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Mitral valve in secundum atrial septal defects
M J DAVIES

From the Department ofHistopathology, St George's Hospital Medical School, London

SUMMARY The mitral valve in 15 of 16 adult hearts with unclosed secundum atrial septal defects
showed a consistent abnormality consisting of thickening of the medial half of the anterior cusp and
some fusion of adjacent chordae. Histologically the lesion is a surface fibrosis without vascularisation
or myxomatous change to suggest a rheumatic or floppy valve. The high frequency and morphological
appearances suggest abnormal cusp movement and resultant valve trauma rather than a primary valve
abnormality. The functional abnormality leading to secondary valve changes is presumably related to
increased flow and altered left ventricular geometry but cannot be studied in the dead heart.

The name of Lutembacher' has become attached to
mitral valve stenosis when associated with secundum
atrial septal defects. In retrospect it seems likely that
this was no more than a fortuitous association and it was
the pathophysiological results of the combined lesions
that engendered the clinical interest. Numerous papers
subsequently recorded cases of rheumatic disease in
association with secundum defects'4 creating the
belief that there is a true association ofmitral deformity
with these defects. The chordae were shortened and
thickened and some cases had mitral regurgitation.5
Such changes were ascribed to a high incidence of
rheumatic valvulitis occurring in patients with atrial
septal defects2-467 rarely to an associated congenital
defect of the valve cusp analogous to the situation in
primum atrial septal defects.89 The advent of echo-
cardiography led to the recognition of a high incidence
of apparent mitral valve prolapse, and an association
between secundum defects and floppy mitral valves
was proposedII'2 and opposed.'3 '4 Because the
simultaneous occurrence of rheumatic or floppy valves
with septal defects would have prognostic implications,
a review ofspecimens ofatrial septal defects was under-
taken to study the problem.

Material and methods

Sixteen specimens of unclosed secundum atrial septal
defects in adult hearts were reviewed. The majority had
been museum mounted over the past 25 years. In all
cases the size of the septal defect was noted and the
mitral and tricuspid valves examined macroscopically;
in six, histological examination of the mitral valve was
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made. The age of the patients at death ranged from 22
to 69 years; none had documented mitral regurgitation
but many specimens predated sophisticated echo and
phonocardiography investigation.

Results

The septal defects ranged from 1b5 to 6 cm2 in area.
Fifteen of the 16 mitral valves showed a strikingly con-
sistent abnormality of the medial half of the anterior
cusp. One case with the smallest defect and without
right ventricular hypertrophy had a normal mitral valve.
The consistent abnormality (Fig.) is a fibrous

thickening and slight doming of the medial half of the

Fig. Mitral valve in a large secundum septal defect (ASD). The
anterior cusp (A) shows a white opaque appearance over the
medial half. The chordae immediately below this area are thick
andfused together (arrow). The posterior cusp (P) is normal.
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anterior cusp of the mitral valve. The valve cusp
appears white and opaque in contrast to the translucent
appearance of the normal posterior cusp. The chordae
to the affected area of cusp are much thickened and in
some cases fused, but neither shortening nor length-
ening is a feature. In three cases fusion ofthe medial fan
chordae had produced trivial medial commissural
fusion but no mitral stenosis was present.

Histological examination showed the thickened
opaque cusp to be the result ofa surface layer offibrosis
beneath which the basic cup architecture was
preserved. Vascularisation of the cusp fibrosa was
absent as was any significant myxomatous or mucoid
change in the collagen.

In 10 ofthe 16 cases the anterior cusp ofthe tricuspid
valve was also unduly thick with severe nodularity of
the free edge; five cases showed ulceration up to 0 5 cm
in length of the inflow aspect of the anterior cusp.

Discussion

The morphological features are not those of rheumatic
valvulitis where, though fibrosis occurs, it is deep in the
fibrosa obliterating the basic cusp architecture. In
rheumatic disease ofthe mitral valve vascularisation is a
striking feature which is absent in the present cases.
The characteristic chordal elongation and myxomatous
change typical ofthe floppy valve are also absent. Thus,
while the mitral valve in secundum atrial septal defects
has a superficial resemblance to both rheumatic and
floppy valves, it is quite distinct and different on close
analysis. Indeed, the consistent involvement of the
medial halfofthe anterior cusp with total sparing ofthe
posterior cusp would exclude both these diagnoses.
The superficial fibrosis, which in some cases fuses

chordae, is typical of that occurring after mechanical
trauma or friction on the cusp. This process is respon-
sible for the chordal fusion sometimes seen in floppy
valves and for the fibrosis of the anterior cusp seen in
hypertrophic obstructive cardiomyopathy and in
response to trauma from an atrial myxoma prolapsing
into the valve orifices. The likely explanation for the
valve changes in secundum atrial defects is, therefore, a
mechanical secondary change'5 occurring after some
abnormal movement of the medial half of the anterior
cusp. In support of this concept are the reports
suggesting that the apparent prolapse of the mitral
valve disappears after successful closure ofthe defect. 16
The functional mechanism responsible clearly cannot
be ascertained in the dead heart.
The changes in the anterior cusp of the tricuspid

valve are also merely secondary and can be found in
many cases of long standing pulmonary hypertension
ofwhatever cause " having no specificity for atrial septal
defects.

It is not proposed that rheumatic and floppy mitral

valves never occur in association with atrial septal
defects. The search for the present cases in museums
disclosed two beautiful examples of coexistent severe
rheumatic mitral stenosis to which the name
Lutembacher's syndrome had been correctly applied.
Experience of surgically excised valves has shown true
floppy valves in association with secundum defects.'8
While the changes are a secondary response to

abnormal valve movement, they may lead 'to some
restriction ofcusp mobility. A minority ofpatients with
secundum septal defects could therefore slowly develop
mild mitral regurgitation over many years. This
phenomenon is well documented in the'published
reports as an apparent increase with age in the pro-
portion of patients with secundum defects who have
mitral regurgitation.5
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