in
Figure 6 and Video 4. Femoral arterial axis was ob-
tained, and cineangiography was performed to iden-
tify an optimal crossing angle. Using a 6-F Amplatz
Left 0.75 guiding catheter, the defect was crossed with
a straight hydrophilic coated guidewire. The catheter
was slowly advanced into the right ventricle, and
correct positioning was confirmed on cineangiog-
raphy, hemodynamic tracings, and transesophageal
echocardiography. The catheter would not progress
farther, so advancement was performed using a
mother-child technique with a 4-F catheter. A 10-mm
Amplatzer vascular plug II (Abbott Laboratories)
would not advance past the descending aorta because
there was poor torque transmission resulting from
significant tortuosity in the iliofemoral vasculature. A
rigid guidewire was placed in the right ventricle, and
the entire equipment was exchanged for a 7-F system,
facilitating device delivery. Initial positioning of the

FIGURE 1 Preprocedural Cardiac Computed Tomography Imaging

(A) 3-dimensional reconstructions and (B) maximum intensity projection imaging demonstrated a heavily calcified trileaflet aortic valve.



https://doi.org/10.1016/j.jaccas.2023.101906
https://doi.org/10.1016/j.jaccas.2023.101906
https://doi.org/10.1016/j.jaccas.2023.101906

JACC: CASE REPORTS, VOL. 18, 2023
JULY 19, 2023:101906

Dowling et al

Percutaneous Treatment of A-RV Fistula

FIGURE 2 Transcatheter Aortic Valve Replacement Procedural Imaging

(A) Cineangiography revealed a heavily calcified aortic valve. (B) Final valve implantation depth.

device was entirely in the right ventricle, so the device
was partially recaptured and deployed more proxi-
mally. Transesophageal echocardiographic imaging
demonstrated almost complete elimination of flow on
color Doppler and no significant interaction with the
aortic valve or aortic regurgitation. There was stable
device positioning upon release. Repeated cardiac
catheterization revealed a Qp:Qs of 1.12.

Immediate postprocedural cardiac CT demon-
strated satisfactory device positioning and minimal
residual shunt (Figure 7).

The patient made an uneventful postprocedural
recovery and was discharged home on day 1 after the
intervention.

DISCUSSION

Aortic root trauma is a rare complication of TAVR,
with a reported incidence of <1%.' Risk factors for

aortic root injury include subannular calcification,
=20% area oversizing, and postdilatation.” Aortic root
trauma might potentially be minimized through the
use of self-expanding THVs or incomplete inflation of
balloon-expandable THVs to avoid excessive over-
sizing.® Aorto-right ventricular fistula is an extremely
uncommon mechanism of aortic root injury, typically
arising after trauma to the right noninterleaflet tri-
angle. The natural history of this condition in the
setting of TAVR is unknown because of the scarcity of
reported cases in the literature, but extrapolation
from surgical literature suggests that heart failure will
develop in the majority, that mortality is high in un-
treated patients, and that surgical or percutaneous
intervention is associated with improved clinical
outcomes.* In the limited number of published case
reports of aorto-right ventricular fistula after TAVR,
treatment strategies that have been used include
conservative treatment, which has been associated

FIGURE 3 Preprocedural Transthoracic Echocardiographic Imaging

(A, B) Parasternal long-axis imaging demonstrated an aorto-right ventricular fistula. (C, D) These findings were confirmed on short-axis imaging.
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FIGURE 4 Preprocedural Cardiac Computed Tomography Imaging

(A to C) The defect was assessed in multiplanar and (D) 3-dimensional reconstructions.

with a high incidence of mortality,”"" and percuta-
neous intervention with either coils,'” septal occlud-
ers,>'® ductal occluders,"” or vascular plugs.’®' In
this case a vascular plug with a 3-lobe configuration
was chosen, which facilitated occlusion of the fistula
tunnel, and device sizing was selected to achieve 50%
oversizing based on cardiac CT measurements.

The management of this condition ideally requires
referral to a specialized center with a heart team
experienced in the use of multimodality imaging and
complex structural interventions. In this case we
began by performing right heart catheterization to
confirm a hemodynamically significant shunt, as had
been suggested by both color Doppler assessment and
the raised pulmonary pressures seen on transthoracic
echocardiography. Cardiac CT imaging was critical for
preprocedural planning, identifying the origin of the
defect, its relationship to the TAVR prosthesis, and
enabling accurate measurement of the defect di-
mensions, which were used for percutaneous closure

device selection and sizing. Transesophageal echo-
cardiography was vital to guide all procedural steps
including crossing of the defect and device deploy-
ment. After the procedure, cardiac CT was again

helpful in confirming a successful procedural
outcome.
FOLLOW-UP

At follow-up review, the patient reported an
improvement in symptom status (NYHA functional
class II symptoms). Echocardiography at 1 month
demonstrated a small residual shunt, improvement in
right ventricular size, and a reduction in right ven-

tricular systolic pressure.

CONCLUSIONS

Aorto-right ventricular fistula is a rare complication
after TAVR. The use of multimodality imaging is

FIGURE 5 Periproc

edural Transesophageal Echocardiography

Transgastric right ventricular inflow views were helpful in (A) identifying the defect, (B) confirming crossing of the guiding catheter, (C) positioning of the closure
device, and (D) asses:

sing for defect closure.
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FIGURE 6 Periprocedural Fluoroscopy

Cineangiography was performed in (A) right anterior oblique, (B) left anterior oblique cranial, and (C) left anterior oblique projections, identifying an
optimal crossing angle. (D, E) The defect was crossed, and (F, G) the guiding catheter was advanced into the right ventricle using a mother-child
technique. (H) A vascular plug would not advance through the guide because of (I) significant iliofemoral tortuosity and (J-L) upgrading of the equipment
to a 7-F system. (M, N) The initial deployment was too distal, so (0) the device was partially recaptured and (P to R) positioned more proximally. (S, T)

Final device positioning was satisfactory.
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FIGURE 7 Postprocedural Cardiac Computed Tomography Imaging

(A to C) There was only a minimal residual defect. (D) Three-dimensional reconstructions demonstrated satisfactory device positioning.

critical to ensuring a successful outcome from

percutaneous closure techniques.
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