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FAULTY VALVES |

The four valves of the heart control the flow of blood. If these are
damaged or do not function properly, blood may not be pumped
efficiently to the rest of the body. Babies may be born with fauity
valves. Valves may be damaged by diseases such as rheumatic fever and
bacterial infections. Ageing and normal wear and tear may weaken or
stiffen heart valves. To restore efficient blood circulation, faulty valves
may require surgical repair or replacement.

Heart murmur

Heart valve defects can often be detected using a stethoscope. The

normal fub ... dup sounds of the heartbeat may be hidden by the

sounds of blood rushing through the heart. This is called a heart
murmur, and it usually indicates a valve disorder. A heart murmur may
be caused by: ;

° backflow of blood through a valve that does not close properly. The
heart works less efficiently because it has to pump some blood twice.
The heart chambers may also be enlarged because they have to hold
more blood.

* restricted blood flow because a valve does not open properly. Blood
pressure in the heart increases because blood builds up behind the
faulty valve. The heart has to work harder to pump the higher-
pressure biood.

If the damage to a valve is not too severe, a surgeon may be able to
repair it. Stretched tissue can be removed, and the edges may be
stitched together.




A valve that is seriously damaged may need to be replaced with a new
one. Several types of valve are available:

from human donors: valves from a donated human heart are frozen
in liguid nitrogen until the day before the operation. Very delicate
surgery is needed to ensure that the donor valves fit the patient’s
heart exactly.

from human tissue: a new valve can be constructed using tissue,
such as part of the vena cava, from the patient’s own body. The
tissue is attached to a stainless steel frame to strengthen it, and is
then inserted into the heart.

from animals: valves from pigs’ hearts can be successfully inserted
into human hearts. Tissue from cows’ hearts can also be used to
make replacement valves for human hearts.

artificial valves: a lot of research has been carried out to design and
produce an artificial heart valve. The first, made in 1952, was a ball
valve. The ball was pushed up, opening the valve, when blood was
pumped out of the heart chamber. When blood flowed backwards,
it pushed the ball back into place, closing the valve. Single disk
valves were introduced in 1965, and the design was refined and
improved to produce the first bi-leaflet valve in 1977. These have
two disks and a hinge, and have proved to be very successful.
Patients are living longer, and having fewer complications, than
with the original ball valves.
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Biological heart valves The mmm:.ﬂm are thae
same as normal human valves but the edge
is strengthenad

Figure 4.3

Biclogical valves are made of tissue taken from
pigs, cows or uman donors (Figure %.8.. Because they
are biological materials they do not require o
anticoagulation medication. However, their durability is
not as good as mechanical <mH<.wM and they have to be
replaced more often. Recently it has been w.oﬂm@ that
chemical freatment helps improve E@o.ﬁmﬂoa strength
and reduces problems with immune ¢ ection. .1,25 three
valve leaflets are attached to a sirengthening ring
covered with cloth to allow attachment to the w@.mﬂ. The
ring is made of teflon coated plastic or of corrosion-
resistant metal coated with dacron. |
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Replacing Heart Valves :
4 heart valve replacement is performed when a &m.mm,mmn._
valve that cannot be repaired is removed and replaced
with a substitute mechanical or biological valve (Figure
4.2). The first artificial valves were nsed around 196(, -
Mechanical valves are constructed of durable materials
such as dacron, teflon, titanium, and pyrolytic carbon;
they are very sturdy and can be expected to last a
lifetime. Mechznical valves require the long-term use of
anticoaguiation medication to prevent formation of
blood clots on the valve prosthesis. They can also be
noisy as they open and close.

-

Figure 4.2 Mechanical heart valves (a) Ball-in-cage (b)

Bileaflet disc valve

Eerly mechanical heart valves used 2 ball-in-cage
design (Figure 4.2). The forward flow of blood pushed
the ball outwards opening the valve. The reverse flow of
blood forced the bail against the ring and closed the
vaive. The design was rather bulky and caused too much
turbulence in the blood. The invention of pyrolytic
carbon has allowed much better mechanical valves to be
developed. Pyrolytic carbon is a dense form of carbon
preduced at high temperatures and pressures that is both
durable and does not cause the blood to clot. Most
modern mechanical vaives use pyzolytic carbon in
bileaflet disc valves as they have greater durability and
fewer problermns with clotting (Figure 4.2). The leaflets
are supported by a corrosion-resistant metal rng with an
attached Jayer of dacron cloth or expanded teflon cloth

- 50 that it can be stitched to the walls of the heart. This

material is used as it can be made into a cloth that resists
tearing, is biocompatible and does not promote clotting
of the blood. The smali leaflet-shaped discs open to
allow forward flow and then close to prevent reverse
ilow. Leaflet valves can open more vertically than earlier
valve designs and thus reduce turbulence.
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