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Common Aim – to reduce the  
ambulatory venous pressure at the ankle 

And yet we never measure it ??? 

Why do we perform any venous intervention 
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What has changed in our understanding of chronic 
venous disease 



• The development and 

function of venous valves 

• The mechanism of venous 

return 

• The haemodynamics of 

development of CVI 

What has changed in our understanding of chronic 
venous disease 



 

• Is incompetence the 
same as reflux? 
 

• Is incompetence a 
manifestation of high 
outflow pressure? 
 

• Do valves aid forward 
flow or prevent back 
pressure? 

What do valves really do ??? 



Valve segmentation controls transmission of upstream pressure 



May-Thurner syndrome / Non Thrombotic Iliac Vein Lesion 

The problem of an upright posture 



• True incidence unknown 
• 22-32% cadavers 

• 18-40% in patients with left LL DVT 

• May be as high as 70-90% on IVUS 
 

 

May Thurner syndrome / NIVL 

Normal CIV CIV compression from calcified artery NIVL 
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May-Thurner syndrome / Non Thrombotic Iliac Vein Lesion 

Multiple compression sites due to NIVL 

The 80 % story 
 

• VVs 80 % left side 
• DVT 80% left side 
• Venous ulcer 80% left 

side 
• Ovarian vein 

incompetence 80% left 
side 

• NIVL – 80% LEFT SIDE 



NIVL and the arrival of venous stenting 



Key research from Raju and Neglen 



Understanding venous return and valve function 
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• MCFP – mainly Vs – deep system 
• Vu is superficial system 
• CVPlimb is outflow pressure 
• Venous resistance – constant unless 
 - obesity 
 - fibrosis 
 - obstruction (thrombus) 
 

The hemodynamics of venous return with NIVL 



Arterial 

inflow 

Stressed Volume VS 

Unstressed Volume Vu 
 Outflow 

pressure CVP 

Venous return VR 

VR   =      MCFP – CVP 
          Venous resistance 

Compensating for the raised CVPlimb 
 
1. MCFP – pressure of blood in deep 

system has to rise to preserve VR 
CVI 

 
2. System has to accept decreased VR 
and divert excess volume into Vu 

VARICOSE VEINS 
 
 

The hemodynamics of venous return – responding to an NIVL 



The anatomy of a spider 

True spider Papular telangiectasia 

Simple telangiectasia Arborised telangiectasia 

< 1mm – telangiectasia - RED 
1-3 mm – reticular veins – BLUE GREEN 



Microsclerotherapy of spider veins 

True spider Papular telangiectasia 

Simple telangiectasia Arborised telangiectasia 

< 1mm – telangiectasia – Low volume low conc. 
1-3 mm – reticular veins – Higher conc. but 
              Foam if possible 

Always rule out underlying venous hypertension – hemodynamic study 

Treat truncal incompetence first if hemodynamics positive– 60% 

Pure Aesthetic – oestrogen induced – 30-40% 



  

Primary PCS – 10% 

Increase in ovarian, uterine and 

pelvic vein volume due to 

• Multiple pregnancies 

• Estrogenic effect 

Secondary PCS – 90% 

Venous outflow obstruction from 

• NIVL 

• Retro-aortic left renal vein 

• Nutcracker phenomenon 

 

Pelvic congestion syndrome – is pelvic venous 
hypertension 

Affects 10-15% of women in their lifetime * 
Pelvic pain, congestive dysmenorrhoea, dysfunctional bleeding, dyspareunia 

* Jamieson D, Steege J. The prevalence of dysmenorrhea, dyspareunia, pelvic pain, 
 and irritable bowel syndrome in primary care practices. Obstet Gynecol. 1996;87:55-58. 
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Pelvic congestion syndrome – is pelvic venous 
hypertension 

Venous compression sites causing PCS Abnormal reflux pattern in PCS 

NIVL causing PCS – post stenting 



Pelvic congestion syndrome – the full picture 



Venous hemodynamic assessment – Light reflex 
rheography 

Simple baseline screening test 
Assesses if true venous hypertension is present and calf pump function 



  Venous hemodynamic assessment – Plethysmography 

More advanced hemodynamic testing 
Measures venous recovery time – hypertension from superficial or deep system 

Measures maximum venous outlflow – degree of outflow obstruction 
Measures segmental venous capacitance – degree of venous stasis 

Venous recovery time MVO/SVC for outflow obstruction assessment 



• All patients with suspected venous disease need a hemodynamic assessment 

• Telangiectasiae with NORMAL LRR - SCLEROTHERAPY 

• Telangiectasiae with ABNORMAL LRR, but no CVI – VENOUS DUPLEX 

• Frank CVI or varicose veins – plethysmography to rule out outflow obstruction, 

then duplex to plan treatment 

• All PCS, vulvar varicosities, abnormal varicosity pattern – plethysmography 

• If positive for outflow obstruction – MR Venogram =/- TV duplex 

 

The modern approach to venous disease 



1. Pure telangiectasiae - Sclerotherapy 

2. Superficial vein incompetence predominantly above knee – endothermal 
ablation i.e  Radiofrequency ablation or Endovenous laser 

3. Superficial vein incompetence predominantly below knee – Venous glue 
ablation 

4. CVI with outflow obstruction – Balloon angioplasty of vein =/- iliac vein stent 
after IVUS 

5. Severe PCS with no iliac vein hypertension – possible ovarian vein embolisation 

6. Severe PCS with iliac vein hypertension – iliac vein stent with possible ovarian 
vein embolisation 

 

 

Treatment options in venous disease 



Questions ??? 


