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INTRODULCTION

Cardiac transplantation became a8 daily rputine in many
centers all around the world. The results of clinical
cardiac transplantation became of therapeutic wvalua in the
past faw ysars. It is no longer a topic fer experimental
clinical resparch. However, there is still much to be
learned about transplantation of the heart, namely the
davelopment of more effective and selective immunosuppressive
regimens (Bolwman, 18853. In cur country, somes steps have
been taken forwards very successfully in the field of renal
transplantation, but not in tha Fimld of cardiac

transplantation.

This work will revisw the subject of cardiac

transplsntation as rsgards:

1- The hiatory of experimental and clinical deveslopment of

cardiac transplantation.

2- The indications and contraindications far cardiac

transplantation, and how to select a suitable raecipient.

3- The problem cof organ donation, and donor heart

presarvation and transportation.
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The oparative technigue and postopasrative care for thesa

critical patients.

The major problem of immunosuppression which is considered
by all centers to ba the most limiting factor for cacdiac

transplantation programs.
The different complications of the operation, as uwell as
complications dus to the postoperative medications and

procedures,

The results of the most active centers will be reviewed in

order to stand on the progress achieved in this field.

A rapid review of the suhject of heart—-lung

transplantation.

This is followed by discussion of some of the important

subjects in the review and painting out the difficulties

Facing our centmrs in Egypt to proceed forewards in this

fimld.
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HISTORICAL BACKGROUND

Human heart transplantation was the product of a
substantial tradition of experimental surgery and
transplantation immunology, as well as of other advances of
twentiath century science and medecine that are tog numerous
and desparata to he cataloged here. This chapter will review
primarily tha avolution of the surgical technique which made

human heart transplantation possihls,

The history of heart transplantation can ba divided into
experimental efforts of thres typas; (1) thoss involving
placemant of tha exised donor hesrt in a haterotopic pasition
in the recipient in such a way that the heart beats but does
not make any significant contribution to the circulatory work
of the recipient; (2) thosa in which the hatsrotopic hseart
graft is placed in parallsl toc the recipient’'s own heart and
assumes part of or all of the circulatory work in the
recipient, depending on the function of tha recipient's
heart; and (3) those involving orthotopic placement of the
heaart graft with removal of the recipient organ. (Griapp and

Ergin,1884.).

-3-
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HETEROTOPIC HEART TRANSPLANTATION:

Tha First heart transplant was performed in 1805 by Carrel
and Buthrie at the University of Chicago. Ths authers
described the follpwing axperimant:

*The heart of a saall dog was sxtirpated and transplanted
into the neck of a larger one by anastomosing the cut snds of
the jugular wvein and carotid artery to the acrta, the
pulmonary artery, ons aof thea veanas cavas and a pulmonacy
vain. Tha ischemia time was 1 hour and 15 aminutas, After
re—astablishment of the circulation by 20 minutes, blood was
actively circulating in the coronary system, Af teruards
contractions of the auricle appearsd, and about 1 hour after
the operation, effectiva contractions of the ventricles
began. Tha tranaplantad heart beated at the rate of B8 per
minuts, and the rate of the noreal heart was 100 par msinute.
Coagulation occurred in the cavities of the heart after ahout
2 hours of coordinated beating and ths experimant was

terminated. " (Bausgartner st al,l1984.).

This is the moat completes account of their single
experiance with haart transplantation. The exact way in
which the anastomonis wara arrangad i3 not known with
ceartainty, but figura 1 shows the moat likely possibility.
In retrospect, this experiment’'s importance lies in its

having damonstrated that a heart can be removed, separted
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Figure (1):

Possible anastomotic arrangement used

by Carrel and Guthrie in 1905.

P Y ~ . - . P
(Afver Greips awni Zrginm, 1284).

el o Sitd

Central Library - Ain Shams University



From its blood supply, sutured into the circulation of a
second animal, and recaover sufficisntly so that organised.

contractions will resappsar. (Baumgartner,et al,1884%.).

No further reference to tranaplantation of the aamaalian
heart appears in the medical literature until 1933, uwhen
Mann, Priestley, Markowitz, and Yater, attemptad at the Mayo
Clinic and at tha Georgetown University to establish a
denarvated heart model that could be usad to study the direct
cardiac effects of hormones. They made a systematic study aof
the technical aspacts of transplanting the heart into the
caratid-jugular circulation. They recognised the importance
not only of praventing laft ventricular distension priar to
estahiishing satisfsctory left ventricular contractions, but
alspo of avoiding coronary air embolism, The arrangement of
anastomosis that they found most successful is showsd in
Figure 2. DOne of their heart-transplanted dogs survivead 8
days. Upon examination of tha heart, when contractions had
ceased, these investigators found a dense infiltration of the
mgocardium- with lymphocytes, mononuclear cmlls, and
polymorphonuclear granulocytes, and thay commented:

"1t is readily smen that failure of the homotransplantsd
heart to survive i1is not dues to the technigque of
transplantation but to some biological Ffactors which is
probably identical to that which preavents survival of other
homotransplanted tissums and organs.”

This was the Ffirst recognition of the phenosmsnon of
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Figure {(2): Anastomotic arrangement in the 1933 by

Mann and Co-workers.
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allograft rejection of the heart. (Jara,et al,iSe0.).

In 1951, ftarcus, Wong, and Luisada, working at the Chicago
fledical School, reported the results of their experience with
haterotopic transplantation of tha canina hasart, They usad
rather complicated technigquas for their expsriments and tha
results were disappointing. In 22 exparimeants, thes heart was
successfuly transplanted anly 10 times,and tha longeat-living
dog survived only 48 hours. This raport demonstrated nicely
that complicated tschniques are not necessarily better than

simpla on=as,

In 1953, QOownia, working at the Ontaric Ueterinary
College, reported hia sxperience with cervical canina cardiac
transplantation. In his ssrias of 30 transplants performed
with ischaemic times ranging from 30 to 40 minutes, 23 were
succesaful and the longest-surviving heart beat for 10 days.
No mantion was made of preserving the donor heart during
ischemia, aithar.bg parfusion or cocling. Thesa axpariments
demonstrated that with simple techniques successful
haterotopic hesart transplantation could be routinsly

achisved. (Grispp and Ergin,1984.).

In 1862, ths Russian surgeon DemikKhov succesdsd in
penetrating the Iron Curtain batween the Soviest Union and the
westarn world by publishing his work. He stated that in

1840, he transplanted a dog’'s heart into thas inguinal region

R~
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of another animal. His expsriments were then interrupted by
the war, but resumed in 1564, at which tima he began studying
intrathorathic heterotopic cardiac transplantation. A total
of 24 anatomical variants weres ¢tried, and in his mast
successful experiment in 1956, an intratharacic heterotopic
graft continued to beat for 32 days after implantation.(Table
1. Tha heart was removed as soon as the alectrn:n;dinqran
damonstratsd ventricular fFibrillation of the transplant. The
causs of failure of tha donor heart was attributed by
Demikhov to an infarct of the left ventricle, prasumed toc be
sacondary to an embalus. The long survival of this animal
strangthenad Damikhov belisf that failures of all
transplanted organs were sscondary to technical Ffactors and

that immunology did not play a role. (Webb,1978.).

PARALLEL HETEROTOPIC HEART TRANSPLANTATION:

Oncea it had besn firmly established that transplanted
hearts could function for at least saveral days in tha
racipients, a number of investigators deviced techniques to
place a graft hsterotopically in the thorax, in such a way
that it wauld assums a portion of the circulatory load. The
transplantad hsart could now bs used as a tesmprory support
for a disaased and Failing heart. This model further allowed
the heart transplant to be deong without intsrrupting the

circulation of the recipient, and has a potential, in some

-
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models, to allow removal of the recipient heart should the
total circulatory load be assumed by the donor heart.

(Jara,et al,1980.).

Batween 1951 and 1955, Demikhov performed ee such
intratharathic patallel heart transplants. The venae cavas,
the pulmonary artery, and the sorta of the donor organ uware
anastomosed end-to-side to thea corresponding vessels in the
recipiant, and the two left atria were connacted. At
completion of the operation, whan satisfactory contractionsa
were re-estabilished in the donor heart, the recipient
vessels weare ligated bestwesan the anastomosis anmnd the
recipient heart and purse-string suture was passed around its
mitral wvalve and tighteaned, thus totally excluding ths
recipiant’s heart from the circulation. In 1955, in
Dmemikhov's most successful reported expariment, the animal
awocke from aneasthesia and was able to stand and drink.
After surviving for 15 hours, tha animal died suddenly, death
attributed to thrombosis of the superior vena cava. This
animal was ths first in which the circulation was completely
supported for significant period of time by a transplanted

heart. (Griepp and Ergin,1364%.).

In 1964 and 1966, Reemtsma and his eco-workers at Tulane
Univeraity reported their experiences with the auxiliary
intrathorathic graft. The donor’'s inferior vena cava was

ligatmd, tha supascior vena cava was anastomosed to the
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