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A New Experimental Model of Heterotopic Intrathoracic Heart Transplantation
without Cardiopulmonary Bypass

Jae Seung Shin, MD, Kyung Sun, MD, Ho Sung Son, MD,
Jae Seung Jung, MD and Hyoung Mook Kim, MD
Department of Thoracic and Cardiovascular Surgery, College of Medicine, Korea University, Seoul, Korea

ABSTRACT

Background and Objectives : A variety of experimental heterotopic heart transplantation models have been
developed for the purpose of this study. However most were complicated and used extracorporeal circulation.
A new and simple experimental working heterotopic intrathoracic heart transplantation model has been
developed in dogs, which could be performed without support of extracorporeal circulation. Materials and
Methods : Six mongrel dogs were used for the three heterotopic heart transplantation experiments. The he-
terotopic hearts were transplanted in the right thoracic cavity using a right thoracotomy. The superior vena
cava and left atrial cuff of the donor heart was anastomosed to the superior vena cava and left atrium of the
recipient heart. Consequently, the aorta and pulmonary artery were anastomosed to the ascending aorta and
right atrial appendage of the recipient heart, without cardiopulmonary bypass. The electrocardiograms of
the donor and recipient hearts were measured by electrodes placed at the ventricular apexes and on the skin.
Results : The donor hearts survived for 10, 6 and 18 days after transplantation, without any immunosuppressive
agents or anticoagulants. The electrocardiograms of both hearts could be measured using the electrodes. There
were no wave or voltage changes on electrocardiography. Conclusion : This working heart model of heterotopic
intrathoracic transplantation, without cardiopulmonary bypass, may be useful in studies for various purposes,
i.e., the effects of different pharmacological agents on the conduction system of the denervated heart and the
hemodynamic changes of the recipient with auxiliary support of the transplanted heart. (Korean Circulation
J 2004;34(6):593-599)
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Recipient

Fig. 1. The illustration of the completed heterotopic heart
fransplantation. The left atrial cuff of donor was anasto-
mosed to an opening of the left atrium of recipient. The
superior vena cava, pulmonary artery and aorta of donor
were anastomosed to the superior vena cava, right atrial
appendage and ascending aorta of recipient. Two ele-
ctrodes were placed at the ventricular apexes of both
hearts for measurement of postoperative electrocardi-
ograms. SVC: superior vena cava, MPA: main pulmon-
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Fig. 2. Postoperative electrocardiograms after heterotopic heart fransplantation. The ECGs of donor and recipient
were measured between the skin lead and the apical leads of donor or recipient heart. The ECG, donor+recipient
by name, was measured between two leads placed at the apexes of both heart. ECGs obtained at; A: operative
day. B: first postoperative day. C: second postoperative day. D: third postoperative day. E: fourth postoperative day.
F: fifth postoperative day. G: sixth postoperative day. ECG: electrocardiogram.

595



2

rem

% 3719) ol FA oI A el
£ ofelgal TS B itk Foldd) W
A% A7) SYEA e Bl 5% F 5o
A9 F8o] W 582 Yulska 7 300 mLe] He
2 shisto] o] 5 592 a9tk 5% ¥ Protamine
o FolsA) sltom, 54 ¥ 39k PAAT 2Fe
Gk ABe APH ol Awae] vlxiel] e o

p=H
% 5 wodolAAl % GeaAl 2 Folat o

oIS Slat o) 318 REAE 242 120%,
Rolglom, AAEE e gl 17
B 771 109, 69, 18907 A9

Ao Mol B ASS B 7 A AR &
o] 7¥sstolon, 7 A2 44 Ayl Faek A=
£ Boto] e T N AHEE SET 7 Ak
ARl TS Fek ARl o A 4
A mhg- w2 dgto 7 vepr g 7 4] QRS
St A Fogm o) WhAol = Bl 7
St ot Aae TR YRR s A=
el I3t ARkAQl AL Brks3elth

647 A= Folige AHmelA Foildwt
ZV7y =] 2203)/4, 15084 ;
& % 149 1103/, 1408)/%; &= F 2¢ 1703/,
11084 ; & $ 39 1508/, 1308+ ; = § 44
1703)/%, 1603)/% ; & ¥ 59 1103)/%, 1403)/%
olal & F 6YAl TN WFEe SN
Fgkom ol 1203840 Ak Btk 7}
78] Aol Foliddn ol gte] Jhset
SchFig. 2A—G).

TP Auls R AdrA] ddwe

a2 s stk

o
o
e F
o,
flo
ol

e

wok} 7

el

A
T ke A F AR AFEA -

596

I|l|I|I|I|I|||I|I|I.|I|I|III||IIII

Fig. 3. Gross specimen of heterotopic heart fransplanta-
fion. The two hearts and lung were en-bloc harvested.
The donor heart was covered with granulomatous tissue
and the right atrium was filled with thrombus. The recipi-
ent heart showed normal appearance.
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