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Abstract 
The implantation of prosthetic heart valves has been associated with several kinds of complications, but the description of 
aorto-right ventricle (ARV) fistula as a complication of aortic valve replacement is a very rare finding. We report herein 
the case of a 56-year-old woman sought care for palpitations two months after prosthetic aortic and mitral valve 
replacement. Cardiac examination revealed normally audible mechanical sounds with a new loud to-and-fro murmur with 
continuous precordial thrill. Thyroid function tests were poorly balanced (raised FT4 and lowered TSH). Electrocar- 
diography at admission displayed rapid heart rhythm with atrial fibrillation. Trans-thoracic echocardiography (TTE) 
revealed left-to-right shunt due to aorto-RV fistula. We discuss then the aetiology, diagnosis and management of this rare 
para-valvular leakage. 
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1 Introduction 
The implantation of prosthetic heart valves has been associated with various types of complications which include most 
commonly infective endocarditis, thromboembolism, hemolysis, pericardial effusion, and valve dysfunction resulting in 
prosthetic or peri-prosthetic regurgitation and/or obstruction [1]. However, the occurrence of aorto-right ventricular (ARV) 
fistula after prosthetic aortic valve replacement is rare [2].  Most of these cases are caused by sinus of Valsalva rupture, 
endocarditis, and less frequently by trauma or are associated with valve replacement [1, 3]. We report the case of a 56-year- 
old woman who was found to have an ARV fistula, considered as a para-valvular leakage, nearly two months after 
prosthetic mitral and aortic valve replacement. 

2 Case report 
A 56-year-old woman sought care for decreased exercise tolerance and worsening palpitations. Forty five days earlier, she 
had undergone both mitral and aortic prosthetic valve replacement with 19 and 21 mm bileaflet mechanical prosthesis, 
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respectively. Early postoperative course was uneventful. Her medical history was significant for rheumatic fever with 
severe mitral stenosis and regurgitation with severe aortic stenosis and moderate aortic regurgitation with persistent atrial 
fibrillation. She was taking then furosemide, digoxin, Coumadin and Levothyroxine for hypothyroidism. The patient 
disclaimed any fever or chills since discharge from surgical facility. Upon initial examination, arterial blood pressure was 
110/70 mmHg, heart rate was irregular and rapid of 140 beats per minute and her admittance body temperature was 37°C. 
No clinical evidence of congestive heart failure was found.  Cardiac examination revealed normally audible mechanical 
sounds with a new loud to-and-fro murmur with continuous precordial thrill; both had not been present at her last 
examination. 

A laboratory work-up, including a complete blood cell count, electrolyte levels and serum chemistry, was normal unless 
brain natriuretic peptide level which exceeded 800 ng/L. Hemoglobin was mildly reduced at 11 mg/dl. C reactive protein 
and procalcitonin values were in normal ranges. International normalized ratio was subtherapeutic at 2,5. Blood cultures 
were sterile. Thyroid function tests were poorly balanced (raised FT4 at 27,5 ng/l and lowered TSH below 0,01 mIU/l). 
Electrocardiography at admission displayed rapid heart rhythm with atrial fibrillation at 143 per minute and a single 
ventricular premature beat. Trans-thoracic echocardiography (TTE) revealed normal functioning of both mitral and aortic 
prosthetic valve with a slightly impaired left ventricle function (ejection fraction at 45%). Systolic pulmonary pression 
was not elevated (25 mmHg). Color Doppler in parasternal long- axis view (mainly when the probe was tilted in order to 
focus on the right ventricular inflow) (see Figure 1A and 1B) as well as in short axis view (see Figure 2A and 2B) of the 
aortic annulus valve showed a continuous color- flow jet from the aorta toward the right ventricular cavity. Continuous- 
wave Doppler study demonstrated high velocity of unidirectional left-to-right shunt (4 m/s) (see Figure 3). Subsequently, 
ultrasound findings were consistent with ARV fistula. Trans-esophageal echocardiography (TEE) was performed to rule 
out infective endocarditis behind this abnormal communication of 3 mm between aorta and RV. It showed well-seated 
prosthetic valves with no vegetation or prosthetic abscess neither aneurysm in the ascending aorta. Given these findings, 
we carried firstly a proper management of thyroid function which has yielded a relief from dyspnea. The hospital stay 
remained free of complications. Owing the lack of RV overloads (normal RV size and systolic pulmonary pressure), the 
shunt volume was believed to be small and ARV fistula was deemed symptomless in agreement with the surgeons. Our 
patient was symptom free at hospital discharge. During 12 months of late follow up, she had no recurrence of complaints 
and echocardiographic control demonstrated no change in the ARV fistula.  

Figure 1A (left). Color Doppler in 
parasternal long- axis view showing 
the fistula (arrow) between aorta and 
right ventricular cavity. Figure 1B 
(right). Color Doppler in parasternal 
long- axis view when probe was tilted 
in order to focus on the right ventri- 
cular inflow showing a continuous 
color-flow jet from the aorta toward 
the right ventricular cavity.  

Figure 2A (left). Two-dimensional 

and Color Doppler in parasternal 

short-axis view showing the fistula 

(arrow) between aorta and right 

ventricular cavity. Figure 2B (right). 

Color Doppler in parasternal short- 

axis view showing the fistula (arrow) 

between aorta and right ventricular 

cavity. 
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Figure 3. Continuous-wave Doppler study 
demonstrated highvelocity of unidirectional 
left-to-right shunt (4 m/s)  

3 Discussion 
ARV fistulas are defined anatomically as defects of the aortic wall in the area above the right coronary cusp, where it 
separates aorta and the right ventricular outflow tract [4]. In general, ARV fistulas have been described to occur because of 
rupture of congenital and acquired sinus of Valsalva aneurysms. Although rare, blunt trauma to the chest, penetrating chest 
trauma, aortic dissection, high ventricular septal defect repair and aortic valve surgery have been reported to result in ARV 
fistula [5, 6]. Because ARV fistulas are uncommon, the true incidence is unknown. According to a series of 310 patients with 
aortic valve replacement and found only 1 case of fistula from the aorta to the right atrium as well as the RV, thereby the 
incidence seems to be less than 0.5% [6]. Often, ARV fistulas are a complication of penetrating chest trauma [7, 8] or most 
typically of infective endocarditis [9, 10]. In the other hand, ARV fistula may follow a rupture of a congenital aortic sinus 
aneurysm [11].When occurring in infective endocarditis, ARV fistula is associated with gloomy prognosis because of 
higher mortality (55% according to a series of 346 consecutive cases of infective endocarditis) [12]. This complication is 
encountered in 2% in native valve endocarditis [9, 13] and 3% in prosthetic valve endocarditis [14]. Iatrogenic origin of ARV 
fistulas are increasingly reported, mainly with the development of interventional procedures. Indeed, ARV fistula may 
follow either surgical aortic valve replacement [1, 15] or percutaneous aortic valve implantation (TAVI) [16]. Several 
mechanisms may lead to cardiac shunts during aortic valve surgery including unintentional injury to the membranous 
septum sustained during dissection below the noncoronary cusps, perivalvular damage attributable to improper retraction 
and excessive and aggressive debridement of bulky areas of calcification from the aortic annulus [5-17] and/or 
pseudo-aneurysm formation secondary to degenerative changes at the aortotomy line and the pseudo-aneurysm’s eventual 
rupture into the RV [1]. Lorenz et al. proposed ischemic necrosis because of inappropriate suturing of the mechanical valve 
if the membranous portion of the ventricular septum is included in the prosthetic valve suture line [5]. In our case, ARV 
fistula occurred early after aortic valve replacement and intraoperative examination of the native aortic valve demonstrated 
heavily calcified areas.  

ARV fistula may cause several clinical presentations depending on aetiology, size of shunt and its natural course (acute or 
chronic onset) [18]. Small leaks have a benign prognosis with small shunt volume and limited cardiac overload. Thus, 
patients may be thoroughly asymptomatic and ARV fistula is usually diagnosed during routine follow up appointment. 
Typically, a diastolic or continuous murmur is heard over the precordium, but it may be hard sometimes to perceive this 
murmur in patients with mechanical valves. Larger fistulas may lead to congestive heart failure; right ventricular failure is 
the ultimate expression which is associated with poor outcome and death [19]. Hence, medical treatment, including mainly 
diuretics, remains palliative and sometimes ineffective to relieve symptoms of heart failure in large fistulas [20]. 
Haemolysis (with anaemia and icterus) may worsen the clinical course in these cases. ARV fistula may also mimic 
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uncommonly acute coronary syndrome [21]. Fever may be found and this promotes to bring out infectious origin ARV 
fistulas.  

In our case, neither symptoms nor signs sustained the hypothesis of endocarditis as cause of ARV fistula. TEE is more 
useful rather than TTE to assess deeply valve function and to define accurately shunt morphology and volume. Currently, 
three-Dimensional trans-thoracic echocardiography is increasingly widespread and provides therefore better special 
orientation combined with color flow mapping to identify promptly fistulas [10]. Diagnosis may also be made by cardiac 
catheterization, magnetic resonance imaging or multi-slice computed tomography may demonstrate ARV fistula [22]. Since 
natural history of ARV fistula after aortic valve surgery is weakly studied, careful follow up of patients is mandatory. No 
documented case of spontaneous closure was reported and shunts in ARV fistula are indeed characterized by their 
propensity to increase in size overtime [23]. ARV fistulas are known to be highly morbid leading often to heart failure as 
major complication and mortality exceeded 40% when associated to infective endocarditis [10, 13].  

Conventionally, paravalvular leaks are treated by open heart surgery under cardiopulmonary bypass; however this redo 
surgery is very risky and may carry several serious complications because of critically instable patients who are poor 
surgical candidates (depressed left ventricular function and pulmonary hypertension) [3, 24, 25]. Surgery is indicated 
according to size of shunt and clinical characteristics of the patient. Owing to major advances in interventional cardiology 
in recent decades, effective closure of ARV fistula is now performed percutaneously by many devices with 3-dimensional 
guidance. We mention for instance PDA Rashkind occluder, the Amplatzer Duct Occluder, the Amplatzer ASD or PFO 
Occluder, the Sideris buttoned device, different types of coils and more recently, the Amplatzer Plug [17, 26, 27].  

Our patient experienced exertional dyspnea and palpitations because of poor balance in her thyroid function and proper 
medical management with diuretics allowed a major and rapid improvement in her clinical state. We believe that a small 
ARV fistulous communication with high velocity should be carefully and regularly followed-up to ensure durable 
recovery after discharge. During 12 months of postoperative follow up, our patient did not report any symptoms and ARV 
fistula did not change. 

In summary, ARV fistula is an exceedingly rare finding after aortic valve replacement. Diagnosis is usually suspected by 
cardiac examination which reveals peculiar heart murmur and confirmed by echocardiography which allows a precise 
definition of the shunt. Management depends deeply on clinical presentation and the presence of pulmonary hypertension. 
Surgical closure remains the gold standard to treat effectively ARV fistula however, accurate percutaneous procedure may 
be encouraged because of high morbidity and mortality of a redo surgery. In our case, we opted for medical treatment 
because of small shunt, its high velocity and the presence of non-cardiac cause which was unbalanced thyroid function. 
Endocarditis prophylaxis and at least yearly follow up are always recommended for patients with ARV fistula occurring 
after aortic valve replacement. 
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