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INTRODUCTION

(HISTORY & OBSTACLES]

The first report of cardiac transplantation by
Carrel & Guthrie appeared in 19[]5.1 Here, the beart of
a small dog was trausplanted heterotopically into the
neck of a larger dog by anastomoesis of the Junguliar wvein
and carotid artery. The heart beat for one hour.

Thirty vears later, Mann et al. in 19332 perfor-
med a series of transplants with the intact hearts of
puppies. Three times cut of four, the transplanted heart
resumned pulsaticns promptly. The average surviwval time
of these hearts was Iour days and one heart survived for
eight days.

Demikov in 19513 excised the recipient’'s heart
with replacement by the heart of a dog. It was done
without hypothermia or pump oxygenator by side to side
anastomosis between the great wvessels of the two hearts
before the recipient's heart was removed. Demikov suc-
ceeded on two occasions 1o keep the transplanted heart
beating for eleven and fifteen hours.3

Marcus et al. in 19534 suggested that the host
heart itself might be entirely replaced. The transplant-
ed heart would support the entire circulation. At the

time, the problems faced were the support of the host

1
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circulation during the period of cardiac excision, pre-
servation of the heart during its extracorporeal resi-
dence and a technique for avoiding the multiple wvenous
and arterial anastomosis, which extended the operating
time and increased the post-operative intravascular
clotting.

Lower et al. 19615 applied a successiul solution
to such problems by using a cardio-pulmonary bypass,
local myocardial hypothermia and atrial cuffs for anas-
tqmosis. BEight orthotopic heart transplantations in
dogs were done., Five animals recovered completely and
lived for six to twenty-one days, then all died from
allograft rejection.

Hurley et al. in 19526 and William et al. in
1952 demonstrated that autotransplantation of the heart
could result in indefinite survival of the host and im-
munological problems.

The first attempt of cardiac transplantation in
man was by Hardy 1o 1964? whoe transplanted a chimpanzee
heart into a 68 year old male in cardiogenic shock.
Failure of graft occured within an hour after the proce-
dure. The first transplantation of a human heart into a
human recipient was performed by Barnard in Cape Town in
195?.T The recipient was a 57 year old, Mr. Louis Wash
Karaky. The donor's heart was an 18 wyear old female
motor-vehicle accident victim. The recipient survived

the orthotopic transplant for 18 days and then died from
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acute vejection and sepsis.

Since that event the operation has bheen performed
in many centers throuwghout the world. Thomson in 1969,8
the patient lived for 19% months but chronic rejection
ocenred whereccoronary atherosclercosis developed,

In 1975. Barnard & Losman9 successfully applied
the technigue of heterotopic heart transplantation. More
than 15 years have passed since the first human cardiac
transplantation was performed. Although heralded with
enthusiasm and the performance of approximately 150
transplant procedures over the next two years, early
experience was largely unsuccessful.lo*l2

Indeed, throughout most of the subseguent decade,
clinical heart transplantation programs were limited to
a Tew centers, where persistent effort led To an evolu-
tionary development of procedures and improved results.lg_18

Heart transplantation is now attracting renewed
interest. Until May 1st, 1983 a total of 263 transplants
had been carried out at Stanford University Medical
Center, where experience with cardiac transplantation has
heen extensive. 107 out of 263 are survivors and the
longest survivor is 13.3 years. The one-year survival
rate 1s SZE.IQ

Until January ist, 1382 at least 664 patients had
undergone cardiac transplantation throughout the world,
x#1th slightly more than a third of these procedures belng

performed at Stanford Medical Center.19
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INDICATIONS OF CARDIAC TRANSPLANTATION

AND  SELECTION OF PATIENTS

Patients to be considered for cardiac transplant-
ation have to be clearly defined fo prevent unsuitabie
patients being given false hope and being subjected to a
proloenged surgical procedure, including the long waiting
periocd of preoperative assessmenl and the protracted
post-operative care.

The operation is costly in terms of money and
time and still has a high meortality rate.20

The main indications for cardiac transplantaticn
are end stage corconary artery disease and end siage

21, 22, 23

congestive cardicmyopathy. The patients chosen

are those whose discase is muscle disease, either primary
cardicmyopathy or secondary to coronary artery disease.24
Coronary heart disease is the most fatal diseasse
in industrizlised countries and despite the advances in
therapeutic methods, there are still patients whose
disease iz no longer amenable to any conservative or
conventional surgical therapy. After screening for the
well defined contraindications, These patients should be
considered candidates for cardiac transplantation.22
Younger aged patients are suitable candidates, and better

results of such preocedures is seen 1f the history of

4
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]
these patients is relatively short and the impairment of
cardiac function affects mainly the left wventricle. In
this case, there is only slight degres of renal and hep-
atic congestion or none. This makes the post-ogperative
imnuncesuppressive treatment with Cyclosporine A easier
and more reliable.22

The majority have coronary artery diseaSe with
extensive loss of left wventricular myocardium due to
miltiple coronary artery occlusions. They remain Class
IV ecardiac status with inability to work. Bed rest is
regquired despite optimal medical treatment and there
seems To be no alternative therapy.gﬁ’ 26, 27

A trial was done between August 1981 and August
1983 on five patients with end stage coronary artery
disease whoe underwent cardiac transplantation.22 Their
mean age was 40 years, and all had extremely impaired
left ventricular function with ejection fraction 20,2%
and cardiac index = 1.6 litres/min/m?. All had clinical
severe myocardial infarction. Left ventriculeography
showed remarkable segmental contraction abnormalities.22
Cyvclosporine 4 was used as immunosuppressive in a dose

of 18 mg/Kg b. wt before operationgg’

and adjusted
according to hepatic and renal function and by radio-
imimuno assay to a level of 100-303 ng/ml, which is con-
sidered the proper therapeutic 1evel.22’ 29

Biopsies were taken, eight early rejections in

the first 60 post-operative days, and one late rejection
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which were all treated. There were infections with herpes
virus legionella, exacerbated T.B. Psychosis and mononsuri-
tis were two other complications. All patients lived, one
iived 25 mounths, others 13, 10, 6 and 3 months.

There was ancother group of patients who suffered
fewer complications,SU accordingly, their surviwval rates
were better. The possible causes of these better results
were: the history of these patients was relatively short
and as impairment of cardiac function affects mainly the
left ventricle, therefore there is only a slight degree of
renal and hepatiec congestion or none; this makes the post-
operative immuno suppression treatment with Cyclosporine
A easier and more reliahle.22

At the University of Michigan ¥Medical Center, three
male patients aged 50, 39 and 43 with idicpathic cardiomy-
opathy underwent cardiac transplantations. The disease
was in end stapes, no longer responding to medical manage-
ment and ne other surgical procedures were possible.  All
patients were so 111 that they could not walk more than =z
few steps and could not safely be discharged from the hos-
pital for even two or three mogth periocds. Their cardiac
catheterisation revealed severe congestive heart failure with
significantly inereased pressures in all heart chambers and
very poor left ventricular functions.31 One of the patients
had positive family history, suggesting a familial type of
cardiomyopathy. The wventricles were preatly enlarged in

all three patients. Their weights were 533, 4Y6 and 572
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grams with extrems hypertrophy and endocardial scarring
and some coronary atherosclerosis. The cardiac output
was less than 1 litre/minute, which increased after
cardiac transplantation to 5-6 litres/minute.

Histocompatibility studies were performed by Dr. Paunl
Terseki tests. They were perfcermed for ABO red-cell compa-
tibility and lympheocyte antigen matching.

Immunosuppression was carried by thymectomy, carried
out at the time ¢f cardiac fTransplantation. Azathioprine
and prednisone was started 12 hours bhefore the operation,
continued three weeks after coperation and then reduced.
Heparin was alsoc given on the fourth post-operative day and
continued for six weeks, then maintenance with coumadin.

The results were excellent in terms of haemodyna-—
mics improvement and general physiclogic well-being. The
patientis developed normal resting cardiac ocutput of 3-6
litres/minute. Cardiac output in one patient increased
with exercise with both an increasse in heart-rate and
exercise stroke volume.

One patient dewveloped a rejection episode three
months after cardiac transplantation, but was treated suc-
cessfully with 1 gram of antithymoeyte plobulin and intra-—
vencus heparin.

One patient had lcwered blocd pressure to 20 mm Hg
two hours after removing the cardiopulmonary bypass.
Emergency administration of isoproterencl was necessary to

restore heart-beat and cardiac output. In the subsequent
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patients, the drug was given prophylactically for 48
bours and these patients did not experience similar
post-operative difficulty.

One patient developed infection with pseudomonas
in the right pleura, mediastinum and right lung and
treated with chest drainage, colistin amd pseudomonas
immunoglobulin.31

In 1573, Barmard observed that from 1967 to 1971,
only five out of 35 patients with cardiocwmyopathy who
underwent traznsplantation lived beyond the first year.ﬂﬂ
The proportion of patients undergoing tranplantation due
to cardiomyopathy has increased in recent years. Also
the post-operative management of the cardiac transplant
patients has advanced greatly in the last decade.34’ 39
For these reasons, 1t has become important to determine
whether patients with cardiomyopathy undergoing trans—
plantations behave differently from those whith other
cardiac discrders, such as ischaemic heart disease,; and
at what point in the natural history of cardiomyopathy
.should cardiac transplantation be considered.36

In recent years, end stage congestive cardio-
myopathy has become an increasingly frequent cliniecal
diagnosis in candidates for cardiac transplantation.

Forty-six patients underwent transplantation
because of congestive cardiomyopathy and fifty-nine

because of coronary artery disease, between 1971 and 1878

at Stanford University.
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The age of those 46 with cardiomyopathy ranged
between 14 and 64, with a mean of 38 vears. They were in
NYHA Class IV, suffering from rest dyspnea, orthopnea and
paroxymal nocturnal dyspnea. Chest pain was present in
37% of cases, peripheral oedema and syncope in 13% of
cases. There was a history of alcohol intake in 15% and
positive family history in 37Vi of cases

LVESF

Their “LVEDD

was 99/25, cardiac index 1.7 + 0.1 lit/min/m®

and fractional shortening F.5. 10.68 + 0.6
and left ventricular internal diameter at end of diastole
6.7 + 0.3 cms.35
The three-vear survival for cardiomyopathic
patients who underwent cardiac transplantation since 1974,
was B0¥ and the overall one-vear survival rate was §4%;
from 1977 to 1578 it was 69%; from 1374 to 1876 it was 683%
and from 1971 to 1973 was 50%.36
The rehabilitaticon of long term cardiac Lransplant sur-
vivors was relatively successful, as 80% of patients in
the cardiomyopathy transplant group surviving the first
three posi-transplant months returned to KYHA functional
Class I; 90% of long term survivors returned to normal
physical activity, assuming employment, choosing active
retirement or entering School_36
Patients with congestive cardiomyopathy who did
net undergo cardlac transplantation have three-year sur-

vival rate of 4% and cne-year survival rate of 23%.36
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