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Abstract We report a case of a 39-year-old female with a
ventricular septal defect (VSD) and a giant appendiform an-
eurysm of the membranous septum, illustrated by echocardi-
ography and magnetic resonance imaging. From the literature
a short review of the prevalence of spontaneous closure of
VSDs together with the possible complications of persisting
VSDs is presented. Since patients stay at risk in later years,
follow-up at regular intervals is advised.
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Case

A 39-year-old female presented to the hospital with palpita-
tions. She was diagnosed at birth with a ventricular septal
defect (VSD) for which she received cardiological follow-

up until the age of five. On physical examination a late
systolic-early diastolic murmur was heard. The electrocar-
diogram showed sinus rhythm with an incomplete right
bundle branch block. On Holter monitoring normal sinus
rhythm with sporadic premature atrial and ventricular com-
plexes was seen. The palpitations subsided spontaneously.
In the diagnostic workup, echocardiography showed a small
isolated VSD with a diameter of 6 millimeter (mm) and a
giant aneurysm of the membranous septum (AMS), with a
25 mm long tube, protruding into the right ventricle (RV)
with a terminal diameter of 8 mm (Figs. 1a, b, 2a) (also
movie). We could not detect a left-to-right (L-R) shunt
(Figs. 1c, 2b). Apparently the aneurysm has closed the
VSD. There was no obstruction of the right ventricular
outflow tract. Otherwise no abnormalities were found on
echocardiography, especially no signs of left ventricular
(LV) volume overload, pulmonary hypertension or valvular
incompetence. Additionally magnetic resonance imaging
(MRI) was performed confirming the VSD and the giant
appendiform AMS in an otherwise completely normal heart.
(Fig. 3)

Discussion

Isolated VSDs are the most common congenital heart mal-
formation at birth, around 30–40 %, if bicuspid aortic valve
is not counted [1]. VSD is the most frequent main diagnosis
in the CONCOR database, the Dutch registry of adults with
congenital heart disease [2]. In membranous VSDs sponta-
neous closure is frequent. During childhood, 23 % (0–33 %)
of the small membranous VSDs close spontaneously [3] and
after the age of 17, a smaller portion of 4–10 % close
spontaneously [4, 5]. Complete or partial closure may occur
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by adhesion of the septal leaflet of the tricuspid valve to the
edge of the defect, often with formation of an aneurysm. The
prevalence of an AMS in patients with a membranous VSD
is reported by the earlier-mentioned studies of Miyake et al.
and Neumayer et al. to be as high as 48 % during childhood
[3] and 10 % above 17 years of age [4].

Although the majority of patients with a small VSD
and an insignificant L-R shunt, without LV volume over-
load or pulmonary hypertension, usually remain asymp-
tomatic and do not require surgical or catheter
intervention [1, 6], serious complications can occur. In-
fective endocarditis is reported in 4–11 % [4, 5, 7],
progressive aortic regurgitation in 5 % [4] and because
of progressive volume overload a closure procedure may
be needed in up to 7–10 % of the cases [4, 5].

The formation of AMS has often been considered to be
benign but it may, besides the above-mentioned complica-
tions, lead to tricuspid regurgitation and rarely to a rupture
of the aneurysm or a late right ventricular outflow tract
obstruction [8]. The treatment of VSDs, with or without an
AMS, is expectative in patients without symptoms.
When symptoms do occur, surgical [1, 8, 9] or percu-
taneous [1, 9, 10] closure may be necessary. Because of these
possible complications, the European Society of Cardiology
(ESC) states that follow-up at 3 to 5 year intervals may be
reasonable [1].

In our case, the aneurysm is formed into a tube, protruding
deeply into the right chamber. Possible mechanisms of this
process, besides the above-mentioned tricuspid septal leaflet
involvement, are deposition of fibrin over the margins of the
VSD in the presence of a left-to-right shunt flow jet [11].
Though there were no symptoms, apart from the palpitations
at presentation, and cardiac function was adequate, progres-
sive growth of the aneurysm can occur and may lead to
complications in the future.

Fig. 1 Cardiac ultrasound with
parasternal (a, left) and apical
(b, middle and c, right) views
demonstrating an aneurysm
(arrow) of the membranous
septum, protruding into
the RV. RV 0 right ventricle,
LV 0 left ventricle, AO 0 aorta

Fig. 2 Apical views of the echocardiogram showing the AMS (arrow,
a, left). Colour Doppler (b, right) visualising flow in the RVaround the
AMS but not through the VSD

Fig. 3 Coronal view of a cardiac MRI image displaying a giant
appendiform aneurysm (arrow) protruding into the right ventricle
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Conclusion

Although small ventricular septal defects seem innocent, the
clinical course is not necessarily benign during adult life,
even in the absence of symptoms, as pointed out by the
presented case. Therefore regular follow-up is indicated, as
the ESC recommends.
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