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Venous thrombosis occursin about one per 1,000 individu-
als per year, with approximately 1-2% of cases developing
afatal pulmonary embolism. Asaconsequence of degp vein
thrombosis about 20-40 % of patientsin the long term de-
velop the so-called post phlebitic limb syndrome with limb
discoloration, pain, and swelling, and a small percentage
progressover the yearsto devel op venous ulceration mainly
around the ankles. Risk factors are conditions associated
with an increased incidence of venous thromboembolism;
risk predictorsor risk markers are specific factors, that are
associated with aincreased disease frequency. For anindi-
vidual patient the absol uterisk isthe most rel evant, although
very often there may betwo or more compounding elements
associated with the development of acute thrombosis.

Virchow in 1856 postul ated three main groups of causes
of thrombosis: reduced blood flow, changes in the vessel
wall, and changes in blood composition. Most of the risk
factorsfor venousthrombosisare caused by stasisor changes
in overal total blood coaguability.

Acquired Causes of Thrombosis

The risk of thrombosis increases sharply with age from
roughly 1 per 10,000 people per year before the age of 40
toupto 1in 100 per year for those over the age of 75. The
most frequently encountered acquired causes of thrombo-
sis are listed in Table 1. Immobilisation is an important
cause of thrombosis and is obviously associated with pro-
longed bed rest and may well be a major initiating factor

during prolonged and complicated operative procedures.
Recent problems associated with long-haul airline travel
(particularly inthe cramped seating of economy classtravel)
and even aprolonged car or coach journey in cramped con-
ditions, often associated with dehydration and excess al co-
hol intake, interferes with the function of the calf muscles
in pumping the blood upstream through the veins and leads
to prolonged stasis and excessive activation of the coagula
tion systemintherelatively static areas associated with the
valve cusps. Major surgery isanother strong risk factor for
venous thromboembolism particularly with orthopaedic
surgery of the hip and knee, wheretherisk maybeashigh as
50%. Other high-risk situations include abdominal,
gynaecological, and neurological surgery anditisalso high
after major traumaincluding spinal injury and pelvic frac-
tures. Venous thrombosis is a common complication in
cancer patientswith probably multipleinter-related mecha-
nisms. These include the tumour itself, which may produce
pro-coagulant material, mechanical effects due to venous
obstruction by the tumour, and also the general effect of an
acute phase reaction, reduced mobility, and the direct ef-
fects of treatment, particularly radiotherapy and chemo-
therapy.

Theincreased risk of thrombosisin pregnancy has been
known for many yearswith afurther increased risk associ-
ated with caesarean section and in particular a 3- to 5-fold
higher risk in the immediate six-week post-partum period
following delivery. The combined oral contraceptive pill

Table 1. Acquired Risk Factors for Thrombosis

Age

Previous Thrombosis
Immobilisation

Major Surgery

Orthopedic Surgery
Malignancy

Oral contraceptives
Hormone Replacement Therapy
Antiphospholipid Syndrome
Myeloproliferative Disorders
Polycythemia Vera
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Table 2. Inherited Risk Factors for Venous Thrombosis

Inherited Mixed/Unknown

Factor V Leiden

Prothrombin 20210A

Anti-thrombin Deficiency

Protein C Deficiency

Protein S Deficiency
Dysfibrinogenemia

High levels of factor VIII;C
APC-resistance in the absence of FVL
Blood Group

Hyperhomocysteinema
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has been known since 1961 to be associated with an in-
creased risk of venous thrombosis. The main effects of the
estrogen content of the contraceptive pill isthat it increases
the synthesis of certain circul ating coagul ation factors, par-
ticularly fibrinogen, factors I1, VII, IX and X and factor
XI1. Associated with thisincreased level, usually withinthe
normal range, of these pro-coagulant clotting factors, there
isamild decrease of the natural occurring circulating anti-
coagulants, antithrombin I11, and protein S. It isgenerally
accepted that there are no appreciable changesin protein C
activity and that the platel et count and platel et function re-
main unatered. Some protective activity is offered by a
dight overal increasein fibrinolytic potential. In 1995 sev-
era large epidemiological studies showed that so-called
third-generation contraceptive pills containing the progesto-
gens gestodene or desogestrel approximately doubled the
risk of venous thromboembolism compared to so-called
second-generation contraceptive pillsmainly containing the
progestogen, levenorgestrel. The exact biological explana-
tion for thisincreased risk associated with third-generation
pills has not been conclusively demonstrated, although
Rossing and colleagues have shown that endogenous throm-
bin potentia by activation of theextrinsc systemisincreased
in patientstaking the third-generation contraceptive pill and
this is associated with acquired activated protein C resis-
tance, whichis markedly protein S sensitive.

Therisk of thrombosisis also markedly increased in
patientswho devel op antiphospholipid antibodies. The anti-
phospholipid antibody syndrome is defined by the persis-
tent presence of a positive lupus anticoagulant test (which
hasto be defined by apositive confirmatory test such asthe
dilute Russal viper venom timewith aplatel et neutralisation
procedure) and persistently positive anticardiolipin antibod-
ies(either 1gG or IgM) associated with the recently described
positive anti-b2-glycoprotein 1 antibody. The presence of
these antibodies either in the primary form or associated
with other autoimmune diseases such as SLE givesaninci-
dence of thrombotic events in about 30-40% of individu-
als. These antibodies are al so associated with recurrent mis-
carriages often associated with reduced placental blood flow
or thrombosis, infertility, immune type thombocytopaenia
and avariety of neurological syndromesincluding migraine.

Genetic Causes of Thrombosis

Traditionally genetic causes of thrombosis and thrombo-
philiawere suspected by a strong family history of throm-
bosis, particularly thrombosis presenting at a young age.
Often with an associated triggering environmental acquired
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factor, the definite and suspected inherited abnormalities
associated with an increased incidence of thrombosis are
listed in Table 2. Among Caucasian popul ations the factor
V Leiden mutation (factor V R506Q) isthe most common
genetic defect, occurring in about 5% of the population.
Heterozygousfactor V Leiden increases the risk of throm-
bosis 3- to 8-fold, whereas homozygous individuals have
approximately an 80-fold increased risk. Although the de-
finitive diagnosis of thefactor V Leiden mutation is depen-
dant on PCR technology, the mutation leads to so-called
activated protein C resistance, which can bereadily detected
by an APTT based coagulation test. Other inherited spe-
cific defects include the prothrombin 20210A mutation,
which occursin approximately 1% of the populationand is
associated with anincreased circulating level of prothrom-
bin activity. Other specific inherited defects include anti-
thrombin deficiency (formally known as anti-thrombin 111)
and protein C and S deficiency, each of which are present
in approximately onein 2,000-3,000 of the overall popula-
tion. Additional rareinherited causes of thrombosisinclude
dysfibrinogenemiaand hyperhomocysteinaemia. However,
hyperhomocysteinaemia may also be an acquired defect
associated with low vitamin B6, B12, or folic acid intake
and maybe related to acommon genetic defect of the meth-
ylenetetrohydrofolate reductase (MTHFR) gene. Additional
risk factors for thrombosis that may have a genetic cause
includeahigh circulating level of factor V111:C activity and
alsothe ABO blood group of anindividual, with those who
are blood group O having the lowest risk. Non-O blood
groups are related to high levels of von Willebrand factor,
which in turn may be amajor determinant of plasmafactor
VIII:C activity.

Conclusion

Venousthrombosisisamulti-factorial diseasewith risk fac-
tors resulting from environment, genetics, and behaviour,
any of which may precipitate thrombosis. When risk fac-
torsexert their action these effects may interact and indeed
synergistically further increase the risk development of of
venous thrombosis. For an individual patient risk assess-
ment must include detailed haemostatic testing that takes
into account the specific age, sex and racial group of the
individual and any other associated medical condition. By
such an approach the long-term treatment and prophylaxis
of a patient with anti-thrombotic medications and also the
course of action in high risk situations such as surgery and
pregnancy can be more carefully coordinated and the risk
of further clinical thrombotic episodes reduced.
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