
Deep vein thrombosis associated 

with major lower extremity 

amputation  

Thesis 
Submitted for partial Fulfillment of Master degree 

In General Surgery 

By 
Khaled Alaaeldin Mostafa Aboshiesha 

M.B.B.Ch, M.SC 

Under Supervision of 

Prof/ Mohamed Khalafallah Abotaleb  
 Professor of General Surgery 

Faculty of Medicine – Ain Shams University 

Assist. Prof/ Ahmed GamalEldin Osman  
Assistant Professor of General Surgery 

Faculty of Medicine – Ain Shams University 

Assist.Prof./ Ramez Mounir Wahba 
Assistant Professor of Vascular Surgery 

Faculty of Medicine – Ain Shams University 

Faculty of Medicine 

Ain Shams University 

2020 

 



Acknowledgments 

 

First and foremost, I feel always indebted to Allah, the Most 

Beneficent and Merciful, who gave me the strength to accomplish 
this work, 

My deepest gratitude to my supervisor, Prof. Dr/ Mohamed 

Khalafallah Abotaleb, Professor of General Surgery, Faculty of 
Medicine – Ain Shams University, for his valuable guidance and 
expert supervision, in addition to his great deal of support and 
encouragement. No words could express my felling gratitude and 
respect to his supervision, encouragement and his support. 

I would like to express my deep appreciation, gratitude and thanks 

to Assist. Prof. Dr/ Ahmed Gamal Eldin Osman, Assistant 
Professor of General Surgery, Faculty of Medicine – Ain Shams 
University, for his meticulous supervision, and his patience in reviewing 
and correcting this work. Thanks to him for guiding me throughout this 
work and for granting me much of his time. I extend special thanks to 
his uncountable advice, encouragement and valuable assistance. 

My great thanks and gratitude are directed to Assist. Prof. Dr/ 

Ramez Mounir Wahba, Assistant Professor of General Surgery, 
Faculty of Medicine – Ain Shams University, for the efforts and time he 
has devoted to accomplish this work. His close monitoring and followup 
was of a great importance. 

I would like to express gratitude and appreciations to all patients 
who willingly participated in this study for their effective cooperation 
and participation in the study. For their interest and sharing 

Last but not least, I can't forget to thank all members of my 
family, specially my parents, for pushing me forward in every step of 
my life. 

 Khaled Alaaeldin Mostaf Aboshiesha 

 



 Contents 

 

List of Contents 

Subject Page No. 

List of Abbreviations  ............................................................ i 

List of Tables ......................................................................... ii 

List of Figures  ..................................................................... iv 

Introduction .......................................................................... 1 

Aim of the Work ................................................................... 4 

Review of Literature 

Physiology of the Coagulation System ...................... 5 

Venous Thromboembolism ...................................... 22 

Major Lower extremity amputation ......................... 34 

Patients and Methods ......................................................... 58 

Results .................................................................................. 61 

Discussion  ........................................................................... 72 

Summary ............................................................................. 75 

References ........................................................................... 77 

Arabic Summary ................................................................ـ   ــــ

 



List of Abbreviations 

 
i 

List of Abbreviations 

Abbrev. Full-term 

ABI  : Ankle-brachial index 

ACCP  : American College Of Chest Physicians 

ADP  : Adenosine diphosphate  

APC  : Activated protein C  

ATP  : Adenosine triphosphate  

BMI  : Body mass index 

Ca  : Calcium  

CRP  : C-reactive protein  

CTPH : Chronic thromboembolic pulmonary hypertension  

DVT  : Deep vein thrombosis  

FDPs  : Fibrin degradation products  

HIT  : Heparin-induced thrombocytopenia  

HMWK : High-molecular-weight kininogen  

LMWH : Low-molecular-weight heparin  

PAIs  : Plasminogen- activator inhibitors  

PE  : Pulmonary embolism  

PTS  : Post-thrombotic syndrome  

TAX2 : Thromboxane A2  

TF  : Tissue factor  

TFPI  : Tissue factor pathway inhibitor  

TGF- α  : Tumour growth factor-α 

UFH  : Unfractionated heparin  

u-PA  : Urokinase plasminogen activator  

VKA  : Vitamin K antagonist 



List of Tables 

 
ii 

List of Tables 

Table No. Title Page No. 

Table (1): Clotting factors in blood and their 

synonyms. ........................................................... 9 

Table (2):  Risk of Venous Thromboembolism in Surgical 

Patients without Thromboprophylaxis. ................. 30 

Table (3): Venous Thromboembolism Risk Factor 

Assessment: ....................................................... 32 

Table (4): Estimated Venous Thromboembolism 

Incidence According to the Adaptation of 

the Caprini Score by the 2012 American 

College of Chest Physicians Guidelines........... 33 

Table (5): Descriptive study of study population 

relative to factor of age, sex and BMI. ............. 61 

Table (6): Descriptive and analytical data of study 

population. ........................................................ 62 

Table (7):  Descriptive study of study population 

relative to factors of Caprini score. .................. 64 

Table (8):  Descriptive and analytical data of study 

population including Caprini score, 

occurrence of DVT and level of 

amputation. ....................................................... 66 

Table (9): Statistical correlation of different risk 

factors with relation to occurrence of 

deep venous thrombosis. .................................. 67 

Table (10): Statistical correlation of different risk 

factors with relation to occurrence of 

deep venous thrombosis. .................................. 68 



List of Tables 

 
iii 

Table (11): Statistical correlation of different risk 

factors with relation to occurrence of 

deep venous thrombosis. .................................. 68 

Table (12): Statistical correlation of different risk 

factors with relation to occurrence of 

deep venous thrombosis ................................... 70 

 
  



List of Figures 

 
iv 

List of Figures 

Figure No. Title Page No. 

Figure (1): Scheme for conversion of prothrombin 

to thrombin and polymerization of 

fibrinogen to form fibrin fibers ...................... 12 

Figure (2): Extrinsic pathway for initiating blood 

clotting ............................................................ 14 

Figure (3): Intrinsic pathway for initiating blood 

clotting ............................................................ 15 

Figure (4): Coagulation cascade ....................................... 18 

Figure (5): The Fibrinolytic system ................................. 20 

Figure (6): Anatomy of venous system ............................ 22 

Figure (7): Chart showing descriptive and analytical 

data of study population. .................................... 63 

Figure (8): Percentage of study population in 

relation to Caprini score. ................................ 65 

Figure (9): Statistical correlation of different risk 

factors with relation to occurrence of 

deep venous thrombosis ................................. 71 

 



Abstract 

 
v 

Abstract 

 

 



 Introduction 

 
1 

Introduction 

enous thromboembolism (VTE) is a disease that includes 

both deep vein thrombosis (DVT) and pulmonary 

embolism (PE). It is a common lethal disorder that affects 

hospitalized and nonhospitalized patients, is often overlooked, 

and results in long-term complications including chronic 

thromboembolic pulmonary hypertension (CTPH) and the post-

thrombotic syndrome (PTS) (Coldhaber, 1992). 

Venous thromboembolism results from a combination of 

hereditary and acquired risk factors, also known as 

thrombophilia or hypercoagulable states. In addition, vessel 

wall damage, venous stasis, and increased activation of clotting 

factors first described by Rudolf Virchow more than a century 

ago remain the fundamental basis for our understanding of 

thrombosis (Anderson et al, 1991). 

Venous thromboembolism is the third most common 

cardiovascular illness after acute coronary syndrome and 

stroke. Although the exact incidence of VTE is unknown. 

Pulmonary embolism is the third most common cause of 

hospital-related death and the most common preventable cause 

of hospital-related death (Heit, 2005). 

V 
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In the EU, It has been noted that VTE is responsible 

for more than twice the number of deaths than those caused 

by AIDS, breast cancer, prostate cancer and road traffic 

accidents combined (Cohen et al., 2007). 

VTE can lead to serious long-term complications, 

including: 

 Post-thrombotic syndrome (PTS) 

 Thrombo-embolic pulmonary hypertension (CTPH)  

PTS is the most common complication of DVT and 

typically causes chronic pain and swelling in the affected leg, 

and in severe cases can result in venous ulcers. After 

symptomatic DVT, 20–50% of patients develop PTS (Geerts 

et al., 2008). 

CTEPH is a serious long-term complication of PE, but 

it can be difficult to diagnose because clinical symptoms and 

signs are non-specific or absent in early CTEPH. Many of the 

symptoms are similar to those for acute PE, including 

dyspnoea, chestpain, presyncope or syncope and/or 

haemoptysis. CTEPH causes the right side of the heart to 

work harder than normal owing to abnormally high blood 

pressure in the arteries of the lungs. This can lead to heart 

failure and other serious consequences (Heit et al., 2005). 
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The main goals of treatment for DVT include 

prevention of PE, the PTS, and recurrent thrombosis. Once 

VTE is suspected, anticoagulation should be started 

immediately unless there is a contraindication. Different 

types of anticoagulant can be used including unfractionated 

heparin (UFH), low-molecular-weight heparin (LMWH), or 

fondaparinux followed by an oral anticoagulant (vitamin K 

antagonist [VKA]), Direct thrombin inhibitors (Birdwell et 

al., 2000). 
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Aim of the Work 

The aim of this work is to determine the risk of deep 

venous thrombosis associated with major lower extremity 

amputation and whether there is need for anticoagulation 

prophylaxis with this kind of procedure. Caprini score was 

used to assess the risk factors for developing deep vein 

thrombosis. The aim is to determine the integrity for the 

Caprini score for determining the need for anticoagulation 

prophylaxis in patient undergoing major lower extremity 

amputation.  
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Chapter (1) 

Physiology of the Coagulation 

System 

Introduction:  

he concept of blood coagulation dates back to the 1960's 

when Davie, Ratnoff and Macfarlane described the 

“waterfall” and “cascade” theories showing the fundamental 

principle of a cascade of proenzymes leading to the activation of 

some enzymes. Usually, the process of coagulation is controlled 

by several inhibitors that limit the clot formation, which prevents 

more propagation of the thrombus. This thrombo-haemmorhagic 

balance is maintained in the body by some complicated 

interactions between the coagulation and the fibrinolytic system 

as well as the platelets and the blood vessel wall (Achneck et al., 

2010). 

Haemostasis is defined as the arrest of bleeding. It 

comes from Greek, where, haeme means blood and stasis 

means to stop. When a vessel is injured or ruptured, 

haemostasis occurs by several mechanisms: 

(1) Vascular constriction, 

(2) Formation of a platelet plug, 

(3) Formation of a blood clot as a result of blood coagulation 

T 
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(4) The growth of fibrous tissue into the blood clot 

which closes the hole in the vessel permanently 

(Anderson et al., 2006). 

Steps of coagulation: 

1. Vascular Constriction: 

After a blood vessel has been cut or ruptured, the 

trauma to the vessel wall itself causes the smooth muscle in 

the wall to contract immediately; this causes instant reduction 

of the flow of blood from the ruptured vessel. The contraction 

results from (1) local myogenic spasm, (2) local autacoid 

factors released from the traumatized tissues and platelets, and 

(3) nervous reflexes. Initiation of the nervous reflexes are is 

by pain nerve impulses or sensory impulses that originate 

from the traumatized blood vessel or the tissues nearby 

(Anderson et al., 2006). 

In the resting state, blood is actively maintained in a 

liquid form by endothelial cells and circulating plasma protein 

inhibitors. When the vascular integrity is disrupted or the 

endothelium becomes inflammed, the thrombotic activity of the 

endothelial cells is triggered. This occurs through secreting 

platelet activating factor, a substance that induces platelet 

aggregation and synthesizes Von Willebrand factor (VWF), 

which is a cofactor for adherence of platelets to the 
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subendothelium. The endothelium is also able to secrete 

plasminogen activator inhibitor which inhibits the fibrinolytic 

system (Dittman and Majerus, 2001).  

Damage to the endothelium exposes blood to a highly 

thrombogenic subendothelial connective tissue which 

initiates the clot formation. This connective tissue consists of 

various types of compounds including fibrillar collagen, 

which is a potent stimulus for the activation and adhesion of 

platelets. Simultaneously, subendothelial components 

convert inactive coagulation factors into powerful enzymes, 

initiating an intrinsic stimulation of the plasma coagulation 

system (Edward and Juan, 2000). 

2. Formation of the platelet plug: 

Platelets have an over-expanding role in hemostasis. 

Beside their role when vascular integrity is disturbed, they 

also maintain the integrity of normal endothelium. This is 

why patients with platelet deficiencies have a tendency to 

develop purpuric bleeding (Edward and Juan, 2000). 

  


