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Nothing to Disclose



Compression 
of left iliac 

vein by right 
iliac artery

May-Thurner Syndrome?

• 30 y/o female with leg concerns 
(L > R)

• Discomfort and “fullness”

• Mild ankle edema

• Small visible veins, L groin

• Does iliac vein compression 
explain her symptoms?

• Will intervention help her?

Is it causing 
venous 
outflow 

“obstruction”

We see 
this 

anatomy a 
lot …



Many imaging modalities can 
demonstrate/measure venous 

“obstruction”
(U/S can even suggest flow!)

But how much does the 
“obstruction” impair outflow?

Imaging 
Studies?

How do we 
answer this 
question?



http://www.theranecenter.com/app/vie
w_document.php?document_id=23

1993

… ascending 
phlebography is still used 

surprisingly often and 
inappropriately as the 

"gold standard.”

… it can never reliably 
evaluate the functional 

degree of obstructed 
outflow…

Looked at imaging 
techniques to assess 
obstruction to flow

Great minds have 
pondered this 

question …



How much 
does the 

“obstruction” 
impair 

outflow?

… Can Ultrasound assess the severity of outflow obstruction?

Same 
problem:

Ultrasound can show flow, but …

Obstruction



The authors are 
known to favor …

Krzanowski M, et. al.  Posture commonly and considerably modifies stenosis of left common iliac and left renal veins in 
women diagnosed with pelvic venous disorder. J Vasc Surg Venous Lymphat Disord. 2019 Nov;7(6):845-852.e2. 

Cross-sectional area and … the degree of stenosis … 
substantially change with posture. Therapeutic 

decisions [based upon] IVUS … performed in the 

supine position might be inadequate. 

IVUS



What ‘bout Plethysmography?



APG CAN measure 
venous outflow 

obstruction!
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Venous Plethysmography - Outflow
If you calibrate and 

account for leg 
size/circumference, you 
can measure outflow in 
ml/min/100g of tissue.

Simple physics

This is the only “gold 
standard” for venous 

outflow/venous 
obstruction

Problem – it’s a little awkward …
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Obstruction

Problem – it’s a little awkward …



Impedence Plethysmography (IPG)

When compared against 1,930 venograms:

for detection of proximal DVT

Sensitivity -- 93%

Specificity -- 95%

Overall Accuracy -- 95%

Wheeler and Anderson, 1989

IPG 
works!



Role of venous outflow obstruction in pts 
with chronic venous dysfunction

Arch Surg. 1997; 132(1):46-51.           N Labropoulos …. Nicolaides AN

… measurements were obtained by 

air plethysmography  …

“… The hemodynamic tests used in our study, although not 
widely accepted, are currently the only means of 

quantifying the severity of outflow obstruction …”

APG 
works!



“… Duplex ultrasonography … provides 
relatively little quantitative 

hemodynamic information and is often 
combined with measurements of 

hemodynamic severity determined by a 
number of plethysmographic methods.”

Mark Meissner, Gregory Moneta, Kevin Burnand, Peter Gloviczki, Joann M. Lohr, Fedor Lurie, 

Mark A. Mattos, Robert B. McLafferty, G. Mozes, Robert B.Rutherford, F. Padberg, David S. Sumner             

The hemodynamics and diagnosis of venous dz
Journal of Vascular Surgery,     Volume 46, Issue 6, Supplement, 2007, Pages S4-S24

15 years ago

Look 
who 

agrees!



(They concluded) …“To date there is no accepted 
reliable method to measure outflow obstruction.” 

• Foot vein Pressure
“Venous pressure is measured 

through a needle inserted into a 
dorsal foot vein …” 

(Venous) Resistance• APG – Flow

Q)  Why did they conclude that you can’t trust 

plethysmography to assess obstruction?

Assessed more than imaging

Remember 
this paper? And yet … it’s 

somehow not that 
simple …



Two major concerns:

1) … With recanalization of the 
lumen and formation of 

collaterals, the acute 
obstruction can be 

compensated over time. No 
hemodynamic disturbances 
may be detected at rest … 

thus standard 
plethysmography may be 
found falsely negative …

False negative for anatomic blockage. True negative for flow obstruction.

What??
Left iliac occlusion

Collaterals



This explains why tests that 
use plethysmographic 
techniques may miss 

proximal obstruction?

2) … suggest a "dead space" 
available to be filled when 
the cuff is released during 

occlusion plethysmography.”

No venous blood under 
cuff during inflation. 

“Dead space.”



The problem of “dead space” 
associated with the release of a 

thigh occluding cuff can be 
avoided by using gravity methods 

to fill and empty the leg.

Fast outflow

Slow outflow

…Too awkward for routine use …

Bigger problem …



… Use active compression 
(pneumatic inflation) to force 

blood from the leg.

Venous obstruction can be 
identified and/or quantified 

based on the pressure 
characteristics needed to 

move blood back toward the 
heart.

Fast 
outflow, 

low P

Slow 
outflow, 
high P

Sitting or 
supine

No 
tipping!

Currently 
testing a 

device with 
this 

capability …

A new, 
simple 

approach …



The End

Conclusions:

• Imaging can’t measure “outflow obstruction.”

• APG can measure/quantify “outflow obstruction” 

under optimized conditions.  But it’s awkward.

• New, simplified (not so awkward) approaches using 
APG to quantify venous outflow will soon be 

available. 


