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=Abstract=
Rabbit's Cervical Tracheal Replacement with Cryopreserved Homograft
— Effects on the Viability and Rejection -

Taehee Won, M.D. *, Jeong Wook Seo, M.D.**, Sook Whan Sung, M.D. **

Background: There are no ideal substitutes for tracheal replacement. Therefore we investi-
gated the possibility of clinical use of cryopreserved tracheal homograft with special interest
in the viability and rejection of the epithelial cell and cartilage. Material and Method:
Rabbit’s trachea was resected and stored in liquid nitrogen tank for 1 month. Tracheal
replacement was done in 45 rabbits with autograft(n=15, Group 1), fresh allograft(n=15,
Group 2) and cryopreserved homograft(n=15, Group 3). After 7, 14, and 30 days, 5 rabbits
in each group were sacrificed and the regeneration of epithelium and cartilage and the degree
of rejection were assessed by counting the monocellular infiltration. Result: Investigation at
day 7, showed no difference in epithelial regeneration, however, at days 14 and 30, Group 1
showed better regeneration of epithelium than groups 2 ‘and 3. There was no difference of
epithelial regeneration between group 2 and 3. There was little rejection at day 7, but at
days 14 and 30, there was significant rejection in group 2 and group 3.(P<0.05). Group 3
showed lesser rejection than group 2 at days 14 and 30, but it was not statistically
significant. Cartilage showed no rejection and maintained its viability in groups 2 and 3.
Conclusion: Cryopreserved tracheal homograft can maintain its viability, therefore it may
represent a possibility of clinical application for tracheal replacement. However, cryopreserva-
tion can not eliminate the antigenicity of the trachea completely. Furthere studies for lowering
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the antigenicity and rejection should be performed for an ideal substitute for tracheal

replacement.

(Korean J Thorac Cardiovasc Surg 1998;31:1127-33)

: 1. Cryopreservation
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2. Trachea, transplantation

3. Transplantation, homologous

4. Rejection
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Fig. 1. Preparation of tracheal homograft. The graft was
fixed with wire to prevent kinking or bending
Aoz FHesith g Zfel ZlgelddE e oY
A¥ee Adsigdon dudded oy FHEHE F
ANg & oS o) Sl (right gastroepiploic artery)&
pedicle® 3fo] FH-§-5of Ffsteoz F2E wED 2F
2 Esjol el B e B7kA] Zeleal vhe slaely :
Ve g 3AARG e 973 2O 5 wRne
ZA oA At £17+e] w3 (greater curvature)®] €
o] 12-13AE7A|t te)sled s Bo) mAE 4 gL w3
o $2Y 7olel Y 22 4 A Fg 2).
3 2ASEL FH0|AHE {(thawing) :
9% 289 57] 7B 23 874z 37T 4o RN
Agael F7F F58] 53¢ 3 F U= 2 2ol ot Fig. 2. Operative method-omentopexy- the omentum was
S+ DMSOE A|A3L7] sl FFco)AHE 5% DMSO & pulled up to the anastomotic site through the subcutaneous
do] Hojgl= Edhu) x| £-9l(5% DMSO, RPMI, fetal bovine tunnel made along the right side of the chest.
serum)©l] g A sEE F EEo] AHE o, 24E DMSO
7b e 2L WAl Slof o] 58 A EEo] AHE
T} Q dz=4
A2z 44 2 AZARY Al 1elm A2
4 EREE A A AZ Hee B,
¢ % 799 142 302 Fol AEeld A7t seleid B @ AR
AQHoz FEsel 71 RS Weldn GeF e APNS Ax: A PR (nesiumFe] 9% @
F5E 54 AAE A 22 287 = (infiltration by monocellular cell) & 7}A| 2 =
@ %t Ao P,
Z1Wo|AlH o] Halk Al 7rdoy ml Hp) 2o gaks) None : absent infiltration
o Mild : limited infiltration(<30%)
@ AHAE AAA Moderate : local infiltration(30% to 70%)
A A E A YA E% H & E G4 3 #3 dAn|AE A} Severe : diffuse infiltration(>70%)
FHE Aol 48R 5) maars i
BE A% AR REOAT BATH 4949 2
T el AFEE FAZ2IY SASE AHE-Ste] A4
4291 7 %-oll= Wilcoxon rank sum test ¥ Kruskal-Wallis test
E AHsllon], vldgusql 79-ol= Fisher's exact test
4 Ridit est® AH&3Gch folAe] AL F5FES

no epithelium
single nonconfluent epithelial cell
confluent single layer, non-ciliated epithelium

Y 3

sto} 9] 53

Grade O :

Grade 1 i

Grade 2 : confluent multilayer, non-ciliated epithelium
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Fig. 3. Microscopic finding of cryopreserved tracheal homo- Fig. 5. graft ulceration and necrosis in fresh allograft.
graft demonstrating well preserved epithelium and cartilage.
(H-E stain X 100)

Fig. 6. Microscopic finding of well preserved cartilage in
spite of the severe perichondral monocellular infiltration.

Fig. 4. tracheal stenosis in cryopreserved homogratft. {H-E stain x100)

0.05(p<0.05)% ZZ3}3rk mbel(ed #1297 #2824A), 3TNA 1 EF #IA)7t
ARurgol o s|wolA A H o AR Apteiglct
A I} (Fig. 4, Fig. 5 : A ZA)A Apurgel] o3 Aoz
) sol=l). 7hed U ARubSol 7 Al glo} A 7
1) ZUSER SZ0[AH ol sleli olol
AgAQ) Aole fAgich
FUERY E2o|AH g/ BT &< 274 At 59 3) Dz
27 RolA @grom zAHH AAelME AN T
W AFzAo| & RE= JIrHFg 3I). B3 ZxA WA (degenerationy S Al T EFolA Rol
o odgrom AZzz AAU G T AFE RolA U3t
o} 9l opAz
2) Mg S serad(Table 1) o 14elA AR 27 & AelA AFFARA AT @
%% 3047 1 919} WH(perichondral monocellular infiltration)

b2l AA 45ete) & sepelsh Abdskgict 17 A E2] g
T

szold & F 42 27wl asRe U gelAn  oE FAME Rolx| Agten o] AfAE dFARE vl
o 7 @ Bl 2 Az Agsson, ogeld A AYHQ 25E 2T 6).
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Table 1. Causes of death

Qe 9]

7] 20l Al

111
Number of 5
death none 4 5* 0 1 0 3
Cause of . . stenosis(#12)* infection(#4) mild 1 0 1 2 2 1
death infection(#4) i2(#28)* |dehi #11)%
eat pneumoniaf ) ehiscence(#11) moderate 0 0 o 0 o 1
* . Caused by rejection(revealed on the microscopic findings)
severe 0 0 2 2% 1 0
p value p>0.05 p>0.05 p>0.05

Table 2. Epithelial regeneration

Grade

Jth Day 14th Day 30th Day
Grotip e
I 0 21 2({0 0 1 4,0 0 0 5
I 0 3 0 23 0 1 1|1 1 2 1
I 1* 2 0 2|1 1* 2 110 1 2 2
p value p>0.05 P<0.05 P<0.05

* : included the expired rabbit

4) MEME MYF(Table 2)

%5 7940 A Tl ‘iM ASAE Al Heol7t R
290 et 12l 49
;ﬂ-c—lzfl °Z _ﬁ_
1497} 30

HHtS(Table 3)

ARurse) xR 7 3 e
794 27llA A7te] dAlE Aol
Arol= 27 AR A SAEY Ago] BAHUT 2T
2ag FEolAHe AHE 3TelE sukel F avhElelA
A2 Ago] BEH 309l 2Tl T 57
oA gAlZe Aol BAHAH 3TelAE st
F oA GAE Adol BRSNS dHE FE
Az ojA 78Rl 14997} 30l wlshA FATHLE
FASHA DAL Aol HSTE<005). 232 3T Aolel Y
= 330 glolA SAE Ago) 27 ulsf Hgloy FAH
Al AL A

*: included the expired rabbit
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