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Question 2
For adults with chronic venous thrombosis and 
venous obstruction (including individuals with post-
thrombotic syndrome), how confident are you that 
there is sufficient evidence for an intervention that 
improves:
a. Immediate/near term health outcomes in patients 

presenting with symptoms?  In patients 
presenting without symptoms but with signs?

b. Long-term health outcomes in patients presenting 
with symptoms?  In patients without symptoms 
but with signs?



Treatment of Chronic Venous Insufficiency
• Sustained Compression
• Intermittent Pneumatic Compression
• Certain Medications and Nutrition
• Active Exercise
• Balneotherapy
• Correction of Superficial Reflux
• Correction of Venous Obstruction
• Venous Reconstructive Surgery

Prevention of Chronic Venous Insufficiency
• Ambulation/Stockings
• LMWH
• Aggressive Therapies



Sustained Compression

Compression will increase venous leg ulcer healing (1A) and decrease the 
risk of ulcer recurrence (2B).   Our guidelines suggest the use of 
multicomponent bandaging over single-component bandaging.

Mauck KF et al, J Vasc Surg 60:73S-92S, 2014
(O'Meara, et al, Cochrane Database Syst Rev 11:CD000265, 2012

(Vandongen YK  and Stacey MC, Phlebology 15:33-37, 2000; 
Nelson EA, Bell-Syer SE, Cochrane Database Syst Rev 9:CD002303,  2012

Barwell JR et al, Lancet 363:1854-1859, 2004
O’Donnell et al, J Vasc Surg 60: 3S-59S, 2014

Intermittent Pneumatic Compression

When other compression options are not available or have failed, 
intermittent pneumatic compression has been found to useful (2C). 

Nelson EA et al, Cochrane Database Syst Rev 5:CD001899, 2014
Cohen JM et al, Chest 141:308-320, 2012



The treatment of C2 disease with compression alone 
remains debated.  Although third party payers often require 
compression prior to authorizing a surgical procedure, this 
is unsupported in the literature. 

Gloviczki P et al, J Vasc Surg 53:2S-48S, 2011

The REACTIV trial randomized C2 to compression hosiery 
and lifestyle modification or surgery (high ligation, stripping, 
and phlebectomy). This trial demonstrated more 
symptomatic relief, improvements in QOL, and more cost-
effectiveness with surgery. The SVS/AVF recommend (1B) 
against compression therapy prior to surgery. 

Michaels JA et al, Br J Surg 93:175-181, 2006
Gloviczki P et al, J Vasc Surg 53:2S-48S, 2011



Certain Medications and Nutrition
Nutrition assessment should be performed, especially if the 
patient has malnutrition and nutritional supplementation 
should be provided (best practice)
Pentoxifylline or micronized purified flavonoid fraction used 
in combination with compression has been found useful to 
heal venous ulceration (1B).

Jull A et al,  Cochrane Database Syst Rev 3:CD001733, 2007

Active Exercise
Active exercise will improve calf muscle pump function and  
reduce pain and edema in patients with active leg ulcers (2B).

Brown A.  J Wound Care 21:342-350, 2012 

Balneotherapy
Limited data suggests that this therapy can improve skin 
trophic changes and quality of life in those with advanced 
venous disease (2B).

Carpentier PH et al, J Vasc Surg 59:447-454, 2014



Correction of Superficial Reflux

Ulcer healing (C6) is improved with ablation of the incompetent superficial veins 
of the leg combined with compressive therapies (2C), while ulcer recurrence (C5) 
is significantly reduced with ablation of incompetent superficial veins (1B-C).

Barwell JR et al, Lancet 363:1854-1859, 2004

For patients with significant skin changes and no ulcer yet (C4b), superficial 
venous ablation is also recommended (2C). 

Mauck KF et al, J Vasc Surg 60:60S-72S, 2014 

For patients with venous ulcers (C6) and incompetent perforating veins (outward 
flow >500 ms, diameter >3.5mm located beneath or associated with the ulcer 
bed), or with a healed ulcer (C5), ablation of both superficial veins and the 
perforators is recommended plus standard compression therapy (2C).  Perforator 
ablation can occur simultaneously or staged.

For patients with advanced venous disease but no ulceration yet (C4b), 
superficial ablation +/- perforator interruption is warranted (2C), either at the 
same time or staged.  Perforators are now treated with percutaneous techniques 
(1C). Tenbrook JA Jr et al, J Vasc Surg 39:583-593, 2004  



Correction of Venous Obstruction
In a patient with infrainguinal deep venous obstruction and skin changes at risk for 
venous leg ulcer (C4b), healed venous leg ulcer (C5), or active venous leg ulcer (C6), 
autogenous venous bypass or endophlebectomy in addition to standard compression 
therapy aids in venous ulcer healing and to prevent recurrence (2C).  Deep vein ligation of 
the femoral or popliteal veins as a routine treatment is not recommended (2C).

In a patient with inferior vena cava or iliac vein chronic total occlusion or severe stenosis, 
with or without lower extremity deep venous reflux disease, that is associated with skin 
changes at risk for venous leg ulcer (C4b), healed venous leg ulcer (C5), or active venous 
leg ulcer (C6), venous angioplasty and stent recanalization in addition to standard 
compression therapy to aid in venous ulcer healing and to prevent recurrence is 
recommended (1C). 

O’Donnell et al, J Vasc Surg 60: 3S-59S, 2014



Venous Reconstructive Surgery

In a patient with infrainguinal deep venous reflux and skin changes at risk for venous leg 
ulcer (C4b), healed venous leg ulcer (C5), or active venous leg ulcer(C6), individual valve 
repair for those who have axial reflux with structurally preserved deep venous valves in 
addition to standard compression therapy to aid in venous ulcer healing and to prevent 
recurrence (2C),  valve transposition or transplantation for those with absence of 
structurally preserved axial deep venous valves when competent outflow venous pathways 
are anatomically appropriate for surgical anastomosis in addition to standard compression 
therapy (2C), or autogenous valve substitutes by surgeons experienced in these techniques 
(2C) is recommended.

O’Donnell et al, J Vasc Surg 60: 3S-59S, 2014



O’Donnell et al, J Vasc Surg 60: 3S-59S, 2014



Prevention of Chronic Venous Insufficiency

Ambulation/Stockings
Rate and Severity of Post thrombotic Syndrome after Proximal DVT 

can be cut by 50% by the use of Compression Stockings
Brandjes DP et al, Lancet 349:759-762, 1997

Prandoni P et al, Ann Int Med 141:249-56, 2004

Walking with Good Compression does not Increase the Risk of PE, 
while significantly Decreasing the Incidence and Severity of the Post 

thrombotic Syndrome
Schellong SM et al, Thromb Haemost 82(Suppl 1):127-129, 1999

Aschwanden M et al, Thromb Haemost 85:42-46, 2001
Partsch H et al, Sem Vasc Surg 18:148-152, 2005





Symptoms and signs of PTS following 12 weeks 
of therapy in Home-LITE 

Tinzaparin (n240) vs. Tinzaparin + Warfarin (n240)

Odds ratio (95% CI)

Swelling 0.83 (0.56, 1.24)

0.66 (0.43, 1.04)

0.71 (0.47, 1.07)

0.81 (0.51, 1.27)

0.72 (0.47, 1.10)

0.87 (0.55, 1.38)

0.91 (0.62, 1.35)

0.69 (0.44, 1.07)

0 1.0 2.0
Favors LMWH Favors usual care

Symptom

Difficulty walking

Discoloration

Heavy sensation

Veins enlarged

Skin warm and red

Swelling worse end of day

Compression stocking

Overall

0.5 1.5

0.77 (0.67, 0.90)

Overall OR 
favoured 
tinzaparin 
p = 0.001

Hull R et al, Am J Med 122:762-769, 2009



Aggressive Therapies
Goals of Therapy for Venous Thromboembolism (VTE)

1. Prevent Extension or Recurrence of Deep Venous 
Thrombosis (DVT) 

2. Prevent Pulmonary Embolism (PE)

3. Minimize Early and Late Squeal of the Thrombosis

Anticoagulants Accomplish #1, #2

Anticoagulants in General do not Accomplish #3



Randomized Thrombolysis vs Anticoagulation

35 patients with Iliofemoral DVT
18 Thrombolysis, 17 Anticoagulation

6 Month Patency 72% vs. 12% (Lysis)
6 Month Venous Reflux 11% vs. 41% (Lysis) 

Elsharawy M & Elzayat E, Eur J Vasc Endovasc Surg 24:209-214, 2002



Catheter-directed Thrombolysis vs. AC
Ca VenT Study

Enden T et al, Lancet 379:31-38, 2012

Open, Multicenter Randomized Controlled Trial

Patients with Iliofemoral DVT within 21 days from Symptom onset
90 : CDT + Conventional Therapy

99 : Conventional Therapy (6 months INR 2-3)
*All wore knee-high ECS Class II for 24 mo (*63% vs.52%)

Complete Lysis 43/90; Partial 37/90; 5 Major Bleed
6 Months, Iliofemoral Patency, 66% vs. 47%, p=0.012

PTS (6 mo), 30% vs. 32%, NS

PTS (24 mo), 41% vs. 56%, p=0.047
PTS (24 mo) for Patent Iliofemoral Segments vs. 

Non-Patent Segments, 37% vs. 61%, p=0.001



Long-Term Results with CDT  - Iliofemoral DVT

101 Patients (103 Limbs) with Iliofemoral DVT treated 
with CDT

12 Months Anticoagulation and Stockings
Mean Age 29, 78 Women, 79 Left Sided

Stents in 57
FU median 50 months

82% Patency at 6 years with Competent Valves and No 
Evidence of Skin Changes or Venous Claudication

Baekgaard N et al, EJVES 39:112-117, 2010



Post thrombotic Morbidity Correlates with 
Residual Thrombus s/p CDT for Iliofemoral DVT

71 Patients with Iliofemoral DVT treated with CDT
Pre and Post treatment Venograms Assessed for Quantity of 

Residual Thrombus
PTS assessed with CEAP and Villalta scores

Residual Thrombus <50% (Gp 1) or >50% (Gp 2)

CEAP: 1 vs. 4, p=0.25
Villalta : 2.21 vs. 7.13, p=0.011

Correlation CEAP and Residual Thrombus R2=0.74

Correlation Villalta and Residual Thrombus R2=0.61

Comerota AJ et al, J Vasc Surg 55:768-773, 2012



Early Removal of Thrombus Conveys Significant 
Benefits

The Earlier the Removal, the Better the Outcome

However, the Therapy is Complicated with Bleeding 
risk and the Value of such Therapy is Not Defined

Attract Trial (Acute Venous Thrombosis: Thrombus
Removal with Adjunctive Catheter-Directed Thrombolysis)

NIH NHLBI Funded, 10 Million, Phase III, Multicenter, Randomized, Open-
label, Assessor-blinded, Parallel two-arm, controlled clinical trial with 

30-50 US centers
692 Symptomatic Acute Proximal DVT, 1:1 PCDT +AC/ECS vs. AC/ECS

PTS, QOL, Symptom Relief, Safety, Cost, etc



Management of venous leg ulcers: Clinical practice 
guidelines of the Society for Vascular Surgery® and 

the American Venous Forum

Thomas F. O’Donnell, MD, Marc A. Passman, MD, William A. Marston, MD, William J. Ennis, 
DO, Michael Dalsing, MD, Robert L. Kistner, MD, Fedor Lurie, MD, PhD, Peter K. Henke, MD, 

Monika L. Gloviczki, MD, PhD, Bo G. Eklöf, MD, PhD, Julianne Stoughton, MD, Sesadri Raju, MD, 
Cynthia K. Shortell, MD, Joseph D. Raffetto, MD, Hugo Partsch, MD, Lori C. Pounds, MD, Mary 

E. Cummings, MD, David L. Gillespie, MD, Robert B. McLafferty, MD, Mohammad Hassan 
Murad, MD, Thomas W. Wakefield, MD, Peter Gloviczki, MD

Journal of Vascular Surgery
Volume 60, Issue 2, Pages 3S-59S (August 2014) 

DOI: 10.1016/j.jvs.2014.04.049
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