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Summary

The objective of the present study was to assess the value of imaging techniques in
the diagnosis of ruptured aneurysm of sinus of Valsalva (RASV).38 patients were
included in the study. 30 were male and 8 female. Their age ranged from 7 to 55 years
(mean 25.8 years). Echocardiographic and doppler studies were done in all cases and
20 patients underwent catheterization and angiography. Two patients were
asymptomatic, 20 (53%) had acute onset of symptoms and in the remaining 16 (42%)
patients symptoms developed gradually. Twenty two (58%) patients were in NYHA
functional class IIIor IVwhen first seen. Predominant symptoms were dyspnea (79%),
palpitation (55%) and chest pain (52%). A continuous machinery murmur was
detected in all the patients with associated thrill in 34 patients. Right coronary sinus
(RCS) was the most common sinus involved (89%) followed by the noncoronary
sinus (NCS)which was involved in 11%of patients. None of the patients in our series had
aneurysm of the left coronary sinus. Twenty eight of the 34 RCS aneurysms ruptured
into the right ventricular outflow tract (RVOT),4 into right ventricular cavity (RVC),one
into right atrium (RA)and one dissected into the ventricular septum and subsequently
ruptured into the left ventricle. Of the 4 NCSaneurysms, 2 ruptured into RVC,one into
RAand one into both the RAand RVC.Associated ventricular septal defect (VSD)was
found in 10(26%) patients and all of these patients had RCS aneurysm that ruptured
into the RVOT. Aqrtic regurgitation (AR) was detected in 16 (42%) cases. Discrete
subaortic stenosis was detected in one patient who also had associated VSDand AR.
Vegetation of the aortic valve was detected in one patient who had RCS aneurysm.
Twelve patients (11 male and one female) underwent surgical correction, 10 with and 2
without prior catheterization. Localization of the involved sinus, site of rupture and
associated cardiac lesions byechocardiography and doppler study were found accurate
at surgery and/or angiography in 22 cases of our series. Imaging techniques, thus
appeared to be reliable tools for the diagnosis of RASV.

Introduction

An aneurysm of the sinus of Valsalva (ASV)

is a rare cardiac anomaly which may be

congenital or acquired. The congenital

aneurysm is morecommon thanthe acquired

form, which may occur either as an isolated
defect or in association with other cardiac

lesions'. Its incidence ranges from 0.1 to

3.5% of all-congenital heart defects2.These

aneurysms are usually clinically silent until
rupture. The presentation of a patient with
ruptured aneurysm of sinus of Valsalva
(RASV)depends uponthe size ofthe rupture,
the receiving cardiac chamber, and
associatedanomalies.Thefirstcase of RASV

was reported by Hope3 in 1838 and was
described indetail byThurnam4 in 1840.The
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clinical, hemodynamic and angiographic

findings of RASV have been previously
described by others5-9.The incidence of RASV

has been reported higher inOriental countries

than in the West10.11.Early recognition and

accurate diagnosis of the condition is

important because the prognosis is poor

unless surgical repair is done. The purpose

of this report is to review our clinical

experience with 38 patients with RASV in

Bangladesh.

Materials and methods

We have detected RASV in 38 patients
between January 1987 and December 1994
in the National Institute of Cardiovascular

Diseases. The diagnosis was made in all
patients by echocardiography and Doppler
study. Twenty of these patients were
subjected to cardiac catheterization.

A combined two-dimensional and Doppler
echocardiography was performedwith either
Toshiba SSH-60A or Aloka Color Doppler

SSD 870 equipped with 2.5 and 3.5 MHz
transducers with imaging, pulsed and
continuous wave Doppler and Color flow
mapping capabilities. Parasternal long and
short axis views at the level of the aortic

sinuses were used to delineate the anatomy

and site of origin of the aneurysm and its
rupture into the adjacent cardiac cavities.
The rightventricular inflowand outflow views
were sometimes used to delineate the

anatomy better. A pulsed Doppler cursor
was placed in the ASV and at the site of
rupture to pick up the continuous signal to
confirm the presence of rupture. Color flow
mapping was usedto identifythe flow pattern
in the last 20 patients. The diagnosis of
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rupture was made if a consistent echo
dropout or discontinuity in the echoes
arising from the tip of the aneurysm was
visualized along with high velocity turbulent
flow during both phases of the cardiac cycle
in the receiving chamber near the rupture of
ASVinthe pulsedDopplerechocardiography.
The findings were substantiated by the
presence of systolic and diastolic flow from
the aneurysm into the receiving chamber at
color flow imaging12-14.The presence of a
ventricular septal defect (VSD), aortic
regurgitation (AR), abnormalities of aortic
and pulmonary valves or any other
abnormalities were especially sought and
confirmed as recommended by Perry et a115.

Twenty of these 38 patients were subjected
to cardiac catheterization and angiography.
Catheterization was performed with patient
in a fasting state under mild sedation.
Intracardiac pressures were measured by
using fluid filled catheters attached to an
electronic transducer. Root aortography in
right and left anterior oblique views were
performed to demonstrate the sites of origin
and rupture of the aneurysm and the
presence of AR. Aortic regurgitation was
graded according to the recommendation
of Sellers etap6.A leftventriculography in left
anterior oblique view was performed to
demonstrate the presence of VSD.

Results

In the present series, thirty patients were
male and 8 female, male to female ratio

being 3.8:1. Their ages ranged from 7 to 55
years, with a mean of 25.8 years. Majority
(76%)of our patients were between the ages
of 11 and 30 years (table-I). Two patients
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were asymptomatic, 20 (53%) patients had
acute onset of symptoms, whereas the
symptoms developed gradually in the
remaining 16 (42%) patients. Twenty two
(58%)patientswere inNYHAfunctional class
III or IV when first seen. Predominant

symptoms were dyspnea (79%), palpitation
(55%)andchest pain (52%).Dizziness(21%)
and swelling of feet and legs (18%)were also
noted. A machine like systolic and diastolic
murmur was heard in all patients. Thirty four
(89%)patientshadassociatedthrill.Widened
pulse pressure was observed in 28 (74%)
patients. Mean pulse pressure in these
patients was 88.5:!:29.7mm Hg. Routine
chest roentgenogramshowed cardiomegaly
of varying degree in 34 (89%) and increased
pulmonary vasculature in 28 (74%) patients.
Chest X-ray was normal in 4 patients. All the
patients were in sinus rhythm and 5 had
normal ECG. Left ventricular hypertrophy by
voltage criteria and ST-T abnormalities were
found in 29 (76%) patients and 4 had
biventricular hypertrophy.Left bundlebranch
block was found in 5 patients and 2 had
prolonged PR interval.

Table - I : Age and sex distribution in 38 patients

with RASV.
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All RASV included in the present series
were congenital in origin. The aneurysm
originated from rightcoronary sinus (RCS) in
34 patients and from noncoronary sinus
(NCS) in 4 patients. Of the 34 aneurysms
originating from RCS, 28 ruptured into the
right ventricular outflow tract (RVOT) (fig.-
1 & 2), 4 into the right ventricular cav,ity

Fig.-1 : Parasternal short axis view at the level of
aortic sinuses showing aneurysm of right
sinus of Valsalva rupturing into the RVOT.

, ,

Fig.-2: Aortogram in left anterior oblique
projection showing aneurysm of the right
sinus of Valsalva ruptured into the RVOT.
Pulmonary artery is also visualized.
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Age (Years) Male Female Total

< 10 0 1 1

11 - 20 5 4 9

21 - 30 18 2 20

31 - 40 3 0 3

41 - 50 3 1 4

> 50 1 0 1

30 8 38
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(RVC) (fig.-3), one into the right atrium (RA)
(fig.-4) and one dissected intotheventricular
septum and subsequently ruptured into the
left ventricle (Fig.-5). Of the 4 aneurysms
originating from NCS,2 ruptured into RA and
one ruptured into both RA and RVC (table -
II). Evidence of calcification of the aneurysm
wall was detected in 2 cases, both of them
had grade 3 AR and one of them had left
bundle branch block in the ECG.

Fig.-3: Parasternal short axis view at the level of
aortic sinuses showing aneurysm of the
right sinus of Valsalva rupturing into RV

cavity.

Fig.-4 : Parasternal short axis view at the level of
aortic sinuses showing aneurysm of the
right sinus of Valsalvarupturinginto the RA.
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Fig.-5: Parasternal long axis view showing
aneurysm of right coronary sinus of
Valsalvadissectinginto theinterventricular
septum which subsequently ruptured into
the LV.

Table -II: Origins and sites of ruptures of ASV
in 38 patients.

RCS-Right Coronary Sinus

NCS-Noncoronary Sinus

RVOT-Right Ventricular Outflow Tract

RVC-Right Ventricular Cavity

RA-Right Atrium
L V-Left Ventricle.

'One RCS aneurysm dissected into the ventricular

septumandsubsequentlyruptured into the left ventricle.

Ventricular septal defect was detected in 10
patients, 5 of whom also had associated AR.

All these cases had aneurysm arising from
the RCSand rupturedintothe rightventricular
outflow tract (RVOT). Aortic regurgitation
was detected in 16 (42%) cases. A 14 year
old female patient had VSD and AR along
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Site of Site of ruptures
Origin RVOT RVC RA RA+ LV' TOTAL

RVC

RCS 28 4 1 0 1 34

NCS 0 2 1 1 0 4

28 6 2 1 1 38
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with a discrete subaortic stenosis. Aortic

regurgitation was mild in 2, moderate in 9 and

severe in 5 patients. Echocardiography

showed thick and deformed aortic cusps in

10 and normal or minimally thickened aortic

cusps in 6 patients. All of these 16 cases had

aneurysm arising from the RCS: 13 ruptured
into RVOT and 3 into RVC. Measurement of

cardiac chamber dimensions by

echocardiography in 38 patients were as
follows: Aortic root - 24 to 50 mm; left atrium

- 30 to 51 mm; LV end-diastolic diameter - 48

to 70 mm; and LV end-systolic diameter - 32

to 66 mm. They were above the upper limits

of normal in 65%, 70%, 59% and 67% of the

patients, respectively. Significant left

ventricular dysfunction characterized by left

ventricular ejection fraction (LVEF) between

26 to 40%, was found in 8 patients; 4 of these

patients had VSD with AR and 4 had moderate
to severe AR.

Twenty patients had catheterization and
twelve patients (11 male and 1 female)
underwent surgical correction (10 with
catheterization and 2 without catheterization

before surgery). The findings obtained at
surgery and/or catheterization confirmed the
accuracy of two-dimensional and Doppler
echocardiography in identifying the aortic
sinuses involved, the site of rupture of the
aneurysms and detection of associated
cardiac lesions in these 22 patients.

Discussion

Aneurysm of sinus of Valsalva is an
uncommon cardiac lesion and it is generally
agreedthat mostrupturedASVarecongenital
in origin. Some investigators postulated that
the defect results from the incomplete fusion
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of the aorto-pulmonary septum and the
interventricular septum, the base of which
forms the right and noncoronary sinuses of
Valsalva. It results in weakness of the

supporting tissue along the aortic annulus
corresponding to the right aortic sinus and
right half of the noncoronary sinus
eventually leading to the development of the
aneurysm17-19.In 1839 Hope described "a
case of aneurysmal pouch of the aorta
bursting into the right ventricle", the first
published account of a ruptured congenital
aneurysm of sinus of Valsalva3. Later,
Thurnam described Hope's case in greater
detail, together with five cases of unruptured
aortic sinus aneurysms4.He also designated
the sinus according to their relationships
with the coronary arteries as the right
coronary sinus, the left coronary sinus and
the noncoronary sinus. These designations
were reapplied by Walmsley20 in 1929. On
the basis of reports of large series of patients
fromJapan, IndiaandChina10,11 ,the incidence
of RASV seems to be higher in Asian
countries than in the Western world.

Aneurysms inall the 38 patients in our series
were congenital inorigin. Ten (26%) patients
were within the first two decades of life and

30 (79%) were within the first three decades
of life. In the series of Dev et al21from India

25% of the patients presented within the
first two decades of life. The mean age of
patients with RASV in our series was 25.8
years. A similar mean age of 25.3 years was
reported by Sakiyalak et aF2,but a higher
mean age of 32.3 years was reported by
Howard et a123.The epidemiological profile of

RASV reveals a 4:1 male predominance24.
Patients in our series were predominantly
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males, with sex ratio of 3.8:1. A similar - seriesVSDwas detectedin10(26%) patients,
predominance of males was also seen in all of these were associated with ASV
other seriesI9.2125. originating from RCS and ruptured into the

RVOT. The incidence of associated VSD

was rE?portedto be 44.4%, 73%, 69% and
30.6% by Jayamalar et aFB,Isomura et aF9,
Burakovsky et al'9, and Dev et a121,
respectively. Although YSD is a common
associated lesion of RASV, dissection of an
ASV into the interventricular septum is
rare21.30.31.In our series, we encountered a

case (32 year, male) in whom the aneurysm
from the RCS dissected into the

interventricular septum and subsequently
ruptured into the left ventricle. Aortic
regurgitation was found in 15(39%)patients.
.Burakovskyet ap9,Meyer et aF5and Lukacs
et ap2reported AR in 37%, 33% and 40% of
their patients with RASV, respectively.
Chiang et ap3 reported doppler evidence
of AR in 9 of their 10 cases. In the series of

Dev et al21and Isomura et a129,AR was present

in 55% and 69% of patients with ASV.

Typical cases of RASV, usually present no
difficulty in clinical diagnosis, because most
of them are symptomatic and characteristic
symptoms and signs appear rather abruptly.
However, some patients may be
asymptomatic or may be seen initially with
atypical symptoms and signs. Frequently
the clinical picture may be dominated by
associated lesion such as VSD, AR or both26.

Thirty six of our 3~ patients were
symptomatic and the remaining 2 were
asymptomatic and were referred to us by
their primary physicians because of heart
murmur. 34 (89%) patients had aneurysms
originating from the RCS and remaining 4
(11%) had aneurysms originating from the
NCS. We have not encountered any
patient with aneurysm arising from the left
coronary sinus (LCS). In tl1e series of Dev
et ai, proportions of aneurysms arising from
RCS, NCS and LCS were 90.3%, 8% and
1.6%, respectively21.In another series of 27
patients reported by Burakovskyetap9,85%
of the aneurysms were from the RCS and
the remaining 15% were from the NCS. Guo
et al26reported ASV in 61 Chinese patients,
of whom 57 had involvement of the RCS

(93.5%), 3 of NCS (4.9%) and one of LCS
(1.6%). In 34(89%)of our cases the
aneurysms ruptured into the RV of which 32
arose from the RCS. Similar high incidence
(84.2%) of the RV as the receiving chamber
was reported by Chu et al in Oriental
patients".

VSD is often associated with RASV especially

when they originate from the RCS27.In our

Prior to the introduction of contemporary
non-invasive imaging techniques, the
mainstay of diagnosis of RASV was cardiac
catheterization. The most significant
diagnostic advance has been the two-
dimensional echocardiography with the use
of contrast echocardiography and spectral
Doppler, and, more recently, the color flow
Doppler imaging. Various studies validated
the accuracy of combined two-dimensional
and Doppler echocardiography in evaluating
the ASV in respect of its origin, site(s) of
rupture,associatedcardiac lesions,andother
anatomicalfeatures and patternsofabnormal
blood flow12.14.21-33.Sahasakul et al34reported

surgical correction in seven patients with
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RASV without catheterization and their

echocardiographic diagnosis was found
accurate at operation. Twelve patients in our
series were treated surgically; in 2 of them,
cardiac catheterization was not performed.
The findings at two-dimensional and Doppler
echocardiography in all cases inthe present
series were found to be accurate at surgery
and/or angiography.

Ruptured sinus of Valsalva is prevalent in
Bangladesh. Its prevalence and clinical
picture are similar to those in other parts of
Asia. Two-dimensional and Doppler
echocardiography appear to be invaluable
not only in the diagnosis of ASV but also in
their follow-up after surgical correction.
Catheterization and angiography are
mandatorytoexcludechangesinthecoronary
arteries in the elderly patients. In young
patients, it is probably sufficient to perform
echocardiography alone without
catheterization for diagnosis of RASV.
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