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Overview

• Incidence
• Risk Factors
• Clinical Manifestations
• Pathophysiology
• Classification
• Diagnostic Options



Incidence

• Varicose Veins affects >25m Adults
• Advanced Venous disease >6m

• National Venous Screening Program
• Varicose Veins >30% pts
• Advanced Venous Disease >10%



Risk Factors

• Advancing Age
• Family History
• Ligamentous Laxity
• Prolonged standing
• Increased BMI

• Prior VTE (PTS)
• Hereditary Cond.
• High Estrogen state
• Pregnancy
• Obesity

Presenter Notes
Presentation Notes
Ligamentous Laxity: (hernia, flat feet)
Hereditary Conditions: KTS

Prior VTE: Duplex ultrasound in these patients may identify valvular insufficiency, chronic vein wall thickening, or chronic thrombosis indicative of post-thrombotic syndrome 

Family History: Many studies have suggested a strong familial component. In a case control study of 67 patients and their parents, the risk for varicose veins was 90 percent when both parents were affected, 25 percent for men and 62 percent for women when one parent was affected, and 20 percent if neither parent had varicose vein

Chronic venous insufficiency may be twice as common in women; however, estimates may be influenced by female longevity 
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Disney Villains



Common Manifestations of CVD

• Telangiectasia
• Reticular Veins
• Varicose Veins
• Leg edema
• Skin Changes
• Skin Ulceration





Common Manifestations of CVD

Telangiectasia Reticular Veins

Presenter Notes
Presentation Notes
Corona phlebectatica is a "crown" of telangiectasias and/or reticular veins around the ankle.





Common Manifestations of CVD

Varicose Veins Skin Changes

Presenter Notes
Presentation Notes
Varicose veins are: dilated, elongated, tortuous, subcutaneous veins ≥3 mm in diameter, 
varicose veins are often associated with superficial axial venous reflux (eg, great saphenous vein, small saphenous vein). Prior to treating patients with varicose veins, it is important to assess the superficial as well as deep veins for evidence of reflux and/or obstruction.

lipodermatosclerosis; a fibrosing dermatitis of the subcutaneous tissue





Common Manifestations of CVD

Dermatoliposclerosis Venous Ulcers

Presenter Notes
Presentation Notes
severe venous insufficiency combined with lymphedema. Chronic venous insufficiency may result in lipodermatosclerosis, a fibrosing panniculitis characterized by advanced hyperpigmentation and induration, in this case involving most of the leg circumferentially.

Edema begins in the perimalleolar region and ascends up the leg with dependent fluid accumulation. Leg discomfort is often described as heaviness or aching after prolonged standing and is relieved by elevation of the leg. This discomfort is thought to be produced by increased intracompartmental and subcutaneous volume and pressure.


Large venous ulcer on the medial ankle in a patient with chronic venous hypertension. The ulcer is shallow with irregular borders and has a granulation tissue base. NOT PAINFUL

VENOUS EDEMA GETS TO ANKLE AND SPARES FOOT
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CVI Pathophysiology
• Inadequate muscle pump function
• Incompetent venous valves (reflux)
•Venous thrombosis
•Non-thrombotic venous obstruction
• Venous hypertension
•Sequence of anatomic, physiologic, and 
histologic changes 

•Vein dilation, ulceration, etc



Pathophysiology

Presenter Notes
Presentation Notes
Illustrative ambulatory foot venous pressure measurements during exercise and at rest over time in the standing position. 
 
A, Normal venous pressure. The resting standing venous pressure in ≈80 to 90 mm Hg. The pressure drops to ≈20 to 30 mm Hg (or >50% decrease) with calf exercise. The return in pressure is gradual, with refill taking >20 seconds. 
 
B, Abnormal venous pressure with venous reflux. The resting standing pressure is usually higher than normal. The drop in pressure with exercise is blunted (<50% decrease). The return in venous pressure
to the resting level is rapid because of a short refill time (<20 seconds). 
 
C, Abnormal venous pressure with venous obstruction. Resting standing venous pressure is usually higher than normal. There is minimal-to-no drop in pressure with exercise.




Pathophysiology
• Dysfunction/incompetence of the valves in the 

superficial venous system 
• Retrograde flow of blood “reflux” 
• Serves to increase hydrostatic pressures
• Valve failure

• weakness vessel wall or valve leaflets
• direct injury, superficial phlebitis, or excessive 

venous distention resulting from hormonal effects 
or high pressure

Presenter Notes
Presentation Notes
Failure of valves located at the junctions of the deep and superficial systems, at the saphenofemoral and saphenopopliteal junctions, can be a source of reflux leading
to CVI. 

Incompetence of the valves of the superficial veins with reflux has been shown in ≤90% of patient presenting the
CVD with reflux in the GSV, accounting for 70% to 80%, and
in ≈84% of those presenting with venous ulcers.





CVI
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Classification



Congenital Disorders

Presenter Notes
Presentation Notes
KTS Klippel-Trenaunay Syndrome varicosities and venous malformations, capillary
malformation, and limb hypertrophy

Parkes-Weber venous and lymphatic malformations, capillary malformations,
and arteriovenous fistulas

For patients with KTS, make sure they have a deep system prior to alabtion of the superficial system
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Diagnosis

• Venous Duplex Imaging
• Air Plethysmography
• Photoplethysmography (PPG)
• CT or MR Venography
• Contrast Venogram
• Ambulatory Venous Pressures
• Intravascular U/S



Venous Duplex Imaging

• B mode Imaging
• Pulsed or Color Doppler
• Real Time Maneuvers 
• Local Valve Function
• Anatomy

Presenter Notes
Presentation Notes
The presence of venous obstruction because of chronic deep vein thrombosis or venous stenosis may be directly visualized or inferred from alteration in spontaneous flow characteristics.

The direction of flow may also be assessed in the reverse Trendelenburg position during a Valsalva maneuver or after augmenting flow with limb compression. However,
the preferred method to assess for reflux involves the use of a cuff inflation-deflation technique with rapid cuff deflation in the standing position



Reflux

• Determined by the direction of flow
• Any significant flow toward the feet is suggestive of reflux
• Reflux Time: Duration of Reflux

• >0.5 seconds for superficial veins 
• >1.0 second for deep veins
• CCF LAB >2sec
• Perforator incompetence: >3.5, Reflux, ulcer

Presenter Notes
Presentation Notes
longer duration of reflux implies more severe disease but does not correlate well with clinical manifestations

Adjacent to ulcer



Doppler U/S Method

• Venous Anatomy (Axial/Superficial)
• Thrombus (occlusion)
• Venous Reflux (Incompetence)
• Perforator Incompetence
• Venous-venous shunts (open vs closed)

Presenter Notes
Presentation Notes
DVT




Maneuvers

• Valsalva
• Squeeze
• Dorsal Flexions
• Parana



Parana Maneuver



Normal Deep Vein



Deep Vein Reflux



Incompetent Vein



Incompetent Vein



Perforator Feeding Malleolus Ulcer







Air Plethysmography

• Changes in limb volume measured by air displacement measurement 
in a cuff

• Outflow assessed during rapid cuff deflation w/ elevated limb w/ 
proximal occlusion cuff

• Venous filling index
• Normal: <2 mL/s
• Abnormal: >4 mL/s

Presenter Notes
Presentation Notes
ability to measure each potential component of the pathophysiologic mechanisms of CVI, including reflux, obstruction, and muscle pump dysfunction

The venous outflow at 1 second, expressed as a percentage of the total venous volume,
is used to evaluate the adequacy of outflow. The limb is then placed in the dependent position to evaluate venous filling. The rate of refill, expressed as the venous filling index, is used to determine the presence and severity of reflux.

The limb is then placed in the dependent position to evaluate venous filling. The
rate of refill, expressed as the venous filling index, is used to determine the presence and severity of reflux.




Presenter Notes
Presentation Notes
Air plethysmography indirectly measures changes in leg volume by quantifying air displacement within a polyurethane cuff wrapped around the calf.�(A) The test begins with the patient supine. The limb being evaluated is elevated to drain the venous system. The cuff is placed on the lower leg and inflated to a low pressure to calibrate the equipment.�(B) The patient is asked to stand, which fills the veins. The maximum volume achieved is the functional venous volume (VV). The time needed to fill 90 percent of the functional venous volume (90%VV) is the venous filling time (VFT90). The venous filling index (VFI) is 90%VV/VFT90.�(C) With the limb filled with blood, the patient is asked to dorsiflex at the ankle (toe-up) which ejects blood from the leg (measured as the ejection volume [EV]). The ejection fraction (EF) is the ratio of ejection volume to the functional venous volume (EV/VV x 100%).�(D) Next, the patient is asked to perform a series of consecutive dorsiflexion movements (toe-ups), which empties blood from the leg allowing the calculation of the residual volume (RV). The residual volume fraction is the ratio of the residual volume to the functional venous volume (RV/VV x 100%).�(E) With the limb dependent and resting, the leg refills with blood.


WE DON’T DO LYING DOWN. 
Calf pump- how much can you empty out, how fast is reflux



Photoplethysmography

Presenter Notes
Presentation Notes
Photoplethysmography is sensitive but nonspecific for the diagnosis of venous insufficiency, and, like air plethysmography, it cannot localize reflux. correlates poorly with disease severity

perform the test, a light-emitting diode (LED) is placed over the medial ankle region. Transmitted light is reflected back to the PPG diode with the intensity of the reflection indicative of the red cell content of the subcutaneous tissues. 

After establishing a baseline, the patient is asked to perform 10 tiptoe maneuvers, or to sequentially perform dorsi and plantar flexion of the ankle 10 times. These maneuvers serve to empty the subcutaneous veins, and the PPG recording decreases from the baseline value. As the veins refill passively, the PPG recording rises back to the baseline value. 

In the presence of venous reflux, the veins refill more quickly. A venous refill time (VRT) <20 seconds indicates venous reflux. If an abnormal reflux time is normalized with the application of a superficial tourniquet, isolated superficial reflux is present. If the venous refill time does not normalize, either deep venous reflux or a combination of superficial and deep venous reflux is present. 




Contrast Venogram

• Visualize venous system and anatomy
• Ascending Venogram: 

• Inject dorsum of foot
• Details of anatomy and useful surgical intervention
• Primary vs. Secondary Disease

• Descending Venogram
• Proximal inject semi-vertical position w/ Valvasava
• Identify reflux in the CFV and SFJ



Presenter Notes
Presentation Notes
Venography of the iliocaval segment to assess for patency. 
Descending venography of the left lower extremity demonstrating reflux into the femoral vein in a postthrombotic vein.



Ambulatory Venous Pressures

• Insertion of needle into dorsal foot vein and connection to a pressure 
transducer

• Pressure determined in upright posture at rest and after exercise (toe 
raise)

• Before & after cuff (deep/superficial) reflux
• Mean AVP and refill time most useful

Presenter Notes
Presentation Notes
However, there is some concern that this pressure may not accurately reflect the pressure within the deep system. 

This technique is seldom used in clinical practice because of its invasive nature, potential limitations, and alternative diagnostic
modalities.



IVUS

• Superior to venography in estimating morphology and 
severity of central venous stenosis and in visualizing 
intraluminal anatomy

Presenter Notes
Presentation Notes
Look at phasicity
In right vs. left, if irregular, get CTV. 

Schedule IVUS, possible stenting 



Presenter Notes
Presentation Notes
Intravascular ultrasound of compressed left common iliac vein with minimal lumen diameter. 

B, After angioplasty and stent of the left common iliac vein, there is significant improvement of the lumen. The hyperechoic Doppler spectra in both images is indicative of severe chronic fibrosis of the vein wall.



Imaging Modalities Compared



Thank you!

pkvyas@sentara.com
(704) 737-5232
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