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With the recent introduction of heart 
transplantation into clinical medicine, there 
has been a resurgence of interest in various 
aspects of heart transplantation in animals. 
Previous work has centered on orthotopic 
transplantation (1) or implantation of the 
heart within the neck or groin (2-4). Previ- 
ous work has also involved intra-abdominal 
transplantation of the heart and lungs or 
heart alone (5-9). This study was designed 
to develop a preparation in the dog which 
would provide (1) long-term survival of the 
transplanted organ in optimal physiologic 
condition; (2) easy accessiblity for study of 
flow, metabolism, and myocardial mechanilcs ; 
and (3) feasibility of subsequent transfer to 
another animal of the same or unrelated 
species. 

Materials and Methods. Forty-three mon- 
grel dogs were selected as recipients and an 
additional 43 as donors with an effort being 
made to match them so far as body weight 
was concerned. Recipient animals were di- 
vided into six groups: I, control ( 7  animals) ; 
11, steroid-treated (8) ; 111, azathioprine 
(imuran) (9)  ; IV, steroids plus azathioprine 
( 6 ) ;  V, steroids plus azathioprine plus 5 
days’ preoperative treatment with antilym- 
phocyte serum, 0.5 ml/kg ( 7 ) ;  and VI, 
steroids plus azathioprine plus 5 days’ pre- 
treatment with ALS, 1 .O ml/kg (6). The anti- 
lymphocyte serum was produced by the Mi- 
crobiological Corporation and was anti-dog 
horse serum. 

With the recipient animal under general 
anesthesia, laparotomy was performed. The 
abdominal aorta and vena cava were exposed 
from the renal vessels to the bifurcation of 
the aorta or the junction of the iliac veins 
respectively . 
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With the donor animal under general en- 
dotracheal anesthesia, a right thoracotomy 
was done. The animal then received 3 mg of 
heparin per kilogram body weight in- 
travenously. The right pulmonary veins and 
pulmonary artery were ligated and transected 
close to the heart. The left lower lobe veins 
were then divided between ligatures and the 
inferior vena cava ligated and divided. The 
remaining left pulmonary veins were ligated 
and transected. This was immediately fol- 
lowed by ligation and transection of the supe- 
rior vena cava and excision of the heart by 
transecting the aorta and the remaining por- 
tion of the left pulmonary artery. Excision of 
the donor heart required approximately 5 
min and all continued in normal sinus 
rhythm during excision. The donor heart was 
transferred to saline slush for 2-3 min while 
the aorta and main pulmonary artery were 
trimmed to about 2.5 cm in length. The heart 
was transplanted to the recipient by end-to- 
side anastomosis of the donor aorta to the 
abdominal aorta of the recipient. The main 
pulmonary artery was anastomosed end-to- 
side to the recipient inferior vena cava about 
1.5 cm inferior to the aortic anastomosis. All 
gas was evacuated from the donor heart and 
the clamps removed. Once vigorous ventricu- 
lar fibrillation was present, the heart was 
electrically defibrillated. The final anatomic 
arrangement showed the heart lying to the 
right of the midline with the right ventricle 
and right atrium uppermost. Blood perfused 
the coronary vessels through the aorta. 
Coronary sinus flow was returned by the don- 
or right ventricle to the inferior vena cava 
and any blood on the left side was ejected 
through the aorta. The donor heart was sub- 
jected to approximately 20 min of total anox- 
ia during the transplantation. The abdomen 
was then closed in layers with interrupted 
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suture after the donor heart was restored to a 
vigorous beat. 

Samples for a study of coronary sinus 
blood were obtained at regular intervals in 
the postoperative period by percutaneous 
puncture of the transplanted heart. ECG 
tracings were made daily over the donor 
heart to detect signs of rejection. Episodes of 
rejection were treated in selected groups by 
the materials as outlined. Blood transfusions 
were given once anemia was present and 
treatment of wound infection was carried out 
by local debridement and antibiotic therapy. 

Result. Animals survived for varying peri- 
ods of time depending upon the type of 
therapy employed. The details are summar- 
ized in Table I. Details of coronary sinus 
blood lactate, gas studies, and other parame- 
ters of rejection are the subject of another 
report. 

Deaths due to technical error were correct- 
ed in the early series and none has died from 
this cause in the last 20 animals. Deaths 
occurring in Groups V and VI were not due 
to organ rejection although most animals 
have experienced rejection crises. 

Discussion. Intra-abdominal storage of the 
canine heart using the technique described 
does provide a preparation which is easily 
accessible for study and long-term evaluation 
of rejection and other factors of heart trans- 
plantation. The length of survival compares 
closely with results in the orthotopic heart 
transplant studies in dogs. The utilization of 
antilymphocyte serum, as described as a 

treatment prior to the time of implantation, 
does appear to materially affect the length of 
survival of the transplanted organ. Although 
our studies are not complete at this time, 
further evaluation is needed regarding anti- 
lymphocyte serum during the postoperative 
period. The occurrence of pulmonary infec- 
tion, as well as wound infection, in a signifi- 
cant number of the animals indicates the 
need for improvement in the control of rejec- 
tion phenomena. 

Summary. A technique of homologous 
heart transplantation is described which per- 
mits study of the multiple aspects of cardiac 
function and rejection. Some preliminary re- 
sults are described. Further utilization of this 
study model is indicated. 
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TABLE I. Survival a f te r  Homologous Heart  Transplantation. 

No. of Mean survival 
Group dogs Therapy" (days) 

I 7 None 7.1 
I1 8 Steroids 7.4 (excludes 3 deaths due to technical 

I11 9 Azathioprine 19.3 (excludes 3 deaths due to technical 

I V  G Steroids plus azathioprine 34 (2  animals alive at 80 and 75 days) 
v 7  ALS (0.5 ml/kg X 5 days) 37 (4 still living, excludes 1 death due 

error) 

error) 

to technical error) 
V I  G ALS (1.0 ml/kg X 5 days) 22 (5 still living) 

" ALS x antilymphocyte serum. 




