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Comparison of Different Methods of Aortic Valve Conduit Xenograft Preservation
in an Animal Experiment Model; Fresh Cryopreservation versus
Acellularized Cryopreservation

Chang Young Kim, M.D.*, Kyung-Hwan Kim, Ph.D.**, Kyung Chul Moon, M.D.***,
Woong-Han Kim, Ph.D.**, Si-Chan Sung, Ph.D.****, Yong-Jin Kim, Ph.D.**

Background: The commercially used vascular xenografts have some problems such as calcification, fibrosis and tis-
sue degeneration that are associated with inflammatory and immunologic reactions. We compared two methods of
xenograft preservation (fresh cryopreservation versus acellularized cryopreservation) of goat aorta. Material and
Method: Aortic valved xenografts were harvested from adult pigs, and these were preserved using fresh cry-
opreservation (FC group, n=4) or acellularized crypreservation (AC group, n=4). These xenografts were implanted
into adult goats. There were 2 short-term survivors (less than 100 days) and 2 long-term survivors in each group.
These xenografts were explanted and they underwent microscopic examination. Result: The goats survived 31, 40,
107 and 411 days in the FC group and the other goats survived 5, 40, 363 and 636 days in the AC group. All
the short-term survivors in each group expired because of rupture at the proximal anastomosis site. Marked neu-
trophil infiltration was observed in the FC group FC and lymphocytes were observed in the AC group. There were
no differences in the occurrence of calcification, fibrosis and thrombosis among the groups. Conclusion: Some
goats survived more than 100 days after the xenograft implantation irrespective of the methods of preservation.
Because severe tissue degeneration developed in both groups, we think these methods are not appropriate for
xenograft preservation of aorta. It was worth a preliminary trial for improving the preservation method or to modify
the processing of xenografts.

(Korean J Thorac Cardiovasc Surg 2010;43:11-19)
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Fig. 1. Comparison of the changes after fresh cryopreservation (A) and acellularized cryopreservation (B) process. All tissues are stained

with hematoxilin and eosin. LM x400.
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Fig. 2. Gross pictures of the prepared xenograft before implantation (A), implanted (B) and harvested xenografts with fresh cryopreservation

(C) and acellularized cryopreservation (D).
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Table 1. Characteristics of aortic valvular xenograft

Fresh Acellularized

Goat number cryopreserved cryopreserved

FC1 FC2 FC3 FC4 AC1 AC2 AC3 AC4

Cryopreservation 14 16 32 91 59 49 737 368
period (days)

Xenograft size (mm) 14 16 14 14 12 12 22 13
Descending aorta 10 10 10 10 8 8 8 8
of goats (mm)

Survival (days) 107 411 40 31 636 363 5 40
Cause of death S S R R S R R R

AC=Acellularized cryopreservation; FC=Fresh cryopreservation;
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Fig. 3. Light microscopic photograms taken from the group FC (FC1=1~4, FC2=5~8, FC3=9~12, FC4=13~16) and the group AC
(AC1=17~20, AC2=21~24, AC4=25~28). Every four pictures taken from one xenograft and presented in order as follows; x40 aortic
valve, x400 aortic valve, x40 aortic wall and x400 aortic wall. Al tissues are stained with hematoxilin and eosin. LM x40 or x400.

FC=Fresh cryopreservation; AC=Acellularized cryopreservation.
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Fig. 3. Continued.
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Table 2. Pathologic findings associated with inflammation in aortic valvular xenograft

Inflammation Cell type Myocyte injury Inflammation Cell type Necrosis in

into myocardium in other area other area
FC1 No No Total necrosis Marked Neutrophils Marked
FC2 No No Total necrosis Moderate Lymphocytes Minimal
FC3 Marked Neutrophils Total necrosis Marked Neutrophils Moderate
FC4 No No No Marked Neutrophils, lymphocytes Mild
AC1 Moderate Lymphocytes Moderate Marked Lymphocytes, plasma cell Marked
AC2 No No Mild Moderate Lymphocytes Moderate
AC4 No No Moderate Mild Lymphocytes No

AC=Acellularized cryopreservation; FC=Fresh cryopreservation.

Table 3. Pathologic findings except for inflammation in aortic
valvular xenograft

Calcification Fibrosis Flb.robla'st Thrombosis
proliferation

FC1 Moderate Marked Moderate Marked
FC2 Marked Marked Marked Mild

FC3 No Marked Marked No

FC4 Moderate Marked Marked Marked
AC1 Moderate Marked Moderate Marked
AC2 Marked Marked Moderate No

AC4 No Moderate No No

AC=Acellularized cryopreservation; FC=Fresh cryopreservation.
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