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1. 
What is 
CVD?
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Background

• Chronic venous insufficiency is a complex condition, with widely 
varied clinical manifestations, etiologies, and underlying 

pathophysiology. 

• An orderly workup is mandatory to assess the nature of a patient’s 
underlying venous disease: careful medical history, physical 

examination, and bedside diagnostic tests.

Krishnan S. SEMINARS IN INTERVENTIONAL RADIOLOGY/VOLUME 22, NUMBER 3 2005Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 5/84



Pathophysiology

Altered blood flow and shear stress

Adhesion and infiltration of leukocytes in the vein wall and valve 

Degranulation of the leukocyte and release of inflammatory mediators

Degradation of the vein wall and valve

Venous hypertension

Leukocyte activation and 

expression of adhesion molecules

Increased hypertension leading to chronic hypertension

Long standing repeated over 
time, Genetic predisposition, 

obesity, pregnancy

Adapted from: Danziger N. J Mal Vasc. 2007;32:1-7

Bergan JJ et al. N Engl J Med. 2006;355:488-498. 

Central pump (the heart) 
Pressure gradients, 

Peripheral venous pump 
Competent valves in patent veins.
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Anatomy

• Superficial venous system
• GSV

• SSV

• Deep venous system

• Perforation system

• Venous valve

LORI L. POUNDS.RUTHERFORD’S VASCULAR SURGERY,8 ed.Chapter 11. p150-162Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 7/84



Superficial venous system

LORI L. POUNDS.RUTHERFORD’S VASCULAR SURGERY,8 ed.Chapter 11. p150-162
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Deep venous system
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Perforator vein

LORI L. POUNDS.RUTHERFORD’S VASCULAR SURGERY,8 ed.Chapter 11. p150-162
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Bicuspid valves

• Prevent reflux 

• From upward to downward

• From deep to superficial 

LORI L. POUNDS.RUTHERFORD’S VASCULAR SURGERY,8 ed.Chapter 11. p150-162
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2.
Approach
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with open 

ulceration

Main signs of chronic venous disorders
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History taking and Physical examination

Chief complaint is important!!! Patient’s expectation
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Symptoms of chronic venous disease

49%

41%
37%

28%

15% 14% 13%
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prickling
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Guex J J, Allaert F.A. Phlebology. 2012;65,2,p.57-56

Frequency of the typical symptoms (%)
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Differential 
Diagnosis of 
Claudication

Rutherford 9th, Chapter 18, Clinical Evaluation of the 
Arterial System 
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Symptoms & Signs

No clinical

signs

Telangiectasia (spider veins) or 

reticular veins

Varicose

veins 
Edema

Healed 

ulcer

Active 

ulcer

Dilated vein         

(<3 mm) red 

or purple

Pigmentation 

and/or eczema

Cutaneous 

modifications 

with a closed 

ulceration

Cutaneous  

modifications 

with open 

ulceration

Symptomatic

Signs & Symptoms of chronic venous disease

Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 17/84



Symptoms & Signs

Varicose vein

ไม่มีอาการ
มีอาการ

Signs & Symptoms of chronic venous disease

Superficial vein thrombophlebitis 
is not benign !!!Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 18/84



Superficial vein thrombosis (SVT)

• POST study
• 844 patients c SVT25% DVT/ 3.9% PE

Decousus H. Ann Intern Med. 2010; 152:218-224

All patient c SVT should have 
bilateral DUS scan R/o DVT

Guyatt HG. ACCP 2012. CHEST 2012; 141(2)(Suppl):7S–47S

CALISTO study: Fundaparinux 2.5 mg OD vs Placebo
Ddeath from PE+: 0.9% VS 5.9%  RR 85%; 95% CI 74 to 92; P<0.001).

SUERPRISE trial: Rivaroxaban 10 mg OD VS fondaparinux 2.5 mg OD
the primary efficacy outcome : 3% VS 2% [HR] 1·9, 95% CI 0·6–6·4; p=0·0025 for non-
inferiority) at day 45.

Beyer-Westendoff. LANCET Hemotomogy.2017

Decousus H. N Engl J Med 2010; 363:1222-1232
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Symptoms & Signs

Edema
Differential from DVT

Signs & Symptoms of chronic venous disease
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CVI DVT

EDEMA : CVI VS DVT

Chronic

Peri-ankle or lower calf

Intermittent

Eczema, hyperpigmentation

Varicose veins

Acute or sub-acute

Whole leg

Sustain

No skin lesion

No varicose veins

Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 21/84



Symptoms & Signs

Trayes KP, Physician. 2013

Edema

Bilateral

Unilateral

Abnormalities on 
assessment of 
systemic disease

Acute (<72 hrs)

Chronic

No

Yes

Acute (<72 hrs)

Chronic

Consider 
medication

Consider CVI, 
lymphedema, 
lipoedema,
IdiopathicEvaluation for hepatic, renal, 

pulmonary or cardiac pathology

Assess for DVT

Consider tumor, trauma, pelvic surgery, 
previous DVT, chronic venous insufficiency

Signs & Symptoms of chronic venous disease
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Symptoms & Signs

Hyperpigmentation

Skin change

Stasis eczema

Signs & Symptoms of chronic venous disease
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Symptoms & Signs

Lipodermatosclerosis

Skin change

Signs & Symptoms of chronic venous disease

Atrophie blancheManagement of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 24/84



Symptoms & Signs

Skin change

Signs & Symptoms of chronic venous disease

Corona phlebectatica

A fan-shaped pattern of numerous small intradermal veins on the 

medial or lateral aspects of the ankle and foot. 
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Symptoms & Signs

Venous ulcer

Gaiter area : distal calf , foot
Serum oozing
Granulated base
Lipodermatosclerosis, 
Hyperpigmentation
***Pain*** (แสบ)

Signs & Symptoms of chronic venous disease
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Differential Diagnosis of Chronic unhealed ulcer

Revascularization

Offloading

Compression, venous intervention
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Inflammation & symptoms

HERIDITY: 47% and 89% risk of CVD if
one or both parents have varicose veins

AGE

GENDER

PREGNANCY

HEIGHT: taller people are more

susceptible to varicose veins

OVERWEIGHT

AIR TRAVEL

TIGHT CLOTHING

SEDENTARY LIFESTYLE

UNBALANCED DIET

HEAT

HORMONE IMBALANCES such as puberty and hormone 

treatments

Risk factors

Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 28/84



Other causes
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Other causes

• Congenital 

• Secondary

• Intravenous : DVT, traumatic AVF, primary intravenous sarcoma

• Extravenous: 

• Condition affecting venous hemodynamics : Obesity, CHF, 
nutcracker syndrome, pelvic congestion syndrome

• External compression: tumor or retroperitoneal fibrosis

• Muscle pumping dysfunction: chronic immobility, frozen ankle, 
or severe sedentary state

Lurie F. J Vasc Surg: Venous and Lym Dis 2020;8:342-52.Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 30/84



Klippel-Trenaunay syndrome (KTS) 
• Congenital vascular disorder
• Limb affected by 

• Port wine stains (red-purple birthmarks 
involving blood vessels)

• Varicose veins
• Bone and soft tissue overgrowth

Congenital
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Secondary

Sara R. Vazquez. Circulation. Volume 121, Issue 8, 2 March 2010, Pages e217-e219

Postthrombotic Syndrome
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Secondary Traumatic AVF 

Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 33/84



Secondary
Obesity and Sedentary state
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Pelvic congestion syndrome

Compression :
• Nutcraker syndrome
• May Thurner syndrome

Secondary
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Physical examination

• Standing position

• Suitably undressed (complete exam groin to toe)

• The location and distribution of all major subcutaneous varicosities

• Palpation :

• Temperature differences between the legs

• Areas of induration

• Presence of firm subcutaneous cords (prior episodes of superficial 
thrombophlebitis)

• Large varicosities over known sites of perforating veins
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• The cough impulse test

• The tap test or percussion test

• The Brodie-Trendelenburg test

• The Perthes test

High sensitivity but low specificity

Physical examination

Krishnan S. SEMINARS IN INTERVENTIONAL RADIOLOGY/VOLUME 22, NUMBER 3 2005Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 37/84



Assessment 

Distal pulses
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Investigation
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Superficial system ant the others  : 500 ms
Deep vein (FV,PV) : 1,000 ms
Pathologic perforating vein : > 500 ms + > 3.5 mm
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3.
New 
CEAP

(Clinical-Etiology-Anatomy-Pathophysiology) classification
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Lurie F. J Vasc Surg: Venous and Lym Dis 2020;8:342-52.

Adding Corona phlebectatica as the C4c clinical subclass, 

Introducing the modifier “r” for recurrent varicose veins and recurrent venous ulcers
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Lurie F. J Vasc Surg: Venous and Lym Dis 2020;8:342-52.

Esi : intravenous causes 
• Postthrombotic changes, 
• Traumatic arteriovenous fistulas, 
• Primary intravenous sarcoma,  
• Other luminal changes inside the 

vein.

Ese (Extravenous causes-no venous wall or valve damage)
• Systemically (obesity and congestive heart failure
• Locally by extrinsic compression (extravenous tumour and local perivenous fibrosis)
• Muscle pump dysfunction due to motor disorders (paraplegia, arthritis, chronic immobility, and frozen ankle)
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Replacing numeric descriptions of the 

venous segments by their common 

abbreviations
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4. 
Treatment 
modality
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Treatment of CVI

Endovenous ablation

Conservative treatment

Open venous surgery 
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Conservative treatment

• Gradual compression stocking

• Pharmacologic Therapy 

• Leg elevation 

• weight loss programs

• Calf muscle exercise

• Wound and skin care
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Treatment

Endovenous ablation

Conservative treatment

Open venous surgery 
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JOSEPH.RUTHERFORD’S VASCULAR SURGERY,8 ed.Chapter 55. p 842-857

Venous 
pathophysiology

Primary Treatment Secondary Treatment

Superficial saphenous 
tributaries

For varicose vein
-Saphenous vein ablation(1B)
-Compression(2C)
For venous ulcer
-Saphenous ablation+ Compression 
(1A)

-Sclerotherpy(1B)
-Foam(1B)
-Ligation and strippling(2B)
-Phlebectomy or pharmacologic (2B)
-Phebectomy or sclerotherapy (1B)

Deep Compression Valve reconstruction

Perforaor Compression (C5,6) Ablation, foam, ligation or SEPS (2B)

Treatment of venous disorders 
Reflux
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Venous 
pathophysiology

Primary Treatment
Secondary 
Treatment

Central
Compression 

Venous stenting
Venous stenting

Peripheral Compression
Valve 

reconstruction

Muscle pump 
dysfunction

Compression Structured exercise

Obstruction (Non acute)

Treatment of venous disorders 
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Treatment

Open venous surgery 

•Ligation

•Venous stripping

•Stab phlebectomy 
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High ligation

High ligation and venous stripping

Great Saphenous Vein 
Stripping 

Ambulatory phlebectomy
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Treatment

Endovenous ablation 

• Thermal:
• Radiofrequency ablation (RFA) 
• Endovenous laser ablation (EVLA)

• Non thermal: 
• Sclerotherapy 
• Mechanicochemical Ablation (MOCA; ClariVein device)
• Adhesive Closure(VenaSeal Closure System )
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Endovenous ablationManagement of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 64/84



Venous stenting 
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C1 : Treatment

• Cosmetic concern ?

• Yes : Laser, Sclerotherapy

• No : Conservative

• +/- Structural vein treatment
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C2 : treatment

• Symptomatic
• GSV, SSV reflux?

• Yes  Venous stripping or EVT

• No  Conservative +/- superficial 
veins treatment

• Asymptomatic
• Cosmetic concern?

• Yes  EVT or Venous stripping               
+/- superficial veins treatment

• No  Conservative treatment
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GSV treatment

***Make It Disappear***

• Venous stripping 

• Endovenous therapy 
• Thermal : EV laser ablation , EV RF ablation 
• Non-thermal : MOCA, Glue injection
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SSV treatment

• High ligation/separation +/- Sclerotherapy

• Endovenous therapy
• Non-thermal > Thermal
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C3 : treatment

• Rule out and treat other causes of edema before

***Conservative treatment*** 
• สว่นใหญ่เกิดจาก muscle pumping defect

• หลายครัง้ไมพ่บ structural vein reflux
• หลายครัง้รักษา structural vein แล้วไมห่ายบวม,ผืน่

• GSV, SSV +/- perforator treatment in

• Symptomatic

• Cosmetic concern for varicose vein
• Failed conservative treatment 
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Conservative treatment

• Indication 
• Muscle pumping defect

• Long standing or long sitting behavior 
• แม่บ้าน ขายของ

• Wheel chair dependent

• Calf muscle atrophy

• Stroke

• Stiff ankle joint

• Obesity

• Refuse structural vein treatment

• Post-thrombotic syndrome

• Combine to structural vein treatment
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Conservative treatment

• Exercise
• Tip toe exercise, calf muscle strengthening

• Gradual Compression
• No ulcer : GCS

• Ulcer : Elastic bandage

• Recurrent or slowly heal ulcer : multicomponent bandage

• Leg elevation 
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Conservative treatment

• Venotonic drug
• Aescin, Flavunoids, Sulodexide, Pentoxifylline

• Weight reduction

• Intermittent Compression Device
• IPC, Venawave

*** COMPLIANCE ***
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C4,C5,C6 : treatment

• Venous pumping defect ?
• Yes  aggressive conservative 

treatment

• Structural vein defect ?
• Superficial, perforator  treat

• Deep  conservative

• Comprehensive local wound care
• Advance wound care

• Skin graft coverage
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Post-thrombotic syndrome

• Long term sequelae of inadequate DVT treatment

• Conservative treatment first

• “ อย่ามอืบอน ” 

• Treat GSV, SSV +/- perforator  only in 
• failed conservative treatment

• patent deep vein ( venography )

• Chronic isolated iliac vein or IVC stenosis  PTA
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Conclusion

CVI is the chronic disease interfere to QOL

Differential diagnosis from the other causes especially DVT

Decision of treatment depend on clinical, ethology, pathophysiology and 
anatomy

Compliance is the important factor for successful treatment

Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 82/84



Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 83/84



Nutsiri Kittitirapong, MD FRCST
Division of vascular and transplantation surgery, Department of surgery, Faculty of medicine, 

Ramathibodi hospital, Mahidol university
28th November 2020

Management of 
chronic venous disease

Management of chronic venous disease : Nutsiri Kittitirapong M.D. Slide 84/84




