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Abstract

Introduction: Giant sinus of Valsalva aneurysms (SVA) represent a rare cardiovascular
pathology that may remain asymptomatic for an extended period. However, they are
associated with a high risk of life-threatening complications, including compression of
adjacent structures and aneurysm rupture. Case presentation: We report a clinical case
of a 71-year-old female patient with a long-standing history of arterial hypertension and
cardiac arrhythmias, in which echocardiography revealed aneurysmal dilatation of the
right coronary sinus. Cardiac computed tomography (CT) confirmed the presence of a
giant aneurysm of the right sinus of Valsalva measuring 70 × 51 × 49 mm, compressing the
outflow tracts of both ventricles (right—up to 7 mm, left—up to 8 mm) and the left inferior
pulmonary vein (up to 3 mm), which clinically manifested as dyspnoea, lower-extremity
oedema, and rhythm disturbances. The patient successfully underwent complex recon-
structive surgery, including aortic root replacement and valve repair. Despite the technical
success of the operation, the patient died from pneumonia three months postoperatively.
Discussion: This observation underscores the critical role of imaging modalities (echocar-
diography and CT) in verifying this pathology. The use of multimodal imaging facilitated
both a timely diagnosis and a detailed three-dimensional evaluation of the aneurysm’s
relationship with adjacent structures. This information, in turn, guided personalised surgi-
cal planning. Conclusions: This case highlights the necessity of considering giant SVA in
the differential diagnostic workup of patients who present with unexplained symptoms of
heart failure.

Keywords: sinus of Valsalva aneurysm; aortic root; outflow tract obstruction; multislice
computed tomography; echocardiography; 3D reconstruction; heart failure

1. Introduction
Sinus of Valsalva aneurysm (SVA) is a rare cardiovascular disorder, the primary cause

of which is congenital weakness of the aortic wall at the level of the valvular annulus,
resulting from elastic tissue deficiency and leading to dilation of the aortic root between
the valve and the sinotubular junction [1,2].

The true prevalence of this pathology remains unknown; however, according to vari-
ous estimates, SVA occurs in approximately 0.09% of the general population and accounts
for 0.1–3.5% of all congenital heart defects. Furthermore, aneurysms are more frequently
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detected in males, with a male-to-female ratio of 4:1 [3,4]. Statistical data indicate a higher
prevalence of SVA among Eastern populations in comparison to Western countries [5].
SVAs are classified as congenital and acquired. The development of aneurysms during
life is most commonly associated with trauma, degenerative changes, and infectious or
inflammatory processes, such as infective endocarditis, syphilis, and tuberculosis [6]. The
peak incidence of SVA diagnosis occurs between the ages of 30 and 45 years [7].

In the vast majority of cases, SVAs are solitary, with the right coronary sinus being
the most prevalent site of involvement, accounting for up to 94% of cases. Conversely,
noncoronary and left coronary sinus involvement occur substantially less frequently, at 5%
and 1% of cases, respectively [2,6].

Frequently, sinus of Valsalva aneurysms remain asymptomatic and are discovered
incidentally on transthoracic echocardiography (TTE) or cardiac computed tomography
(CT) performed for other indications. Clinical manifestation (development of heart failure
signs, arrhythmias, and myocardial ischemia symptoms) results from compression of
adjacent structures or aneurysm rupture, the frequency of which may reach 64% according
to the literature [2,8,9].

The accurate diagnosis of an aneurysm, its characterisation, the assessment of its
relationship with adjacent anatomical structures, the evaluation of growth dynamics, and
the detection of concomitant cardiac anomalies and complications require the use of reliable
imaging modalities, such as TTE and cardiac CT [2,10].

The challenge with giant sinus of Valsalva aneurysms lies in the paradox between high
potential mortality (due to aneurysm rupture) and the often vague, nonspecific clinical
presentation that hinders early diagnosis of this pathology [9]. The description and analysis
of such cases is of critical importance for the development of more effective approaches
to diagnosis and treatment. The present clinical case report describes a patient with a
giant aneurysm of the right sinus of Valsalva, causing compression of the outflow tracts
of both ventricles and impingement of the left inferior pulmonary vein. This serves as a
vivid illustration of the aforementioned paradox and underscores the necessity of including
this pathology in the differential diagnostic considerations for unexplained symptoms of
heart failure.

2. Case Presentation
A 71-year-old female patient was admitted to the Vinogradov Faculty Therapeutic

Clinic (FTC; Sechenov University) in April 2025. She presented with dyspnoea on minimal
exertion, labile blood pressure with maximum elevations up to 190/90 mmHg, paroxysms
of tachyarrhythmia, unproductive cough, and general weakness.

2.1. Social and Family History

There was no family history of cardiovascular disease. However, the patient had a
significant allergic history. She reported developing rhinorrhea, lacrimation, and dry cough
upon exposure to cat-related hazards, household dust, and household chemicals.

2.2. Medical History

The patient had a long-standing history of arterial hypertension, with blood pressure
elevations up to 200/100 mmHg. She had previously taken various antihypertensive
medications, which had controlled her blood pressure adequately. Since 2019, she had ex-
perienced paroxysms of tachyarrhythmia, with a heart rate of 130–160 bpm. In winter 2021,
she experienced constricting retrosternal pain that radiated to her left arm during moderate
exertion. The pain subsided with rest. During a routine examination in the summer of
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2021, a prior myocardial infarction was suspected; however, coronary angiography was
not performed.

In February 2022, the patient’s condition worsened, with new-onset unexplained weak-
ness, prolonged episodes of tachyarrhythmia, and constricting retrosternal pain radiating to
the left arm. She was admitted to a city hospital. On admission, electrocardiography (ECG)
showed atrial flutter with a ventricular rate of 150 bpm. TTE revealed an aneurysm of the
right sinus of Valsalva causing obstruction of the right ventricular outflow tract (RVOT),
akinesis of the basal and mid segments of the right ventricle, and marked right heart
chamber dilatation with relative left heart chamber underfilling. CT of the chest confirmed
a coronary sinus aneurysm and revealed a pericardial effusion (up to 20 mm) and bilat-
eral pleural effusions (up to 8 mm). After transoesophageal echocardiography excluded
left atrial appendage (LAA) thrombosis, pharmacological cardioversion with amiodarone
was performed, successfully restoring sinus rhythm. The patient’s status had stabilized
following cardioversion. She was prescribed amiodarone, valsartan, spironolactone, statins,
and anticoagulants.

The patient was assessed by a cardiac surgeon of the local city hospital. Surgical
treatment was declined due to the technical complexity of the procedure and the high risk
of perioperative complications. She then remained clinically stable on medical therapy
for nearly two years, undergoing regular echocardiographic monitoring. Consequently,
the patient did not seek consultation with cardiac surgeons at expert centers for a second
opinion regarding the indications for surgical treatment and risk assessment.

The patient’s condition had deteriorated since December 2024, when she developed
worsening dyspnoea and oedema in her lower extremities. She also complained of a dry
cough, which she had experienced for the previous three years. She was admitted to the
Cardiology Department of the Vinogradov Faculty Therapeutic Clinic for further evaluation
and management.

2.3. Physical Examination

On examination: height 150 cm, weight 65 kg, BMI 28.8. Skin color was normal. The
patient had moderate bilateral lower-extremity oedema. Fine crackles were heard at both
lung bases. Respiratory rate was 19 breaths/min. Cardiac auscultation revealed a harsh
systolic murmur heard throughout the precordium, loudest at the left sternal border in the
second intercostal space. Heart rate was 68 bpm and regular, with occasional extrasystoles.
Blood pressure was 135/80 mmHg.

2.4. Laboratory Tests

Complete blood count was within normal limits. Biochemical analysis revealed mildly
elevated potassium (5.6 mmol/L), creatinine (129 µmol/L; eGFR: 34.38 mL/min/1.73 m2),
and urea (9.63 mmol/L). Coagulation tests were consistent with therapeutic anticoagulation,
showing elevated INR, prolonged prothrombin time, and a reduced prothrombin index.

2.5. Instrumental Tests

The ECG revealed right axis deviation, incomplete right bundle branch block, negative
T waves in leads II, III, aVF, and V1–V5, first-degree atrioventricular block (PR interval,
204 ms), and QT prolongation (QTc, 501 ms) while the patient was on amiodarone 200 mg
daily (Figure 1). 24 h Holter monitoring showed persistent first-degree AV block with
a maximal PR interval of 240 ms and 1960 premature ventricular contractions (PVCs).
ST-segment depression (up to 2 mm) was present in leads I and V4–V6, along with negative
T waves in leads II, III, aVF, and V1–V6.
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Figure 1. ECG of patient B. Paper speed 25 mm/sec, heart rate 66 beats per minute. More details can
be found in the text.

Comprehensive TTE (Figure 2A–D) revealed an aneurysm of the right sinus of Valsalva
measuring 6 × 4 cm, causing obstruction of the RVOT with accelerated flow (peak velocity
441 cm/s; peak gradient 77 mmHg). There was marked dilatation of the right heart
chambers (right atrial volume 143 mL; right ventricle basal diameter 6 cm) with secondary
tricuspid regurgitation (grade 2–3) and reduced RV systolic function (TAPSE 1.2 cm).
Moreover, there were signs of pulmonary hypertension (PASP 73 mmHg). Left ventricular
systolic function was preserved (LVEF 57%), and diastolic dysfunction was noted. A
minimal pericardial effusion was also observed.

 

 

Figure 2. Aneurysm of the right coronary sinus (An). Ao—aorta; RV—right ventricle; AV—aortic
valve. (A) Parasternal window PLAX view. (B) Parasternal window PSAX view. (C) Expansion of the
right coronary sinus 6.0 × 4.0 cm. (D) Accelerated blood flow with a diameter of 7 mm and Vmax
441 cm/s, Pmax 77 mm Hg in the outflow tract of the right ventricle.
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Cardiac CT (Figure 3) revealed no haemodynamically significant coronary artery
stenosis. It confirmed a giant aneurysm of the right sinus of Valsalva (70 × 51 × 49 mm;
neck 27 mm) with a thin wall, markedly turbulent flow, and no evidence of thrombosis
(yellow arrows). The aneurysm caused compression of the RVOT (to 7 mm), the LV outflow
tract (to 8 mm), and the left inferior pulmonary vein (to 3 mm). The LV and LA were
compressed by the dilated right chambers: LVEDD was 26 mm; the RV was markedly
dilated (61 mm) with myocardial hypertrophy; the RA was also dilated (73 × 74 mm).
There was also a pericardial effusion of up to 15 mm.

 

  

Figure 3. Cardiac CT, (A) 3D reconstruction; (B) axial plane, soft-tissue window; (C) coronal recon-
struction, soft-tissue window. Yellow arrows shows giant aneurysm of the right sinus of Valsalva.
Description in the text.

Given the patient’s allergic history and unproductive cough, spirometry with bron-
chodilator reversibility testing was performed. It revealed mild bronchial obstruction:
initial forced expiratory volume in the first second (FEV1) was 75% of predicted, forced vi-
tal capacity (FVC) was within normal limits, and the FEV1/FVC ratio was 81%. She showed
a positive response to salbutamol 400 mcg, with an increase in FEV1 of 37% (460 mL). Thus,
bronchial asthma was confirmed, contributing to the dyspnoea related to heart failure.

2.6. Follow-Up and Treatment

The patient was prescribed an antihypertensive therapy consisting of valsartan
(160 mg) and amlodipine (5 mg). She continued antiarrhythmic (amiodarone 200 mg),
anticoagulant (apixaban 10 mg), and statin therapy (atorvastatin 20 mg) as well as spirono-
lactone (25 mg). Heart failure therapy was enhanced with dapagliflozin (10 mg) and
furosemide (40 mg). For asthma control, she was also prescribed budesonide/formoterol
160/4.5 µg, one inhalation twice daily. The treatment led to significant clinical improvement,
with marked reduction in dyspnoea and enhanced overall well-being.
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Due to the thinning of the giant right sinus of Valsalva aneurysm wall, indicating a
high risk of rupture, compression of both ventricular outflow tracts, and marked right heart
chamber dilatation from haemodynamic overload. So, the patient was referred for surgery.
She successfully underwent replacement of the right sinus of Valsalva, the ascending aorta,
and the hemiarch under cardiopulmonary bypass with preserved distal perfusion. Aortic
valve repair included decalcification of the non-coronary cusp, annulus reduction at the
NC-RC commissure (El Khoury procedure), central plication of the right coronary cusp, and
shaving of the left coronary cusp. Tricuspid annuloplasty (Batista technique), aortic root
remodelling (Bahnson technique), radiofrequency ablation of the pulmonary vein ostia, left
atrial appendage ligation, and drainage of the right sinus of Valsalva aneurysm cavity were
also performed. However, the patient died from pneumonia three months postoperatively.

3. Discussion
Giant SVA is a rare condition for which there is no universally accepted size criterion.

The term is generally reserved for aneurysms that substantially exceed average dimen-
sions or pose a high risk of complications. Although SVAs may remain asymptomatic for
extended periods, they can develop clinical manifestations, including chest pain, arrhyth-
mias, and syncope, secondary to compression of adjacent structures [11]. Rupture can also
precipitate life-threatening conditions, such as ST-segment elevation myocardial infarction
and cardiogenic shock, which necessitate emergent surgical intervention [12,13].

A review of the literature (Table 1) confirms that surgical repair is the predominant
strategy with favorable outcomes in most cases. Conservative management is rarely
selected and is typically reserved for elderly patients. In the present case, severe dyspnoea
improved after optimizing heart failure and asthma treatment. However, the high rupture
risk and compression of both ventricular outflow tracts and the left inferior pulmonary
vein made surgical correction necessary. Despite technical success, the patient died from
pneumonia three months postoperatively—an outcome likely caused by chronic pulmonary
congestion, preexisting asthma, and postoperative mechanical ventilation.

Table 1. Clinical cases of giant sinus of Valsalva aneurysms.

Author, Year of Publication Aneurysm Location, Size Patient Age, Sex Clinical Features Treatment Outcome

Ozawa K et al., 2023 [14] Left coronary sinus,
77 mm 49, woman Severe aortic

regurgitation Surgical treatment Favorable

Hu P et al., 2024
[15]

Left coronary sinus
(64 × 45 mm) +
noncoronary sinus
(28 × 18 mm)

64, woman
Dyspnoea on
exertion, angina
pectoris

Surgical treatment Favorable

Lee J et al. 2026
[16]

Right coronary sinus,
25 mm 72, woman Severe aortic

regurgitation Surgical treatment Favorable

Ma L et al., 2022
[17]

Right coronary sinus
(65 × 70 mm) 51, man Rupture of a giant

SVA
Emergent surgical
treatment

Adverse, cause
of death—
ventricular
tachycardia.

Ferreira AC et al., 1996
[18]

Left coronary sinus
(8 × 20 mm) 50, woman

Myocardial infarction
during stress testing
due to compression
of the circumflex
coronary artery

Surgical treatment Favorable

Thomas VV et al., 2023
[19]

Left coronary sinus,
Size not reported 73, man

Cardioembolic stroke
due to thrombosis of
the aneurysm cavity

Surgical treatment Favorable
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Table 1. Cont.

Author, Year of Publication Aneurysm Location, Size Patient Age, Sex Clinical Features Treatment Outcome

Mekhryakov S.A. et al.,
2025
[20]

Noncoronary sinus, Size
not reported 19, man

Ischemic stroke,
thrombectomy of the
right middle cerebral
artery. During the
diagnostic workup, a
thrombosed
aneurysm of the
noncoronary SVA
was identified

Conservative
Management +
Surgical treatment

Favorable

Presidiana B. et al. 2024
[21]

Right coronary sinus, Size
not reported 33, woman

Severe heart failure
due to rupture of an
aneurysm of the right
SVA and an
associated Gerbode
defect

Surgical treatment Favorable

Wi JH et al., 2019
[22]

Noncoronary sinus (up to
70 mm) 52, man Sudden chest pain,

dizziness Surgical treatment Favorable

Dong W. et al., 2024
[23]

Sinus of Valsalva, not
otherwise specified
(diameter 103 mm)

89, man

Dyspnoea on
exertion; Severe
pulmonary
hypertension;
CT: bilateral multiple
pulmonary artery
thromboembolism in
combination with a
sinus of Valsalva
aneurysm

Conservative
Management Favorable

Accurate imaging modalities play a pivotal role in the diagnosis and verification of
SVAs. TTE is the preferred method for primary diagnosis due to its non-invasiveness, wide
clinical availability, ability to provide real-time data, and high accuracy in assessing aortic
root anatomy and intracardiac haemodynamics. TTE facilitates the timely detection of this
pathology and plays a vital role in the early verification of life-threatening complications,
primarily when perforation or rupture of the aneurysm is suspected, which is critically
important for determining emergency management strategies [24,25]. CT angiography is
the most widely used radiological imaging modality for confirming SVAs and planning
surgical intervention. The combination of high spatial resolution and sophisticated post-
processing algorithms, encompassing multiplanar reformations and 3D reconstructions,
facilitates a comprehensive evaluation of the topographic and anatomical relationships
between the aneurysmal sac and the surrounding structures, including the ventricular
outflow tracts, the aortic valve annulus, and the proximal coronary artery segments. This is
of paramount importance for the thorough diagnostic characterisation of the lesion and the
subsequent risk stratification [10,26,27].

While cardiac CT provided excellent spatial resolution for the 3D reconstruction
in this case, cardiac magnetic resonance imaging (CMR) is increasingly recognized as a
complementary modality for assessing SVAs. CMR offers superior tissue characterisation
and precise quantification of ventricular volumes and function without radiation exposure.
It also provides high-quality, whole-heart imaging that can be integrated into surgical
planning platforms [28]. Although CMR was not performed in our patient due to logistical
constraints and the urgency of surgical planning, following clinical deterioration, it should
be included in the diagnostic algorithm, particularly for younger patients or those with
contraindications to iodinated contrast, to refine anatomical assessment and myocardial
viability analysis prior to complex aortic root reconstruction.

The present case illustrates the clinical dilemma of timing surgical intervention for
unruptured giant SVA. Our patient was initially managed conservatively in 2022 after
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haemodynamic stabilization. However, progressive dilation of the right heart chambers
and clinical deterioration over two years highlight the substantial risk of conservative
management in giant SVA with documented outflow tract obstruction.

Surgical intervention is frequently necessary when a SVA significantly enlarges, its
wall becomes thin, or complications such as rupture of the aneurysm or compression of
adjacent anatomical structures occur. A variety of surgical treatment methods are employed,
including aortic root remodelling and sinus of Valsalva reconstruction, using patches to
repair the aneurysmal defect [29,30].

Despite considerable progress in the development of surgical techniques and radiolog-
ical imaging modalities, the issue of early detection of asymptomatic and oligosymptomatic
SVAs remains pertinent. Young patients with mesenchymal dysplasia syndrome constitute
a high-risk group in which screening and dynamic follow-up are essential [31–33]. TTE
is an optimal method for primary diagnosis in this patient cohort. It facilitates the timely
detection of pathological dilatation of the sinuses of Valsalva and the initiation of preventive
therapeutic measures prior to the onset of life-threatening complications, such as rupture
or dissection of the aneurysm [34,35].

4. Conclusions
Giant sinus of Valsalva aneurysm is a rare but life-threatening condition requiring a

high level of suspicion in patients presenting with symptoms such as unexplained heart
failure, dyspnoea, or arrhythmias. This case shows that giant aneurysms can cause severe
haemodynamic compromise by compressing the ventricular outflow tracts and pulmonary
veins. Multimodal imaging, including TTE and cardiac CT with 3D reconstruction, is essen-
tial for accurate diagnosis, anatomical mapping, and surgical planning. In the presented
clinical case, despite successful surgical treatment, the patient died of pneumonia three
months after the operation. This highlights the importance of comprehensive perioperative
care, particularly for elderly patients with preexisting pulmonary congestion and chronic
respiratory diseases. Early diagnosis and timely surgical referral, once symptomatic giant
SVA is confirmed, are essential for reducing the risk of adverse outcomes.
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Abbreviations
The following abbreviations are used in this manuscript:

3D three-dimensional
An aneurysm
Ao aorta
AV atrioventricular
bpm beats per minute
cm centimeters
CT computed tomography
TTE transthoracic echocardiography
ECG electrocardiography
eGFR estimated glomerular filtration rate
FEV1 forced expiratory volume in the first second
FVC forced vital capacity
INR international normalized ratio
LA left atrium
LV left ventricle
LVEDD left ventricular end-diastolic dimension
LVEF left ventricular ejection fraction
mL milliliters
mm millimeters
mmHg millimeters of mercury
NC-RC non-coronary—right coronary (commissure)
PASP pulmonary artery systolic pressure
PLAX parasternal long-axis (view)
PSAX parasternal short-axis (view)
PVCs premature ventricular contractions
RA right atrium
RV right ventricle
RVOT right ventricular outflow tract
SVA sinus of Valsalva aneurysm
TAPSE tricuspid annular plane systolic excursion
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