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The Viability & Vascularization of the Cryopreserved Rat Tracheal
Allografts with Omental Implantation

Yong Hee Kim, M.D.*, Seung Il Park, M.D.*, Dong Kwan Kim, M.D.*, Kyu-Rae Kim, M.D.**

Background: Using the neovascularizing properties of the omentum, we studied the viability and vascularity of the
cryopreserved rat tracheal allografts with omental implantation. Material and Method: The cryopreserved tracheal
allografts of eight-week old male Sprague Dawley rats were implanted into the omentum. The rats were divided
into the four groups according to the duration of cryopreservation and of omental implantation. We examined the
tracheal allografts histologically for viability of cartilages, inflammation and fibrosis of smooth muscle and connective
tissue, and degree of vascularity. Result: The degree of inflammation in the smooth muscle and the connective
tissue of the tracheal allografts was not statistically related to neither the duration of cryopreservation or of omental
implantation. The tracheal cartilages of the tracheal allografts were found to be severely calcified in all cases.
Significant difference in vascularity was found between the groups | and Il (p<0.05). And a sufficient vascularity
in the intercartilaginous space was observed in the midportion of the the tracheal allografts as well as both ends.
Conclusion: In conclusion, the omental implantation for 2 weeks could establish a sufficient vascularity in the
intercartilaginous spaces for maintaining the viability of the tracheal allografts. This study might provide a possibility
of the sequential tracheal allotransplantation after omental implantation.

(Korean J Thorac Cardiovasc Surg 2004;37:623-631)
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Fig. 1. Histological findings of fibrosis in the smooth muscle and the connective tissue (Massons trichrome stain < 100). (A) Grade
| shows the normal smooth muscle and the connective tissue. (B) Grade It shows predominant inflammation or has mainly sparseffine
collagen fibers. {C) Grade Ill shows abundant but thin collagen fibers more than inflammation. (D) Grade IV shows predominant and

thick collagen bundles.
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Fig. 2. Vascularity in the intercartilaginous space (hematoxylin &
eosin stain x100). (A) Grade Il shows the average count of
the vessels in the intercartilaginous space is less than two. (B)
Grade Il shows the average count of the vessels in the
intercartilaginous space is two to four. (C) Grade IV shows the
average count of the vessels in the intercartilaginous space is
higher than four.
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Table 1. Classification of histologic grades for the tracheal allografts
Viability of tracheal cartilage
Grade 1 Intact chondrocytes, basophilia in matrix only
Grade II Intact chondrocytes, basophilic matrix & cytoplasm
Grade III Destruction of chondrocytes, calcification of cartilage
Inflammation of tracheal smooth muscle & connective tissue
Grade 1 Intact muscle, presence of inflammation
Grade 11 Loss of muscle, presence of inflammation, but no fibrous wall thickening
Grade 111 Absence of inflammation, presence of fibrous wall thickening
Fibrosis of tracheal smooth muscle & connective tissue
Grade 1 Normal smooth muscle and connective etissue
Grade I Predominant inflammation or increase sparse/fine collagen fibers
Grade III Abundant but thin collagen more than inflammation
Grade IV Predominant thick collagen bundles
Change of tracheal epithelium
Grade 1 Predominant respiratory epithelium
Grade 1T Loss of respiratory epithelium
Grade III Predominant cuboidal epithelium
Vascularity in the intercatilaginous space
Grade 1 Poor vascularity (vessel* <1)
Grade 1I Mild vascularity (1 <vessel<2)
Grade 1I Moderate vascularity (2 <vessel <4)
Grade IV Marked vascularity (vessel=>4)
*=Average count of vessels at three points, both ends and midportion of the tracheal allografts.
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Fig. 4. Histological findings in group Il (cryopreservation for 2
weeks and omental implantation for 4 weeks). Many cases
show loss of the smooth muscle and thickening of the tracheal
wall (grade Ill). In most cases, group Il shows a sufficient
vascularity in the intercartilaginous space higher than grade Il.
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Fig. 5. Histological findings in group Il (cryopreservation for 4
weeks and omental implantation for 2 weeks). Many cases
have preserved intact the smooth muscle and the connective
tissue (grade ) in the tracheal allografts. In most cases, group
Il shows relatively poor vascularity in the intercartilaginous
space lower than grade Il.

B9 cHp<0.05)(Fig. 6).
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Fig. 6. Histological findings in group IV (cryopreservation for 4
weeks and omental implantation for 4 weeks). Many cases
have preserved intact the smooth muscle and connective tissue
{grade 1) in tracheal allografts. Group IV shows relatively poor
vascularity in intercartilaginous space less than grade Il
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