Letter to the Editor

In response to

Wilhelmi MH, Bara C, Kofidis T, Wilhelmi M, Pichlmaier
M, Haverich A. Long-term cardiac allograft valves after
heart transplant are functionally and structurally preserved,
in contrast to homografts and bioprostheses. | Heart Valve
Dis 2006;6:777-782

It was with great interest that I read the thought-pro-
voking article by Wilhelmi MH, et al. (1) in the
November 2006 issue of the Journal of Heart Valve
Disease. The study addresses the curious phenomenon
that, while homograft aortic valves are likely to under-
go degenerative changes and eventually functional
deterioration over time, those in transplanted hearts
retain long-term normal morphology and function.

Although this phenomenon is indeed worth calling
attention to, I disagree with the authors” hypothesis
that the reason for these findings is that, while the
valves in transplanted hearts are protected from rejec-
tion by pharmacological means routinely received by
patients, implanted homograft aortic valves are not;
ergo propter, immunosuppressive therapy may be the
solitary reason for preservation of the integrity of aor-
tic valves. This hypothesis is highly dubious for sever-
al reasons:

First, we do not know of any study proving conclu-
sively that degenerative changes in allograft valves
could be prevented by immunosuppressive therapy.
Second, the authors disregard the process which is an
important - if not the most important - factor in the
deterioration, namely stress. The aortic valve is a deli-
cate structure which is subjected to significant stresses
of folding, pressure and shear, and these are mitigated
by complex stress-releasing mechanisms inherent to
the functional integrity of the valve’s anatomically and
biologically perfect native aortic root and left ventricu-
lar outflow tract (2). Indeed, an imbalance between the
stress exerted and the degree of this protection has
been identified as the principal cause of degenerative
aortic valve disease (3).

The aortic valve which has been transferred within
the transplanted heart does indeed carry with it this
inherent protection. The solitarily implanted valve
does not. The latter also lacks connection to the vasa
vasorum and to the lymph microcirculation, which
may be another less important reason for the limited
‘survival’ of transplanted, solitarily allograft valves.

It is as simple as that.
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Reply

We are grateful to Dr. Robicsek for the interest in our
article entitled, ‘Long-term cardiac allograft valves
after heart transplant are functionally and structurally
preserved, in contrast to homografts and bioprosthe-
ses’.

In his recent letter, Dr. Robicsek raised some interest-
ing questions regarding the manuscript, to which I
would like to respond and, hopefully, answer. First, he
asked for an evaluation of hemodynamic parameters
during the process of allograft deterioration which, as
he wrote, are not evaluated in broader extension in our
present article. It is correct that we did not evaluate
this in any form of in-vitro model. However, previous-
ly we have performed studies on tissue-engineered
heart valves, as well as immunological investigations
on explanted deteriorated allografts. In these studies
we were able to show that inflammatory reactions play
a pivotal role in the process of tissue/valve deteriora-
tion (1-3). Furthermore, we implanted tissue-engi-
neered heart valves in infants and observed these
valves for more than 3.5 years. All of these latter-men-
tioned valves showed a good preserved function over
time, and gave no hint of any valvular/functional
deterioration. Just the opposite, in fact - at the time of
implantation in infants we were able to show that
these valves grew within, and in parallel to, the host
organism (4). For that, the only difference between
these tissue-engineered valves and allograft valves is
the process of preservation and tissue origin, and we
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surmise that the hypothesis of immunological reasons
for deterioration, and in turn that the possible admin-
istration of anti-inflammatory medication might have
a positive influence on the fate of these valves, is justi-
fied.

Dr. Robicsek also commented about the formation of
a neovasculature within allograft valves. In all of our
previously published studies, we sought - and identi-
fied - a vascularization process over time. What we
found was that: (i) neovessels begin to grow within
these grafts very soon after implantation; and (ii) as in
every inflammatory process, a form of pathological
vessel ingrowth (‘overvascularization”) could be
observed in parallel to the formation of inflammatory
relevant adhesion molecules expression and leukocyt-
ic cellular infiltrates (1-3,5,6).

References

1. Wilhelmi M, Fischer S, Mertsching H, et al. Is chron-
ic graft rejection the reason for degenerative
changes in allogeneic and xenogeneic heart valve
prostheses: Immunohistochemical evaluation of
inflammatory factors. Z Kardiol 2002;91:825-832

2. Wilhelmi MH, Mertsching H, Wilhelmi M, et al.
Role of inflammation in allogeneic and xenogeneic

-«210)_rliLayout 1L <21/ 5/ 0/ % Ul Fage <215

Ejection time in aortic stenosis 215
L. Kadem et al.

heart valve degeneration: Immunohistochemical
evaluation of inflammatory endothelial cell activa-
tion. ] Heart Valve Dis 2003;12:520-526

3. Wilhelmi MH, Rebe P, Leyh R, et al. Role of inflam-
mation and ischemia after implantation of xeno-
geneic pulmonary valve conduits: Histological
evaluation after 6 to 12 months in sheep. Int | Artif
Organs 2003;26:411-420

4. Cebotari S, Lichtenberg A, Tudorache I, et al.
Clinical application of tissue-engineered human
heart valves using autologous progenitor cells.
Circulation 2006;114(1 Suppl.):1132-1137

5. Leyh RG, Wilhelmi M, Rebe D, et al. Tissue engi-
neering of viable pulmonary arteries for surgical
correction of congenital heart defects. Ann Thorac
Surg 2006;81:1466-1470; discussion 1470-1471

6. Leyh RG, Wilhelmi M, Rebe P, et al. In vivo repopu-
lation of xenogeneic and allogeneic acellular valve
matrix conduits in the pulmonary circulation. Ann
Thorac Surg 2003;75:1457-1463; discussion 1463

Mathias H. Wilhelmi MD
Hannover Medical School
e-mail: Wilhelmi.Mathias@mh-hannover.de



