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Figure Histological appearance of a segment of aortic valve leaflet after balloon
dilatation. (A) Small laceration in the dense collagenous tissue stroma (* ), filled with
scar tissue (S). (B) Scar tissue (S) filling a fractured calcified nodule (C).

(C) Calcium fragments embedded in young scar tissue.

valves from the control group. Although lym-
phocytes, plasma cells, and capillaries were
present in the looser connective tissue stroma
surrounding the dense collagenous stroma in
some patients, none of the control valves
showed the areas of young scar tissue seen in
the patients treated with balloon dilatation.

Discussion

Whatever the initial mechanism, the under-
lying pathology of calcific aortic stenosis in the
elderly is severe fibrosis and considerable cal-
cifications of the valve leaflets occasionally
associated with commissural fusion. These
pathological changes render the valve rigid and
immobile.'®

As evident from our study and other pub-
lished reports'®"?'” the mechanisms of success-
ful percutaneous balloon dilatation of the aortic
valve are (a) cleavage or laceration of the dense
collagenous valve stroma, () fracture and/or
fragmentation of calcifications, and (c) separa-
tion of fused commissures.

It seems that the final outcome of balloon
dilatation mainly depends on the severity of the
underlying pathological abnormalities in the
valve and the extent of the injury created by the
balloon. In the two patients who had insuf-
ficient dilatation procedures with an increase of
the aortic valve area of less than 25% we did
indeed see some injury to the valve leaflets,
but apparently it was not extensive enough.
Commeau et al reported a similar finding in an
intraoperative study.’ They noticed that when
the valve was extensively calcified there was no
grossly obvious effect of dilatation. None the
less, in one of our patients severe damage to the
valve (a complete tear of a valve leaflet from the
aortic wall) caused severe aortic regurgitation.

Injury to the aortic valve seems to be fol-
lowed by scarring. We and others found that
small tears or lacerations in the collagenous
valve stroma, fractures in calcifications, 2nd
splits between commissures were filled up with
young scar tissue.'?!” Scar formation should be
recognised as a possible mechanism for resten-
osis.!?® Indeed, development, organisat’ion,
and collagenisation of the young scar tissue in
the tears and fractures in the valve will ulti-
mately restore the valve’s immobility and lead
to restenosis. In addition, it seems from our
study that organisation and collagenisation of
the scar tissue in these valves takes longer than
in other tissues. We saw non-collagenous scar
tissue in the valves 24 months after dilatation:
normally a scar is completely organised and
collagenised within six weeks. The lack of a
direct vascular supply to the valve leaflets may
explain this prolonged process of repair, which
resembles the slowly progressive inflammatory
reaction of the chronic endocarditis of
rheumatic origin. This observation shows that
restenosis can develop slowly so that some
patients will have a relatively long-lasting com-
plaint-free period. As a consequence, we think
that on the basis of strict indications percutan-
eous balloon dilatation of the aortic valve still
has a place in relieving aortic stenosis in elderly
patients with inoperable severe aortic stenosis.
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