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Biocompatibility and Hlsto' ‘tholo@c Changes of the Acellular Xenogenic
Pulmonary Valved Condult,Grafted in the Right Ventricular Outflow Tract

Jae-Hak Huh, M.D.*, Won Gen Klm M D** Yong Jm Kim, M:D:**, Hyun Jeong Park**

- Background: The xenogenic or allogenic vaives after in: wtro repepulatlon with autologous cells or in vivo repo-
- pulation after acellularization treatment to - remove the anugemmty could be used as an alternative to synthetic
- polymer scaffold. In the present study, we evaluateé the process of repopuiatlon by recipient cell to the acellu-
* farized xenograft treated with NaCl-SDS sotu!ton and grafted in the right: ventricular outflow tract. Material and
* Method: Porcine pulmonary valved conduits were treatedf with NaCl-SDS solution to make the grafts acellularized
~and implanted in the right ventricular outﬁow tract of the goats under cardiopulmonary bypass. After evaluating the
functions of pulmonary valves by echocard q“aphy, goals were saeuﬁced at 1 week, 1 month, 3 months, 6 months,
and 12 months after implantation, respectiv After "retrieving the: mplanted valved conduits, histopathologic exami-
nation with Hematoxylin-Eosin, Masson's tr I’trome stammg aﬂd lmmehastochemtcal staining was performed Result:
Among the six goats, which had been implanted with -

expected time period. Echocardiographic:
* regurgitation and stenosis. Microscopic am
fibroblasts, myofibroblasts, and endothefial -
. se was delected in early phase, though- i after
~ ated by repopulated cells on the recellularize mn af the aoéik:laﬂzed ieaﬂet Conclusion: The acellulanzed
~ xenogenic pulmonary valved conuits were repapmated with - ﬂbmbtasts myofibroblasts, and endothelial cells of the
~ recipient and extracellullar matrices were regenerateﬁ by repopulated cells 12 months after the implantation. The
well ‘preserved. - This study showed that the acellularized porcine
as an ideal vaive prosthesis with Iong term durability.

of the ieaﬂets showed progressive cellular in-growth, composed of
- into. th Waceli 'zed |eaﬂets ~over tlme Severe mﬂammatory respon-

~ xenogenic valved conduits could be used

o (Kerean J Thorac Cardiovasc Surg 2004;37:482-491)
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Histopathologic Changes of the Acellular Xenogenic Pulmonary Valved Conduit
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Fig. 1. Pulmonary valved conduit was implanted in the right
ventricular outflow tract of goat under extracorporeal circu-
lation. Considering the effect of residual cells in the myocar-
dium, the implanted conduit was trimmed to have minimal
portion of the subvalvular muscle (arrow).
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Fig. 2. The radiogram of specimen (low Kvp) by Faxitron showed no calcification except distal anastomosis site. The consistent
findings were observed at H & E staining (middle panel) and the von Kossa staining (lower panel).
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Fig. 3. Severe inflammatory response was observed 1 month
and 3 months after implantation, but progressively decreased
with time-sequence. Recellularization was not observed after 1
~week, however, the progressive cellular in-growth into the a-
cellularized xenograft stated at the base of the leaflet and

H-E 12 MON*10|  progressed toward the free margin along the ventricularis
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Histopathologic Changes of the Acellular Xenogenic Pulmonary Valved Conduit

Fig. 4. Microscopic finding of xenogenic porcine pulmonary valve 6 months after implantation. The fibrin clot and microthrombi
were observed on the un-recellularized part of the acellularized leaflet (left). This finding and the expired case caused by
pulmonary obstruction suggested the need for temporary anticoagulation until the recellularization process was completed.
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Fig. 5. Masson's trichrome staining of acellularized xenogenic
porcine pulmonary valve 6 months after implantation was
positive at the recellularized portion of the acellularized leaf-
let. This finding showed the extracellular matrices were regen-
erated by repopulated cells, and indicated the function of
repopulated cells might be preserved.
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Fig. 6. The repopulated cells were fibroblasts and myofibroblasts, which was identified by immunohistochemical staining using
vimentin (upper panel) and smooth muscle actin (lower panel).
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