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osteoclast count are the basis for administration of agents that
decrease bone resorption.

In our patient the normochromic normocytic anaemia and
raised ESR may be associated with hyperparathyroidism alone. 6

However, there were the added problems of nutritional iron and
folate deficiency which, when corrected, resulted in a prompt
rise in the haemoglobin level.

Two conclusions may be drawn from this case. Firstlv, there is
a need to consider a diagnosis of primary hyperparathyroidism,
together with myeloma, in elderly patients presenting with
anaemia, a raised ESR, hypercalcaemia, pathological fraerures
and Ivtic lesions in the skeleton. Secondly, it illustrates the value
of tr~phine biopsy as a simple and readily performed procedure
for initial investigation and serial studies of patients with non
haematological abnormalities, the most notable of which is
metabolic bone disease.

We thank Jackie Davies for typing and Sheila Katcher for
bibliographic assistance, as well as Or H.-R. Sanders, Medical
Superintendent of Groote Schuur Ho pital, for permi sion to
publish.
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Summary

A young Black woman presented with acute severe
right ventricular and moderate left ventricular
cardiac failure secondary to rupture of a sinus of
Valsalva aneurysm originating from the right
coronary sinus. The rupture into the right ventricle
was accompanied by severe aortic valve
insufficiency. The' aortic valve showed congenital
myxomatous degeneration with no evidence of
infective endocarditis or syphilis. Right ventricular
endomyocardial biopsy revealed no evidence of any
specific cardiac disease such as amyloidosis.
Successful closure of the fistula, together with
aortic valve replacement and a De Vega tricuspid
annuloplasty, was carried out. M-mode and two
dimensional echocardiography delineated the
fistula, as well as the most unusual finding of
tricuspid valve fluttering, which persisted after

Cardiac Unit, Department of Internal Medicine, and
Departments of Cardiothoracic Surgery and Anatomical
Pathology, Tygerberg Hospital and University of
Stellenbosch, Parowvallei, CP
J. Z. PRZYBOJEWSKI, .\1B CH. B., FCP (S.A.)

F. H. KATHRADA, .\1.B. CH.B., F.e.P. (SA)

J. ROSSOUW, M.B. CH.B., .~I.MED. (THORAe. SURG.), PH.D. (.\1ED.)

P. M. BARNARD, M.B. CH.B., MD., F.A.e.S.

R. H. W. SIMPSON, B.Se., M.B. CH.B., .\1.MED. (AI' AT. PATH.)

Date received: 4 June 1982.

operation. Slight insufficiency of the Bj6rk-Shiley
aortic prosthesis was noted at postoperative cardiac
catheterization. The patient was discharged from
hospital asymptomatic and with no abnormal
clinical features.
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Sinus of Valsalva aneurysms are rare and spontaneous rupture is
even less common. By far the commonest cause is congenital
failure of fusion between the aortic media and the annulus
fibrosus of the aortic valve. I Other known causes are infective
endocarditis,2 syphilis,3 penetrating or non-penetrating cardiac
trauma,4 and severe rheumatoid heart disease.' Most congenital
aneurysms arise from the right coronary sinus, less frequently
from the non-coronary sinus. 6 These usually rupture into the
right atrium 7 or the right ventricle, 8 or extremely rarely into both
chambers by two separate fistulas. 9 Those rupturing into the left
ventricle and left atrium, IQ and rare sites such as the main
pulmonary artery 11 and pericardial sac,12 are usually due to
infective endocarditis or'syphilis and are more frequently located
in the left coronary sinus. A case of rupture into the
interventricular septu m has been descri bed. I3

Patients with a sinus of Valsalva aneurysm are generally
asymptomatic, bur the findings on clinical examination are often
abnormal. 14 A dramatic onset of symptoms occurs when such an
aneurysm ruptures into one of the cardiac chambers, giving rise
to chest pain (often indistinguishable from that of acute
myocardial infarction), dyspnoea and palpitations.' The patient
gradually deteriorates into a state of severe biventricular cardiac
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failure due to the volume m·erload. This acute onset ofsymptoms
is said to be less frequent if there is a pre-existing left-to-right
shunt, such as a supracrisral ventricular septal defect, a common
associated cardiac defect. Other defects described in association
with sinus of Valsalva aneurysms are congenital aortic valvar
stenosis,!; secundum atrial septal defect,!6 patent ductus
arteriosus,1O pulmonary valve insufficiencylO and coarctation of
the aorta.!7 Secondary involvement of the aortic valve causing
prolapse of one or more of the redundant and myxomatous
leaflets may lead to varying degrees of aortic insufficiency, often
necessitating an aortic valve replacement, as was the case in our
patient.! As far as can be ascertained our patient was the first to
undergo a De Vega tricuspid annuloplasty for severe tricuspid
insufficiency. Surgical correction is uniformly advocated for the
management of sinus of Valsalva aneurysms, whether these have
ruptured or not.

Case presentation

A 20-year-old Black woman was admirted to the Cardiac Unit,
Tygerberg Hospital, on 24 January 1982. She had initially been
admitted to the Kimberley Hospital on 30 October 1981 with a 3
month history of swelling of limbs, increasing abdominal
distension, pain in the right hypochondrium, anorexia, lassitude,
dyspnoea, orthopnoea, paroxysmal cardiac dyspnoea and
haemoptysis but no angina. There was no evidence of past
rheumatic fever or pulmonary tuberculosis. On admission in
Kimberley the patient was in congestive cardiac failure and had
murmurs of aortic insufficiency and mitral stenosis but no
stigmata of infective endocarditis. She was then treated
intensively with diuretics, vasodilators and digoxin, in addition
to being given packed cells for a low haemoglobin value, and
prophylactic oral penicillin. However, the patient went into
more severe congestive cardiac failure, at which stage it was
decided to transfer her to Tygerberg Hospital.

Physical examination
The patient was acutely distressed but apyrexial, with no

peripheral signs of infective endocarditis and a normal fundus.
Extensive pedal and sacral oedema, marked ascites and
abdominal distension were present. Her blood pressure was
130/50 mmHg and the radial pulse was regular at 96/min but
collapsing in nature. There was no radio-femoral delay, all

peripheral pulses were palpable and a Corrigan's sign was
evident. 'Pistol-shot' femoral sounds were heard but there were
no bruits. The jugular venous pressure was elevared to 6 cm,
prominent 'a' and 'v' waves being visualized. The cardiac apex
was in the 5th left intercostal space in the anterior axillary line
and was left ventricular in character. A marked left parasternal
heave was palpated but there were no systolic or diastolic thrills.
The pulmonic component of the second heart sound was easily
palpable at the base. On auscultation at the apex, the first heart
sound was very soft but the second was prominent with an
additional loud third heart sound. There was a grade 3/6 low
pitched pansystolic murmur which radiated very poorly to the
axilla but did radiate somewhat up the left parasternum; it did
not increase in intensity on inspiration. A grade 2/4 mid
diastolic murmur was also heard at the apex. Auscult;nion at the
4th left intercostal space revealed a grade 2/6 blowing
pansystolic murmur, in addition to a high-frequency grade 2/4
early diastolic murmur. In the pulmonary area there was agrade
2/6 harsh ejection systolic murmur with an additional high
frequency grade 1/4 early diastolic murmur, best heard with the
patient sitting forward and holding her breath in deep
expiration. A grade 1/6 ejection systolic murmur was present in
the aortic area but a diastolic murmur could not be detected. The
aortic component of the second heart sound was not audible at
the base of the heart. She had tachypnoea of 35/min with
bilateral diffuse fine crepitations but no bronchospasm or
bronchial breathing. There was a 10 cm soft, tender, pulsatile
hepatomegaly with a positive hepatojugular reflux but no
splenomegaly.

A full blood count was normal and the erythrocyte
sedimentation rate was not elevated. The urine showed no
abnormality and serum biochemical values were within normal
limits. On admission the resting ECG (Fig. la) showed sinus
rhythm of 96/min, a P-R interval of 0,15 second and a mean
QRS axis of +67 0

• The tracing was fairly normal, apart from
right atrial enlargement. A chest radiograph revealed moderate
biventricular cardiomegaly, an indistinct aortic knuckle,
moderately severe pulmonary congestion, and a small right
sided pleural effusion. There was no overt pulmonary plethora or
signs of localized consolidation.

The initial clinical impression was that of severe aortic
insufficiency with tricuspid incompetence secondary to
pulmonary hypertension, as well as possible superadded
rheumatic mitral stenosis in the absence of mitral insufficiency.
However, the possibility of an additional ventricular septal
defect or Gerbode lesion (left ventricular-right atrial

24/1/82 PRE-OPERATIVE

Fig. 1. Resting ECGs: (a) on admission showing prominent right atrial enlargement with relatively reduced QRS voltage; tracing
otherwise unremarkable; (b) after operation. Right atrial enlargement no longer evident. QRS voltage has increased.
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ECG

No right-to-Ieft
shunting

Left-to-right
shunt from aorta
to right ventricle
via the fistula.
No obvious
tricuspid
regurgitation

Comment

Step-up in
saturation due to
tricuspid re
gurgitation co
existing with left
to-right shunting
via aortic-right
ventricular fistula

40
34
31
56
59
93
96

56
55
56
38
42
41

,
I~ 1\ ~
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TABLE I. PRE-OPERATIVE OXIMETRY RESULTS

O2 saturation
(%)

36
39
42
36
37

Right atrium (mid)
Right atrium (high)
Superior vena cava
Main pulmonary artery

After 100% oxygen
Central (ascending) aorta

After 100% oxygen

Main pulmonary artery
Right ventricle (high)
Right ventricle (Iow)
Right atrium (at tricuspid)
Right atrium (Iow)
Inferior vena cava
(at diaphragm)

Catheter position

Superior vena cava
Right atrium (high)
Right atrium (mid)
Right atrium (Iow)
Inferior vena cava
(at diaphragm)

RV90~6_32

x200mmHg

with that of the tricuspid valve. Importantly, there were no signs
of endocardial vegetations.

As the patient's clinical condition did not improve
significantly despite intensive medical therapy it was decided to
subject her to cardiac catheterization.

Pre-operative cardiac catheterization
This procedure was performed employing the Seldinger

technique from the right groin. The oximetry results,
intracardiac pressures and haemodynamic calculations are
indicated in Tables I-Ill respectively. There was evidence of
severe biventricular cardiac failure as indicated by markedly
elevated pressures in all the cardiac chambers. In addition, the
catheter was passed from the ascending aorta into the right
ventricle via a fistula (Fig. 3). Oximetry showed a left-to-right
shunt of34% via this fistula with no evidence of any right-to-Ieft
shunting. Significant tricuspid regurgitation was also present,
but there was nothing to suggest mitral valve stenosis (Fig. 3,
Tables I-Ill).

Fig. 3. Catheter pressure withdrawal from right ventricle (RV) to
ascending aorta (AO) via the sinus of Valsalva fistula.

Fig. 2. Pre-operative M-mode echocardiogram: (a) fluttering of
the anterior leaflet of the mitral valve (AML), as well as mitral
valve preclosure secondary to aortic insufficiency is seen (LA =
left atrium; LV = left ventricle; AO = aorta); (b) fine systolic
fluttering of the tricuspid valve (TV) is evident (arrowed).

communication) was also considered. The disproportionate
degree of right heart failure was puzzling; a diagnosis of
concomitant congestive cardiomyopathy was considered, as was
a ruptured sinus of Valsalva aneurysm, with a fistula draining
into the right atrium or ventricle, in the presence ofsevere aortic
insufficiency with an Austin-Flint murmur. Because of the
possibility of infective endocarditis numerous blood samples
were sent for culture bur these were all negative. The patient was
treated with fluid restriction, large doses of diuretics, digoxin
and vasodilators in an attempt to improve the biventricular
cardiac failure, but the digoxin had to be temporarily
discontinued in view of the high serum level.

A lung scan to exclude pulmonary emboli showed only
reversal of blood perfusion in keeping with congestive cardiac
failure. Blood tests for antinuclear factor and serological
investigations were al( negative.

ECG

M-mode echocardiography
The patient was then subjected to M-mode echocardiography,

which demonstrated features of significant aortic insufficiency:
marked fluttering of the anterior mitral valve leaflet, pre-closure
of the mitral valve and a fairly dilated, poorly contracting left
ventricle (Fig. 2a). In addition, there were signs of cardiac
decompensation. An interesting finding was that of fluttering of
the tricuspid valve (Fig. 2b). There was no· evidence of
paradoxical interventricular septal motion as would be seen in
volume overload of the right side of the heart, for example atrial
septal defect or rupture into the right atrium. The classic features
of possible sinus of Valsalva aneurysm could not be detected.
The mitral valve was not thickened or stenotic, although its
excursion was significantly reduced, especially when compared

!Cm
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, .
130/46

(mean 78)
90/16-32
128/56

(mean 78)

'a' wave 53; 'x' descent 35
'v' wave 42; 'y' descent 28

(mean 37)
130/16-62

TABLE 11. PRE-OPERATIVE INTRACARDIAC PRESSURES

Catheter position Pressure (mmHg) Comment

Right atrium 'a' wave 40; 'x' descent 25 Markedly elevated
'v' wave 35; 'y' descent 21 pressures. Right

(mean 28) heart failure
88/18-34 Grossly abnormal

88/44 Severe pulmonary
(mean 64) hypertension. No

pulmonary stenosis
Markedly raised
pressures.
No mitral stenosis
Very elevated early
and end-diastolic
pressures
Wide pulse pressure
(i.e. aortic insufficiency)
Pressure withdrawal
via fistula between
right ventricle and
ascending aorta

Right ventricle
Main pulmonary artery

Ascending aorta

Pulmonary capillary wedge

Left ventricle

Ascending aorta

Right ventricle
!

's = rate of change of pressure rise in the left ventricle, an index of contractility.

TABLE Ill. PRE-OPERATIVE HAEMODYNAMIC
CALCULATIONS

Parameter

Pulmonary blood flow (I/min)
Index (Fick) (l/min/m2)

Systemic blood flow (I/min)
Index (Fick) (l/min/m 2)'

fulmonary vascular resistance (U)
Index (U/m2)

Systemic vascular resistance (U)
Index (U/m2 )

(Pulmonary/systemic) resistance ratio (%)
Left-to-right shunt (by saturation) (%)
Left-to-right shunt (by flow) (%)
Right-to-Ieft shunt (%)
Diastolic filling period (s/min)"
Systolic ejection period (s/min)"
Left ventricular dp/dt (mm/s)

LV-

Result

2,5
1,7
1,7
1,1

10,8
15,9
29,4
45,4
37,0
34,0
32,0
Nil

22,6
27,1
987

Cine angiography (right anterior oblique projection) showed
that the left ventricle was markedly dilated and contracted
poorly. The mitral valve was not calcified and the only mitral
insufficiency was presystolic, secondary to the dilated mitral
valve annulus caused by severe aortic insufficiency. A possible
ventricular septal defect could not be identified. Cine
angiography (Fig. 4) of the ascending aorta demonstrated severe
insufficiency via an aortic valve which was not calcified bur the
cusps of which were totally unrecognizable and which totally
prolapsed into the left ventricular cavity. The aortic valve ring
was not very dilated and the aortic root was small. Furthermore,
the right ventricle filled in diastole via a fistula from the right
sinus of Valsalva. The ductus arteriosus was not patent and the
coronary arteries were normal, with the right coronary artery
dominant.

Endomyocardial biopsy
Multiple biopsy specimens were taken from the right

ventricular apical endomyocardium with an Olympus FB-2

LV

~IVS

LAO

..

Fig. 4. ~ortic cine. angiogra":,s (left ~nterioroblique ~iew) showing severe aortic insuffi.cien.cy delineat.ing the left ventricle (LV). Filling
of the nght ventncle (RV) via the fistula from the SinUS of Valsalva aneurysm (AO) IS eVident. The Interventricular septum (IVS) is
arrowed.



Bioptome. Light and electron microscopic examination revealed
no evidence of any infiltrative disease such as amyloidosis,
sarcoidosis or a collagenosis but there were mild nonspecific
changes with apparent increase in mitochondria.

Cross-sectional echocardiography
An attempt wa~ then made to identify an aortic-right

ventricular fistula on cross-sectional (two-dimensional)
echocardiography. This was done positioning the patient in the
left lateral decubitus position and utilizing a 60° cross-sectional
scan, concentrating on the long-axis view of the left ventricular
outflow tract. A defect, diastolic in timing, was clearly defined in
the anterior wall of the aorta just distal tothe valve cusps (Fig. 5).
The short-axis view did not delineate any evidence of a localized
sinus of Valsalva aneurysm. (No arrempt was made to try and
demonstrate the fistula with a bolus injection of saline solution.)

Despite continuing aggressive medical therapy the patient's
clinical condition progressively deteriorated; she was therefore
referred to the cardiothoracic surgeons.

Fig. 5. Pre-operative two-dimensional echocardiogram (Iong
axis view) shows fistula (arrowed) widely open in diastole (top),
but much smaller in systole (bottom).
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Operative findings and surgical correction
The patient was operated upon on IQ February 1982,2 weeks

after admission. A median sternotomy approach was used and
venous cannulas were inserted into the superior and inferior vena
cava. Moderate body hypothermia to 2S°C was employed during
cardiopulmonary bypass. Cold cardioplegic solution was then
rapidly infused into the aortic root for myocardial protection.

An exceptionally large right atrium was encountered. The
right ventricle was also abnormally large and dilated with
congested veins anteriorly. In contrast, the left ventricle and left
atrium were not as enlarged; the aorta was small and the
pulmonary artery firm. Fibrillation was induced and the aorta
cross-clamped and incised with perfusion of the coronary
arteries with cold cardioplegic solution. The aortic valve
consisted of three paper-thin, glistening cusps with no evidence
of calcification or vegetation. Severe aortic insufficiency was
noted. A small fistula was detected, coursing from just lateral to
the anterior commissure and emptying into the right ventricular
caviry. This was assessed as a sinus of Valsalva fistula and was
closed using pledgets. The aortic valve was then excised and a
size 21 Bjork-Shiley prosthesis inserted. With rewarming,
spontaneous sinus rhYlhm was restored. The tricuspid valve was
then explored through an incision into the right atrium, and seen
to be severely incompetent; a 31 mm De Vega annuloplasty was
carried out. At this stage no aortic or tricuspid insufficiency was
encountered and the operation was completed without any
complication.

Histopathological findings
The aortic valve consisted of three separate valve cusps, each

showing areas of considerable thinning, and this was confirmed
on microscopic examination (Fig. 9). The tissue also showed
extensive areas of myxomatous (mucoid) change (Fig. 7, left),
which stained positively with Alcian blue (Fig. 7, right). There
was no inflammatory infiltrate or evidence of past inflammation.

Postoperative course
The patient made a dramatic recovery; the clinical

biventricular cardiac failure almost disappeared, but there was
still some evidence of previous right heart failure in the form ofa
relatively firm 2 cm hepatomegaly. The pulmonary congestion
had disappeared (see Fig: 2b.) There was no evidence of
tricuspid insufficiency on auscultation. The aortic Bjork-ShIley
prosthesis made its usual loud closing sound with a softer
opening sound, as well as a grade 2/6 ejection systolic murmur
best heard along the left sternal edge. No early diastolic murmur
could be heard. The mitral valve sounded completely normal.

Approximately 4 weeks after operation M-mode andcross
sectional echocardiography was repeated. The postoperative M
mode echocardiogram showed significant improvement in left
ventricular function; there was no evidence of aortic
insufficiency, but fine fluttering of the tricuspid valve leaflets
persisted. I n the two-dimensional echocardiogram the defect
seen in the anterior wall of the aorta, due to maximum diastolic
opening of the aortic-right ventricular fistula, was no longer in
evidence. Multiple new echoes were seen in the aortic root on
account of the aortic prosthesis.

To be entirely certain that the fistula had been totally closed it
was decided to repeat cardiac catheterization.

Postoperative oximetry showed that there was no longer any
evidence of a left-to-right shunt. Furthermore, the intracardiac
pressure measurements and haemodynamic calculations
indicated a dramatic improvement in cardiac function with only
slight residual mild pulmonary hypertension. The left ventricle
was not entered as there was no indication to perform trans
septal catheterization. Aortic cine angiography showed a slightly
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Fig. 6. Left: Cross-section through the aortic valve confinning thinning ofthe cusp (H and E x 50). Right: The same area contains some
Alcian blue-positive material (Alcian blue-PAS x SO).
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Fig. 7. Left: High-power view of a thicker area of the aortic valve cusp shows myxomatous change (H and Ex 100). Right: A similar area
shows that this pallor corresponds to accumulation of acid mucopolysaccharide staining positive with Alcian blue (Alcian blue-PAS x
100).

irregular lumen due to the operation, and there was mild
prosthetic insufficiency but no paraprosthetic leak. There was no
evidence of dye in the right ventricle, indicating successful
closure ofthe fistula. A pulmonary recirculation cine angiogram
(laevogram) in the right anterior oblique view demonstrated that
the left ventricle had greatly diminished in size and that its
general contractiliry was greatly improved.

The patient continued to make an excellent recovery and was
weaned off much of her medication, but was maintained on
digoxin 0,25 mg daily and a small dose ofdiuretic. A repeat ECG
(Fig. I b) showed disappearance of the right atrial enlargement.

The patient was discharged on II March 1982, some 6 weeks
after admission. Arrangements were made for her follow-up in
Kimberley, as well as at the Cardiac Clinic at Tygerberg
Hospital, when consideration would be given to discontinuing all
medication.

Discussion

Sinus of Valsalva aneurysm is reputed first to have been described
by Thurman in 1840. To date, over 200 cases have been
documented in the literature, the great majority of patients
having undergone surgery. These aneurysms have been
associated with conditions in which the aorta is abnormal, such
as Marfan's syndrome '9 and the Ehlers-Danlos syndrome20 The
majority are solitary. Compression by the aneurysm can obstruct
the right ventricular outflow tract, especially if this arises from
the right coronary sinus. 21 An atrial myxoma has been mimicked

by an aneurysm ansmg from the left coronary sinus and
compressing the left atrium. 22 Atrioventricular block, due to an
aneurysm originating in the posterior part of the right coronary
sinus or the non-coronary sinus, has been reported. 23

Compression of the left coronary artery has directly caused
myocardial ischaemia. 2; However, these aneurysms are generally
asymptomatic until they rupture and give rise to a fistula.

The association of sinus of Valsalva aneurysm with mucoid
(myxomatous) change in the aortic valve, as in our case, is most
interesting. This pathological change in the mitral valve affects
approximately I%of patients over the age of50 years in Britain25

and as many as 15% of Ugandan Blacks over 60 years. 26 While it
has been suggested that this is a forme frusre of Marfan's
syndrome,27 its pathogenesis is generally considered obscure,
and it is thought to be a nonspecific change resulting from
genetic factors and possibly ageing. Pomerance and Davies25

state that these findings are usually limited to the mitral valve. In
contrast, a study of South African Blacks by Isaacson28 showed
the aortic valve to be involved more often. Isaacson also found a
slight excess of mucopolysaccharide deposition in some
asymptomatic controls, and it is concluded that this finding
reflects one end of a spectrum, with patients with severe
symptoms warranting valvotomy at the other end.

Clinical features
The cardiac chamber into which the aneurysm ruptures will

usually determine the clinical presentation. Very commonly it



perforates the right atrium, the right ventricle, or both these
chambers via separate fistulas. 9Extremely rarely, it may rupture
simultaneously into the left ventricle, the left atrium and the
right atrium. 10 The cardiac chamber into which the fistula opens
will become overloaded, eventually giving rise to relentless
biventricular cardiac failure. The striking right ventricular
failure in our patient gives a clue to the drainage of the fistula.

Acute rupture gives rise to a classic clinical picture, with
abrupt onset of chest pain, palpitations and dyspnoea, often
succeeded by a relatively symptom-free period which is
gradually replaced by progressive congestive cardiac failure.

Clinical examination elicits a characteristic hyperdynamic
heart syndrome: a collapsing pulse is invariable, with features of
varying degrees of left or right ventricular or biventricular
cardiac failure. Auscultation classically reveals a continuous
murmur along the left sternal edge, this usually being heard
lower with rupture into the right atrium. An associated
supracristal ventricular septal defect can often confuse the
clinical picture. Other associated cardiac abnormalities such as
aortic valvar stenosis, coarctation of the aorta, patent ductus
arteriosus and a secundum atrial septal defect can make correct
clinical diagnosis exceptionally difficult. Aortic insufficiency,
often due to a prolapse of one or more abnormal aortic valve
leaflets, is rather common.

Non-invasive investigations
The ECG has no characteristic uniform pattern and may be

entirely normal. Varying degrees of left or right ventricular
hypertrophy are encountered, or even biventricular
hypertrophy.7 Right atrial hypertrophy may be a clue to rupture
into the right atrium, or into the right ventricle with
accompanying tricuspid insufficiency, as in our patient. This
electrocardiographic feature disappeared quite dramatically
postoperatively, indicating the degree of previous volume
overload. Various conduction abnormalities, as well as QRS-axis
shift, have also been described.

Phonocardiography has also proved useful in diagnosis. The
classic continuous murmur can be documented, as well as the
diastolic waves (dicrotic pulses).9 The echocardiographic
characteristics, both M-mode and two-dimensional (cross
sectional), have been fully described by the authors. 9 In
summary, fluttering of the tricuspid valve (usually systolic) is
quite prominent (see Fig. 2b),29 and this feature persisted after
operation in our case. Features of significant associated aortic
insufficiency, such as fluttering of the anterior leaflet of the
mitral valve or its premature closure, have been seen as in our
patient (see Fig. 2a). Two-dimensional echocardiography,
especially the long-axis view of the left ventricular outflow tract,
delineated the site of rupture;29 this may be more accurately
visualized by injection of intravenous saline. 30

Invasive investigations
In cardiac catheterization, demonstration of left-to-right

shunting, either by oximetry or dye-dilution curves, is helpful.
The passage of a catheter from the aorta into the cardiac chamber
into which the fistula has ruptured, or vice versa, is
pathognomonic but infrequent. 9

.
15,31 This was clearly

demonstrated in the present case, where the catheter was passed
from the aorta into the right ventricle (see Fig. 3). Aortic cine
angiography is mandatory to delineate the passage of contrast
medium and assess the lesion accurately. Probable associated
cardiac defects can also be excluded by this procedure.

Differential diagnosis
The most important conditions which must be distinguished

from a ruptured aneurysm' are coronary arteriovenous fistula,
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supracristal ventricular septal defect associated with aortic
insufficiency, atrial septal defect, and aneurysm of the
interventricular septum which has ruptured into the right
atrium. Sometimes a patent ductus arteriosus associated with
aortic insufficiency may prove difficult to differentiate. Here,
echocardiography can help to establish a diagnosis, but cardiac
catheterization with retrograde aortic cine angiography is
essential in arriving at a correct diagnosis.

Treatment and prognosis
The consensus is that surgery should be undertaken once a

diagnosis of a sinus of Valsalva aneurysm has been
established,15.31 because of the danger of fistula formation with
its attendant acute clinical deterioration. Other factors, such as
the superimposition of infective endocarditis on the aortic valve,
resulting in severe aortic insufficiency, influence the decision to
operate. L illehei er al. 32 were the first to suggest and successfully
undertake surgical intervention. The decision whether to replace
the aortic valve following repair ofa fistula and/or excision of the
aneurysm can be difficult. Taguchi er al. 18 published a series of
45 consecutive cases, in 8 of which an aortic valve was replaced,
but the common complication of postoperative aortic
insufficiency secondary to prolapse of an aortic cusp or cusps, at
the original site of aneurysm, made them recommend more
frequent aortic valve replacement. They recorded a relatively
low mortality rate of 15,6%. The coexistence of a supracristal
ventricular septal defect and aortic insufficiency worsens the
outlook,6 but Sanchez er al. 10 had no postoperative deaths in a
series of 10 patients, despite the need for a second operation on 2
patients, one of whom had the complex lesion of a fistula
draining from the non-coronary sinus into the left atrium, left
ventricle and right atrium. They also noted no clinical
deterioration as regards aortic insufficiency in patients who did
not undergo simultaneous valve replacement.

The appearance of very mild aortic insufficiency through the
size 21 Bjork-Shiley prosthesis inserted into our patient is quite
acceptable, and usually due -to the non-overlapping closing
mechanism of this prosthesis. The initial standard size 21 Bjork
Shiley aortic prosthesis was accepted as having a functional
regurgitation of2% of the forward stroke volume,33 which would
diminish with exercise. Bjork er al. 34 found mild prosthetic
insufficiency in 68% of their cases. The introduction of the
improved convexoconcave Bjork-Shiley tilting disc aortic valve
prosthesis 35 has definitely reduced the grade of aortic
insufficiency, which decreases with increasing prosthetic size
and varies in linear fashion with the driving pressure. The aortic
prosthetic insufficiency in our case could not be detected on
auscultation but was clearly shown at cardiac catheterization and
demonstrated to be interminent by phonocardiography (Fig. 8).

Rupture of a sinus of Valsalva aneurysm generally leads to
death without surgical intervention, with a clinical course of

4L1C5 5M EOM
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Fig. 8. Phonocardiogram c~rried .out at the 4t~ left .intercostal
space. 5ystolic (5M) and intermittent early dlastolJc murmur
(EO M) seen. (51 = first heart sound; 52 = second heart sound;
CAR = carotid artery tracing.)
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increasing and relentless congesrive cardiac failure. Somerimes
rhe parient dies from an infecrive endocardiris. Dearh usually
occurs wirhin I year of diagnosis, alrhough a 5-year survival
period has been documented, 19 as well as one of 17 years wirhour
surgery.36 These days, however, no parient should be lefr
unoperared upon.
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Department, Tygerbe~g Hospiral, for preparing rhe manuscripr.
Thanks are also due ro Mr Chris Wilberforce, Head of rhe
Department of Medical Phorography ar rhe Universiry of
Srellenbosch, as well as his assisranr, Mrs 1. Blickle. Professor J. J.
van der Walr of rhe Departmenr of Anaromical Parhology kindly
reported on rhe endomyocardial biopsy. Dr M. Nelson and Mrs R.
Meyer were ofgrear assisrance in rhe echocardiographIc assessmenr.
Th~ aurhors are mosr grareful ro Bayer Pharmaceuricals (SA) (Pry)
Lrd for covering rhe cosr of rhe illusrrarions. Finally, Dr C. Vivier,
Chief Medical Superinrendenr ofTygerberg Hospiral, is rhanked for
permission ro publish.
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