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Intfroduction

Blood is carried throughout the body within a network

of blood vessels. When tissues are injured, damage to

a blood vessel may result in leakage of blood through
holes in the vessel wall. Normally, bleeding stops through
two processes that work together to form a blood clot: the
formation of a platelet plug that then is strengthed by a
protein called fibrin. Platelets, small cells (about 1/5000th
of a centimeter in diameter) that circulate in blood, play a
primary role in stopping bleeding and beginning repair of
injured blood vessels. Platelets stick to, and spread on,
areas of the damaged blood vessel wall (this is called
platelet adhesion).

These spreading platelets release substances that activate
other nearby platelets which clump at the site

of injury to form a platelet plug (this is called platelet
aggregation). The surface of these activated platelets then
provides a site for blood clotting to occur.

Clotting proteins that circulate in the blood are activated
on the surface of the platelets to form a mesh-like fibrin
clot. See Figure 1.

A normal blood clot will not form when platelet numbers
are low, platelet function is abnormal, or clotting protein
levels are low or absent. Individuals with these conditions
have a bleeding disorder. This booklet will focus
specifically on disorders of platelet function.
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Fibrin clot formation

Figure 1. Platelet adhesion and aggregation.

Platelets adhere to the damaged vessel wall, spread and
release substances from their granules that recruit other
platelets to the plug. The platelet plug is stabilized by a
meshwork of fibrin.



What is a platelet?

Platelets are small disc-shaped cells that circulate in
the blood in large numbers. A teaspoon of blood
contains approximately one billion platelets.

A normal platelet count is reported as 150-400 x 109/L.

Platelets have a number of important components
responsible for their normal function.
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Figure 2. Platelet structure



RECEPTORS

Receptors are proteins on the surface of the platelet
that allow the platelet to interact with the blood
vessel wall or with other blood cells, and to respond
to substances in the circulation or released by other
platelets. Two receptors that are important for
platelet adhesion and aggregation are
Glycoprotein Ib/IX/V and Glycoprotein Ilb/llla.
Glycoprotein Ib/IX/V is a receptor for a large
protein called von Willebrand Factor (VWF) that
promotes the adhesion and spreading of platelets
on an injured blood vessel wall. Glycoprotein
lIb/lla, also called the fibrinogen receptor, is
necessary for platelet clumping or aggregation to
form the platelet plug.

GRANULES

Granules are small sacks, whose contents are
released when platelets are activated. When
platelets are activated they change their shape from
a disc to an octopus-like form and release the
contents of their granules to the outside. See Figure 3.
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Figure 3. Release of platelet granule contents



There are two types of granules:

1. Alpha granules contain proteins which contribute
to the platelet's ability to bind to other cells and promote
healing of injured blood vessels.

2. Dense granules contain substances which promote
platelet activation and cause the blood vessel wall to
contract, constricting blood flow, and decreasing
blood loss.

THE PLATELET SURFACE
MEMBRANE

The platelet surface membrane is made up of fatty
molecules called phospholipids. These phospholipids
are important for promoting the activation of blood
clotting proteins and ultimately the formation of the
fibrin mesh clot that strengthens the platelet plug.

Abnormalities or deficiencies in any of these important
components can lead to disorders of platelet function
resulting in increased bleeding.



What type of bleeding
difficulties do people
with platelet function
disorders have?

The diagnosis of a platelet function disorder may be
made at any age. Usually, people with more severe
bleeding problems will be diagnosed earlier than those
with mild problems.

Typical problems include:

* repeated nosebleeds
* easy bruising
* heavy menstrual periods

* prolonged or excessive bleeding at the time
of surgery or dental work.

Symptoms are highly variable, even among individuals
in the same family. The majority of people will have
mild symptoms and many individuals have no symptoms
at all unless they have a serious injury or an operation.
In a few individuals, however, platelet function disorders
can cause severe bleeding. Information about your
platelet function disorder or that of a family member
should always be communicated to a surgeon or dentist
planning an operation so that appropriate precautionary
measures can be taken.



How can platelet function
disorders be diagnosed?

Information about your bleeding problems will help
the doctor decide whether you need to be tested for
a platelet function disorder. Useful tests include:

Bleeding time

The bleeding time is measured by inflating a blood
pressure cuff on the upper arm and using a device to
make a small cut on the forearm. The time it takes
for this cut to stop bleeding is measured using a stop
watch. The bleeding time is longer than normal in
patients with decreased numbers of platelets or
abnormal platelet function.

Closure time

The closure time is a recently developed test done by
a laboratory instrument (the PFA-1 OO®) that can mimic
many of the conditions of a bleeding time. The closure
time is prolonged in patients with decreased numbers
of platelets or abnormal platelet function.

Platelet aggregation studies

Platelets are collected from a blood sample and stirred
in tubes in an instrument called an aggregometer
where the platelets can be monitored for clumping
(aggregation). Substances (examples: collagen,



epinephrine, ADP, ristocetin) are added to stimulate
aggregation and the effects are recorded on a chart.
See Figure 4.

Failure of platelets to aggregate under these conditions,
or reduced aggregation, suggest that there are
abnormalities in platelet granule release or aggregation
(see next section).

von Willebrand Factor (VWF) studies

vWF is a large blood protein that promotes the binding
of platelets to blood vessels. In von Willebrand disease
(vWWD), vWF is deficient or abnormal and platelet
adhesion to injured vessel walls is decreased. Because
the bleeding symptoms in vWD are similar to those in
platelet function disorders, tests for WD are usually
done to rule out VWD as a cause for the bleeding.

If the bleeding time, closure time, and platelet
aggregation studies are abnormal, a platelet function
disorder is diagnosed. The exact nature of the disorder
can be difficult to pinpoint, but it may be possible to
identify the specific abnormality in the platelet with
specialized fests that examine platelet surface receptors,
alpha and dense granule contents, or the platelet's
ability to promote clotting.






