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The first successful heart transplant
in India
P. VENUGOPAL

INTRODUCTION
When Christian Barnard reported the first successful
transplant in 1966 he opened a new chapter in cardiac
surgery. I Soon scores of transplants were performed in many
centres all over the world. The initial enthusiasm was,
however, shortIived as most centres faced high mortality
rates approaching 90%, mainly because of infection and
rejection.

The present results are excellent because together with
cyclosporine based immunosuppression, the refinements
include early prophylaxis with the monoclonal antibody
OKT 3 or antithymocyte globulin as well as discontinuation
of steroids after 3 to 6 months. This has resulted in a decreas-
ing incidence of infection and rejection and an improvement
in the long term survival rates. The hospital mortality has
been about 10% and survival at 1 year is 79%, at 5 years it
is 68% and at 10 years it is 56%.2

The shortage of suitable donors however remains a
continuing problem. It has been estimated by the National
Institutes of Health in the USA that 35 000 people below
the age of 70 will develop congestive cardiac failure and
could benefit from heart transplantation or mechanical assist
devices but only approximately 2000 procedures are performed
every year in the USA (and about 3000 worldwide).

Cardiac transplantation in India was not possible till June
1994 because the law did not recognize brain death. How-
ever, after the passing of the Transplantation of Human
Organs Bill, this major hurdle was removed and the first
successful cardiac transplant in India became possible.

PLANNING
The planning of the transplant programme started with the
identification and training of personnel involved in the pro-
cedure. The core team consisted of surgeons, anaesthetists,
perfusionists and nurses (Fig. 1). As part of the initial
training, in late 1993, a senior surgeon from the department
visited Stanford University (a pioneer centre for organ
transplantation) in the USA and a member of the anaesthesia
team received advanced training in cardiac transplantation
at Papworth Hospital in the United Kingdom.

Also in late 1993, a team of six members consisting of a
surgeon, an anaesthetist, two perfusionists and two nurses
from the operating room and the intensive care unit received
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FIG 1. Group photograph of some members of transplant
team

training on the use of the ventricular assist device system in
California, USA.

A Thoratec ventricular assist device-an essential
component of a transplant programme-as a 'bridge' to
transplant in patients waiting for a donor heart was then
acquired.

The operating room facilities were extended and addi-
tional intensive care beds were made ready. A separate area
was identified in the intensive care unit where future
recipients could be strictly isolated and barrier nursed.

As cardiac transplantation involves a multidisciplinary
team (Table I), the personnel involved were clearly identified
and frequent meetings were held to work out management
protocols. It was encouraging to see the enthusiasm and
unconditional support offered by all the members.

An important aspect of planning a transplant programme
is the selection of a Transplant coordinator. This individual
is the key to the smooth running and satisfactory exchange
between hospital departments and external agencies
involved. The coordinator is able to ensure that information
arrives promptly where it is needed. A senior faculty
member from the surgical department was delegated this
responsibility.

DOCUMENTATION
We made detailed protocols covering recipient selection
criteria and work up, and donor selection and preparation.
These also covered the details of the transplant procedure.

TABLEI. Transplant team

1. Surgeon
3. Anaesthetist
5. Intensivist
7. Microbiologist
9. Psychiatrist

11. Clinical Biochemist
13. Coordinator

2. Cardiologist
4. Perfusionist
6. Pathologist
8. Physiotherapist

10. Social Worker
12. Nurses
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The protocol included checklists and contact telephone
numbers (Tables II, III, IV and V).

A schedule for the immunosuppressant drugs was worked
out. Finally, in consultation with our colleagues from the
cardiology and the pathology departments, we charted out
a protocol for doing postoperative endomyocardial biopsies.

THE PROCEDURE
On 2 August 1994 at 11.00 pm we were informed by the
neurosurgical department at the All India Institute of
Medical Sciences (AIIMS), New Delhi that a donor might
be available. This was a 35-year-old female who had under-
gone surgery for an intracranial aneurysm and subsequently
became brainstem dead. Her immediate relatives agreed for
her organs to be removed for transplantation. After brain
death was certified, consent for multiple organ removal was
obtained. The donor was haemodynamically stable and was
transferred to the operating room complex where monitoring
lines were introduced. At the same time the recipient, a
42-year-old male With dilated cardiomyopathy (Fig. 2) and
end stage cardiac disease, was transferred to the operating
room after he had been given cyclosporine and methyl-
prednisolone. His electrocardiogram, arterial pressure,
pulmonary artery wedge pressure and urine output were
monitored and a femoral intra-arterial sheath was introduced
as an access for an intra-aortic balloon pump, if this became
necessary.

TABLEII. Donor criteria

Confirmed brain death
Age <45 (male), <50 (female)
Weight match (20% to 40% of recipient weight)
Arterial P02>80 Torr
No drug abuse
HIV, hepatitis B serology negative

TABLEIII. Donor criteria (cardiac)

No history of cardiac disease
Normal electrocardiogram and echocardiogram
No evidence of trauma
No hypotension for >30 minutes or cardiac arrest
Stable haemodynamics

TABLEIV. Recipient selection

New York Heart Association Class IV disability with end stage cardiac
disease

Usual causes of end stage heart disease
Idiopathic dilated cardiomyopathy (50%)
Ischaemic cardiomyopathy (40%)

Miscellaneous

TABLEV. Recipient work up

Right and left heart catheterization
Echocardiography
Gated radionuclide ventriculography
Endomyocardial biopsy
Complete screening of pulmonary, hepatic, renal and metabolic tests
Titres of Cytomegalovirus and Toxoplasma gondii
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FIG2. Photomicrograph of endomyocardial biopsy showing
hypertrophy of the myofibres. Some of the fibres are small
and atrophic. Fine fibrosis is seen in the interstitium
(H & E; x300)

The donor chest was entered through a sternotomy, the
pericardium was opened and the heart examined. It was
beating vigorously and the coronary arteries appeared to be
normal. The heart was fit for transplantation. At this stage
the recipient was also anaesthetized, sternotomy done and
the pericardium opened. The heart was found to be grossly
dilated and beating sluggishly. Aortic and bicaval cannula-
tion was performed using angled venous cannulae and the
patient put on bypass. Simultaneously in the other operating
room, the donor aorta was cross clamped and 1.5 litres of
cardioplegic solution perfused into the aortic root. The
inferior vena cava was divided to decompress the heart.
When cardiac arrest had occurred, the heart was elevated,
the pulmonary veins, the aorta and pulmonary arteries
divided and the heart removed and rapidly immersed into
a cold saline solution at 4 "C. The left atrial margins and
the great vessels were trimmed for implantation.

In the recipient operating room the team of surgeons had
already excised the heart (Fig. 3 represents a biopsy from
the explanted heart) leaving a shell posteriorly consisting of
the right and left atria. The allograft was then placed on

FIG 3. Photomicrograph from the explanted heart shows
extensive areas of myocardial necrosis. A few remnant
myofibres are seen trapped in the necrotic zone (arrows).
Myocardium (M) is seen in the Masson trichrome stain
(x75)
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the operating table and implantation begun. The first
anastomosis was between the left atria using a continuous
3-0 monofilament polypropylene suture. This was followed
by the bicaval anastomosis. End-to-end anastomosis was
then done between the donor and recipient pulmonary
arteries first and aorta later. The heart was de-aired and the
aortic clamp released. The new heart started beating inside
the chest of the recipient and after gradual rewarming to
37°C, he was weaned off bypass.

This was achieved with minimal inotropic support.
The chest was closed and he was shifted to the intensive
care unit at 6.30 am on 3 August 1994. On the first post-
operative day he was extubated. In the immediate post-
operative period he required very little inotropic support
and his haemodynamic data were steady. He was started on
immunosuppressants monitored by haemograms and serum
cyclosporine levels.

Echocardiography done on the first postoperative day
showed normal ventricular function. Endomyocardial biopsy
was performed on the sixth and fifteenth postoperative days
and at both times there was no indication of any rejection
(Figs. 4 and 5).

IMMUNOSUPPRESSION PROTOCOL
We put the patient on the following triple drug regimen.

.~;~\~.::
~~.':" _.

FIG4. Post-transplant endomyocardial biopsy on sixth
postoperative day. The myofibres, interstitium .and
endocardium (E) are unremarkable. Masson trichrome
stain (X75)

FIG 5. Patient recovering in intensive care unit
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Cyc/osporine
It was administered intravenously on the day of operation
and continued for the first two days at a dose of 25 mg/day
as a slow infusion. From day 3 to 8, he received 500 mg/day
of oral cyclosporine which was reduced to 400 mg/day from
day 9 to 14 and then to 300 mg/day (day 15 to 19). At present
he is on 250 mg/day of oral cyclosporine in two divided doses.

Azathioprine
The first dose of azathioprine was given on the operating
table through the nasogastric tube. He is presently on
100 mg/day of this drug.

Corticosteroids
A loading dose of methylprednisolone (250 mg intravenously)
was given on the operating table. After that he received
125 mg intravenously 8 hourly on days O. I and 2. From
day 3 he was put on oral prednisolone and the prednisolone
dose is now being tapered down.

The patient was discharged from hospital on 29 August,
4 weeks after his operation and is doing well.

NEED FOR CARDIAC TRANSPLANTATION IN INDIA
Cardiac transplantation is thus feasible in this country and
necessary because out of the 501 endomyocardial biopsies
done at the AIIMS between 1985 and 1992, 214 patients
had dilated cardiomyopathy. In addition there are patients
with ischaemic cardiomyopathy and advanced cardiac
disease secondary to valvular lesions who would benefit from
such a procedure. These patients can be assets to society
yet are cardiac cripples who cannot benefit from medication
alone.

PROBLEMS
There are however some difficulties that need to be addressed.
These include availability and cost of immunosuppressants
and the cost of the operation. Immmunosuppressants are
readily available but the cost of maintenance therapy works
out to about Rs 5000 to Rs \0 000 per month. With local
manufacture, the prices of these medicines are likely to come
down. The cost of surgery however is as much as any other
open heart surgical procedure.

Heart transplantation is now a clinical reality in all
advanced countries and is the treatment of choice for end
stage heart disease that is refractory to medical management.
With its successful introduction in India, cardiac cripples
have been given new hope.

We strongly feel that all the infrastructural facilities are
now available and Indian patients with end stage heart
disease should no longer be denied the benefits of cardiac
transplantation.

ACKNOWLEDGEMENT
I am grateful to all the members of the transplant team who were
instrumental in the successful outcome of this venture.

REFERENCES
1 Barnard CW. A human cardiac transplant: An interim report of a successful

operation performed at Groote-Schur Hospital, Capetown. S Afr Med J 1967;
41:1271.

2 Kaye MP. Registry of the International Society for Heart and Lung Transplan-
tation. Tenth Official Report 1993.


