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Sinus of Valsalva aneurysm that 
fistulizes into the right atrium
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ABSTRACT

The Valsalva sinus aneurysm is a rare entity in the general 
population, with an incidence between 0.14 and 3.5% in 
open-heart surgeries, with a wide clinical spectrum and 
both electrical and mechanical complications. We present 
the case of a patient with an aneurysm of the right sinus 
of Valsalva that fistulized to the right atrium and was 
complicated with heart failure. The echocardiographic 
images that were useful to establish the diagnosis and 
the therapeutic measures are shown, as well as a review 
of the topic.

RESUMEN 

El aneurisma del seno de Valsalva es una entidad rara en 
la población general, con una incidencia entre 0.14 y 3.5% 
en cirugías de corazón abierto, con un amplio espectro 
clínico y complicaciones tanto eléctricas como mecánicas. 
Se presenta el caso de un paciente con aneurisma del seno 
de Vasalva derecho fistulizado hacia aurícula derecha 
complicado con insuficiencia cardiaca. Se muestran 
las imágenes ecocardiográficas que fueron útiles para 
establecer el diagnóstico y las medidas terapéuticas, 
además de una revisión del tema.
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septum defect, bicuspid aortic valve, aortic 
insufficiency, coarctation of the aorta, patent 
ductus arteriosus, quadricuspid pulmonary 
valve, pulmonary stenosis, anomalies of the 
origin of the coronary arteries.

The factors that contribute to the formation 
and rupture of the Valsalva sinus aneurysms are: 
low implantation of the valvular annulus, defective 
development of the conal septum or of the 
endocardial bearings of the aortic and pulmonary 
valves and the high pressure of the aorta.

Clinical spectrum is very wide. We can 
find asymptomatic patients in the case that 
the aneurysm is intact and the Valsalva 
sinus aneurysm is an incidental diagnosis, 
or symptomatic patients with mechanical 
complications such as fistulized Valsalva sinus 
aneurysm, heart failure, infectious endocarditis, 
open rupture to pericardium, acute myocardial 
infarction and electrical complications such as 
complete atrioventricular block, these last three 
causes can lead to sudden death.1,2

We report a case of a patient with a right 
sinus of Valsalva aneurysm that fistulized to 

INTRODUCTION

The Valsalva aneurysm was described in 
18391,2 all presented in Valsalva sinuses of 

the aortic valve and not in the pulmonary artery. 
It is a rare entity, with an incidence between 
0.14 and 3.5% in open heart surgeries.1

They are dilatations of the sinus due to 
a weakness of the middle layer of the aortic 
wall.3 This fragility of the aortic wall is explained 
due to a defective union of the exit tract, 
valvular ring and anterior wall of the aorta.4 
They may be congenital or acquired. Those 
of acquired type are due to degenerative, 
infectious, traumatic causes, connective 
tissue diseases such as Marfan syndrome or 
Ehlers-Danlos syndrome, although in these 
pathologies rupture is extremely rare.5 These 
aneurysms progressively dilate until they 
rupture towards the 4 cavities of the heart,6 less 
frequently they break into the pulmonary artery, 
pericardium, vena cava, pleural cavity. They 
are associated with other congenital anomalies 
such as the interatrial or interventricular 
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the right atrium with surgical repair being the 
treatment of choice.

The clinical history of our patient that denies 
data such as cardiac surgery, fever or sudden 
episode of chest pain inclines us to think that 
it is a problem acquired with a gradual and 
progressive perforation with surgical repair 
being the treatment of choice.

CLINICAL CASE

We present the case of a 44-year-old male 
patient, resident in Manta-Ecuador, tobacco 
user, without past cardiovascular diseases. Past 
medical history: hepatic cirrhosis diagnosed 8 
years ago without treatment and non-dialytic 
chronic renal failure (6 months). He entered 
our institution due to a history of 6 months 
characterized by dyspnea of medium to minimal 
efforts, ascites, oedema in the lower extremities 
and palpitations. He had symptomatic right heart 
failure due to dyspnea, ascites and oedema in 
the lower extremities. Blood pressure at 
admission was 90/60 mmHg, tachyarrhythmic, 
with a heart rate of 100 beats per minute, and 
a respiratory rate of 24 breaths per minute. 

Physical examination revealed elevated jugular 
venous pressure, jugular vein III/III (Figure 
1), bilateral rales, continuous pansystolic 
murmur in the base and mesocardium, painful 
hepatomegaly, hepatojugular reflux, ascites, and 
oedema in the lower extremities 5/6. A chest 
X-ray was performed that showed an increase 
in cardiac silhouette at the expense of right 
cavities. Hemogram, anemia, impaired renal, 
hepatic and ionogram function, natriuretic 
peptide and elevated C-reactive protein. An 
electrocardiogram was performed showing 
atrial fibrillation of moderate ventricular 
response, hypertrophy of the right ventricle with 
disorders of ventricular repolarization (Figure 
2). A transthoracic echocardiogram showed 
a left ventricle with increased ventricular 
volumes, with moderate systolic dysfunction, 
a dilated and hypokinetic right ventricle with a 
TAPSE of 12 mm and a tissue S wave of 4 cm, 
flattening of the interventricular septum (SIV), 
overload to right ventricle due to left-to-right 
shunt with a pulmonary artery systolic pressure 

Figure 1: Jugular Ingurgitation III/III.

Figure 2: EKG: Atrial fibrillation of moderate ventricular response (FAMRV).

Figure 3: Color Doppler echocardiogram: Short axis: 
Valsalva sinus aneurysm that communicates with the 
right atrium.
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(PSAP) of 48mmHg, acceleration time (TAC) 
65 m. In the short axis at the level of the great 
vessels an annular, very well defined image was 
observed floating inside the right atrium (AD) 
(Figures 3 and 4). With the transesophageal 
echocardiogram a right sinus of Valsalva 
aneurysm that fistulized to the right atrium 
(Sakakibara type IIIa classification) was observed. 
With color Doppler and continuous Doppler it 
was observed a continuous, turbulent, high-
velocity flow between the fistulized aneurysm 
and right atrium (Figure 5) with a gradient of 
60 mmHg. This flow begins in the systole and 
extends until the diastole, differentiating itself 
from the tricuspid regurgitation flow. Left and 
right cardiac catheterization was performed 
observing normal coronary arteries and without 
significant lesions, passage of contrast from the 
aorta to the right atrium through what looks 

like a fistula between the right Vasalva sinus 
and the right atrium (Figure 6), with a broad 
trajectory of about 6-8 mm, severely dilated 
right atrium, increased right cavity pressures, 
right atrial pressure (DBP): 25 mmHg, right 
ventricular pressure (PVD): 49/0-6, moderate 
pulmonary hypertension PSAP 52/30, PAMP 40, 
pulmonary vascular resistance (PVR): 82 dynes, 
systemic vascular resistance (SVR): 648 dynes, 
pulmonary vascular resistances are slightly 
increased, with a cardiac output (CO) of 6.7 L/
min/m2 and a cardiac index (CI): 4.7 L/min/m2, 
increased by the great hyperflow caused by the 
left-right fistula.

Treatment 

Pharmacological treatment was initiated with 
diuretics such as intravenous furosemide and 

Figure 4: Color Doppler echocardiogram: Apical 4 chambers: Dilation of right cavities. With color Doppler, a 
communication is observed between the ruptured right Valsalva sinus aneurysm and the right atrium.

Figure 5: Ecotransesophageal: Short axis. With color 
Doppler, a communication is observed between the 
ruptured right Valsalva sinus aneurysm and the right atrium. 

Figure 6: Catheter: Contrast step from the sinus of 
Vasalva right fistulized towards the right atrium.
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water restriction to achieve a negative balance 
and inotropic drugs such as dobutamine to 
maintain anterograde perfusion. This case is 
presented to the medical-surgical staff and 
they decided to perform surgery to repair 
Vasalva’s right sinus. The patient underwent 
surgery, during the procedure right aortoatrial 
fistula was observed from the right aortic sinus 
infra ostial coronary. A fistulamarsupialization 
was performed with right atriotomy, fistula 
closure, atrioraphy, aortorrhaphy, electrical 
and pharmacological cardioversion due to 
ventricular fibrillation and transient pacemaker 
due to extreme bradycardia secondary to 
the pharmacological effect of amiodarone. 
A transthoracic control echocardiogram was 
performed, which revealed the absence of 
residual or new aortoatrial fistula. The patient 
responds favorably being discharged and 
control by external consultation.

DISCUSSION

Vasalva sinus aneurysms can develop in any of 
the 3 sinuses, being the most frequent in the 
right one (67.5-93.4%), then the non-coronary 
(25-29%) and the last place the left (1-8%).7 
Aneurysms of the right sinus rupture more 
frequently to the right ventricle (60%), right 
atrium (29%), left atrium (6%), left ventricle 
(4%) or pericardium (1%).8

It is known to be five times more frequent in 
Asian countries than in Western countries.9 The 
male gender is the most affected with 65% to 
80% of cases and a male / female ratio of 4: 1.10

According to the study group of De Bakey 
et al., the anomalies of the sinus of Valsalva can 
be classified into three groups:11

1.  Aneurysm of the sinus.
2.  Aneurysm with fistula.
3.  Fistula.

In our case, the presence of an aneurysm 
with a fistula was documented to the right 
atrium, belonging to group 2.

The diagnosis can be made by color-
Doppler echocardiography and transesophageal 
echocardiogram. Those studies give sufficient 
information to make the diagnosis.12 It is 
also necessary to perform the catheterization 

because they have other cardiac anomalies. 
In our case, the transthoracic echocardiogram 
allowed us to observe the rupture of the 
sinus of Valsalva in the first instance, so it 
was necessary to complete the approach 
with a transesophageal echocardiogram and 
aortogram.

If there is a rupture, the supraventricular 
a r r h y thm ia s  c an  be  f ound  on  t he 
electrocardiogram, especially atrial fibrillation, 
electrical axis displaced to the right, right 
ventricular hypertrophy. When aneurysm 
ocurs without rupture, the electrocardiogram 
is usually normal unless the atrioventricular 
node or any of its branches is compressed, 
and we can find complete atrioventricular 
block or other atrioventricular conduction 
abnormalities.13 In the case of our patient, we 
found by electrocardiogram, atrial fibrillation 
rhythm, right ventricular hypertrophy data and 
ventricular repolarization disorders.

The natural evolution of the aneurysm may 
be rupture to a cavity, usually right, causing 
a left-to-right shunt. The physiopathological 
and clinical consequences will depend on 
how fast the rupture occurs, the magnitude 
of the shunt and the receiving cavity. When 
the rupture occurs abruptly and the shunt 
is important, it generates rapid onset of 
pulmonary congestion, severe and progressive 
heart failure,12 of poor prognosis if left to its 
evolution. If the rupture is slow and the shunt is 
small, it can go unnoticed for a long time, with 
bacterial endocarditis being the complication 
of greatest risk in this phase. When a ruptured 
or intact aneurysm penetrates the base of the 
interventricular septum, a complete heart 
block occurs and causes syncope or death.

Our patient presented signs of hemodynamic 
overload of the right cavities from a clinical, 
electrocardiographic and echocardiographic 
point of view.

In 1962, Sakakibara and Konno established 
the classification of the Valsalva aneurysms, 
which is still valid. They classified them into 4 
types according to the coronary sinus affected 
and the area where they fistulized, with 3 
subdivisions being type III (Table 1).13

The case corresponds to a Vasalva type IIIa 
aneurysm of this classification
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The absolute indications for surgery in 
unruptured aneurysms are obstruction of the 
outflow of the right ventricle, infection, arrhythmias 
or obstruction of a coronary artery.14 The closure of 
the fistula is recommended even in asymptomatic 
patient, due to relatively few complications related 
to the procedure and the risk of complications 
such as heart failure, bacterial endocarditis, 
pulmonary vascular disease, formation of other 
aneurysms and spontaneous rupture, are greater 
if such surgery is not performed.14

In addit ion, repair  surgery entai ls 
immediate results and reduces the risk of the 
aforementioned complications, improving the 
life expectative of patients.15

Open surgery is the most used technique, 
although there are successful reports of 
percutaneous closure.16 Surgical correction is 
usually simple, and it can be done almost always 
through an aortic approach, with a mortality lower 
than 1% and with a survival at 5 and 10 years of 
97 and 90%, respectively.15 It has been suggested 
that perioperative mortality increases from 4 to 
5 times in cases of infection or endocarditis.10,17 
Special mention is made of patients with large 
fistulas in whom the function of the aortic valve 
has been compromised or fistulas that are located 
near the coronary ostium which the procedure is 
more difficult, since coronary or valvular surgery 
techniques should be associated.

Recurrence of a fistula, after corrective 
surgery, is rare, reporting around 3% according 
to the series of Van JA and collaborators.18

CONCLUSION

The present case allows us to observe the 
clinical evolution and the importance of an 

early diagnosis in a patient with aneurysm of the 
right sinus that is perforated to the right atrium 
presenting heart failure and intense continuous 
heart murmur.
The final diagnosis is heart failure due to 
overload of the right atrium secondary a left 
to right shunt. The transthoracic and the 
transesophageal echocardiograms are decisive 
in the diagnosis. The treatment for Valsalva sinus 
aneurysms that fistulize to another receiving 
chamber is surgical correction because it has 
excellents results and low mortality. 
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