
Current Management Strategies for Lower Extremity 
Venous Disease and Lymphoedema 
 
Professor Mark E. O’Donnell 
 
DipSEM(GB&I) MB BCH BAO(Dist) MFSEM(UK) MFSEM(RCSI&RCPI) MFSTEd MMedSc(Dist) MD ECFMG RPVI(ARDMS) 
FCPhleb FRCSEd(Gen&VascSurg) FEBVS(Hon) 
 
Consultant Vascular and Endovascular Surgeon, Belfast Health and Social Care Trust and Visiting Professor, Sport and 
Exercise Sciences Research Institute, Faculty of Life and Health Sciences, Ulster University, Northern Ireland. 
 
Northern Ireland Vascular Trainee Teaching Program – 25th October 2017 
 
Royal Victoria Hospital 



Learning Outcomes 

 
 Varicose Veins. 

 
 

 Varicose Ulceration. 
 
 

 Deep Venous Thrombosis. 
 
 

 Lymphoedema.  
 



Varicose Veins 



Definition 

 Dilated, superficial, tortuous veins classically affecting 
the lower extremities. 
 
 

 



Definition 

 Dilated, superficial, tortuous veins classically affecting 
the lower extremities. 
 
 

 

https://patient.info/doctor/varicose-veins-pro  



 Present in 25-40% of the population. 

 

 Increased in developed countries. 

 

 Males = females. 

 

 Skin changes present in 5-10%. 

 

 Chronic venous ulceration in 0.3-1.0%. 

 

Epidemiology 



Epidemiology 

 Truncal veins very common; 
 Males 40% vs. females 32% . 

 
 
 

 Mild varices – reticular / thread veins; 
 80% of 18-64 years olds. 

 
 

 Increases with age; 
 15% of people between 25 and 34 years. 
 50-60% of people between 55 and 64 years. 



Aetiology 



 Varicose veins are due to weakness in the wall of superficial veins which 
leads to stretching.  

 

 The stretching causes failure of the one-way valves inside the veins. These 
valves normally only allow the blood to flow up the leg towards the heart. 

 

 If the valves leak, then blood can flow back the wrong way when standing. 
This reverse flow (venous reflux) causes increased pressure on the veins, 
which bulge and become varicose.  

 

 They may also be caused by occupations that require prolonged standing 
or weight bearing which increase pressure on the leg veins.  

 

 They often appear during pregnancy and have a family history. 

Aetiology 



 Primary;  
 

 
 
 
 

 Secondary; 
 

Aetiology 



 Primary;  
 Occur in the absence of any underlying cause. 
 Risk factors – pregnancy, raised BMI, posture and bowel 

habit. 
 Genetics – family history but no genetic link as yet. 

 
 

 Secondary; 
 Occur as a consequence of another condition. 
 Congenital abnormalities. 
 Post-DVT. 
 Pelvic masses / tumours. 
 Valve abnormalities or venous outflow obstructions. 

 

Aetiology 



Clinical Features 

 Most patients are symptomatic. 
 
 
 

 Symptoms include; 
 Pain. 
 Swelling / heaviness. 
 Itch. 
 Burning / restlessness. 
 Cramps. 

 
 
 



Clinical Features 

 Most patients are symptomatic. 
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 Inflammation 
 Venous hypertension / ulcers 

 Bleeding 



Clinical Features 

 Most patients are symptomatic. 
 
 

 Symptoms include; 
 Pain. 
 Swelling / heaviness. 
 Itch. 
 Burning / restlessness. 
 Cramps. 

 
 
 

Majority of patients consult for cosmetic reasons 
 



Clinical Assessment 

 Inspection. 
 

 Palpation. 
 

 Tests; 
 Cough. 
 Tap. 
 Trendelenberg. 
 Tourniquet. 
 Perthes. 

 
 Doppler. 



Venous Duplex 



Venous Duplex 



Venous Duplex 



Anatomical Nomenclature 



Anatomical Nomenclature 

Majority of patients have varicose veins originating from the great saphenous vein 

distribution on the medial aspect of the thigh and calf 



Why Treat – NICE Guidelines? 



Why Treat – NICE Guidelines? 



Why Treat – NICE Guidelines? 



        Traditional Surgery             Minimally Invasive 

Treatment Options 



Sapheno-Femoral Junction (SFJ) 

 Variation in anatomical branches at the junction as the 
great saphenous vein (GSV) joins the common femoral 
vein. 
 
 
 
 
 

 
 
 

Thrush & Hartshorne Peripheral Vascular Ultrasound 2005 

GSV 
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Sapheno-Femoral Junction (SFJ) 

 Variation in anatomical branches at the junction as the 
great saphenous vein (GSV) joins the common femoral 
vein. 
 
 
 
 
 

 
 
 
         Great saphenous vein duplicates in 8% of cases 
 

Thrush & Hartshorne Peripheral Vascular Ultrasound 2005 

GSV 



Traditional Operative Surgery 



Traditional Operative Surgery 

 Day case procedure. 
 

 Requires general anaesthesia. 
 

 Performed in operating theatre. 
 

 Small transverse groin incision; 
 Identification and ligation of sapheno-femoral junction. 
 Ligation of all adjacent venous tributaries. 
 Stripping of great saphenous vein to knee level. 
 Additional adjuncts for varicosities including; 

 Micro-incision phlebectomies. 
 Foam sclerotherapy. 



Traditional Open Surgery 



Traditional Open Surgery 
Sapheno-femoral junction ligation  



Traditional Open Surgery 
Sapheno-femoral junction ligation  



Traditional Open Surgery 
Sapheno-femoral junction ligation               
and great saphenous vein stripping 

  



Traditional Open Surgery 
Sapheno-femoral junction ligation               
and great saphenous vein stripping 

  

Recurrence rates between 15% and 20% 



Endovenous Therapeutic Strategies 

 Radiofrequency Ablation. 
 

 Laser. 
 

 Mechanical. 
 

 Glue.  
 

 Cryotherapy. 
 

 Varicosity Adjuncts. 
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Radiofrequency Ablation - Closurefast 



Therapeutic Strategies 

 Radiofrequency Ablation. 
 

 Laser. 
 

 Mechanical. 
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 Varicosity Adjuncts. 
 



Laser  



Therapeutic Strategies 

 Radiofrequency Ablation. 
 

 Laser. 
 

 Mechanical. 
 

 Glue.  
 

 Cryotherapy. 
 

 Varicosity Adjuncts. 
 



Mechanical - Clarivein 



Therapeutic Strategies 

 Radiofrequency Ablation. 
 

 Laser. 
 

 Mechanical. 
 

 Glue.  
 

 Cryotherapy. 
 

 Varicosity Adjuncts. 
 



Glue - Venaseal 



Therapeutic Strategies 

 Radiofrequency Ablation. 
 

 Laser. 
 

 Mechanical. 
 

 Glue.  
 

 Cryotherapy. 
 

 Varicosity Adjuncts. 
 



Cryotherapy  



Therapeutic Strategies 

 Radiofrequency Ablation. 
 

 Laser. 
 

 Mechanical. 
 

 Glue.  
 

 Cryotherapy. 
 

 Varicosity Adjuncts. 
 



Traditional Phlebectomy 



Injection Sclerotherapy 



Reticular / Thread Veins 



Radiofrequency Ablation - Closurefast 



Consent 

 General Local Complications; 
 Pain, Bruising, Bleeding, Wound infection. 

 
 Systemic Complications; 

 Cardiovascular, Respiratory - PE, Thromboembolic - DVT. 

 
 Procedural Specific Complications; 

 Scar. 
 Skin marking - tatooing. 
 Thrombophlebitis. 
 Numbness / nerve injury. 
 Failure to improve symptoms. 
 Failure to remove all varicose veins. 
 Recurrence. 
 Further surgery. 

 



Patient Preparation 

 Normal operating table with tilt functionality. 
 

 Patient Position; 
 Supine for GSV. 
 Prone for SSV. 

 
 No need for vein board. 

 
 Shave phlebectomy sites. 

 
 Local anaesthetic; 

 1% plain lidocaine for initial access needle insertion.  
 20mls 1% plain lidocaine in 500mls normal saline for 

tumescence. 
 
 
 
 



Patient Preparation 

 Normal operating table with tilt functionality. 
 

 Patient Position; 
 Supine for GSV. 
 Prone for SSV. 

 
 No need for vein board. 

 
 Shave phlebectomy sites. 

 
 Local anaesthetic; 

 
7cm RFA catheter unless specifically advised. 

 
 



Radiofrequency Ablation Procedure 



1 – Ultrasound Duplex of Varicose Vein System 

 Aseptic preparation of 
lower limb. 
 

 Ultrasound evaluation of 
great saphenous vein 
(GSV) entry point. 
 
 
 



1 – Ultrasound Duplex of Varicose Vein System 

 Aseptic preparation of 
lower limb. 
 

 Ultrasound evaluation of 
great saphenous vein 
(GSV) entry point. 
 

 Operating table may be 
tilted at this stage with 
patient’s head elevated 
and legs lower to aid 
venous filling. 
 
 



 Aseptic preparation of 
lower limb. 
 

 Ultrasound evaluation of 
GSV entry point. 
 
 

1 – Ultrasound Duplex of Varicose Vein System 



2 – Local Anaesthetic Injection 

 5mls plain 1% lidocaine 
local anaesthetic. 
 

 Injection of local 
anaesthetic just below 
scanner probe at site of 
GSV access. 
 

 Lidocaine is a very effect 
and quick acting local 
anaesthetic. 
 

 However, it can sting on 
administration for a few 
seconds.  



3 – Great Saphenous Vein Access 

 Insertion of 19G needle 
to GSV under ultrasound 
control after local 
anaesthetic 
administration. 



 Insertion of 19G needle 
to GSV under ultrasound 
control after local 
anaesthetic 
administration. 

3 – Great Saphenous Vein Access 



4 – Confirmation of GSV access 

 Easy aspiration of a small 
amount of venous blood 
confirms GSV access. 



5 – EndoGuidewire Insertion 

 Passage of 035 guidewire 
into GSV. 
 

 Make a small incision 
with scalpel – remember 
to avoid a skin bridge. 



6 – Passage of Sheath 

 Exchange of 19G needle 
for 7Fr Sheath over 
previously inserted 035 
wire. 
 

 Sheath placement in GSV 
checked with ultrasound. 



7 – Preparation of Radiofreqency Catheter 

 RFA catheter removed 
from sterile packaging. 
 

 Saline flush. 



8 – Insertion of RFA Catheter  

 RFA catheter measured 
against groin area as first 
safety mechanism to avoid 
excessive insertion length 
(adjust length marker). 
 

 Frequent branching of GSV 
in varicose vein patients 
requires manoeuvring of 
RFA catheter with 
occasional pressure to 
thigh area to aid passage. 
 

 This does not hurt. 



9 – Confirmation of RFA catheter away from SFJ 

Most important step 
 

 RFA catheter position 
placed approximately 2 – 
2.5cm distal to sapheno-
femoral junction. 
 

 Checked with ultrasound 
in transverse plane. 
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9 – Confirmation of RFA catheter away from SFJ 

Most important step 
 

 RFA catheter position 
placed approximately 2 – 
2.5cm distal to sapheno-
femoral junction. 
 

 Checked with ultrasound 
in transverse plane. 



9 – Confirmation of RFA catheter away from SFJ 

Most important step 
 

 RFA catheter position 
placed approximately 2 – 
2.5cm distal to sapheno-
femoral junction. 
 

 Checked with ultrasound 
in transverse plane and 
in longitudinal plane. 



 
ClosureFast catheter placed 2.0cm to 2.5cm distal to SFJ 

9 – Confirmation of RFA catheter away from SFJ 



10 – Infiltration of Local Anaesthetic Tumescence 

 Microneedle insertion 
under ultrasound guidance. 

20mls 1% Lidocaine in 500mls normal saline 



10 – Infiltration of Local Anaesthetic Tumescence 

 Microneedle insertion 
under ultrasound guidance. 
 

 Infiltration of local 
anesthetic to fascial 
envelope surrounding the 
GSV. 



10 – Infiltration of Local Anaesthetic Tumescence 

 Microneedle insertion 
under ultrasound guidance. 
 

 Infiltration of local 
anesthetic to fascial 
envelope surrounding the 
GSV. 
 

 Usually only four to five 
injections points required. 
 

 Copious amounts used to 
ensure excellent analgesia. 



11- Completion of Radiofrequency Ablation 



 
Double treat first 7cm zone 

Record number of 20sec treatment cycles 

11- Completion of Radiofrequency Ablation 



11- Completion of Radiofrequency Ablation 

 Completion of 20 second 
RFA treatments. 
 

 Gentle pressure is applied 
to skin area superficial to 
RFA treated GSV segment. 



12 – Post-Procedural Dressings and Compression 

 Lavage of lower extremity. 
 

 Application of steri-strip 
dressings over sheath 
entrance site and LA 
tumescence infiltration 
needle sites. 

  
 Application of Credalast 

compression hosiery. 



Adjunct Procedures for Varicosities 



Injection Sclerotherapy 

 Vein sclerosant may be 
administered directly at 
low concentration for 
microsclerotherapy. 
 

 Extreme care must be 
enforced regarding the 
diameter of intended vein 
segment and strength of 
sclerosant. 
 
 



Injection Sclerotherapy 

 Occasionally 3% for truncal 
veins – be careful. 
 

 1% for reticular veins. 
 

 0.25% to 0.5% for thread 
veins. 
 
 



Foam Sclerotherapy 

 Foam manufacture using 
the Tessari™ methods 
requires a syringe of 
sclerosant connected to a 
syringe of air by a two or 
three-way stopcock. 
 

 Foam is then created by 
mixing 1ml of sclerosant 
and 4mls of air or carbon 
dioxide. 
 

 The mixture is vigorous 
mixed back and forth at 
least 20 times. 



Foam Sclerotherapy 
 Truncal varicosities are 

accessed with a 19G needle, 
butterfly, small cannula or 
angio sheath under 
ultrasound guidance. 
 

 Needles may then inserted at 
multiple points along the 
vein. 
 

 Foam sclerotherapy may be 
administered directly via the 
sheath to the vein. 
 

 Catheter directed foam 
sclerotherapy is performed 
under ultrasound guidance. 
 



Foam Sclerotherapy 
 Truncal varicosities are 

accessed with a 19G needle, 
butterfly, small cannula or 
angio sheath under 
ultrasound guidance. 
 

 Needles may then inserted at 
multiple points along the 
vein. 
 

 Foam sclerotherapy may be 
administered directly via the 
sheath to the vein. 
 

 Catheter directed foam 
sclerotherapy is performed 
under ultrasound guidance. 
 

Remember Maximal Dosage – 1% Fibrovein®  
 

Each Fibrovein® vial contains 2mls 
1ml made up to 4mls foam at a time 

2ml per vial = 8mls foam 
 

Maximal foam dosage is 16mls at one sitting 



Injection Sclerotherapy 

 Smaller reticular or thread 
veins are treated with low 
concentration Fibrovein® and 
may be also be treated using 
foam sclerosant. 
 



MicroPhlebectomy 



Local Anaesthetic Injection 

 Pre-operative vein marking. 
 

 Vein marks double checked 
with patient. 
 

 Administration of local 
anaesthetic tumescence 
just below skin and 
surrounding area of the 
varicosities. 



Completion of MicroPhlebectomies 

 Micro-incisions performed. 
 

 Specialised (Oesch®) vein 
hooks used to identify vein. 
 
 



 Micro-incisions performed. 
 

 Specialised (Oesch®) vein 
hooks used to identify vein. 
 

 Incisions are so small no 
sutures are required. 
 

 Steri-strips applied. 
 

 Credalast compression 
hosiery. 
 
 

Completion of MicroPhlebectomies 



Post-procedural care 
 Lavage lower limb and dry. 

 
 Application of Steri-strips. 

 
 Gauze / Wool / Crepe. 

 
 Credilast compression hosiery. 

 
 Day case discharge. 

 
 Normal home analgesia; 

 Take before patient gets sore. 
 Advise to take for 48-72 hours post-procedure. 
 Regular time-periods – with meals and before bed. 



Post-procedural care 

 Wear stockings day and night for one week. 
 

 Not to be removed for the first 48 hours. 
 

 After 48 hours, stocking may be removed for showering 
or bathing. 
 

 Steri-strips and white adhesive dressings may be 
removed at 48 hours and often come off in the shower. 
 

 Stockings to be immediately re-applied. 
 
 
 



Post-procedural care 

 Very occasionally, there may be some ooze from some of 
the local anaesthetic injection sites in the lower limb. 
 
 

 If this occurs, patient is advised to sit or lie down, elevate 
leg and apply pressure to the site of ooze with a wad of 
tissues for at least 5 minutes. 
 



Air Travel Post-Procedure 

 Patients are advised not to fly; 
 
 For two weeks after the procedure for short flights 

up to two hours. 
 

 For four weeks after the procedure for middle 
distance flights. 
 

 For six weeks after the procedure for long haul 
flights. 
 
 
 

 



Technical Problems !!! 

 Cannot access vessel; 
 Warm room. 
 Elevate head. 
 More proximal puncture site. 

 



Technical Problems !!! 

 Cannot access vessel;. 
 Warm room. 
 Elevate head. 
 More proximal puncture site. 

 
 Cannot progress wire; 

 Bend straighten lower limb. 
 Massage area of difficulty under US guidance.  

 



Technical Problems !!! 

 Cannot access vessel;. 
 Warm room. 
 Elevate head. 
 More proximal puncture site. 

 
 Cannot progress wire; 

 Bend straighten lower limb. 
 Massage area of difficulty under US guidance.   

 
 Painful procedure; 

 Stop immediately – more LA. 



Complications 

 Bleeding. 
 

 Thrombophlebitis. 
 

 Cellulitis. 
 

 Endovenous Heat Induced Thrombosis – EHIT. 
 
 

                            Complete  
                            Occlusion 

 
 1 2 3 



Venous Ulcers 



Venous Duplex 





Management Strategy 

 Ulcer Care; 
 Tissue sampling. 
 Cleanse wound. 
 Appropriate dressing. 
 Regular evaluation. 

 
 Venous evaluation; 

 Duplex and intervention as required. 
 May need to consider arterial assessment – ABPI. 

 
 Compression Therapy; 

 Life-long in patients with venous ulcers. 



Disease Progression 



Compression Therapy 

 Graduated increase. 
 

 Elastic stockings – Class I - III. 
 

 Multi-Layer compression bandaging;  
 Base dressings, wool, crepe, additional elasticated 

layers. 
 

 Be mindful of ABPI requirements; 
 3-layer – ABPI >0.6. 
 4-layer – ABPI >0.8. 



Compression Therapy 



Compression Therapy 



Overview of Compression Products 



Compression Therapy 



Important Literature 





 

Improvements in time to 

ulcer recurrence but no 

actual healing benefit 

 





Benefits of superficial 

venous ulcer surgery 

leading to significant 

haemodynamic benefits 





Awareness of EHIT 

 

Low risk of PE 

 

Clinical observation 

suggested  



Deep Venous Thrombosis 



 Deep vein thrombosis (DVT) is the formation of a blood clot 
in one of the deep veins of the body, usually in the leg. 

 

 

 DVT usually originates at the calf vein level and propagates 
proximally to involve popliteal, femoral or iliac system.  

 

 

 80 - 90% of pulmonary emboli originates here.  

 

Definition 



 Very common with an incidence of 1.6 per 1000 persons per 
year. 

 

 

 Incidence increases with age and remains very rare less than 
18 years of age. 

Epidemiology 



 Relates to Virchow’s Triad; 

 
 Stasis of blood. 

 

 Vessel wall damage. 

 

 Hypercoagulability. 

 

 

 

Aetiology 



 Calf pain or tenderness, or both.  
 

 Swelling with pitting oedema or swelling below knee in distal 
deep vein thrombosis and up to groin in proximal deep vein 
thrombosis.  
 

 Increased skin temperature.  
 

 Superficial venous dilatation. 
 

 Cyanosis can occur with severe obstruction. 
 
 

Clinical Presentation 



 Pro-thrombotic haematological work-up. 

 

 Duplex ultrasound. 

 

 Plethysmography. 

 

 CT /MRI imaging. 

 

 Pulmonary evaluation. 

 

 

Investigation 



 Risk factor evaluation. 

 

 Elevation. 

 

 Mobilise as tolerated. 

 

 Anticoagulation. 

 

 Endovascular thrombolysis. 

 

 Surgical thrombectomy. 

Treatment 



Lymphoedema 



 Progressive, chronic and debilitating swelling that can affect 
any part of the body, most commonly the limbs leading to; 

 
 Distortion in shape and size. 

 Reduction of mobility. 

 Impaired function. 

Definition 



 Primary: 
 Congenital Lymphedema:  

 A) Lymphedema Congenita. 

 B) Milroy's Disease (Hereditary). 

 

 
 Pubertal onset of oedema < 35 years age:  

 Lymphedema Praecox (Most common primary Lymphedema) 

 

 

 Middle age onset of oedema > 35 years age:  

 Lymphedema tarda (associated with injury). 

Types 



 Secondary – Acquired Lymphatic Obstruction: 

 
 Tumour obstruction of Regional lymph nodes:  

 Prostate Cancer 

 Lymphoma 

 

 Surgical excision or radiation to regional nodes:  

 Breast Cancer with axillary node dissection 

 

 Infection of regional lymph nodes:  

 A) Filariasis (Wuchereria bancrofti). 

 B) Tuberculosis. 

Types 



 Primary Lymphoedema occurs 1 in 10,000. 

 

Epidemiology 



 Early oedema (protein-rich fluid accumulation):  
 Soft "puffy" extremity swelling. 

 Maximal increase in girth in first year. 

 Easily pits. 

 Responds to limb elevation and compression. 

 Involves distal extremity (e.g. dorsal foot).  

 
 Late oedema (inflammatory fibrosis):  

 Woody, firm non-Pitting Oedema (Brawny Oedema). 

 Skin thickened and hyperkeratotic. 

 Refractory to limb elevation and compression. 

Clinical Presentation 



 Duplex Ultrasound. 

 

 

 Lymphangioscintigraphy. 

 

 

 CT / MRI imaging. 

 

Investigation 



 General measures and education. 

 

 Compression therapies; 
 Manual lymphatic drainage. 

 Graduated elastic compression. 

 Intermittent pneumatic compression. 

 Complex decongestive physiotherapy. 

 Thermal treatment. 

 

 Prevention of infection. 

 

 Benzopyrones / diuretics. 

Treatment 



 Excision of hypertrophic fibrotic subcutaneous tissue:  
 Indicated for elephantiasis. 

 
 Types of procedures:  

 Charles Operation. 
 Kondoleon Procedure. 

 
 Lymphatic pedicle transfer:  

 Supplies alternative lymph drainage. 
 No proven efficacy. 

 
 Microvascular bypass of obstructed lymph channels:  

 Experimental. 

 

Surgical Treatment 



Cases 



 54 year old male patient; 
 Lower extremity ache and itch. 

 Otherwise well. 

Case 1 



 67 year old male; 
 3 year history of deteriorating venous ulcer. 

 Cardiac history. 

 Smoker. 

 Ramipril, GTN, Nicorandil. 

Case 2 



 19 year old female; 
 Left lower limb varicose veins. 

 Otherwise well. 

Case 3 



Questions ? 


