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ABSTRACT
We reported a case of 59-years old man referred to residential 
cardiac rehabilitation after complex cardiac surgery (replacement 
of the ascending aorta above the sino-tubular junction with woven 
Dacron vascular prosthesis Intervascular 26, re-implantation 
of the right coronary artery and aortic valve replacement with 
stented biological prosthesis after diagnosis of aortic disease 
characterized by aortic root dilation, ascending aortic aneurysm and 
moderate aortic regurgitation) where echocardiography performed 
on admission at the rehabilitation setting diagnosed an aorto-
right atrial fistula despite a nearly normal clinical and functional 
assessment. The patient, consequently, underwent a new cardiac 
surgery with complete recovery. Both echocardiography and a 
functional assessment was performed at the admission and after 
one-year follow-up. This case report emphasizes the importance 
of echocardiography examination after cardiac surgery in cardiac 
rehabilitation setting, even with the lack of clear clinical, functional 
or laboratory suspects of infection or in absence of known surgical 
complications.
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INTRODUCTION
Aorto-right atrial fistula is a rare complication after aortic valve 
replacement usually following an early or late aortic prosthetic 
valve endocarditis[1-5]. Cardiac rehabilitation (CR) programs has 
several beneficial effects reducing mortality[6], preventing cardiac 
remodelling[7,8], and improving cardiovascular functional capacity 
and myocardial perfusion[9-12]. The improvement of endothelial 
function[13], the anti-inflammatory properties[14,15], and the 
improvement of neurohormonal and autonomic balance[16-20] might be 
some of the putative mechanisms by which exercise training exerts 
its beneficial effects. A meticulous echocardiography examination is 
always mandatory[7,8], even in the absence of surgical complications, 
when patients are admitted to cardiac rehabilitation after cardiac 
surgery undergoing supervised training to gain recovery for a safe 
hospital discharge. We reported a case of aortic-right atrial fistula 
diagnosed at cardiac rehabilitation center early after ascending aorta 
and aortic valve replacement surgery where echocardiography was 
determinant in modifying patient’s outcome despite nearly silent 
clinical and functional findings.

CASE REPORT
A 59-years old asymptomatic physically active man with no 
cardiovascular risk factors and with history of previous multiple 
trauma (left foot and left tibia and fibula fracture in 2003) during 
sports activities (ski), was referred to cardiac surgery after diagnosis 
of aortic disease characterized by aortic root dilation (50 mm) 
and ascending aortic aneurysm (52 mm) and moderate aortic 
regurgitation at echocardiography performed for a routine check-
up. Coronary angiography (February 2011) did not show coronary 
artery disease. On February 15, 2011, the patient underwent cardiac 
surgery for replacement of the ascending aorta above the sino-tubular 
junction with woven Dacron vascular prosthesis Intervascular 26, re-
implantation of the right coronary artery and aortic valve replacement 
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with stented biological prosthesis Carpentier- Edwards Perimount 
n.25 (Edwards Lifesciences™) (biological valve required by the 
patient's desire to continue hard mountain sport activity); no adverse 
outcome after surgery was reported except for the need of 1 unit 
blood transfusion for mild anemia. Intra-operatively transesophageal 
echocardiography at the end of surgery did not report anomalies.
    Six days after surgery, the patient was admitted to our 
residential cardiac rehabilitation center. On admission, patient was 
asymptomatic and only a grade 1/6 systolic continuous murmur 
over the right sternal border was detected. The day after admission, 
patient performed a satisfactory submaximal exercise capacity 6 
minute walking test (461 m) although fatigue was reported at the 
end. Biochemistry was good. Transthoracic echocardiography 
(TTE) (February 22, 2011) showed increased (75mL/m²) left 
ventricular end diastolic indexed volume (LEDVi), a left ventricle 
with normal ejection fraction (EF) (59% Simpson biplane mode), 
normal aortic biological prosthesis function (mean gradient=12 
mmHg with minimum intra-prosthesis regurgitation) and normal 
aortic vascular prosthesis profile. Apical 4 and 5 chambers views 
showed an abnormal systolic jet, with possible origin from aorta 
upon bio-prosthesis plane and directed towards the right atrium 
(Figure 1 Panel B arrow). Such flow, yet not easily quantifiable for its 
eccentricity, did not seem to determine a significant right atrium and 
ventricular overload (estimated pulmonary to systemic cardiac output 
ratio=1.3:1) despite a borderline tricuspid annular plane systolic 
excursion (TAPSE) (16 mm), elevated pulmonary systolic artery 
pressure (PAPs)  estimation (50 mmHg) and an enlarged right atrium 
volume (37mL/m²). Transesophageal echocardiography (February 
23, 2011) confirmed the presence of shunt between the right sinus 
of Valsalva and the right atrium (Figure 2 Panel B arrow) with no 
evidence of endocarditic vegetations. 
    Aortic angiography (February 28, 2011) showed a fistula between 
the right sinus of Valsalva and right atrium (Figure 3 arrow). 
Therefore, the patient underwent the same day a new cardiac surgery; 
intra-operatively surgeon detected no signs of endocarditis but 
confirmed a fistula originating in the right sinus of Valsalva below 
the site of the right coronary artery implantation; patient was then 
treated with aortic root and biological prosthesis replacement with St. 
Jude Medical Valved Graft (with mechanical valve component) with 
reattachment of coronaries (Bentall procedure).
    Patient was re-admitted to residential cardiac rehabilitation and 
completed a 2 weeks training program (daily session of up to 35 W 
for 30 minutes cycling and 4,5 Km/h for 30 minutes at treadmill) 
without clinical complication. On admission, 6 minute walking test 
distance was low (200 m) but it significantly improved at discharge 
(720 m). TTE (March 8, 2011) showed a non dilated left ventricle 
(LEDVi=64mL/m²), with normal EF (62%), normal operating 
parameters of mechanical aortic prosthesis (mean gradient of 18 
mmHg with no pathological regurgitation) and normal aortic vascular 
prosthesis profile. Right ventricular function was preserved and right 
atrial volume was only slightly improved (TAPSE=17 mm and Right 
Atrial Volume=30mL/m²). Patient was discharged on March 16, 2011. 
    At scheduled clinical and echocardiographic evaluation at our 
cardiac rehabilitation center on January 2012, the patient was in 
good health status, had re-started sport sessions weekly without 
reporting any symptoms; 6 minute walking test distance was good 
(760 m). TTE confirmed non dilated left ventricle (LEDVi=62mL/
m²) with normal EF (62% Simpson biplane mode), normal operating 
parameters of mechanical aortic prosthesis (mean gradient of 15 
mmHg with no pathological regurgitation) and normal aortic vascular 
prosthesis profile. There was a net improvement in right ventricular 
function (TAPSE=23mm) and right atrial volume (14mL/m²). 

Figure 1 Transthoracic bidimensional (2D-Echo) (panel A) and Color-flow 
Doppler (panel B)  4 chamber  view.

Figure 2 Transesophageal echocardiography mild-oesophageal 
bidimensional (2D-Echo) (panel A) and Color-flow Doppler (Color 
2D-Echo) (panel B) short axis view of aorta  upon valve prosthesis.

Figure 3 Aortogram in left anterior oblique projection.

DISCUSSION
Aorto-right atrial fistula is a rare condition described in literature 
occurring after aortic valve replacement[21,22]. It may usually follow 
an early or late aortic prosthetic valve endocarditis[1-5]. Aorto-
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right atrial fistula may also be congenital[23,24], complication of 
aortic dissection[25,26], occurring after trans-septal catheterization 
and catheter ablation for atrial fibrillation[27,28], or at aortotomy site 
following surgical myectomy[29]. Interestingly, it has been recently 
reported a case of aorto-right atrial fistula secondary to rupture of 
an occluded old saphenous venous graft to right coronary artery[30]. 
In only one case, aorto-right atrial fistula in the post-operative 
period was not consequence of the above mentioned mechanisms 
and a traumatic tear or damage due to aggressive decalcification 
near the suture was speculated[31]. In the present case, none of the 
above reported mechanisms were confirmed; the young age of the 
patient and the absence of aortic stenosis were consistent with the 
absence of significant aortic annular calcifications. Despite a clear 
pathophysiological mechanism for the reported fistula has not been 
clarified in the operative record, we speculated that a minimal tear 
at the first operation occurred for the need of re-implantation of the 
right coronary artery. This could be trivial at the hemodynamic test 
performed at the end of first operation and not clearly detectable or 
detected by an intra-operatively transesophageal echocardiography. 
Intra-aortic high pressure may then have promoted the progression of 
tear toward the right atrium anatomically strictly close to this aortic 
region. The small size probably accounted for the mild symptoms and 
clinical signs recorded of the aorto-right atrial fistula at the admission 
to residential cardiac rehabilitation. 
    The present case emphasizes the importance of echocardiographic 
screening in patients with cardiac disease referred to rehabilitation 
setting; it should be performed before discharge by the cardiac centre 
in case of referral to non-cardiac rehabilitation programs (as could 
happen with very old patients or patient with neurological disease 
complicating cardiac surgery and referred to geriatric or neurological 
rehabilitation) because difficulty in availability of diagnostic 
methods in such setting could let these patients be involved in the 
rehabilitation program with potential life-threatening consequences. 
    In conclusion, echocardiographic assessment at admission to 
cardiac rehabilitation setting after surgical valve intervention is 
strongly recommended even if clear clinical, functional or laboratory 
suspect of infection or known surgical complications are lacking. 
The role of transesophageal echocardiography and Doppler color-
flow imaging is paramount for the definitive diagnosis and detection 
of the fistula. Three-dimensional transthoracic echocardiography 
is emerging as new technique for the detection of the fistula[32]. 
Correction of aorto-right atrial fistula may be performed by 
traditional surgery although percutaneous repair could represent an 
optional technique[33].
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