governing these pathologies have similarities as well as distinct differences. While many of the pathways regulating thrombus formation
are similar to those that regulate hemostasis, the processes triggering
thrombosis and, often, perpetuating the thrombus may be distinct and
can vary in different clinical and genetic settings. In venous thrombosis, primary hypercoagulable states reflecting defects in the proteins
governing coagulation and/or fibrinolysis or secondary hypercoagulable states involving abnormalities of blood vessels and blood flow
or stasis lead to thrombosis. By contrast, arterial thrombosis is highly
dependent on the state of the vessel wall, the platelet, and factors
related to blood flow.

ARTERIAL THROMBOSIS

ARTERIAL THROMBOSIS AND VASCULAR DISEASE
Arterial thrombosis is a major cause of morbidity and mortality both
in the United States and, increasingly, worldwide. Although the rates
have declined in the United States, the overall burden remains high
and accounts for approximately 33% of deaths. Overall, coronary heart
disease is estimated to cause about 1 of every 5 deaths in the United
States. In addition to the 785,000 Americans who will have a new coronary event, an additional 195,000 silent first myocardial infarctions are
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THE PLATELET
Many processes in platelets have parallels with other cell types, such
as the presence of specific receptors and signaling pathways; however,
unlike most cells, platelets lack a nucleus and are unable to adapt to
changing biologic settings by altered gene transcription. Platelets sustain limited protein synthetic capacity from megakaryocyte-derived
and intracellularly transported microRNA (miRNA) and messenger
RNA (mRNA). Most of the molecules needed to respond to various
stimuli, however, are maintained in storage granules and membrane
compartments.
Platelets are disc-shaped, very small, anucleate cells (1–5 μm in
diameter) that circulate in the blood at concentrations of 200–400,000/
μL, with an average lifespan of 7–10 days. Platelets are derived from
megakaryocytes, polyploidal hematopoietic cells found in the bone
marrow. The primary regulator of platelet formation is thrombopoietin (TPO). The precise mechanism by which megakaryocytes produce
and release fully formed platelets is unclear, but the process likely
involves formation of proplatelets, pseudopod-like structures generated by the evagination of the cytoplasm from which platelets bud.
Platelet granules are synthesized in megakaryocytes before thrombopoiesis and contain an array of prothrombotic, proinflammatory, and
antimicrobial mediators. The two major types of platelet granules,
alpha and dense, are distinguished by their size, abundance, and content. Alpha-granules contain soluble coagulation proteins, adhesion
molecules, growth factors, integrins, cytokines, and inflammatory
modulators. Platelet dense-granules are smaller than alpha-granules
and less abundant. Whereas alpha-granules contain proteins that may be more
important in the inflammatory response,
dense-granules contain high concentrations of small molecules, including adenosine diphosphate (ADP) and serotonin,
that influence platelet aggregation.
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Figure 142-1 Platelet activation and thrombosis. Platelets circulate in an inactive form in the
vasculature. Damage to the endothelium and/or external stimuli activates platelets that adhere
to the exposed subendothelial von Willebrand factor and collagen. This adhesion leads to activation of the platelet, shape change, and the synthesis and release of thromboxane (TxA2), serotonin
(5-HT), and adenosine diphosphate (ADP). Platelet stimuli cause conformational change in the
platelet integrin glycoprotein (GP) IIb/IIIa receptor, leading to the high-affinity binding of fibrinogen and the formation of a stable platelet thrombus.
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Chapter 142 Arterial and Venous Thrombosis

OVERVIEW OF ARTERIAL THROMBOSIS
In arterial thrombosis, the platelets and abnormalities of the vessel
wall typically play a key role in vessel occlusion. Arterial thrombus
forms via a series of sequential steps in which platelets adhere to the
vessel wall, additional platelets are recruited, and thrombin is activated
(Fig. 142-1). The regulation of platelet adhesion, activation, aggregation, and recruitment will be described in detail below. In addition,
while the primary function of platelets is regulation of hemostasis,
our understanding of their role in other processes, such as immunity,
wound healing, and inflammation, continues to grow.

projected to occur annually. Although the rate of strokes has fallen by 741
a third, each year, about 795,000 people experience a new or recurrent
stroke, although not all are caused by thrombotic occlusion of the
vessel. Approximately 610,000 strokes are first events and 185,000 are
recurrent events; it is estimated that 1 of every 18 deaths in the United
States is due to stroke.

Platelet Adhesion (See Fig. 142-1) The
formation of a thrombus is initiated by
the adherence of platelets to the damaged vessel wall. Damage exposes subendothelial components responsible for
triggering platelet reactivity, including
collagen, von Willebrand factor, fibronectin, and other adhesive proteins, such
as vitronectin and thrombospondin. The
hemostatic response may vary, depending on the extent of damage, the specific
proteins exposed, and flow conditions.
Certain proteins are expressed on the
platelet surface that subsequently regulate collagen-induced platelet adhesion,
particularly under flow conditions, and
include glycoprotein (GP) IV, GPVI, and
the integrin α2β1. The platelet GPIb-IX-V
complex adhesive receptor is central both
to platelet adhesion and to the initiation of platelet activation. Damage to the
blood vessel wall exposes subendothelial
von Willebrand factor and collagen to the
circulating blood. The GPIb-IX-V complex binds to the exposed von Willebrand
factor, causing platelets to adhere (Fig.
142-1). In addition, the engagement of the
GPIb-IX-V complex with ligand induces
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