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The definition of critical iliac vein stenosis 
needing an invasive treatment

•Concept of “critical stenosis”

•Concept of optimal diameter

•Concept of optimal adaptive limits



“Critical stenosis” concept

May AG, DE Weese JA, Rob CG. Surgery. 1963 Apr;53:513-24.

Mann, F. C., Herrick, J. F., Essex, H. E., Baldes, E. J. Surgery 4: 249-252, 1938

No change in ICA flow in <50% stenosis,  50% reduction in 90% stenosis



B. Eklöf, S. I. Schwartz. Arch Surg. 1969 Dec;99(6):695-701

B. Eklöf, S. I. Schwartz.  Scandinavian Journal of Clinical and 
Laboratory Investigation. 1970, 25:4, 349-353

Collateral flow!



Hemodynamics of stenosis: Physiological effects 
of stenosis
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Optimal Caliber of Iliac-Femoral Vein Segments
IVUS is key, venogram has no measurement scale



J Vasc Surg: Venous and Lym Dis 2017;5:864-74

“optimal venous caliber” concept



Standing  281 mm2 Lying on the left side  400 mm2 Supine 61 mm2

J Vasc Surg: Venous and Lym Dis 2019;7:845-52



Conductance S. Raju et al. J Vasc Surg: Venous and Lym Dis 2017;5:864-74

Normal vein

Extra-venous fibrosisIntra-venous synechia



Venous function

1. Conduction

2. Adaptation



Blood volumes distribution
Exercise

Jose A. L. Calbet et al. J Appl Physiol 2007;103:969-978 Exercise intensity 
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“optimal venous caliber” concept

Normal adaptive limits

Physiologic Capacitance



“optimal venous caliber” concept
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“optimal venous caliber” concept

Physiologic Capacitance

Reflux

Adaptive limits



ADPTATION 
during ambulation
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Outflow Fraction vs. Resistance

∆P = 80 mm Hg

1 sec flow 
(F1)

VC

P = 80 mm Hg Measuring cuff

Resistance (R): R ≈ ∆P/F = 80mm Hg/ F1
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CONCLUSIONS

•Concept of “critical stenosis” is not applicable to veins

•Clinically useful physiological test assessing Iliac vein 

stenosis does not exist 

•Measuring venous resistance at low pressures is promising

•Clinical indications > anatomical criteria




