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Trachea Replacement with Cryopreserved Tra- case were mild infiltration of monocyte. Conclusion: We

cheal Allograft: Experiment in Dogs conclude that more than 1 month cryopreservation for

prevention of rejection and additional procedure (omento-
pexy) for graft vascular supply are needed for trachea trans-
3‘°DHV”}29 K'Sm ::’lgh Hyl\?l ghae Za'g Me sal?g HKA%M platation. Although cryopreservation was performed, all case

yu Seok Lho, and Doo Yun Lee, of transplantation happened some degree graft rejection. if
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Purpose: Tracheal transplantation is necessary in patients
with extensive tracheal stenosis caused by trauma, con-

genital disease, benign or malignant tumor. Results with the A g

cryopreserved vascular homograft have prompted us to

evaluate cryopreserved trachea. When trachea is cryopre- AAA B2 oo ot S e R F
served, it maintains viability of the cartilage and allogenicity oko] Ao FiFolAlo] o]AH ]l X g WhHo g AZE 3
decreased because epithelium of trachea whitch has major glr}. s} HE 7] To] AL o] A FlTe] W& L 74, 7
allogenicity (MHC class Il Antigen) is exfoliated after some sholAle] 7]&H A oz ol

periods of cryopreservation. We assessed the proper dura-

tion of cryopreservation and probability of trachea allotrans- iy N

plantation. Methods: The trachea were harvested from Mon- 7t A ot A wbeh A7) B5 fAHE oA
grel dogs and frozen to 80°C for different length preservation 7 slol & EAlolth(1.2) HT 2L FFAI FHllA
(group 1: 1~10 week, group 2: 1 month, 2 months, 3 |3 gl gsinko) EE o]49] 9l4) o] Lo 7 HE] 23|tz
months, 6 months, 2 months). Ggoup 1 was thawed and o uad 7helkdl L2E 7tAa g 7B AL E
tested epithelial viability, Group 2 was perfomed trachea A HE & EZo]A shsAo| Qutn AZEger of

transplantation with cryopreserved trachea allograft, after one

"o Al% A% ol E3 2248 =4 Z
months We checked gross appearance, viability of cartilage of B Amel Aga A4 53] 2AL 54 8l

and grade of monocyte infiltration (rejection). Results: In F g AR ted dele 79 249 MHC class 1T
group 1, Exfoliation of epithelium was begun after four A& 7R = AL el " ks AR Qlste] 7]
weeks cryopreservation, in group 2, when allograft was 2L 274 BE ubo] o)A y#e TF 59 55
extracted, trachea of 4 dogs was stenosed, and six months ol AXuloolal LAAL 7ro] AT 4 YL AoFE A
preserved trachea was not seen due to total necrosis. 745 o} (5)
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sutel e} FANA FF 718 o] 4F AlPstsict. ohE A
oA 222 HE 718 A 3Me 2474 1,2, 304 WF
HEY F 7|3 o] Y& Algetglon vz 2709 HH-&
718 ol g A HEH 7| BAHAE o] &ato] 24Y, 670Y
BEF F 1R o)A & 3t oA R HE AV e e
F12E 7R sglot SA7} ostslo] Ay 7heA
ol lom A Hell 712 HEE At

2) | HE

25 kg W2} 2] 42 Ketamine (10 ml/kg), Sodium pheno-
barbital (30 ml/kg) % Pancuronium bromide (2 mg) & 4 Alu}
#HE & & 713 AHgkela Volume-limited respirator (Tidal
volume 20 ml/kg, frequency 15 breaths/min)E <323+ ¥ 50%
A9} 50% AR ubHgel 3AE doE X A7)
T 5ol AZE S RAMNE slo] ARe] 7RG kEA
¥ 7bss & AA Aoloh 7/ AE HE% F IS
6~7709] ringg EF3 =7to Z Arhgich ¢ 4u] A X
of g4 HAAE A 73] 2 L E 1079 A
z7to 2 ZHrhdic}.

3) ZN2 dSEE

HEd 7| #HH L 747 o} & Bicell freezer vessel (Nihon
freezer Co)&7]ol] Ao} (Dulbeco's modified Eagle medium,
20% fetal calf serum, 10% dimethyl sulfoxide and 0.1 mol/l
sucrose)#} 7] T+ X 4°Col| 4] 4] 7} EoF B3t 3 —80°C
224 WA A WE Bjdch
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855§ Ketamine (10 ml/kg), Sodium phenobarbital (30
ml/kg) B Pancuronium bromide (2 mg)Z HAIn}3 & &l
713 A& AJ38slod Volume-limited respirator (Tidal vol-
ume 20 ml/kg, frequency 15 breaths/min)ol] €173} ¥ 50%
Abag} 50% Bz fAG Fa AR M- 22 Y
T R EE U0 AHE 3759 Aeigdgel Bt 15
B 35 dE5d 3 B35 F579 Feddide g
AAsI ot & Ax|sla, FE-o F AMNE sbo] 713
FHE =FA7 F 7199 S5 F 6~7 ring AHE
AAG F AN 9o MEE 71HE AFdele] EFE &
A Al SFAZ FoIrIF HAHE oAt B
Vieryl 3-02.2 A4 B3stm A o5 713 4l AAs
77 Well g1 715 4H)E w Z137kA] R AiAA A
A vk TES FAAIG 2Rl 7] FEo] ¢
v A% 4dT 3 9 AW =2 & FHAAY dY AY

& Adsta g Bl v F 590 AT 94
AE B&A7 2 WA AA fEov 2HRo|=E 483}
A gk 4F F ol gl Z1BH A 20 ringE E3
718E AEHT ¢ A F dEE 10% T22
A A7) % Hematoxylin Eosin & & s}o] 38 suj3 o
2 9dFe A8 AR b #Act

5 L= YKYH AL

Fresh, 1~ 108 ZHzF 37138 W% RE 7198 g 7
2ol shEsto] 7 4]2) AEA AAS ek BE 22
10% Eewkalo] 24 3lod Hematoxylin eosin & Mg 2|
F 4% e 4oL A4S zAT) Epi-
thelial grading systemol] w}}: 0. no epithelium, 1: a single
layer of nonciliated epithelium, 2: multiple layers of nonciliated
epithelium, 3: normal mucociliary epithelium ©. & 1}5Fo] A5
A7 AW BEE Hg e
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7|Ho] 4 4F & 7| Rg HEele] 10% 2L 24
¥}o] Hematoxylin eosin 948 A|3) ¥ 33t Huj7g oz o
Tz Qs ARSAEEE 24

AgzF A4 AAe LelE I uAed A&
st ATHALE N4E ZSHeto] 2 ulE YRS =
gk o] wf AE 758 AFAHEE o] AF L clear
nuclear membranes 717 MEXE Aot A 23
£ 0: severe change (necrotic area >70% of microscopic visual
field), 1: moderate change (30% < necrotic area <70%), 2:
mild change (30% > necrotic area), 3: abscence of any abnor-
malityol] w2} &4 & FHggct

RS AA A 22 F 0 AF dAES AE A
& 7R3 3¢t

AFuEE-2l EF8 severe; diffuse infiltration (>70%),

Table 1. Viability of epithelium

Cryopreservation duration Score

Ist week 3
2nd week 3
3rd week 3
4th week 3
5th week 1
6th week 0~1
Tth week 3
8th week 0~1
9th week 1
10th week 0~1
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Microscopic finding, after
cryopreservation (H-E, X
200). Epithelium of tra-
chea is exfoliated after
four weeks cryopreserva-
tion.

moderate; local infiltration (30% to 70%), mild; limited infil-
tration (30% >>), none; abscent infiltrationol] w}z} A& A= &
=A%),
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Fig. 2. Gross finding, transplanted allograft shows stenosis and
endoluminal granulation tissue.

cartilage, case 4¢J|A] %= viable cartilage7} 2.9} 2.1} case 1, 2,
3, 4011 4] grade 02] severe necrosis A=74-& H.9l.om 67147t
HZ3 case SolA = o] 7o S AR 713 AF
54 gHle] E7b5slgivh(Table 2). 7]3e] w3 A&
AT = case 1, 2, 3904 30% o|skel mild infiltrationg 3.
1} case 40l A= 30%0l) 4] 70%<] moderate infiltrationS .
o] A& F7 HFE] AFNLEE $AF gleliAE X3t
e A& 4 5 A ck(Table 2).
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Table 2. Result of cryopreserved trachea transplantation

Preservation duration Outcome Graft status Cartilage viability Rejection grade

Case 1 1 month Killed Stenosis 0: severe 2: mild
(POD#29) No cartilage

Case 2 2 months Killed Stenosis 0: severe 2: mild
(POD#28) Necrotic cartilage

Case 3 3 months Killed Stenosis 0: severe 2: mild
(POD#34) Necrotic cartilage

Case 4 2 months Killed Stenosis 0: severe 1: moderate
(POD#17) Viable cartilage

Case 5 6 months Killed Necrosis Not checked Not checked
(POD#15)

POD = post operation day.
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7138 gt J&olut Fgo] e A 71w Aal ¥
et F3el shA £ X 8o g WolEojAa glon}
o] 9t - ot Fi el £vhgsle] 7lghe] 4
o] Fazlrt Rose G(6) AollA] 7|Fol A& Al8Ys}gd
3 Baslolont AgHelR Reldrh M 24 F
7 HEo o3t =7 HEH ML chA] 7]F o4 g
HAlol Eotd g FE Aol Ads 2 9l

Yokomise ()& 71%& HY L WE BE F FE5713
o] A& 3l 270Y o4 o] A 7| o| AEYSE K irsle
a1 Kushibe £(8)& —196°Cel] H.Z2% 7]dol|A] ol EF9 A}
FA40| 67~76% Zt4Ew 1 F 240097 A] BE 773
Aglo] AFA o] EEH T 33} Nakanish 5-(9)-2 #
9} 713H-& Bicell biofreezing vesselol] Xba}¢l o ~80°C
HER F 713e /A3 dygste] A7 JEeREL 4
29t dEAEo) EYA wistE dod|n dFE AIAE
o vl# ol & g gtelE Aol el ol HE BiAvt
AEe] 2L A BEsA Fehr] wlfelgla st
3 ol e 71 WE B A AulAEet A FAH XS
3 gl on 670Y o] W BE A AujAEe AF
AZE2] E5rt Ak o o] Aol WERE &
29 A uwifolzta slich. —130°C o] 4ol A7) 7k
H3 Al Al Holl A A A o] dolu} AlEute)] 48 3
] —130°C o]eloll = & HAbe wWghr} ghds] A R)ehm
2 A9 oA HEo| 7hssiet. whekA] - 196°C A AL
ol A =g HESY o FHFE] 7153slch(10) B Aol
A —80°Coll A 7|3-g HslH R 6701 EEG 7| Tl
v AR ES AYUIAE 3 AL 259k ubAy
g 7o g Hol —80°C B2 A|7te] 7ol wet A&

A gt AT 4 4 Uk

Bujia %(5)& HLA class II gene productz} Q17+ 7)3-4+
Fofl gl gl on 7|AAH A ET} 7139 FFol 4]
TFHAAE Jehiie FAAetn Bastglcl. Mukaida
TUDE 19vte] 2] AHE o2 2lrtol4], FFol4], 24
2 WE HE F FFoIAE Adste] zprto] 4] T3} 24
+ YE BE F FF0)Y FdAE o4 3 73 %o
gldem BE BES 8l 2 FollAE B8 AYSE
ol 7|3 o] lgicta st om FFUGAE A=
o4 7l3e] A ME o4 F 20 o]uol] AR T 5
d 7]fellA B AETL 2t 65 Uloll o] A7 W-E Hol
o] A o glo]l TF 7F oA &+ Uz 8
ek Tojo S(U2)¢ HE A2 2 Agdste 713 EFo]4
AHEE 8to] 713 o]4] F o] 7|3 A3l g8 Ao
Ao AFL Fo F 9 dFelqirtn Haslglen
713 o)A A FEllEEe] 47t Foi7| el HEele] W
Aol 7t Holeta Fslic}h Mukaida F(13)& A
£ oz g AgellA 1447 24 ¥F HEd 717
& 5F olAEE Al Fod71Te] A]AET) 202 oW
off Atz 713 o] 4] A] #3552 7| FellA 4T
7b Azt Al FodZI g DA B A 509 Well thX]
s Basigick 713 713 4ujg vj@dg g 14
Fof e F3 A4S MHC class I A|£E 7}2)3 9)
© 9 AEA dofdel. AL WE By 7 Be 4
HAHE g3 o}t whel7t ot FFol4 Al WA R
Fa2E doic 713 A X vte] g gty 24
WE 2] 713t Aol glom A ET) dolgle
Fol We F 73 ol F AR kS v] doA 27
WERE 717e] g8 AT of ol BE glof EFo]4
= A A 1R, 19,39, 69 TARE X EFo|4 S

BE vlaste] 19 o] T2 &R 7$ MHC class
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Il antigen 7H8 7B AL} Gold WA kgl
98t 7|3 xbo] gldet R walglch Aoki (142 71
9] Az A FEoil A Wl A& el MHC class II antigeno]
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