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Protection against DVT and PE in 
Surgical patients



• PE and DVT considered as a continuum 

of one clinical entity which is 

“ VENOUS THROMBOEMBOLISM “

•VTE is an important and common 

complication of general surgery

• it is the most common direct cause of 

death in surgical patients !

VTE – Refers to a blood clot 

that starts in veins !



• Venous thrombosis is the formation of a semisolid coagulum within 

the venous system and may occur in the superficial system 

(superficial thrombophlebitis) or the deep system (DVT) ,

• A common form of venous thrombosis is deep vein thrombosis 

when a blood clot forms in the deep veins. If a thrombus breaks 

off (embolizes) and flows towards the lungs, it can become a 

pulmonary embolism (PE), a blood clot in the lungs.

• Usually it affects lower extremities  (The femoral and popliteal 

veins in the thighs - deep veins in the thigh - and the posterior 

tibial and peroneal veins in the calves are most commonly 

affected) ,

- INTRODUCTION -



• DVT  occurs less frequently in the upper extremities , but the incidence is 

increasing because of greater utilization of indwelling central venous catheter 

• Also , it maybe seen in IV drug abusers !

• In the operative and postoperative periods, the patient has an increased 

predisposition to venous thrombosis in the veins of the calf muscles, the main deep 

venous channels of the leg and pelvic veins. 



Virchow’s triad

Hypercoagulability

Stasis of blood Vessel wall injury 

- ETIOLOGY -

Usually , venous thrombi formed in the setting of low blood flow

And low shear stress ! 

Mainly consist of Fibrin strands , RBCs and a few platelets 



I-Venous Stasis :

Increased stagnation within the veins occurs as a result of immobilization on the 

operating table and postoperatively in bed !

2- Hypercoagulability :

Following blood loss and surgical trauma intraoperatively, more platelets are

produced, numbers peaking around day 10. The new platelets have an increased

tendency to aggregate. Fibrinogen levels also increase, predisposing to clot

formation.

- Virchow’s triad -



3-Vessel Wall Injury :

Damage to the vein wall prompts thrombus formation on the damaged endothelium.

The damage may be due to an inflammatory process, or may be produced by direct

damage at operation (particularly the pelvic veins during pelvic procedures) !



Patient Related Factor:

1- Age >40

2- Obesity: BMI >30

3- Acquired prothrombophilias disorders 

4- Immobility

5- Pregnancy

6- Previous DVT or PE

7- Thrombophilia 

8- Cancer



Absolute risk of deep vein thrombosis in hospital inpatients

Diseases or surgical procedure 





• The most important risk factor is a hospital admission for 

treatment of a medical or surgical condition

• The male-to-female ratio is 1.2:1, indicating that males have a higher 

risk of DVT than females.

• Most often , PE is clinically silent ! Recurrences are common 

• PE considers the most danderous complication of DVTs !



Diagnosis
• History 

• Most common presentation , unilateral severe sudden leg pain ( especially in the calf ) and 
swelling.

• Some patients have no symptoms of thrombosis and may first present with signs of a 
pulmonary embolus, e.g. pleuritic chest pain, hemoptysis and shortness of breath.

• DVT can be silent , but typically the symptoms and signs occur during the  2nd 
postoperative week, although they may occur earlier or later. 

• Bilateral deep vein thromboses are common, occurring in up to 30 per cent. 

• When the swelling is bilateral, deep vein thromboses must be differentiated     from other 
causes of systemic oedema, such as hypoproteinaemia, renal failure and heart failure.



Diagnosis 

• Physical examination 

 Swelling and mild pitting edema of the ankle
 Dilated superficial veins
 A stiff calf and tenderness
 Pain in the calf
 Raised skin temperature
 Pulmonary Embolism : cyanosis, dyspnea, raised 

neck veins, a fixed split second heart sound and a 
pleural rub.

 If the pelvic veins or the femoral vein are affected, 
there is massive swelling of the whole lower limb.



Homan‘s sign: a sign of DVT ?

• Homans's sign is often used in the diagnosis of deep venous thrombosis
of the leg. A positive Homans's sign (calf pain at dorsiflexion of the
foot) is thought to be associated with the presence of thrombosis.

• The Homan‘s sign is classic yet insensitive test for DVT



Investigation

The diagnosis of DVT and pulmonary embolus should be established by 

special investigations as the symptoms and signs are non-specific and may 

be absent

Well’s criteria 

 The model should be applied only after a history and physical 

suggests that venous thromboembolism is a diagnostic possibility.





D-dimer

 Blood work maybe done initially including a test called D-dimer which 

detects clotting activity

 D-Dimer is used as an initial screening test in the emergency 

department to diagnose patients who have signs, or symptoms 

suggestive of venous thromboembolism (VTE). Sensitive not specific 

 D-dimer level >2.0 μg/ml was found in patients with DVT



Ultrasonography

 Specificity of 98% for proximal DVT, and 94% sensitivity and 75%

specificity for distal venous thrombosis.

 In skilled hands, duplex scanning can detect thrombi in all the major 

veins at and above the knee, but is less reliable below this. It has 

the advantage that it is simple and non-invasive.

 Imaging of the proximal leg veins with compression ultrasound is 

preferred over whole-leg ultrasound.



A- Ultrasound examination of the right common femoral vein (CFV) demonstrates an

enlarged vein (arrows). The vein is noncompressible (N/C).

B- Corresponding color flow and spectral Doppler image shows an absence of color flow and

suggests no flow within the vein



Ascending Venography

 Venography (also called phlebography or ascending 

phlebography) is a procedure in which an x-ray of the veins, a 

venogram, is taken after a special dye is injected into the bone 

marrow or veins. The dye has to be injected constantly via a 

catheter, making it an invasive procedure.

 It has been replaced by ultrasonography for extremity DVT



Acute 

Thrombus 

is seen as a 

filling 

defect 

within the 

contrast-

filled 

lumen



Computed Tomography 

Venography

 allow visualization of central thoracic and abdomino-

pelvic veins that are often obscured on ultrasound



MR venography 

 An MRV uses magnetic resonance technology and intravenous 

(IV) contrast dye to visualize the veins



Management 









Complication 



PE PULMONARY EMBOLISM 

• Symptom :

• Dyspnea 

• Sudden chest 
pain ( pleuritic ) 

• Cough 

• Haemoptysis

• Signs : 

• Tachycardia 

• Tachypnea 

• If massive may –
shock –
circulatory 
collapsed 



CTA is gold standard for 
diagnosis 



CVI : chronic venous insufficiency – post thrombotic syndrome – postphlebitic syndrome 

• Valve incompetence 

• Gravitational 
pressure of the blood 
column – transmitted 
to the ankle .

• Affect superficial-
deep venous system .

• Leads to ? 



Venous HTN – low capillary blood flow and hypoxia 

pt come with : leg swelling – pain – ulcers – discoloration  





PROPHYLAXIS 

Patients who are being admitted for 
surgery can be graded as 
1-low
2- moderate
3- high risk





Caprini score vs Wells score

caprini score: a risk assessment tool for the occurrence of 
venous thromboembolism among surgical patients

wells score: a number that reflects your risk of developing 
deep vein thrombosis (DVT)



•Patients on Low risk only ambulation recommendation
•Patients in the medium or high risk groups should be 
considered for anticoagulation prophylaxis. 

Prophylactic methods : ambulation, mechanical and 
pharmacological.





Ambulation 
Main goal is to avoid Prolonged bed rest which is 
one of the DVT major risk factors



Mechanichal

- prophylaxis involves the use of graduated 

compression stockings (GCS), intermittent 

pneumatic compression (IPC) and venous 

foot pumps to improve blood flow in the deep 

veins of the leg & reduce stasis within leg 

veins



graduated compression 
stockings (GCS) 



intermittent pneumatic compression



venous foot 
pumps 



Summary


