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Deep Vein Thrombosis on an Irish Landscape
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of a patent foreman ovale allowing
passage of a traumas from the
venous system from the right
to left heart. This is termed a
paradoxical embolus.
Superficial thrombophlebitis,
where thrombosis associated
with inflammation in varicose
veins, previously considered a
benign self limiting disorder is
increasingly recognised to carry
the risk of extending into the deep
veins and can carry all of the
potential complications of VTE.
How does DVT form?

Introduction
Deep vein thrombosis (DVT) and
pulmonary embolism or venous
thromboembolism (VTE), has
an annual incidence of 1/1,000
people meaning Ireland sees
approximately 5000 new cases
of VTE in each year Pulmonary
embolism (PE), a potentially
fatal condition, complicates
a quarter of cases. 50% of
patients suffering VTE will go
on to develop post thrombotic
limb syndrome within 2 years.
Anticoagulation is standard
therapy for VTE. The 30-day
mortality rate exceeds 3% in
patients with DVT who are not
anticoagulated, and this mortality
risk increases 10-fold in patients
who develop PE.
The development of direct
oral anticoagulants (DOACs)
has greatly simplified the
medical treatment of VTE in
facilitating early and effective
anticoagulation, obviating the
need for initial heparin bridging
and all of the other impracticalities
involved with warfarin therapy.
Surgical options for treatment of
VTE have remained limited until

recently but the incorporation
of new technologies and
development of customised
devices along with an increasing
understanding of the underlying
pathophysiology have increased
therapeutic options for the
management of VTE. The
European Society for Vascular
and Endovascular Surgery have
published guidelines for the
management of VTE for the first
time in December 2020.
Clinical Features
Clinical features of DVT depend to
sub to large extent on the location
of the thrombus and can change if
the thrombus migrates as in cases
of pulmonary embolism.
Typically DVT originates in
the deep veins of the calf and
the most common clinical
features associated with this are
symptoms of pain and/or swelling
or a feeling of numbness in the
calf there may be accompanying
erythema and heat in the
affected limb.
A large burden of Thrombus
which extends to fill the
more proximal veins in the
femoral and Iliac region
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can present with massive swelling
and discolouration.
DVT can also originate in the
upper limbs most commonly in
the axillary or subclavian veins.
This is more common in people
with well-developed upper body
musculature where there may be
some compression of the vein
between the clavicle and first
rib. This will also usually present
with pain and swelling in the
limb. A protrusion of superficial
veins acting as collaterals for
venous flow may also be visible.
This phenomenon is often more
obvious in upper limb but can also
be evident in lower limb DVT.
Chest pain and shortness of
breath or the classical symptoms
of pulmonary embolism. These
may arise without any preceding
limb symptoms. In such a
case the original location of
the thrombus might never be
identified for certain although it
is generally presumed that most
tomboy arise in the deep plains of
the calf muscles.
Embolization can also result in
arterial thromboembolic events
such as a stroke in the presence

Rudolf Virchow, the great German
pathologist and politician
described three potential
mechanisms for initiating
thrombosis. Known as Virhow’s
triad, they are: venous stasis,
which pertains to slower blood
flow in the veins; blood vessel
wall injury; and hypercoagulability
of the blood, which refers to the
predisposition of the body to
the production of blood clots.
Some of the clinical conditions
which influence these three
factors and which are most often
associated with DVT are surgery,
trauma, pregnancy, varicose
veins, obesity, aging, and a family
history of DVT, and hormonal
therapy amongst others. DVT
frequently occurs in people with
a combination of risk factors,
most often stasis along with
another factor.
Venous thrombosis tends to occur
in areas such as the deep veins
of the calf, often in pockets next
to the valves, which are sites of
decreased or mechanically altered
blood flow. As such, despite
their mechanical function, deep
vein valves are also potential
locations for venous stasis and
hypoxia. The inclination for the
formation of DVT in these specific
sites has been corroborated by
multiple post-mortem studies, in
which clots have been found in
sinuses adjacent to the valves.
An explanation for this lies in
the fact that as the flow of blood
slows in these pathways, oxygen
tension declines, which results in
the creation of a hypercoagulable
micro-environment. This new
environment has the potential
to downregulate certain
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antithrombotic proteins that are
otherwise preferentially expressed
on venous valves, including
thrombomodulin and endothelial
protein C receptor. In culmination,
not only does hypoxia reduce
important anticoagulant proteins,
but it simultaneously pushes the
expression of procoagulants.
Among these is P-selectin, an
adhesion molecule which attracts
immunologic cells containing
tissue factor to the endothelium.
While debate over the precise
location of this tissue factor
remains, there is consensus
that tissue factor serves as the
primary breeding ground for
thrombus formation. Thus, the
micro-environment created by
these pathways is a potentially
dangerous one, due to the fact
that as the ratio of anticoagulants
to procoagulants increases, so
does the risk of DVT formation.
Covid-19
Thrombosis is now recognised
as an important part of the
pathogenesis of disease in
COVID-19. This is because
the COVID-19 virus induces a
hyper-inflammatory state, which
leads to endothelial injury. This
injury activates the coagulation
cascade and impair fibrinolysis
with disruption of the endothelial
barrier and loss of physiologic
antithrombotic factors. This event
can significantly elevate the
risk for DVTs. In severe cases,
critically ill COVID-19 patients
can enter into sudden cardiac
arrest, which many clinicians
believe stem from thrombotic
events such as DVT. In a recent
study, it was found that the
cumulative incidence of venous
thrombotic complications was
as high as 31 percent during
ICU admissions for patients with
COVID-19, which is at least twice
as high as the normal median DVT
incidence for ICU patients. So
far, the recommended treatment
for those suffering with both
severe coronavirus infection
and thrombosis is the use of
low molecular weight heparin to
decrease the risk of disseminated
intravascular coagulation.
However, the efficacy of this
treatment has not yet
been validated.
Risk factors for VTE
There are a number of wellestablished risk factors for
developing VTE.

These are important in the
diagnosis of VTE are important
to recognise in cases where DVT
prophylaxis may be appropriate.
A number of scoring systems
have been devised to determine
the likelihood of a clinically
suspected VTE or the need for
prophylaxis in potential provoking
scenarios such as elective
surgery. Essentially these all give
a higher probability of DVT or risk
of developing at the more risk
factors that a person has. The full
the major risk factors for DVT are:

A prior history of
Thromboembolic event
A positive family history
for the VTE.
Thrombophilia
Increasing age
Hormonal drugs or
pregnancy
Underlying malignancy
Inflammatory diseases.
Superficial
thrombophlebitis in
varicose veins
Covid 19
Prolonged mobility
Proximal venous
obstruction
Surgery (major)
Diagnosis
Duplex ultrasound is the gold
standard for diagnosis of deep
vein thrombosis in the limbs. An
incompressible deep vein with
absence of flow will confirm the
presence of a DVT.
CT pulmonary angiogram is
the investigation of choice for
pulmonary embolism.
CT angiography or MRI may
also be useful in evaluating
the proximal venous system
and in identifying any proximal
obstruction such as compression
of the left iliac vein in May
Thurner syndrome. Formal
contrast venography can
be both diagnostic and
therapeutic allowing venoplasty
and venous stenting were
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appropriate in cases of proximal
vein stenosis or compression.
D-dimer blood test as useful
also for excluding DVT but it is
non-specific. A negative D-dimer
essentially excludes the diagnosis
of DVT.
Testing for inherited thrombophilia
now considered less useful
than establishing a positive
family history.
Prophylaxis against VTE
Prevention is the best approach
in reducing the burden of VTE.
Recognition of risk factors is
important in achieving this. Key
interventions are prophylactic
anticoagulation, avoiding
culmination of risk factors
and venous stasis. Where
anticoagulation is contraindicated
mechanical filter insertion may be
considered. This is a metal filter
placed endovascularily in the IVC
to prevent thrombus embolizing to
the lungs.
Treatment
Anticoagulation is the mainstay
of treatment for VTE. The
development of direct oral
anticoagulants (doacs) has greatly
simplified the medical treatment
of VTE in facilitating early
and effective anticoagulation,
obviating the need for initial
heparin bridging and all of the
other impracticalities involved
with warfarin therapy. Several
agents have been evaluated and
have demonstrated superior
safety and efficacy to traditional
coumarin treatment. The duration
of anticoagulation is determined
by assessment of ongoing risk of
extension or recurrence and my
range from 6 weeks (superficial
thrombophlebitis or isolated
calf vein thrombus) to lifetime
anticoagulation. This can be aided
by repeat or serial scans.
The resolution of thrombus on
anticoagulation treatment along
varies widely between people and
is difficult to predict. In general a
third of people will get almost full
resolution of thrombosis within
six months at 3rd will have partial
resolution and an unfortunate 3rd
will have Poor resolution. Those
with the lists resolution are most
susceptible to the sequela of the
post thrombotic syndrome (PTS).
PTS is the result of impaired
venous return from the lower
limb and venous hypertension.
It encompasses varicose veins,

oedema, pain and inflammation
of the skin leading to varicose
eczema, lipodermatosclerosis
and ulceration.
Endovascular Interventions
for VTE
While open surgical techniques
are available and have been long
practised for thrombotic disease
they suffered disadvantages
of being very invasive and
associated with significant blood
loss with trials showing limited
overall benefit.
The development of
catheter-based techniques has
new minimally invasive therapies
into play for acute management.
These techniques aimed at
clearing thrombosis in the
early stages of the process can
bring rapid relief of symptoms
I'm prevention of embolic
complications with the main
advantage of avoiding
the sequelae lay of post
thrombosis syndrome.
These Endovascular techniques
involve thrombolysis with
lytic agents such as tissue
plasminogen activator (TPA) or
mechanical suction-aspiration
or clot capture devices or
combinations of the two. The
company combination therapy is
often most affective for clearing
thrombus rapidly but the use of
thrombolytics requires monitoring
because of potential bleeding
problems. The holy grail is
therefore an affective mechanical
aspiration system and a number
of new mechanical devices are
being evaluated.
Recent trials have shown that
mechanical and chemical
methods of endovascular
thrombus removal are safe and
effective and are most beneficial
in patients with a largest burden
of thrombus i.e. those with a
iliofemoral DVT.
Summary
DVT is a common important
problem with significant morbidity
and mortality early treatment
is key anticoagulation is the
mainstay of therapy. Recently
developed endovascular
techniques offer exciting new
rapid resolution and made and
can help prevent the serious
acute and chronic complications
of VTE. It is critically important to
be aware of risk factors for VTE.
Early recognition and treatment
remain key to effective therapy.

