
TThhrroommbboollyyttiicc  TThheerraappyy  OOff  AAccuuttee  DDeeeepp  VVeennoouuss  

TThhrroommbboossiiss  OOff  TThhee  LLoowweerr  LLiimmbb  

AAnn  OOvveerrvviieeww  

Essay 

Submitted For Partial Fulfillment 

Of Master Degree In General Surgery 

 

By 

Mohamed Nabih Mohamed Raslan 
(M.B.B.Ch.) 

 

 

Under Supervision of 

 

PPrrooff..  DDrr..  SShheerriieeff  MMoohhaammeedd  SShhoollkkaammyy  
Professor of General and Vascular Surgery 

Faculty of Medicine 

Ain Shams University 

 

DDrr..  WWaaggiihh  FFaawwzzyy  AAbbdd  EEll--MMaalleekk 
Assistant Professor of General and Vascular Surgery 

Faculty of Medicine 

Ain Shams University 

 

DDrr..  MMoohhaammeedd  AAhhmmeedd  AAbbddoo  
Lecturer of General Surgery 

Faculty of Medicine 

Ain Shams University 

 

 

Faculty of Medicine 

Ain Shams University 

2009 



Acknowledgment 

 

First and foremost, I feel always indebted to Allah, the most gracious and the 

most merciful, who guided and aided me to bring this work to light.  

 

I find no words by which I can express my sincere thanks and appreciation to 

Prof. Dr. Sherief Mohamed Sholkamy, professor of general and vascular 

surgery, faculty of medicine, Ain Shams University for accepting me to 

conduct this work.  It was an honor to work under his supervision. 

 

I wish to express my deepest gratitude to Prof. Dr. Wagih Fawzy Abd El-

Malek, assistant professor of general and vascular surgery, faculty of 

medicine, Ain Shams University for his continuous encouragement, faithful 

guidance, and for his kind patience and support. 

 

I am grateful to Dr. Mohamed Ahmed Abdo, lecturer of general surgery, 

faculty of medicine, Ain Shams University, for his sincere advice and co-

operation. 

 

There are no words to express my gratitude and appreciation for those who 

gave me time and hope especially to my family, for their help and support. 

 

Mohamed raslan 

 



 

 

 

CCoonntteennttss  

                                                                                                  

                                                                                                                                                    ppaaggee  

  

••  LLiisstt  ooff  ffiigguurreess  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……      II  

••  LLiisstt  ooff  ttaabblleess  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……....    IIII  

••  LLiisstt  ooff  aabbbbrreevviiaattiioonnss  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……......    IIIIII  

••  IInnttrroodduuccttiioonn  aanndd  aaiimm  ooff  tthhee  wwoorrkk  ……  ……  ……    ……  ……  ……  ……  ……  ……  ……  11  

••  UUnniitt  11  ::  RReevviieeww  oonn  ddeeeepp  vveennoouuss  tthhrroommbboossiiss        

oo  AAnnaattoommyy  ooff  vveennoouuss  ssyysstteemm  ooff  tthhee  lloowweerr  lliimmbb  ……  …………  ……  ……55  

oo  PPhhyyssiioollooggyy  ooff    vveennoouuss  ssyysstteemm  ooff  tthhee  lloowweerr  lliimmbb  ……  ……  ……....  1188  

oo  PPaatthhoollooggyy  ooff    ddeeeepp  vveennoouuss  tthhrroommbboossiiss  ……  ……  ……  ……  ……  ……....  3300  

oo  DDiiaaggnnoossiiss  aanndd  iinnvveessttiiggaattiioonnss  ooff  ddeeeepp  vveennoouuss  tthhrroommbboossiiss  ......5500  

• UUnniitt  22  ::  TThhrroommbboollyyttiicc  tthheerraappyy  ooff  ddeeeepp  vveennoouuss  tthhrroommbboossiiss 

oo  IInnddiiccaattiioonnss  aanndd  ccoonnttrraaiinnddiiccaattiioonnss  ……  ……  ……  ……  ……  ……  ……  ……  6699  

oo  TThhrroommbbbboollyyttiicc  aaggeennttss  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ....  7788  

oo  MMeetthhooddss  ooff  aaddmmiinniissttrraattiioonn  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……..  8833  

oo  CCoommpplliiccaattiioonnss  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……    ……  ……  ……....  110033  

oo  EEvvaalluuttiioonn  ooff  rreessuullttss  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  110066  

oo  TThhrroommbboollyyttiicc  tthheerraappyy  vveerrssuuss  ccoonnvveennttiioonnaall  tthheerraappyy  ……  ……    111111      

••  Summary … … ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ..  ……  111166  

• References ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……  ……    ……111188 

• Arabic summary. 



I 
 

List of figures 

 

 

Figure Page 

Figure 1: Anatomy of the great saphenous vein. 
7 

Figure 2: Anatomy of the short saphenous vein. 
8 

Figure 3: Deep veins of the lower limb. 
10 

Figure 4: Anatomy of the popliteal vein. 
12 

Figure 5: Coagulation cascade. 
23 

Figure 6: The fibrinolytic system. 
28 

Figure 7: Subtotal occlusive thrombus in the 

popliteal vein. 

61 

Figure 8: Algorithm for diagnosis of DVT. 
66 

Figure 9: Venogram showing complete 

occlusion of the       popliteal vein. 

89 

Figure 10: Venogram showing infusion catheter 

inside the popliteal vein. 

90 

Figure 11: Venogram obtained 36 hours after 

thrombolysis. 

91 

 

 

 

 



II 
 

List of tables 

 

Table Page 

Table 1: Wells clinical score for DVT. 
59 

Table 2: Doses of thrombolytic agents. 
94 

Table 3: Results of catheter-directed thrombolysis. 
107 

Table 4: Quality of life outcome after treatment of 

DVT.  

113 

Table 5: Venographic outcome of anticoagulation 

versus thrombolytic therapy for acute DVT 

115 

Table 6: Heparin versus thrombolytic therapy  
115 

 

 

 

 

 

 

 

 

 

 



III 
 

List of abbreviations 

APSAC Anisoylated purified streptokinase activator 

complex 

aPTT Activated partial thromboplastin time 

CDT Catheter-directed thrombolysis 

DVT Deep vein thrombosis 

FDA Food and drug administration 

INR International normalized ratio 

IVC Inferior vena cava 

LMWH Low molecular weight heparin 

MI Myocardial infarction 

PE Pulmonary embolism 

PTS Post-thrombotic syndrome 

SK Streptokinase 

t-PA Tissue plasminogen activator 

UFH Unfractionated heparin 

UK Urokinase 

VTE Venous thromboembolism 



IV 
 

 



 

                                                     Introduction and aim of the work 

1 

 

  

IInnttrroodduuccttiioonn  

 

 

         Deep venous thrombosis (DVT) and its potentially lethal 

acute complications like pulmonary embolism (PE) are 

extremely important clinical entities, which cause significant 

morbidity and mortality. It is believed that venous 

thromboembolism (VTE) is the most common cause of 

preventable hospital death (NNuutteessccuu,,  22000077))..                                                                                                                

     Deep venous thrombosis most frequently affects the deep 

veins of the lower extremity. It usually begins in the calf 

veins. In patients found to have DVT on investigation, 33% 

have proximal (popliteal and above) vein involvement which 

has an increased risk of pulmonary embolism ((AAnnaayyaa  aanndd  

NNaatthheennss,,22000055))..                                                                                                                                                        

                                         

  

       

   The pathology of DVT has been studied since the 19th 

century and is based on the seminal work of Virchow. Stasis, 

hypercoagulability, and endothelial damage have long been 

considered the underlying etiologies. It is rational to relate 

this pathogenesis to the increased risk of VTE associated with 

immobility, major trauma, the thrombophilia associated with 

various hematologic disorders and which can be detected in 

up to 50% or patients with a spontaneous DVT ((KKyyrrllee  aanndd  

EEiicchhiinnggeerr,,22000055))..  ..                                                                                                                                                                                                              
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The therapeutic goals for treating the patient with acute DVT 

include prevention of pulmonary embolism, prevention of 

recurrent thrombosis and preservation of venous valve 

function. Success in the achievement of these clinical goals 

will minimize the morbidity and mortality of PE and will 

diminish the long term sequels of the post thrombotic 

syndrome (PTS) (Johmson et al.,2004).                                      

     Current conventional treatment of DVT consists of 

anticoagulation and the use of compression 

stockings.Anticoagulation therapy consists of subcutaneous 

low molecular weight heparin (LMWH) or intravenous 

heparin initially, followed by oral anticoagulants ((MMiissmmeettttii  eett  

aall..,,  22000011))..          

 

       Non conventional thrombo ablative types of therapy in 

acute DVT include systemic thrombolytic therapy, catheter 

directed regional thrombolytic therapy (CDT) and 

percutaneous mechanical thrombectomy have been proposed 

as a new treatment for patient with DVT. Application of these 

techniques could potentially result in lowering of post 

thrombotic syndrome by preservation of the venous valve 

function ((JJaannsssseenn  eett  aall..,,  22000033))..  

 

     Thrombolytic agents are classified into three groups 

according to their mechanism of action: 

1- Plasminogen activators : streptokinase (SK) and urokinase 

(UK).  

 

2- Proteolytic enzymes : plasmin and brinase .   
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3-Fibrin-specific activators : tissue plasminogen activator 

 (t-PA), single chain urokinase and anisoylated purified 

streptokinase activator complex (APSAC).  ((KKaakkkkeerr  eett  aall..,,  

22000044))..  

 

      Local regional thrombolytic therapy has emerged in the 

past decade as a possible superior approach allowing delivery 

of the thrombolytic agent directly into the venous thrombus. 

This technique has evolved to address the main limitations of 

systemic thrombolysis ((JJaannsssseenn  eett  aall..,,  22000033))..  
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AAiimm  ooff  tthhee  wwoorrkk  

  

    The aim of this work is to study thrombolytic therapy of 

acute deep venous thrombosis of the lower limb as regard its 

efficacy, safety and complications. 
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AAnnaattoommyy  ooff  tthhee  vveennoouuss  ssyysstteemm  ooff  tthhee  lloowweerr  lliimmbb  

  

 The venous system of the lower limb is divided into three 

groups:                                                                                   

A-Superficial system, which lies outside the deep fascia.                   

B-Deep system, which lies within the deep fascia. 

C-Perforating system, which passes through the deep fascia and 

connects the deep and superficial system ((MMiicchhaaeell,,  22000022))..  

 About 10 – 15 of the venous drainage of the lower limb is 

carried by the superficial veins while the deep veins carry out the 

rest  ((AAlliimmii  eett..  aall..,,  11999944))..  

  

AA--TThhee  ssuuppeerrffiicciiaall    vveennoouuss  ssyysstteemm  ooff  tthhee  lloowweerr  lliimmbb  

    

  11))  TThhee  lloonngg  oorr  tthhee  ggrreeaatt  ssaapphheennoouuss  vveeiinn::  (Internal or Saphena   

magna).                                                                             

Of greatest concern to the physician treating venous 

diseases in the lower extremity is the great saphenous vein. The 

term saphenous is derived from the Greek word for "visible" 

((WWiilllliiaammss,,  22000055))..    
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     The long saphenous vein is the longest vein in the body. It is 

formed by the union of veins from the inner part of the foot and 

the medial marginal vein and runs upwards for 1 to 1.5 inches in 

front of the medial malleolus of the tibia ((DDeecckkeerr  eett..  aall..,,  11999966))..                               

     It extends obliquely backwards over the subcutaneous medial 

surface of the lower fourth of the tibia and along the medial 

border of this to the medial condyle of the femur and over the 

posteromedial aspect of the knee, from here it climbs slightly 

forwards upon the anteromedial aspect of the thigh to join the 

common femoral vein at the groin as in figure (1) ((DDoodddd  aanndd  

CCoocckkeetttt,,  11999966  ))..    

TTeerrmmiinnaall  ttrriibbuuttaarriieess::    

     Just below the sapheno-femoral junction, the great saphenous 

vein  receives  several  additional  tributary  veins,   including      

the  lateral  and  medial  femoral cutaneous veins,  the internal 

pudendal  vein,  the  superficial  circumflex  iliac  vein and   the 

superficial epigastric vein  ((RRoobbeerrtt  eett..  aall  ..,,  22000044))..  

  

22))  TThhee  sshhoorrtt  ssaapphheennoouuss::  (external, small or lesser saphenous 

vein).                 

 It begins along the lateral side of the dorsum of the foot as a 

continuation of the dorsal venous arch then it passes upward 

behind lateral malleolus, along lateral border of tendo-calcaneus 

((HHeennrryy,,  22000044))..                                                                                                 
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Figure (1): Anatomy of the great saphenous vein ((GGrraayy,,  22000055)).. 
 

      In the foot and lower part of the calf it is accompanied by the 

sural nerve.  At the popliteal fossa it typically passes between the 
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two heads of the gasterocnemius and empties into the popliteal 

vein as in figure (2) ((HHeennrryy,,  22000044))..  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Figure (2): Anatomy of the short saphenous vein (Gray, 2005).  

  


