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C.Franceschi 
Here is the summary of my contribution:
A/ Flows characteristics (definition)
1-Direction:

Anterograde

Retrograde (reflux)

2-Motor phase:
valvo-muscular pump: 
Systole

Diastole
Valsalva


+


_

3-Origin ( components): 
Capillaries (draining flow) in the hierarchical direction


N3-N2-N1


N3-N1 
Overloading flows fed by other compartments ( networks N1 , N2, N3, N4) flowing  in reversed hierarchical direction through leak points (junctions,  collectors and perforators)

N1-N2-N1


N1-N2-N3-N1


N1-N3-N2-N1 

N2-N3-N1

4/ pathway: N1 , N2, N3, N4
5/Destination: collectors and perforators

Entries


Re-entries

B/ Shunts 


Open vicarious shunts:



Shunts: N1-N1, N1-N2-N1, N1-N3-N1, N2-N3-N2-N1, N3-N1, N3-N3-N1

Direction: Anterograde or retrograde



Motor Phase : Systolic, Valsalva –



Origin: N1 or N2


Pathways: N1;N2,N3 Anterograde or retrograde 


Destination: N1 or N2


Open derivated shunts



Shunt II: N2-N3-N1, N2-N3-N2, N2-N3-N2-N1, 




Direction: retrograde




Motor Phase : diastolic, Valsalva –




Origine: N2




Pathways: N2-N3 retrograde



Destination: N1 



Shunt 0 : N3-N2-N1




Direction: retrograde




Motor Phase : diastolic, Valsalva –




Pathways: N2 retrograde 

Origine: N2




Destination: N1 


Closed shunts



Shunt I: N1-N2-N1




Direction: retrograde




Motor Phase : diastolic, Valsalva +




Origin: N1




Pathways: N2 retrograde




Destination: N1 



Shunt III: N1-N2-N3-N1, N1-N2-N3-N2-N1




Direction: retrograde




Motor Phase : diastolic, Valsalva +




Origin: N1




Pathways: N2-N3 or N2-N3-N2 retrograde




Destination: N1 



Shunt IV:N1-N3-N2-N1




Direction: retrograde except GSV arch descending tributaries (anterograde)



Motor Phase : diastolic, Valsalva +




Origin: N1 through P,I,C,O,SG and IG pelvic leak points



Pathways: N3-N2 retrograde  except GSV arch descending tributaries ( N3 anterograde)




Destination: N1 



Shunt V: N1-N3-N2-N3-N1




Direction: retrograde except GSV arch descending tributaries (anterograde)




Motor Phase : diastolic, Valsalva +




Origin: N1 through P,I,C,O,SG and IG pelvic leak points




Pathways: N3-N2 retrograde  except GSV arch descending tributaries ( N3 anterograde)




Destination: N1


SHUNT VI: N1-N3-N1



Direction: retrograde




Motor Phase : diastolic, Valsalva +




Origin: N1




Pathways: N3 




Destination: N1 



Mixed shunts: N1-N2-N3-N1






     \N2-N1  
Direction: retrograde , anterograde 




Motor Phase : diastolic and systolic, Valsalva +




Origin: Single N1




Pathways: common escape point and first segment N2-N3  then different terminal segments and re-entries.  




Destination: N1 

C/ Calibres:
Dilatation depends on the trans-mural pressure and compliance.

Compliance may vary according to biological or genetic differences. Nevertheless, except in case of open vicarious shunts, varices are almost always refluxing, which means that whatever the previous competent calibre, the incompetence is necessary for the varicose onset  and development.   

Varices are veins overloaded  by excess of one or more of the 3 components of the venous pressure: 


Excess of Residual pressure by  micro circulation low resistances, AV fistula, obstacle to the draining flow ( upstream to the obstacle and in the consequent Open vicarious shunt ) 

Dynamic HSP fractionation impairment (hydrostatic pressure ( gravity x height of the blood column)) due to valvulo-muscular pump disabled in still standing position, muscle paralysis and/or  valve incompetence;

Excess of pressure and turbulences due to open derivated and closed shunts because of high speed flow/ pressure overload provided by the valvulo-muscular pump.

Shunt II Varicose Tributaries are the smallest because overloaded only by N2 without close circuit effect. Shunt III Varicose Tributaries are larger because overloaded by  N2 and N1 with closed circuit effect (closed shunt). In theses cases (shunts II and III), the GSV trunk is also dilated  because of the Dynamic HSP fractionation impairment and closed shunt-valvulo-muscular pump  stress effect( after a progression delay and enhanced by exercise like walking-running). 
In Shunt 0 the previous varicose (dilate) vein deflates thanks to HSP column fractionation and shunt disconnection (CHIVA).

Let’s pay homage to F.Trendelenburg who wrote in 1890 (119 years ago): short summary:

When the saphenous trunk is dilated and the tributaries varicose, the blood column weights from the cava vein to the distal veins and capillaries because of the absence of competent valves (lack of HSP fractionation).


The division-ligation of the dilate GSV at the thigh (A)  relieves the distal veins from the excessive weight and doesn’t permit any more their feeling by refluxing proximal blood (HSP column fractionation). So, the distal veins collapse. In still standing position, they refill progressively and their pressure raises until a value superior to  the tibial vein so that the empty into them thanks to communications x.

Before the operation, in standing still position, blood in both deep and superficial varicose veins weights their non fractioned blood column and flow slowly upward pushed by the capillary flow.  When walking, the blood of the  varicose veins is aspirated  by the communications xx  when the deep blood is violently pumped upward (systolic re-entries instead of diastolic). Then, probably, part of this deep blood will turn back downwards from the iliac and femoral veins, refilling again the varices  , similarly to  a PRIVATE CIRCULATION oF THE LOWER LMBS ( closed shunt ). Nevertheless, the effect on the HSP of the ligation of the dilated saphenous trunk is obvious. 

Because of the exceptional outcomes of this operation,  F.Trendelenburg suggested strongly his colleagues to perform it when indicated, e.g when in case of varicose veins associated with a GSV trunk dilatation. 

Even if CHIVA strategy is implemented in all the venous insufficiency patterns , the closed shunt of the GSV was explained and treated on the similar hemodynamic basis …119 years ago by a man whose the geniality was to collect the clinical data with his eyes and fingers and gathered them into a coherent hemodynamic model thanks to his powerful intellect. What would he have done if he had a Duplex? CHIVA strategy in the patterns indicated by F. Trendelenburg relates to the same reasoning even if thanks to what we learned from Duplex, the saphneous ligation is performed higher ( SFJ) and the HSP column would be repeated once more below the proximal and perhaps distal re-entries xx  . What would he have done if he had a Duplex? The same , I guess. 
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