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Experimental Transplantation of Left Lung in Dogs*

Park Young Sik

Department of Thoracic and Cardiovascular Surgery, College of Medicine, Ewha Womans University

Four single transplantations of left lungs in dogs were performed from October 1989 to
June 1990 at the department of Thoracic and Cardiovascular Surgery, College of Medicine,
Ewha Womans University.

Under general endotracheal anesthesia, the donor dog was placed in right lateral decubitus
position and the left anterolateral thoracotomy incision was made. Both lungs and heart were
removed by division of superior vena cava, inferior vena cava, descending aorta and trachea.
After trimming, left lung was immersed in a basin containing 4C normal saline and the pulmo-
nary artery was flushed by the dripping of the heparinized cold saline with 60cm HsO pressure.

In the recipient dog, left extrapericardial pneumonectomy was done as in usual manner.
Prepared left lung of donor dog was placed in the left thoracic cavity of the recipient dog
and pulmonary arterial anastomosis was made with continuous 5-0 Prolene** suture. Recipient’s
pericardium was opened and anastomosis of the left atrial cuff was performed with continuous
3-0 Prolene suture. Air was evacuated from the left atrium by gradual release of left atrial
clamp and inducing the back bleeding before completion of anastomosis.

Bronchial anastomosis was performed with interrupted 4-0 absorbable suture and knots
were placed externally.

Through upper mid-laporotomy incision, omentum was mobilized and retrieved through
created retrosternal tunnel and anastomosised mainstem bronchus was completely wrapped.

After operations, 3 dogs died due to hemorrhagic shock, asphyxia and stenosis of left pulom-
nary artery at the anastomosis site. One had survived to postoperative 7th day in good condition.

TR =R 199049 oAt ey aFAFIF ArHld o8 2437,
**Prolene, Monofilament Polypropylene, Ethicon Ltd., Edinburgh, Scotland.
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EA: left atrium
PY: pulmonary veis
PA: pulmonary artery
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***Vicyl, Polylactin 910, Ethicon Ltd., Edinburgh, Scotland

- 279 —



E 1.3 oHFe 34, o4 e BANT

FEAky) FEAkg ERATE) R Ears)
1 20 19 20 POD=0 Bleeding(Heparin overdose)
20 19 20 POD=1 Asphyxia due to bleeding and
airway obstruction
3 19 20 20 POD#1  Severe stenosis of pulmonary artery
4 18 18 20 POD#7  Alive

42). F4L A2 F2NA AANAF AFEE
283

FEA% RolZ2 22X Y 2mg/kgd AAM3E A
A g o FEF 1UAFE 1bmg/kge #
OERAEAUEL 2¥ Yo HEEAFH o ofatH
28 Imgkgs BEAAT. 157U 28 Kol
F22¥xd9 EBZFFEE FA3Y HEolA4
100~400ng/ml, £°14 500~ 1000ng/ml°] /A =
55 %% F3NAY.

F& A% Img/kgd dlHAE 35 49 17U
Ad ZAsFon FAA FAE 104708

AA AAANDF EEHHE 27 23 dAH (2
4

4 )

g ol Fgo AYHAD 48 F 3 ANA &
T 19A A Ach #€ Y AT 14
FHUE A 28] AN d%d A
Aol FAHNUG. A £3% F F U18A
dEdga & AR EEFe ol AL
Rew A4 A= AT 18 e 7
dAd AgaRen, & F 7184 9d 2T
e 287 o2 A V= AHE AFEATH
18 A F&F 194 9 Ageig e, & A%
EEFNY ¥F 270 ALY & ¥
Hedol Attt 1dE Holy F&4%F 744

o

lo &

A ARE FEHTHAA ).
ggel ® 12 o4 A9 4e 495 BB,

o}

f

fd

Ao #H A o] 4% (Reimplantation)&
1950 Metras?, 1951 Juvenelle$} Steward? %
qM AE=Egem 2% Hardin® Kittle? 5ol
g3 o oj4FEo] ABHA, 19633 Hardy??
EL Q7tA Aeoz # o2ged NPt
18U B EFA LS Basg o A& 71 TFL
gy gAdoly ARukee gt Bustgth

1968'd Derom® 5 23419 795 &xol A 7

o ey AgstAoH 10/MET FEHHA
g ARdts 9 f¥Foz Aoy ¥
ol e AVAEY ted e AU 7
A7 BPRHY Fde #H olFEeR 25y
AES golx 7bg B2 FHFFT sy
oA 7 o|HfeF FAHE HAAAAL &
HEol=o 98 $2A& AR BAT. 19813

2

Veith?” 2 19873 Cooper®? 5L # o4 5%
N#A ELEo) g 2 YE S At H L
olZ 3ty 7i#x BERAY #E 4
2Fgen EAd Rol]FE22XAL FAFoR
A e AELe A FAHEAG.

#H A oldred ¥ o] el o]2 A
gk, 1A 9 A9, d9E A9, HE
o] BWEY] B &5 o2 U AX
s adol dAEs gtk =3 A4ATE
g9 Ay z@ZEol ALdHo # EHSte
359, H5E, 4823 AFH5 =4
ok 28l 19719 Benfield® ¥ 1967
dhausen!V 52 o 549 B4 &

)

ook ff o & oN

5
)
=

a

719

4
=



FRoz HE Y m¥ol @A T IFH
19693 Veith® 2 19709 Daicoff¥E& Auts
Zgol d i FAEHE Ty Wi AHEY
THEYY &g Fole Ao Fadidy Y

£

7AE gHste a2 Tde 2A 271X
52 TS 4

A A s Pyl AT, A=A T FAl ok
e URA $39 2 43 YFoY, +35
Aol Aol o] §845 ol urh FelHolan 42}
Atk 2 AR e 45T TFA Y SnE A
447 AT FAO AASE BRe Aday
.

FEAE FE FAoly dEol gl A%Y
A2 sgem, /1@ ABAAnAA Fioy=

[}
10914 1087 ZEF % Pa0y7) 350mmHg o} o &
3} ¢ THFEEA AR

_1

& 7

olm AME 7}Esich FFANA A nHF =
A 55E B3 A4 MF EA 5 10mg/kgd]
& A9, 4334, 33
e coz A Adsidon 78x dgx

Adg <2 & "FA g
AAE He N&3) 4C A AgFd EBsly
Z1FANES] 2959 F9¢ Foddgey 3
So Bt 7|FA 0 AT BHIE o] &3lY
AHAziH d BAdde FAgAddSy, 203
8N Collin’s €9, Euro-Collin’s &9, CS &9,
GIK §9%0] glon 124714 8 AHe
FAEF Jvh FAT Az B$ 4C Ay
ETE AFSEA e HPAE BF 2470l 3}
Aok dAAY RAZ HENE AF SAA
Av A2E FAA e 9E7H wgol ey
i glo olA7R] o4 Al HhEe giTHPIe),
Hegd gA A wFH st & FH9 A
ERE L2502 ARAYE AAS NEFENE
Astg e, Asszke B AFsH &y
Img/kgE HARAFAE 5, A4, 2 F /19
A8 M2 dasgth dE5Y g B3A F
4 2 849 HEARE vAFo] dohaid

9

HH s, A3t HAW 2ARAE E1 F4

At AAHY EFE ANPg). ol
¥ A3 FFAe AFY EFoe 4
A& BT AW dg EFo] A&
v FEHY F4AUA $£499 A4
A& Bl Ho £43 EF WFH o
o] ¢ ojg&olt) 4.0 Proleneo® &

ol op o
-

o

32
1210

o

oo ® 4y 2 )y oL o

op &
i

oA Y BB 2R
EEECEREE

=
A 3

BEE F7E AAGL, J#AA B
=18 i;ﬂ-

Ad o45ET BARE A5E
1

A #FAZ Aoty Bt

9] 2] Affernt nerve, Herring-Breuer reflex
arc A 3F &F 4FE WA 2A #A
e g sYgPIN®, g o g o
714 A=A FAE Herd kA Ad
2 FHFE A4S doEE AZdn. o
Ad #Heo g v|F WEe olg AZAAd,
7187 FHAY, dgf AdFd #ASGD
5 Aok

AR wge g st RolE2AXHY,
AN =, FoldgZzEAAGLH w3
ZHE=UEES Fodn oJAFed y=yd
€ 2~357 MY BERGY, ojHezZdL 1
mg/kg AT Fosn doldAF2EA 10~25
mg/kg@ 2 1~2F3 A& FAsH HolgEs
2d 94 2mg/kg B FASEA Y 15mg/kg 3t
Fo 28 U] AT FAQsAHEDT. 3 A
JERAXUFEE WAMEYEE FFom
150~200ng/mlE FA 3t AFuEg dAo] o4
He 2 dEZY=UEE2 S 500mg~1gme 3
A7 A Fatgch 28y S2HZOEE &%
3FMA FASA gl o Bl

ol eEF 35:d A 05mg/kg/d2 T =Y
<8, lmg/kg/89 otAXNLZAEL T3 17
mg/kg®l AoF2AXA HA &FF 284 AE
Fosty oA ez Foe W TR 7} 3,000
/mm °] &2 F7FHA e Imgky/dE o

- 281 —



Fostojol gt 3FYEA oAALEZAY F

g FAsY ZHzUEES Smgky/d 19
2F o2 13 BA3H 65744 @EFs A4l
A 8% 10~15mg 2L 2 Y E A 71Th202D A 7} 9]
BE FEAGA o) Hee A o Ho|FE 2~
*E L 1img/kg/d B 8393 ¢ 32U HFHE
2mg/kg AHFALEIE T F€3F Al 2mg/kg
A FALEH o & UGS REHE 16mg/ke/d
2 Eg3gey ofAAe=ZdE Fr B89
th 1Y 23 AEHY AO|EER2ZHFEE
23t ¥ 5ol 100~400ng/m! 14 500~
1000ng/kg7t FAHZE %t

FeF A% e sy 8 Eee
o 2AgEH & "*Ur AT 2% dF A e
27t R 1o E 4RA) IS TERA
SR AR HY 2HE FAW FEEHY
do] BAsd HAY MFE A st 327}
1tk 19621 Yeh'9} 19681 Garzon'®' 52
Aeed AT B BRRY6 Yol B
B eE B 9orf 19899 olP 5ol o
o2l 24P 1AM HAF gHo) 48 A

ox M
ng
J1)J_/‘
i
i
du
i
%
2—‘-‘4
e
ol e
N,

o H

ol

uf

)

g o > i)
e =

3 2

8 L1}

ot [y flr
Lo
dy o
2,
H
1o T
2

A, S5

of o & 1/MEEd CMV
ystis carnii pneumonia, EBV# &
EEFol 9 & vt 219 w4
Bronchiloitis obliterans, ¢ 3+& % 9

ABA HGFo) vehgs AW,

¥a of¥

J&inz

a8 718A AY, 718A BFFH A4 AR
HeSol veds vk FARd FRALS
ARerge z7] Aol zV|FAAe TE,
BEF Foh AxFAT F2EGRY 4 A
HaEol o AEFe] 4FSA8e] FH X-
A &A% AE B e B3 g9 v
Bun 352@8E I2sAEY AaA HAFA
HAA2AG 45080l e FdsAE

a3y gFe8ol Athal A ARl ¢

5
(o]
9
e
rlo

nEsteol & A} gF shtolrh
o] Yehvts HoMe @ eAE
A3 Ak ARugo] vYEhE
4% B9 7]"’6‘)‘35 Z7Hgoa
~10mg/kgel =&

AReES

Bz
olo

£ o4e

i)

:$l~io_>:rh>i
2o

o o WY M

or x
i)
R
=\
02
n:E
é

s
ir
L
i

Wofrku
9
X

fjo

o

N, E
-t

2
ga
1R

)
R}
2
Ko ok
S 40\' o
L
A
f
9
o H

P
-4
>

i’
.

=

oo

©

-

N

o

=
LG
o
ox

o

—t

2
or

¥
%rﬁm%mmio
=3
T
=)

L
&
gt
=

oo Rl

)

hta
S
e
i
olo
Ho
mE
[o
Mo
i
2\_"
iy
o,
2 ox
X
4n
=

M
rh

D st o#Ad e FRIFANE 19899
10¢ 55 19903 69 7bA 97043 A FF A 49k,
A5 LA 40tg), €7 4018l T & 12vie] &

A& o) &8ty #ZF ¥ o) 5E&g APA

2) AAE #F2 W 402 Ya Ay d4d
B@stg o 200ccd 4C A IFE 60cm H,
O 4o Z A EYE B3l AR R AF3Y

4) 7 oldF&eF 387 FEF 144 AT
dom, sﬂjra) FohAbg-o 2j3 8o 14, 7]
X e EFESY 28 o Aol 14,
9 3o lﬁ]‘}}‘ﬁﬁ}.

5 1#lold A Fzdte] # oldFeF 7Y
oA Aol

5?HG>
References
1) Metras H : Note preiaire usr la greffe totale du pou-

mor chez. Cr Acad Sci 1950 . 213 © 176
2) Juvenelle AA, Citred C, Wies CE, Steward JD :

— 282 —



Preumonectomy with replantation of the lung in
dog for physiologic study. ] Thorac Cardiovasc Surg
1951 221 . 111
3) Hardin CA, Kittle CF . Experiences with transpla-
ntation of the lung. Science 1954 . 119 : 97
4) Hardy JD, Eraslan S, Dalton ML, Alican F, Turner
MD : Implantation and homo-transplaniation of
the lung . Laboratory studies and clinical. Ann
Surg 1963 . 157 . 707
5) Hardy JD, Webb WR, Dalton ML, Walker GR :
Lung homotranspantation in man. JAMA 1963 :
186 : 1065
6) Derom F, Bargier F, Ringoir S, et al : Ten-month
survival after lung homotransplantation in man.
J Thorac Cardiovasc Surg 1971 . 61 © 835
7) Veith FJ, Norin AJ, Montefusco CM, Pinsker KL,
Kambolz SL, Gliedman MC, Emeson E . Cyclospo-
vin A in experimental lung transplantation. Trans-
plantation 1981 : 32 . 474
8) The Toronto Lung Transplant Group : Experience
with single-lung transplantation for pulmonary fib-
rosis. JAMA 1988 . 259 . 2258
9) Cooper JD, Pearson FG, Patterson GA, Todd TRJ,
Ginsberg R]J, Goldberg M, De Majo WAP . Tech-
nique of successful lung transplantation in humans.
J Thorac Cardiovasc Surg 1987 : 93 © 173
10) Benfield JR, Coor R: The role of the left atrial
anastomosis in pulmonary replantation. J Thorac
Cardiovasc Surg 1971 . 61 . 847
11) Waldhausen JA, et al . Physiologic changes associa-
ted with autotranspalniation of the lung. Ann Surg
1967 : 165 . 580
12) Veith FJ, Richards K : Lung transplantation with
simultaneous contralateral pulmonary artery liga-
tion. Surg Gynecol Obstet 1969 © 129 : 768
13) Daicoff GR, Allen PD, Streck CJ : Pulmonary vas-
cular resistance following lung reimplantation and
transplantation. Ann Thorac Surg 1970 : 9 : 569

14) Lung Transplant Seminar presented by Toronto
General Hospital and Mount Sinai Hospital : Am-
phitheater Toronto Genmeral Hospital, March 28,
1988

15) Lima O, Goldberg M, Peters WJ, Avabe H, Town-
send E, Cooper JD ! Bronchial omeniopexy in ca-
nine lung transplantation. J Thorac Cardiovasc
Surg 1982 1 83 . 418

16) Garzon AA, Cheng C, Pangan J, Karlson KE : Hy-
pothermic hyperbaric lung preservation for twenty
Sour hours with replantation. | Thorac Cardiovasc
Surg 1968 . 55 . 546

17) Slim MS, et al : Successful bilateral reimplantation
of canine lungs. Surgery 1964 . 55 . 676

18) Lempert M, Blumenstock DA : Survival of dogs
dafter bilateral reimplantation of the lungs. Surg Fo-
rum 1964115179

19) Street SB, Novick AC, Braun WE, et al : Low-dose
maintenance of predmnisone and antilymphoblast
globulin for the treatment of acute rejection. Transp-
lantation 1983 © 35 . 420

20) Prop J, Wildevuur CRH, Nieuwenhuis P : Lung
allograft rejection in the rvat. II. Specific immunolo-
gical properties of lung grafts. Transplantation 1985
140126

21) Norin AJ, Veith FJ, Emerson E, Montefusco CM,
Pinsker KL, Kamoblz SL : Improved survival of
transplated lungs in mongrel dogs treated with cyc-
losporin A. Transplantation 1981 : 32 . 259

22) Yeh TJ, Ellison LT, Ellison RG : Functional eva-
luation of the autotransplanted lung in the dog.
Amer Rev Resp Dis 1962 . 86 . 791

23) OlFA - AR -AZAT - RAUY - 2EF - F

EHAA &5 0] F&57] 4

AEH AT e FF AR A 1989 : 22
- 416

24) Reitz BA : Heart and lung transplantation, WB
Saunders, 1990 : pp319

. [o)
&=

@

o

— 28 —



