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Venous Thromboembolism (VTE)

Image from VF Tapson. NEJM 2008; 358: 1037

Deep-vein thrombosis (DVT)

Pulmonary embolism (PE)

40% of non-fatal cases

Severity depends on size and
cardiopulmonary reserve

Sub-segmental PE has important
risk of recurrence

30% to 70% have residual DVT

60% of non-fatal cases

Proximal DVT prognostic marker
for recurrence and mortality





DVT/PE - Extent of  the Problem

 70-113 cases per 100,000 population per year
 No gender difference, however recurrent DVT is

seen  in Males > Females
 More common in winter than in summer by 10-

15%
 DVT/PE is the third leading cardiovascular killer

after heart attack and stroke
 DVT/PE causes more people to die annually

than breast cancer and AIDs combined



Points of  Discussion

 1. Causes of  Deep Vein Thrombosis
 2. Clinical Presentation
 3. Diagnostic Algorithms
 4. Treatment of  Acute DVT
 5. Treatment of  Chronic DVT
 6. Long term Anti coagulation



Why does DVT Occur ?  Pathophysiology

 VIRCHOW'S TRIAD — A major theory
which proposes that VTE occurs as a result
of:

 Alterations in blood flow (i.e., stasis)
 Vascular endothelial injury
 Alterations in the constituents of the blood

(i.e., inherited or acquired hypercoagulable
state)



Virchow’s triad

• Surgery
• Trauma
• Indwelling

catheter
• Atherosclerosis
• Heart valve

disease or
replacement

Venous stasis

• Acute phase
postop

• Cancer
• Thrombophilia
• Estrogen therapy
• Pregnancy and

postpartum
period

• Inflammatory
bowel disease

• Immobility or paralysis
• Heart failure
• Venous insufficiency or varicose veins
• Venous obstruction from tumour,

obesity or pregnancy
Virchow R, ed. Gesammelte Abhandlungun zur Wissenschaftichen Medicin. Von Meidinger Sohn, Frankfurt, 1856.



Clinical Presentations of
Venous Thrombo Embolism (VTE)

 Provoked (70% of  all patients)
 Associated with known risk factors
 Hospital, surgery, cancer, medical illness
 Risk factors may be continuing (cancer, APLA)
 If  risk factor reversible (transient), 2% per year recurrence after 3 months

of  anticoagulant therapy

 Unprovoked - Idiopathic (30% of  all patients)
 Absence of  identifiable risk factor
 Also called “idiopathic”
 7% to 11% per year recurrence for DVT or PE                                  if

anticoagulant therapy stopped after 3, 6,12 or 24 months
Kearon C, Akl E. Blood 2014; 123 (12) 1794-1801.

Boutitie F et al. BMJ 2011, May 24;342:d3036







Classification



Clinical Presentation



Signs and symptoms of  DVT and PE
due to 3 reasons:

 1.  Venous obstruction
 2.  Associated inflammatory response of  vessel

wall
 3. Fragmentation of  clot with embolisation to

pulmonary arteries.





Clinical Probability of  DVT





Clinical Probability
 The Wells clinical prediction guide quantifies the

pretest probability of DVT.
 The model reliably stratifies patients into high-,

moderate-, or low-risk categories.
 Wells score + results of objective testing simplifies

the clinical workup of patients with suspected
DVT.

 The Wells clinical prediction guide incorporates
risk factors, clinical signs, and the presence
or absence of alternative diagnoses.



Clinical Parameter Score Score

Active cancer (treatment ongoing, or within 6 mo or palliative) +1

Paralysis or recent plaster immobilization of the lower extremities +1

Recently bedridden for >3 d or major surgery <4 wk +1

Localized tenderness along the distribution of the deep venous system +1

Entire leg swelling +1

Calf swelling >3 cm compared with the asymptomatic leg +1

Pitting edema (greater in the symptomatic leg) +1

Previous DVT documented +1

Collateral superficial veins (nonvaricose) +1

Alternative diagnosis (as likely or greater than that of DVT) -2

Total of Above Score

High probability >3

Moderate probability 1 or 2

Low probability <0

Modified Wells Criteria





DVT D-dimer Level

 D-dimer fibrin fragments are present in fresh
fibrin clot and in fibrin degradation products of
cross-linked fibrin.

 Monoclonal antibodies specific for the D-dimer
fragment are used to differentiate fibrin-specific
clot from non–cross-linked fibrin and from
fibrinogen.

 These specific attributes of the D-dimer
antibodies account for their high sensitivity for
venous thromboembolism.



DVT D-dimer
 D-dimer level may be elevated in any medical

condition where clots form.
 D-dimer level is elevated in trauma, recent

surgery, hemorrhage, cancer, and sepsis.
 Many of these conditions are associated with

higher risk for DVT.
 The D-dimer assays have low specificity for

DVT; therefore, they should only be used to
rule out DVT, not to confirm the diagnosis of
DVT.



DVT D-dimer

D-dimer results should be used as follows:
o A negative D-dimer assay result rules out DVT in

patients with low-to-moderate risk and a Wells DVT
score less than 2.

o All patients with a positive D-dimer assay result and all
patients with a moderate-to-high risk of  DVT (Wells
DVT score >2) require a diagnostic study (duplex
ultrasonography).





Imaging- Usually Venous Ultrasound









Should we Screen For A Hyper - coagulable
State in every case of DVT ?

 A biologic risk factor for venous thrombosis
can be identified in over 60 percent of
Caucasian patients with idiopathic DVT.

 However, more than 50 percent of
thrombotic events in patients with inherited
thrombophilia are associated with an
accompanying acquired risk factor (e.g.,
surgery, pregnancy, use of oral
contraceptives).



Screening For A Hyper-coagulable State

 There is currently no consensus regarding whom
to test for inherited thrombophilia.

 Initial thrombosis occurring prior to age 50
without an immediately identified risk factor (i.e.,
idiopathic or unprovoked venous thrombosis)

 A family history of venous thromboembolism
 Recurrent venous thrombosis
 Thrombosis occurring in unusual vascular beds

such as portal, hepatic, mesenteric, or cerebral
veins

 A history of warfarin-induced skin necrosis, which
suggests protein C deficiency



Prevention of  DVT





Prevention of DVT in High Risk
Patients



Compression stockings not necessary in
surgical patients !



Prevention of DVT in High Risk
Patients



Importance of Preventing, Diagnosing
and Treating  VTE

 Prevent death from pulmonary embolism

 Prevent symptomatic recurrent VTE 25% risk of
symptomatic recurrent VTE during 3 months if inadequate therapy

 Prevent and/or reduce morbidity from
Post-thrombotic syndrome (PTS) :  25% at 2 years
Chronic pulmonary hypertension : 4% at 2 years

 Minimize the risk of bleeding and other side
effects of treatment



 Acute Complications:
Pulmonary Embolism
Phlegmasia
Venous Gangrene

 Late Complication
Post Thrombotic
Syndrome

Why is it important to treat VTE ?



Acute Pulmonary Embolism





Treatment for Massive
Pulmonary Embolism

Immediate pulmonary angiogram ( CT or invasive) to
determine extent of  block

Use of   Mechanical thrombectomy device or
Thrombus-aspiration by large bore catheter placed in

pulmonary artery

Use of   Urokinase, Streptokinase, TPA, Reteplase or
Alteplase, bolus followed by infusion into the thrombus

Followed by long term or lifelong anti coagulation
treatment

www.varicose.in



Thrombolysis for PE

www.varicose.in



Role
of  IVC
Filter

Indications for a filter are  :

severe hemorrhagic complications on anticoagulant therapy

absolute contraindications to anticoagulation

new or recurrent venous thrombosis

Pulmonary embolism despite adequate      anticoagulation.



Treatment for Pulmonary Embolism
Placement of  IVC Filter – Jugular Route



Placement of  IVC Filter
Femoral Route



Delayed Complication of VTE

Post Thrombotic Syndrome

 Underlying cause of PTS is ambulatory venous
hypertension (AVH )

 AVH is due to residual venous obstruction ( Clot
has not dissolved) and valvar insufficiency

 Patients with residual venous obstruction have
the most severe PTS

 Most venous valves are irreparably damaged
within 3 to 5 days of thrombosis

J Markel. J Vasc Surg.  15, 377-84, 1992



Ambulatory Venous Pressures
and Clinical Manifestation

 28 mm Hg Asymptomatic
 36 mm Hg Varicosities
 41 mm Hg Edema
 47 mm Hg Hyperpigmentation
 60 mm Hg Ulcer formation



Post Thrombotic Syndrome
most commonly occurs when
both the Iliac and Femoral veins
are blocked - Proximal DVT







Treatment of  Acute DVT







Anti Coagulation

Helps To Prevent Formation Of  New Thrombus

 Heparin therapy followed by oral anti coagulant drugs
is still the mainstay of  therapy

 Adequacy of  initial anti coagulation is critical
 Maintain APTT above 100. The relative risk of  recurrent

venous thrombo-embolism with inadequate initial heparin
anticoagulation is 15:1.

 Thrombocytopenia is a known complication
 Seen  within 2 to 3 days
 In 10-20% of  patients.

(Conti S.  Surgery, 92(6), 1982 )

















**Anti Fungals, Verapamil, Omeprazole, Erythromycin, Amiodarone, etc.



Evidence for NOACs
Newer Anti Coagulant Drugs













How effective is Anti Coagulation
therapy is treating Proximal DVT

with large thrombus burden ?







Anti Coagulation vs. Thrombolytic
Therapy in Proximal DVT

 Systemic IV  Delivery of  Thrombolytic Therapy
 13 Studies have compared Anticoagulation to

Thrombolysis

Number None/Worse Partial % Complete

Heparin 254 82 14 4
Lytic Drugs

337
37 18 45

Semin. Vasc. Surg. 5(2), 76-81, 1992



Ilio-Femoral DVT (proximal DVT)
Only Anticoagulation is not very effective

 Observations at 5 years
 95% Venous Insufficiency
 15% Venous Ulcerations
 Venous Claudication develops in about 50%
 Limited Ambulation in about 15%
 Marked Hemodynamic impairment
 Markedly reduced Quality of  Life

















Methods of  Removal of
Thrombus in Proximal DVT











Catheter Directed Thrombolysis



Thrombolytic Therapy

 Long term studies over 5 years have also shown
benefit of  Thrombolysis

 With lysis, at 5 years , only 9% of  popliteal vein
valves were incompetent. Without lysis ,77% of
these valves were incompetent ( p<0.001)

Jeffrey P. Proceedings of  2nd International Vascular Symposium, London, 1986



Ilio-Femoral DVT



Acute DVT: Catheter Directed
Thrombolysis

 45 year old Physician
 Presented with severe swelling of  the Right leg up

to the groin, with pain
 2 days history
 No response with LMWH
 Venous Doppler ultrasound examination revealed

DVT of  the Right Femoral and Iliac veins
www.varicose.in





Balloon dilatation of residual

stenosis

Final Result with fully open Iliac
vein



Treatment Strategies for DVT
Femoro Popliteal DVT



Treatment Strategies for  Distal DVT
CALF VEIN THROMBOSIS

 Thrombosis limited to calf  veins – treatment is
controversial

 By itself – low incidence of   PE
 However, thrombi can propagate to larger veins
 Randomized trial of  duration of  treatment
 5 days of  Heparin : 29% recurrence
 3 months of  anticoagulation : No recurrence

(Lagerstadt C I . Lancet 2, 515-518, 1985)









How long to continue
anti coagulation after the index

episode of  VTE ?
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