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Background

• Graduated compression stockings (20-30 mmHg) 

do not compress leg veins in the standing position

Lord R, Hamilton D. ANZ J Surg 2004;74:581-5
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Subjects

• 9 healthy volunteers (C0-C1) (18 legs)

5 m, 4 f, age 28 – 66 y (ø 53,1 y)

• 5 legs with insufficiency of SSV

(2xC6, 1xC4, 2xC2)

1 m, 4 f, age 52-88 y (ø 59,4 y)

• sitting, standing, supine
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Venous occlusion pressure
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How can we achieve high pressures?

• more-layer short stretch bandages
(Unna boot, Rosidal sys,

Por-/Panelast, four layer bandage)

• adjustible compression wraps
(velcro products)

• compression stockings

with added pressure pads?



Which pressure is needed to compress veins 

with excentric compression?



Pressure needed to occlude GSV at thigh level (n=14)
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Compression stockings in superposition

Yang A et al. Phlebology 2019; Feb 10:268355519828871.

standing

position

2 stockings

Cl II
p

GSV mid thigh 4.1 3.3 <0.05

GSV mid calf 2.8 2.2 <0,01

SSV 2.7 1.9 <0,01



MRI         

Downie SP et al. J Magn Reson Imaging 2007 Jul;26(1):80-5.

Partsch H, Mosti G. Int Angiol. 2010 Oct;29(5):408-10

Leung TK et al. Int Angiol. 2012 Dec;31(6):534-43

. 

supine/prone



Thigh - supine

7 mmHg (stocking CCl II)no compression

Partsch H, Mosti G, Mosti F.  Int Angiol. 2010 Oct;29(5):408-10. 



18 mmHg (ulcer kit, Liner)

35 mmHg (ulcer kit, 2 layer)

Calf - supine

Light compression is able to narrow

the veins in the horizontal position

Partsch H et al Int Angiol. 2010 Oct;29(5):408-10.



MRI calf - prone

• The right calves of eight healthy volunteers were 

imaged in the prone position, with and without the 

presence of a compression stocking. 

• The mean cross-sectional area reduction was 

found to be greater in the deep veins (64%) than 

in the superficial veins (39%)

Downie SP et al. J Magn Reson Imaging 2007 Jul;26(1):80-5.
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Partsch H, Mosti G. Int Angiol. 2010 Oct;29(5):408-10
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Practical consequences

• Compression stockings (23-32 mmHg) reduce venous 

diameter in horizontal, but not in upright position

• Especially true for superficial refluxing veins

• Deep veins are affected more by compression than 

superficial veins 

• Compartment pressure adds to the compression 

pressure so that deep veins may be narrowed even by 

a stocking

• Pressure > 50 mmHg is required to reduce superficial 

reflux and to improve venous hemodynamics
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Your attention



External pressure adds to compartment 

pressure

Uhl JP, Benigni JP et al. Phlebology. 2015 Jun;30(5):331-8.


