wJ

World Journal of
Cardiology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4330/ wjc.v6.i10.1122

World | Cardiol 2014 October 26; 6(10): 1122-1126
ISSN 1949-8462 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Aorto-right atrial fistula: Late complication of tricuspid

valve infective endocarditis

Pedro A Villablanca, Shashvat Sukhal, Oscar Maitas, Afiachuukwu Onuegbu, Juan M Mufioz-Pefia, Ajay Joseph,

Carlos Requena, Divyanshu Mohananey

Pedro A Villablanca, Shashvat Sukhal, Oscar Maitas, Afia-
chuukwu Onuegbu, Juan M Muioz-Pefia, Ajay Joseph, Car-
los Requena, Divyanshu Mohananey, Department of Internal
Medicine, John H. Stroger, Jr. Hospital of Cook County, Chicago,
IL 60612, United States

Author contributions: Each of the listed authors contributed to
drafting and revision of this manuscript

Correspondence to: Pedro A Villablanca, MD, Department of
Internal Medicine, John H. Stroger Jr. Hospital of Cook County,
1900 West Polk Street, 15" Floor, Chicago, IL 60612,

United States. pedrovillablanca@hotmail.com

Telephone: +1-773-4566609 Fax: +1-312-8649725

Received: April 15,2014 Revised: June 1, 2014
Accepted: July 25,2014

Published online: October 26, 2014

Abstract

Abnormal connections between the ascending aorta
and the cardiac chambers are rare, especially in the
context of right-sided infective endocarditis (IE). Trans-
thoracic echocardiography (TTE) with color-flow Dop-
pler, transesophageal echocardiography (TEE), or both
may be required for diagnosis. We present the case of
a woman admitted with right-sided heart failure (HF)
symptoms. She had a previous history of tricuspid valve
IE 30 years ago. TTE and TEE revealed an aorto-right
atrium fistula located just under the non-coronary cusp
into the right atrium at the level of the previously af-
fected tricuspid valve. The Patient refused surgery and
was discharged home on HF medications. She has been
stable for the last 3 years. The peculiarity of this case
is the late symptomatic presentation of the aorto-atrial
fistula and the unusual association to tricuspid valve IE.
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Core tip: Aorto-cardiac fistulas are rare, usually associ-
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ated to prosthetic aortic valve infective endocarditis.
The median duration of symptoms to echocardiographic
detection of fistulization is about one month. We pres-
ent a case of aorto-atrial fistula at late presentation, 30
years after tricuspid valve infective endocarditis. This
article describes the epidemiology, clinical manifesta-
tions, pathophysiology, diagnostic modalities, treatment
and outcomes of aorto-cardiac fistulas.
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INTRODUCTION

Aorto-cardiac fistulas (ACF) are a rare complication of
infective endocarditis (IE); it is usually a complication of
prosthetic aortic valve IE. We report a case of a patient
who was found to have an Aorto-right atrial fistula 30
years after his tricuspid valve IE was treated. No similar
late complication of tricuspid valve IE has been reported.

CASE REPORT

A 51-year-old woman presented to the emergency depart-

ment (ED) with worsening decreased exercise tolerance
over the past 2 mo. Her past medical history was signifi-
cant for a previous culture-negative tricuspid valve IE in
1980 that was treated medically with antibiotics, perma-
nent atrial fibrillation, asthma and hypothyroidism. Home
medications included aspirin, furosemide, metoprolol and
albuterol.

The patient stated that in the last 2 mo she devel-
oped worsening shortness of breath, lower extremity
edema, chest tightness, palpitations, weakness-fatigue and
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Figure 1 Schematic of abnormal fistula flow and transesophageal doppler imaging. A: Schematic diagram indicating the flow of blood during diastole, as
showed by the transesophageal echocardiogram with Doppler; B: Transesophageal 4 chamber view at the level of the aortic valve, with chamber anatomy correspond-
ing to schematic in A; C: Diastolic blood into the RA from the non-coronary cusp of the aorta. RA: Right atrium; RV: Right ventricle; LA: Left atrium; PA: Pulmonary
artery.

abdominal discomfort. She denied any inciting events.
Within the last two weeks, her New York Heart Associa-
tion (NYHA) functional class deteriorated from NYHA
class 1 to NYHA class Ill, manifested by shortness of
breath on minimal exertion, relieved only by rest. The
patient denied orthopnea, paroxysmal nocturnal dyspnea,
hemoptysis, chest pain, fevers, chills and weight loss.

On physical examination, her heart rate was 134
beats/min, blood pressure 115/62 mmHg and a tempet-
ature of 36 C. Cardiac examination revealed a markedly
elevated jugular venous pressure of 12 cm, grade 4/6 low
frequency pansystolic murmur in the lower left sternal
border, irregularly irregular rhythm, hepatojugular reflux
and lower extremity edema up to the knees. The rest of
the physical examination was normal.

Laboratory work up included BMP, CBC, ESR, CRP,
which were unremarkable, except for microcytic anemia
of 8.2 g/dL with normal ferritin and a BNP of 1046
pg/dL. The EKG demonstrated atrial fibrillation, right
axis deviation and an incomplete right bundle branch
block. The chest X-ray was significant for moderate car-
diomegaly with right atrial and ventricular enlargement.
She was started on diuretics and beta-blockers for heart
failure (HF) exacerbation secondaty to atrial fibrillation
with rapid ventricular response and then transferred to
the general medicine floor.

On the next day of admission, a transthoracic echo-
cardiography (TTE) was performed, showing normal left
ventricular size and systolic function, severe dilation of
the right ventricle with mark hypocontractility, severe tri-
cuspid regurgitation with the anterior leaflet calcified with
flail segments from previous IE. There was a diastolic
flow into the right atrium from the aorta (non coronary
cusp). There was no evidence of aortic insufficiency, out-
flow tract gradient, or ventricular septal defect. Given our
suspicion for aorto-atrial fistula, a transesophageal echo-
cardiogram (TEE) was done, showing a small fistula from
just under the non-coronary cusp into the right atrium at
the level of the previously affected tricuspid valve (Figure
1). The patient underwent cardiac catheterization, which
showed normal coronary arteries and confirmed the
echocardiographic findings of an Aorto-right atrial fistula
and tricuspid regurgitation.
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Cardiac surgery service was consulted for tricuspid
valve replacement and repair of the fistula. Patient re-
fused surgery due to religious issues and was discharged
home on diuretics, beta-blockers, angiotensin receptor 2
blockers and spironolactone. At 3-year follow up, patient
has been stable, with no further exacerbation. Surgery
has been offered repeatedly, we explained the risks and
benefits of performing the surgery and the good results
that can be accomplished with an acceptable morbidity
and mortality, yet she only wants to continue with medi-
cal management.

DISCUSSION

IE has been associated with a myriad of complications
such as HF and stroke!". The frequency and type of
complications due to IE have changed with advances in
diagnosis and therapy. Uncontrolled rare extra-valvular
cardiac complications of IE, such as fistulous intra-cat-
diac connections, which were previously common com-
plications of IE, are infrequent in the antibiotic era. Re-
ported for the first time in 1924 as an incidental finding
on autopsy'”, the incidence of ACF has been described
in less than 2.2% of cases of native valve IEY and 3.3%
of prosthetic valve IE" in retrospective studies. Staphylo-
coccus anrens has been documented as the most common
etiology reported on both autopsies and retrospective
studies” ™ with S treptococcus spp., Enterococcus spp., and other
bacterial and fungal infections as other documented eti-
ologies[('l.

ACF has been documented in a variety of clinical
scenarios, most frequently occurring in cases of aortic
valve IE, and is more common in prosthetic than native
aortic valve. ACF is present in less than 1% of right-
sided IE cases, and is usually associated with concomitant
native aortic IE". There are isolated cases in the English
literature that report ACF secondary to native tricuspid
valve”. It has been described also with blunt trauma'”,
stab wound of the chest''", ruptured aneurysms of the
sinus of valsalva (SV)“Z], aortic dissection'”, congenital
disorder" cardiac valve surgery“s], percutaneous cardiac
valve implantation“{’], heart transplantationm, and auto-

. .. 18
immune vasculitis,
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The proposed theory to explain the fistulization
mechanism between the aorta and the cardiac chamber is
through the bacterial invasion and spread of the affected
valve into the adjacent tissues and structures, resulting in
the formation of a periannular abscess and erosion of
the SV. The aortic abscesses involving the SV may rup-
ture internally with erosion of the sinus and subsequent
development of aorto-cavitary or aorto-pericardial fistu-
las®>""* Perivalvular abscesses have been reported as
the cause of 6%-9% of fistula cases”*. Due to its rela-
tive avascularity and infected regurgitation of jet striking
subvalvular structures™, the intervalvular fibrosa is more
susceptible to infection™. The ACF creates a left to right
shunt from any of the three aortic valve sinuses to any of
the four cardiac chambers with no preponderance from
any specific aortic sinus to a specific cavity, resulting in
further hemodynamic deterioration™”. These pathologic
communications are highly morbid and lead to hemody-
namic instability secondary to the shunt effect.

Diagnosing ACF can be challenging, and the clinical
presentation will depend on the size of the shunt. Pa-
tients with a small ACF may be completely asymptomatic
with an associated murmur only”?, but the clinical pre-
sentation may range from refractory HF™” to a chest pain
syndrome due to acute coronary syndrome and aortic
dissection"””". Cardiac auscultation may cause a continu-
ous murmur™, a thrill® or both®, and can be the key
to further pursue this diagnosis with appropriate imaging
modalities. The median duration of symptoms to echo-
cardiographic detection of fistulization is about 25 d as
reported in a retrospective multi-center study'”. There are
isolated cases reported years after prosthetic valve implan-
tation™. A high index of suspicion is required, especially
in the background of recent surgery or previous IE.

Although aortography is the gold standard for diag-
nosis, non-invasive methods such as contrast enhanced
CT, MRI, and echocardiography are currently preferred.
TTE is the initial test of choice in the routine assessment
of patients presenting with HF symptoms or murmurs,
and is therefore usually the first image modality that al-
lows us to confirm or suspect the presence of an ACFE
However, TEE is superior to TTE for better delineation
of function and morphology when intra-cardiac com-
plications, such as ACE, are suspected™ ", The high rate
of echocardiographic diagnosis is likely due to the high-
pressure differences between the aorta and the cardiac
chambers, which enables observation of the highly tur-
bulent flow that is easily detectable by color Dopplerm.
Three—dimensional echocardiography has been reported
to have the potential to delineate anatomic structures,
allowing a greater understanding of the pathological pro-
cess and also obtaining unconventional views of cardiac
structures” . It can delineate structures that are otherwise
not visible in TEE and TTE, allowing cropping, full-
B354, Computed
tomography, magnetic resonance imaging, and aortogra-
phy can allow better description, position, dimension and
anatomic conditions of the ACF, and may be required
as an important adjunctive tool to confirm the diagnosis

volume data; and slicing in various planes
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and delineate the anatomy before closure”™,

Surgery, which is the primary treatment of ACE, may
carry severe complications, particularly with critically un-
stable patients with an increased postoperative mortality
after surgical correction™, Factors associated with adverse
outcomes include staphylococcal infection, urgent or
emergency surgery, moderate to severe HE, renal failure,
increased age and residual fistula™>"""*"*7 With the high
postoperative mortality with surgical closure of ACF
and with the advancement of endovascular technologies,
more emphasis is now placed on percutaneous closure
with devices such as an Amplatzer plug™*"), though it
should be avoided in in patients with active infection.

We report a case of a patient who was found to have
an Aorto-right atrial fistula 30 years after his tricuspid
valve was treated for IE. To our knowledge and after a
systematic review of the English literature, no similar late
complication of treated IE has been reported.

COMMENTS

Case characteristics

A 51-year-old female with a history of tricuspid valve infective endocarditis pre-
sented with shortness of breath.

Clinical diagnosis

Right side heart failure symptoms.

Differential diagnosis

Aorto-cardiac fistula vs valvular heart disease vs new infective endocarditis.
Laboratory diagnosis

Hb of 8.2 g/dL with normal ferritin and a BNP of 1046 pg/dL; inflammatory mark-
ers (erythrocyte sedimentation rate, serum C-reactive protein, blood cell count)
were within normal limits.

Imaging diagnosis

Transthoracic and transesophageal echocardiography demonstrated Aorto-right
atrial fistula.

Treatment

The patient was medically managed for her heart failure after she refused surgi-
cal treatment.

Related reports

Echocardiography images and explanatory figure are provided in the case re-
port.

Experiences and lessons

A high index of suspicion for aorto-cardiac fistula is required, especially in the
background of recent surgery or previous infective endocarditis.

Peer review

This is an interesting paper.
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