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· http://web.tiscali.it/vasculab/physbiol/discussions/ 


Pittaluga P, Chastagnet S, Rea B, Barbe R. 
· Midterm results of the surgical treatment of varices by phlebectomy with conservation of a refluxing saphenous vein. 
· JVS, July 2009; 50(1):107-118 
· English 
· http://web.tiscali.it/vasculab/physbiol/discussions/PIIS0741521408023069.pdf 
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· http://web.tiscali.it/vasculab/physbiol/discussions/Creton_D_Dermatol_Surg_1999.pdf 
Hello All,

 

Here and now (with some delay) starts the PhysBiol Event.

 

From Dec 1st to 10th, 2009 we will discuss the first step of the event.

 

Several topics are listed for the 1st step.

The 1st topic of the 1st step is:

 

Physical and Biological variables generally involved in Venous Diseases
 

As a hint for your contributes, I attach 2 references which can give a very different insight into the topic.
These references, as all the other ones, are available from the PhysBiol Web Page, in the Essential Documents Section. 
Should new documents be added, they will all be available from the same page.
As a general rule for your starting contributes as Vascular Experts in the Panel, try to send a very short file, which sinthetically resumes your ideas about.
Remember that in this Event we will deal with facts and hypotheses of basic sciences and physiopathology in the venous system.
Though a very interesting topic, therapy isn't the main goal of the discussion.
 

One day left for reading and sending a short contribute and then discussion is open.
In the meanwhile, download from the page the references of the last topic, they are many, so that we will be able to discuss it in the last days of the Event.
 

Fausto Passariello
PhysBiol Moderator
 

 

Physical and Biological variables generally involved in Venous Diseases. By Claude Franceschi 
 


[image: image1]
1-Genetics, Biology and hemodynamics are not independent but interactive physiological components of the venous system that provides the venous function where the Trans Mural Pressure TMP  control is crucial .To restore the TMP  hemodynamic control  is a necessary condition to carry on a correct function, whatever the means, physio-anatomical-like or not. So, any treatment which can restore it is sufficient to provide a correct function. Clearing the obstructions, Repairing or building the valves, CHIVA (Hydrostatic Pressure fractioning, CS and ODS Disconnection, Drainage preservation). To treat or prevent the genetic and biological defects are not yet arisen.   

2/ Trans Mural Pressure TMP  (TMP = Intravenous pressure IVI – Extra-venous pressure EVP)  is made of is the difference of lateral pressure LP between the internal and external wall side of veins and venous capillaries.

TMP is the central hemodynamic parameter that controls both venous calibre and tissue drainage. 

EVP depends on the atmospheric and tissue pressure.

IVP is made of 2 pressures in healthy individuals: hydrostatic pressure HSP due to gravity, thus depending on the posture and Residual Pressure RP provided by arterial pressure and  reduced and modulated by the micro-circulation resistances MCR. 

In venous insufficient Individuals, the shunt pressure SP provided by the valvo-muscular pump VMP action has to be added to HSP and RP. 
3/HSP is equal in healthy and venous incompetent individuals in any posture except when walking where it decreases dramatically in normal but not in venous insufficient.1  

This is due to the VMP that fractionates the HSP column thanks to an alternate closure of down and upstream valves during the systolic and diastolic phases of walking. We named this phenomenon: Dynamic Fractioning of the Hydrostatic Pressure DFHSP.

In case of venous insufficiency, the DFHSP is impaired in proportion with  the valve incompetence. 2,3
4/ TMP excesses are due to IVP increase or EVP decrease ( Altitude…). 

IVP excess are counterbalanced by EVP Increase (compression).

IVP excesses are due either to RP increase (AV fistula, MCR decrease, downstream obstacles) and/or to DFHSP impairment because of valve incompetence frequently associated to an overloading shunt pressure (SP)  due to CS and DOS. SP is the reason for the varicose veins enlargement with VMP activity ( walking, sports) and its relative reduction after shunt disconnection even if an HSP persists ( IVP is still high but not as much as before). 3,5,6,7
5/The flow direction antegrade or retrograde (reflux) is not specific of any pathological status if it is not defined by its source(s) and its destination(s). Classification of shunts permits a comprehensive definition of any venous circulation pattern. 4,7
6/Vicarious Varicose veins are evidently due to venous seen after venous important thrombosis. For the same reason, most of recurrent varicose veins after superficial veins ablation   are due to the same phenomenon. 3 


[image: image2]
1-Carl C. Arnoldi Venous Pressure in patients with Valvular Incompetence of the veins of the lower Limbs Acta Chir Scand 132:626-645, 1966

2-C.Franceschi. Insuffisance veineuse et fractionnement dynamique de la colonne de pression hydrostatique STV. Sang thrombose vaisseaux 2001 , Vol : 13 , Num : 5 , p. : 307 - 310 
3-C.Franceschi.Dynamic ractionizing of the hydrostatic pressure, closed ans open shunt, vicarious varicose evolution : how heve these concepts made the treatment of varices evolve? Plébologi 2003,55,N°1,61-66

4-C.Franceschi Cure CHIVA Editions de l’Armançon Precy sous Thil 1988

5/M.Bailly CHIVA EMC 1991-92
6/ Zamboni P et al. Reflux Elimination Without any Ablation or Disconnection of the Saphenous Vein. A Haemodynamic Model for Venous Surgery Eur J Vasc Endovasc Surg 2001;21:361-369 
7/ C.Franceschi P.Zamboni Principles of hemodynamics NovaPublishers 2009
receive from Prof. Recek and forward to the list
 

(please, use the address physbiol@yahoogroups.com )
 

The Moderator
----Messaggio originale----
Da: recek@aon.at
Data: 02/12/2009 10.35
A: <afunzionale@tiscali.it>
Ogg: [physbiol] The PhysBiol Event


High hydrostatic pressure in the veins of the lower extremity in the motionless standing position is transmitted into the venous side of the capillaries, compromises the oncotic power of the plasma proteins and impairs the process of absorption of interstitial fluid. One of the most important phenomenon in the physiology of the venous circulation in the lower extremity is lowering the hydrostatic pressure in the lower leg and foot by the activity of the calf muscle venous pump, which releases the venous side of the capillaries from the high hydrostatic pressure and facilitates reabsorption. Therefore, any disturbance of the calf muscle venous pump (muscle palsy, incompetence of the deep veins of the lower leg, impaired motility of the ankle joint, shunting of venous blood from the thigh into the lower leg, outflow obstruction causes insufficient lowering of the hydrostatic pressure in the lower leg  and evokes ambulatory venous hypertension.
A further consequence of the activity of the calf muscle venous pump is arising of the ambulatory pressure gradient between the veins of the thigh and the lower leg as a prerequisite to the retrograde flow in incompetent venous channels.
 
C. Recek
02/12/09 20:04 Fausto P.Physical and Biological variables
generally involved in Venous Diseases
Phenomena occurring in the venous system are very complex ones.

In order to understand them better, variables involved in the clinical and instrumental manifestation of CVD can be shortly listed and ordered in 2 main categories (physical/mechanical and biological variables), a 3rd one of measuring methods and a 4th one of models.

Of course, physics and hemodynamics cannot explain all, so that biological variables are called to play their role.

Having more than one answer for an observed phenomenon is of course witness of uncertainty, but it's also a sign of cultural richness, which (we hope) will lead in the future to accepted evidences.

However, let me say something about the use of an explanation through a physical model.

If a physical model explains a phenomenon completely, then there is no reason to introduce other (physical or biological) variables.

This criterion is a practical example of the famous Ockham’s Razor from William of Ockham (XIV century, entia non sunt multiplicanda praeter necessitatem, i.e. "entities must not be multiplied beyond necessity").

On the contrary, if a model lacks in explaining a phenomenon, we have 2 choices:

1) finding a correction for it, to get desired results and also new forecasts;

2) leaving it, because it's too complicate (it failed and we corrected it accordingly many times).

In any case, a failing physical model is useful, as it shows clearly where it fails. Introducing a new variable will be then more precise and punctual. Also abandoning the model will be a clear procedure, because we will be aware of the exact point where the model is unsatisfying.

　

TABLE OF VARIABLES (this list is incomplete)

Physical (mechanical:/hemodynamical)

Pressure: intraluminal, external, transmural, hydrostatic, dynamic

Reflux: duration

Valve incompetence

Vessel calibre, section and volume

Vessel shape

Wall tension

Compliance and elastance: vessel, peri-venous

Critical pressure

The waterfall phenomenon

Postural changes: standing, walking, dynamic manoeuvres

Pumps: plantar, calf, thoraco-abdominal

Flow: continuous or pulsatile, flow regimen

Velocity: high or low

Viscosity: absolute, relative

Muscle: contraction, relaxation, recovery period

Anatomic structure: carthography (MEV)

Biological

Metalloproteinases (MMPs)

Extra Cellular Matrix (ECM)

Fibrosis

Wall changes

Valve changes

Iron Overload and dermal hemosiderin deposition

Circulating factors

Genetics

Apoptosis

K-channels

Inflammation

Thrombophlebitis

Neoangiogenesis

Wall remodelling

Measuring methods and Investigations

Phlebodynamometry: catheters, measuring site, calibration

EchoDoppler

Plethismography

Models

Hydraulic

Electrical analogues

Graph theory

03/12/09 11:38 F.BassarielloReflux – part 1
Starting considerations
Reflux is an important variable. However, we must recognise that it's a physiological rather than a physical variable.

Physically, flow has an intensity, direction and versus, but there is no physical definition of reflux.

So let’s start from flow.

　

Flow

The intensity is cm3/s (or ml/s), the direction is the tangent (line) to the trajectory, while the versus (+/-) is the ideal terminal of this line.

In a tube or a vessel, considering all the section and simplifying, flow (Ft) is the sum of all the contributes in each point of the section.

Mathematically, Ft is the integral of velocity (vt) in a point multiplied by the infinitesimal area surrounding the point (dAt).

Ft = intA (vt * dAt );

The t variable reminds that flow depends on time as does velocity too.

Having several points in the section, each with a specified velocity, direction and versus, the sign * must be interpreted as a scalar product (velocity and area are vectors, the area vector being the normal line).

So when vessels/tubes have a radial symmetry, we can integrate over the radius, instead of the area, while when the conduct isn’t symmetric, formula is more complex.

Symmetry and other hypotheses on flow regimen (Newtonian liquid, laminar flow) lead to Poiseuille law.

It’s now clear how only in simplified cases a single point measure of flow or a mean value can represent a real flow, which for instance changes its direction and versus throughout the section, as happens often near venous valve leaflets, where vortices are frequent.

(continue)
Correction 02 11 2009

[image: image3]
1/attached a correction to my previous mail: Dynamic Hydrostatic Pressure Fractioning Impairment instead of Dynamic Hydrostatic Pressure Impairment
2/ let's not forget that pressures involved in venous hemodynamics are 3 : HSP due to Gravity, Residual Pressure RP resulting from Arterial pressure reduced by microcirculation resistances  , and valvo-muscular pump VMP pressure VMPP (calf and others). Each one is generated by a different source of energy and prevails more or less according to the conditions of posture, muscular activity, valve competence, compliance ( initial conditions as necessarily defined for physical experiments ). So, some pathologic phenomenon can appear only in peculiar condition e.g valve incompetence is not pathogenic in laying but when sitting and standing and walking. 

3/ So far, venous Reflux was defined as a reverse flow. If we keep this definition, we must accept that it is insufficient to define comprehensively an hemodynamic situation which depends on the unique or multiple sources, destinations and  triggering actions. The systematization and classification of the various related patterns was endeavoured with the shunts classification that underlies CHIVA. Why not to keep the reflux classical definition  and call it for example Reflux A,B,C, etc… according to its comprehensive hemodynamic  signification ?. 

03/12/09 16:06   C. Recek
 
Venous reflux in the lower extremity is a retrograde, i.e. toward the periphery oriented flow in an incompetent vein that connects both poles of the ambulatory pressure gradient occurring between the veins of the thigh and the lower leg during the activity of the calf muscle venous pump in the upright position and under the influence of gravitation.

As usual, there are also plenty of interesting details to be found on Wikipedia : http://en.wikipedia.org/wiki/Fluid_dynamics 
 
03/12/09 20:03
GUEIX The problem is that we can’t apply formulas to veins much for the reasons presented by Fausto.
And also because 
-          the flow is not continuous
-          Veins are  not passive, surrounding tissues either, thus the venous wall resulting compliance varies in time
Hypothesis:
-          blood travels like “bolus”  in veins, pushed by the muscle pumps during exercise, and downstream venous field must be able to receive it at the appropriate timing (enough free receptor volume, etc).
Otherwise, a dynamic outflow impairment occurs which cannot be evaluated by means of diameters. 
In other words Reflux impairs the efficacy of the pump and, at least, delays the bolus progression after the systole, therefore it will reach the downstream network later, at a time when it may not be fit to accept it.
BR
 
Docteur Jean-Jérôme GUEX
Message du 05/12/09 20:47
> De : "Dr. Recek" Remark to Dr. Guex´s contribution:
The blood volume expelled during calf muscle contraction brings about acceleration of the blood flow in the outflow tract (popliteal and femoral vein, A-sound, but not dilation of the popliteal vein. Refluxing blood volume running downwards within superficial veins is transported through lower leg perforators to the deep lower leg veins and represents an additional load on the calf pump system: the expelled volume increases, which provokes dilation of the outflow tract (popliteal and femoral vein. Similarly, the diameter of deep lower leg veins which participate on the �private circulation� defined by Trendelenburg increases as well (documented by phlebography, ref. 1; nevertheless, that does not necessarily mean that the deep lower leg veins become incompetent. Although broadened, they keep their valve competence even in long-standing chronic venous insufficiency (when caused by reflux in superficial veins. After abolition of superficial vein reflux, the severely disordered hemodynamic situation and pump function return to normal (proved by plethysmography, ref. 2, and the enlarged diameter of the affected veins diminishes (proved by phlebography and duplex ultrasonography in a number of papers. 
The healthy heart is able to accept the increased supply of the venous blood; nevertheless, in cases with saphenous vein incompetence, the increased circulation is restricted to the affected lower extremity . 
References:
1 Recek C, Karisch E, Gruber J. Alteration of the perforating and deep veins of the lower leg after abolition of saphenous reflux (German. Phlebologie 2000; 29: 37-40. 

2 Recek C. Saphenous reflux as the cause of the venous disorder in primary varicose veins with chronic venous insufficiency (German. Acta Chir Austriaca 1998; 30: 76-7.

C. Recek
Saturday, 05 December 2009 Claude Franceschi
Dear DR Recek;
 I published in 1988 my book CHIVA and developed concept of  various shunts ( closed shunt = diastolic closed circuit circulation, open derivated shunts = diastolic diverted  superficial flow due to saphenous tributary incompetence  and open vicarious shunt= systolic diverted flow due to a downstream obstacle. So as you quote “private circulation according to Trendelenburg” would you be so kind as to make me know his original definition of private circulation ?

Thank you very much

3 December 2009   C.Franceschi

Dear Dr Receck,

Your definition:Physiological definition of venous reflux in the lower extremity:”Venous reflux in the lower extremity is a retrograde, i.e. toward the periphery oriented flow in an incompetent vein that connects both poles of the ambulatory pressure gradient occurring between the veins of the thigh and the lower leg during the activity of the calf muscle venous pump in the upright position and under the influence of gravitation”.

If a definition is a consensual name for a consensual description of a phenomenon, we must test it. According to the definition you propose, shall we propose other names for:
1/ an antegrade and upward flow in Giacomini vein triggered by the calf pump diastole (fed by a SaphenoPopliteal  escape point, then flowing upward through the Giacomoni V then connecting to  the incompetent GSV where  it flows downward until the calf reentry) ? This example demonstrates that an normal looking antegrade et upward  flow may be abnormal when occurring in  a usual superficial venous insufficiency pattern. 

2/a reverse flow in upright still position triggered not by the calf pump but by  Valsalva Manoeuvre ? Shall we call it still reflux, even it doesn’t match with your definition? Retrograde flow? 
This is the reason why I propose to call reflux just a retrograde flow  as a component of various venous hemodynamic phenomenons that have  to be described and labeled with a specific name in order to make all of us speak the same language.   
04/12/09 12:39 Dr RECECKDear Dr. Franceschi, 
Thanks for your comments.
According to your suggestion the definition of reflux can be modified as follows.:
Venous reflux in the lower extremity is a retrograde, i.e. toward the periphery oriented flow in an incompetent vein that connects both poles of the pressure gradient arising between the veins of the thigh and the lower leg either during the activity of the calf muscle venous pump in the upright position and under the influence of gravitation or by strain effort increasing the pressure in the femoral vein.
The flow can occur, similar to the electric current, only in a conduit connecting two different potentials. The different potentials in the lower extremity arise during the activity of the calf muscle venous pump, with higher pressure in the thigh veins and lower pressure in the lower leg veins. This is a proved, conclusive reality. The pressure difference in the veins of the lower extremity can be evoked, in addition, by increased abdominal pressure, which  raises the pressure in the thigh veins (strain pressure: Valsalva, coughing. In both situations, the different pressure potential triggers reflux (or shunting of  venous blood within an incompetent vein from the thigh into the lower leg. In healthy persons, in spite of the pressure gradient, the shunting is inhibited due to competent valves.
As concerns the antegrade flow direction: it is a common feature not only in a competent, but also in an incompetent saphenous stem during calf muscle contraction (confirmed by ultrasonography and electromagnetic flow measurements. So, there is a bidirectional flow in the incompetent saphenous vein with prevailing flow oriented towards the periphery. In calf perforators, there is a bidirectional flow with inward oriented vector, but no reflux. 
Thank you for the remark concerning the flow in the Giacomini vein. When the retrograde flow empties the incompetent saphenous stem, it can be fed with blood from its tributaries in the thigh even if they run upwards. The Giacomini vein itself cannot empty into the popliteal vein because the SP junction lies at the higher pole of the pressure gradient. As you have stressed in this context, a normal looking antegrade and upward flow may be abnormal when occurring in a usual superficial venous insufficiency pattern. 
I would like to emphasize again that reflux or shunting  of venous blood originates in the thigh, issues in the lower leg and causes ambulatory venous hypertension, the grade of which depends on the amount of the refluxing blood volume.
Instead of the term ambulatory pressure gradient we can use the term functional venous pressure gradient. The term ambulatory pressure gradient was used to enhance the fact that the pressure difference occurs during ambulation, whereas in the relaxed motionless standing position it is not present.
 
03/12/09 23:24 Fausto Passariello Vessel Shape
 

Veins are collapsible tubes.
 

Venous flow can be a pulsatile one. For instance, in inferior vena cava or in internal jugular veins. Pulsatile flow and vein wall compliance make it possible to have an atrial continous flow from several discontinous components.
 

Passing from standing to laying down, the vein section generally changes its shape from an almost circular to a laying 8 (or an "infinite" sign) shape.
 

Is this only a meaningless effect of lowering the hydrostatic pressure ?
 

Do you envise other meanings or effects ? Have you some other comments on the Vein Shape topic ?
 

 
04/12/09 12:14
Escape point and Drainage
 

The discussion about these two topics is open.
No references are available about.
 

Discussion on the previous topic is stll open.
 

The Moderator
Passariello Definition of Escape point and associated variables

Hints for a discussion.

Definition
 

Feeding the escape point

 

Reflux duration

 

Are dynamic manoeuvres necessary for escape point and reflux definition ?

 

 

Definition of Escape point and associated variables

Hints for a discussion.

Definition

Taking into account the compartment classification (N1-N4) and the normal

hierarchical order of emptying (from N4 to N1), each time flow goes from a

lower to a higher compartment we can define a Compartment Jump or an

Escape Point.

Feeding the escape point

An escape point must be fed.

It can be included in an Input-Output (I/O) path so that it serves as a

drainage path. (fig. 1)

[image: image4.emf]Fig. 1

Shunt II b

Feeding of a refluxing N3 trough an anterograde N3 and a retrograde N2.

It can be included in a Closed Shunt, so that the feeding vessel is out of the

Shunt. (Fig. 2) [image: image5.emf]
Fig. 2

Shunt I

Feeding of a refluxing N2 trough an anterograde N1 (CMFV-Circumflex

Medial Femoral Vein) or a retrograde N1 (Common Femoral Vein).

Reflux duration

How do you defined the reflux duration ?

Are dynamic manoeuvres necessary for escape point and reflux

definition ?

Valsalva, Parana, C/R, EPP, Oscillation ?
Reflux – part 2
 

Anterograde and retrograde flow

The following considerations are only an approximate description..

Vein segments

As to versus of flow, vein segments can be classified in several ways.

· Anatomical classification 

· Avalvuled or valvuled. The anterograde flow is the one allowed by the normal valve. 

· Functional classification 

· Mono/ bi-directional. Blood can flow towards one or both the terminals. 

· The anterograde flow coincides with the mono-directional flow, while in bi-directional vessels the definition comes from other classifications. 

· Physiological classification 

· All segments have a physiological versus. N4 segments have generally no preferred versus. 

These classifications partially coincide. For instance, valvuled segments have a monodirectional and physiological anterograde flow.

Avalvuled segments have no preferred versus, but functionally sometimes the physiological versus is evident. For instance, in GSV segments interposed between two valves the anterograde and physiological flow has the same physiological versus of the entire GSV. 

As a note, Doppler can detect the sign of the signal and then help in the classification. Consider however that a bi-directional vein can reveal its directional ambivalence only in selected manoeuvres.

The above described classifications are essentially incomplete, but they do not conflict, so that using the available ones, we can define the anterograde flow in most cases, while in others the definition isn't applicable.

Essentially, the terms anterograde (+) and retrograde (-) require an overall definition of flow direction and versus throughout the section, compared to an ideal physiological expected behaviour.

So these terms have 2 prerequisites, which make them inapplicable when the prerequisite fail.

For instance:

· in inter-saphenic communicating veins (N4) the physiological versus isn’t generally defined and so aren't the +/- flows. As an exception, consider a (longitudinal) N4 connecting two points at different levels of GSV. In this case the physiological versus is clearly identifiable, as the upwards flow. 

· the mean flow near valve leaflets can reflect only a predominating phenomenon while locally the flow spreads towards several directions, owing to vortices. So whatever the sign of the mean flow, in the section can be present areas of anterograde, zero and retrograde flow. However, as we are interested in detecting a macroscopic and not microscopical versus of flow, this case is only theoretical. 

Detection of versus of flow by EchoDoppler isn't a banal procedure.

It involves a standardisation of measure, which depends on the detecting method (PW, Color) and on parameters setting (steering, PRF, ..). This is a complex topic to be discussed separately.

Reflux

Reflux doesn't mean simply retrograde flow.

Consider the different definitions given by others in PhysBiol.

Consider these provoking remarks:

· Flow in tributaries of the GSV is almost always anterograde (physiological versus). However, it can be a Valsalva positive anterograde reflux (connected with pelvic deep veins) or a Valsalva negative anterograde drainage, coming from surrounding tissues. 

· After a Chiva I procedure (disconnection of the SFJ in a Shunt I), flow comes from the tributaries of the arch, goes into a retrograde Valsalva negative GSV and then re-enters into the deep system through a competent (or terminalised) perforator. This is Shunt 0, which is a drainage, not a reflux, corresponding to having theoretically shifted the saphenous arch more caudally. 

These considerations serve only as a stimulus to discussion.

 

Fausto Passariello

05 December 2009 C.Franceschi

1/ Fausto writes “Passing from standing to laying down, the vein section generally changes its shape from an almost circular to a laying 8 (or an "infinite" sign) shape.Is this only a meaningless effect of lowering the hydrostatic pressure?” 
I think it means a transverse shape variation of a conduit according to its flexibility ( more than compliance in this configuration)  and the transmural pressure. So far, this fact is not demonstrated physiologically relevant. 
2/  About reflux and Dr Recek proposal: any operator call reflux any flow when its direction is opposite to the physiologic one (retrograde)  i.e opposite to the valve direction. This definition should better be kept in order to avoid more confusion. We have just to say that its exclusive assessment is totally insufficient to express any specific hemodynamic feature , normal or not. Its signification is totally different according to the conditions that prompt it and the source of its content. The shunts described 20 years ago (CHIVA) explain clearly every hemodynamic configuration recalled and completed in “ Principles of Venous Hemodynamics” ( C.Franceschi, P.zamboni : novapublishers).
4 Examples:  
A/ a systolic reflux at the sapheno-popliteal junction assesses an escape point of an Open Vicarious Shunt OVS whereas a diastolic reflux at the same place assesses a Closed Shunt. (systolic reflux by open vicarious shunt SROVS)
B/ An antegrade flow at the descending tributaries of the GSV arch runs physiologically downwards. However, in case of GSV diastolic reflux fed by a pelvic leak point through a  descending tributary , the descending flow looks “normally activated ” in this tributary during calf pump tests ( squeezing, Paranà) and it can be recognized as pathologic only when it is activated by the systolic “pushing” phase of the Valsalva manoeuvre.( valsalva antegrade flow by closed shunt VAFCS).
C/ A systolic ( not diastolic) reflux (retrograde ) at the SF arch assesses not a closed shunt nor a private circulation but an Open Vicarious Shunt OVS due to an iliac obstruction. (systolic reflux by open vicarious shunt SROVS)
D/ After flush ligation at the SF junction, a trunk reflux remains but fed by the “physiological tributaries “ without any remaining escape point. So, the GSV is no more overloaded ( normal draining blood)   despite its flow that drains downwards into the deep network (instead of upwards). That is why we call it Shunt 0 (Reflux by retrograde draining flow  RRDF).
So why not to say: diastolic reflux by closed shunt DRCS , Dystolic reflux by Derivated Open Shunt DRDOS, systolic reflux by open vicarious shunt SROVS, valsalva antegrade flow by closed shunt VAFCS, Reflux by retrograde draining flow  RRDF  and so on according the pattern of the hemodynamic configuration. 
3/About pumps and Dr Gueix hypothesis:
an alternating pump moves liquids thanks to a motive device that reduces and dilates alternately  a volume. The unidirectional way is provided by up and downstream valves. 

This pump is called heart when the motive device is myocardium, volumes are 4 hearth cavities and valves are 4  cardiac valves.
This pump is called valvo-muscular pump VMP  when the motive device are the muscles surrounding the veins , volumes are the deep veins  and valves are the staged deep and superficial valves. 

4/ About escape points and Fausto proposals: 

Escape points are the venous junction where a vein is abnormally fed (overloaded) by an other vein. This escape point is activated during the VMP systole when it feeds (overloads)  any Open Vicarious Shunt OVS. In case of Closed Shunt CS, it feeds any superficial or deep incompetent vein with deep venous blood during the VMP diastole. In case of Open Derivated Shunt ODS, it feeds an incompetent tributary (N3) with saphenous trunk (N2) blood during the VMP diastole.  
5/About  Distal lowering pressure when walking :

Alternate valve closure when walking due to VMP action is so far the most rational and practical model to understand the hydrostatatic pressure control and treat efficiently the venous insufficiency; Dynamic fractioning of the Hydrostatic Pressure DFHSP
-C.Franceschi. Insuffisance veineuse et fractionnement dynamique de la colonne de pression hydrostatique STV. Sang thrombose vaisseaux 2001 , Vol : 13 , Num : 5 , p. : 307 - 310 

1-Carl C. Arnoldi Venous Pressure in patients with Valvular Incompetence of the veins of the lower Limbs Acta Chir Scand 132:626-645, 1966

2-C.Franceschi.Dynamic ractionizing of the hydrostatic pressure, closed ans open shunt, vicarious varicose evolution : how heve these concepts made the treatment of varices evolve? Plébologi 2003,55,N°1,61-66

3/ Zamboni P et al. Reflux Elimination Without any Ablation or Disconnection of the Saphenous Vein. A Haemodynamic Model for Venous Surgery Eur J Vasc Endovasc Surg 2001;21:361-369 
4/ C.Franceschi P.Zamboni Principles of hemodynamics NovaPublishers 2009
06/12/09 01:09C. Recek

Dear Dr. Passariello,

 

Thanks for your stimulus to discussion. In this context I must state, in order to avoid confusion, that retrograde flow in incompetent GSV stump after disconnection of the SF junction, which you describe as Shunt 0 or drainage, is a pathological reflux. The normal GSV has 5-7 competent valves in the thigh to prevent retrograde flow directed to the periphery.
My questions are: if you consider such drainage to be no reflux, i.e. as a physiological condition, where do you set the demarcation line between physiological and pathological situations? Venous filling index (VFI gained by air-plethysmography quantifies reflux in ml/sec; the value of 1.7 ml/ sec. discriminates physiological and pathological states, i.e. values until 1.7 ml/sec represent normal filling through capillaries, values greater than 1.7 ml/sec identify reflux. If the drainage in a patient after CHIVA would give a value of 3.0 ml/sec, would you consider it to be a normal condition? Or the value in another patient after CHIVA would be 7.0 ml/ sec, evoking a marked ambulatory venous hypertension; would you consider it to be a derired, physiological state?
Attached I send a picture of retrograde phlebography in a patient after crossectomy with drainage (shunting of venous blood via patent and incompetent GSV stump. Is this the desirable situation you aim to achieve with CHIVA? A indicates the site of the closed SF junction, B a newly formed venous channel bypassing a competent valve in an otherwise incompetent GSV stump, which rendered the whole GSV incompetent.
Look at the paper of Zamboni who checked the results after CHIVA by means of air-plethysmography (Eur J Vasc Endovasc Surg 2003; 25:313-318. Average value of VFI before treatment was 5.4 ml/sec, 6 months after CHIVA 2.9 ml/sec (significant improvement, nevertheless clearly in the reflux range, and 3 years after CHIVA 5.0 ml/sec, i.e. nearly the same value as before treatment, which complies with reflux of  3.3 ml/sec. This undoubtedly indicates a pathological status, a significant reflux recurrence or drainage (shunting of considerable amount of venous blood (apparently  predominantly through the patent and incompetent GSV stump from the thigh into the lower leg 3 years after CHIVA.
 
I must emphasize ones more: shunting of venous blood from the thigh into the lower leg of any kind and magnitude is a pathological phenomenon; it is not found in physiological conditions.
 [image: image6.jpg]



C. Recek
 

06/12/09 02:36Fausto Passariello
Dear Dr. Recek,
thanks for your detailed answer, which underlines your deep knowledge in venous pathology.
I apologise for some incomplete description in my previous message, which practically originated some misunderstanding.
It was written however with the main aim of stating that flow is a physical variable, while anterograde and retrograde flow as also reflux are physiopathological concepts, which will never be found in a physics manual.
As to Chiva results, I will shortly say that they are not in discussion during this event, while I interpret your remarks as being directed to better understanding of definitions and physiopathological ideas which are at the basis of clinical findings and therapeutic decisions.
So that your plethysmographic data are really very interesting and I hope they will be discussed later, by people who have a real experience in this diagnostic method.
As to the main topic of your criticism, I will shortly say that Sh0 is a drainage and not a reflux.
The misunderstanding came out because I didn't precisely explain what we intend for ShI and Sh0.
Simply, ShI is a cycle, where the escape point is a passage from N1(deep) to a retrograde N2(GSV or SSV), trough an arch or a perforator, the cycle never goes to segments greater than N2 and re-enters through a perforator N2-P-N1. Simply, N1-(arch/P)-N2r-P-N1.
Sh0 instead is a descending path (N3-N2r-N1) with a retrograde N2 and no N1-N2 escape point.
When we treat ShI with a Chiva I procedure, we disconnect the SFJ with a flush ligation (next door to Common Femoral Vein) and we respect all the arch tributaries, so that the saphenous trunk is washed downwards by the drainage coming from these vessels. The effect is that, disconnecting the SFJ according to the Chiva I procedure, we transform the ShI into a Sh0.
We use now the previously totally incompetent saphenous trunk (the 6-7 incompetent valves as you correctly cited) as a retrograde draining vessel, because after the operation it isn't connected any more to the escape point.
On the contrary, the well performed ordinary crossectomy is given by a flush ligation of the SFJ, with the destruction of all the arch tributaries, so that also an arch elimination is performed (crossectomy). This kind of operation can then be completed by a trunk stripping. Leaving the trunk, practically a not washed vessel is leaved, which can undergo thrombosis and obliteration, stimulating a re-canalisation by other ways.
These two kinds of intervention are completely different and cannot be considered hemodynamically equivalent.
I'm not sure I understand clearly the phlebography you show, so I apologise for eventual misunderstanding.
It seems to me an example of the 2nd kind of intervention with a correct ordinary crossectomy, a trunk left in site and a partial escission of the arch, after ligation of all the tributaries.
After a not declared time, a perforator develops, which jumps on the 'left in site' GSV trunk (it was incompetent, it had no competent valve, it was a upwards 'cul de sac'), and drives the reflux downwards. NB! the perforator seems to start on the Femoral Vein (the old so called 'Superficial Femoral Vein').
Having treated the ShI with a not draining method (the crossectomy), a new ShI develops: Femoral (N1)-GSV trunk (N2)-with the same re-entry as before, not shown in the image.
So in comparison, in the Chiva treatment the ShI was transformed into a Sh0 draining system.
In the crossectomy of the image, the ShI was transformed into a not draining system, which later developed a new ShI.
As you see, cases are completely different and extensively treated by Chiva literature.
And now it should be clear why the image shown is not the desirable situation after Chiva.
Finally, I must underline once more that retrograde flow isn't an equivalent of reflux and that a conclusive definition of reflux cannot rely only on the calf venous pump.
The reason is simple: reflux occurs in many situations when the calf pump isn't active (Valsalva) and can be defined also in districts far from the lower limb as the ovarian/spermatic vein, recently also in the jugular veins and so on.
While the effectiveness and the integrity of the calf pump is one of the main factor affecting the venous diseases of the lower limb, however it isn't the exclusive and globally explanation for all the venous phenomena.
Fausto Passariello
Hello All,
 

the last topic of the PhysBiol On Line Event is open.
 

GSV Caliber reduction and reflux elimination by tributaries disconnection. Evidences and hypotheses.
 

You can download corresponding references in the Essential Documents section of the web page
 

http://web.tiscali.it/vasculab/physbiol/physbiol.htm
 

Attached to this message you find an abstract from M.Bailly, resuming 2 papers which are not available.
 

Bailly M. 
· Cartographie chiva 
· Encycl. Med. Chir. (Paris-France). Techniques chirurgicales-Chirurgie vasculaire, 43-161-B, 1995, 4p. 
· French 
All the others topic already in discussion remain open.
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The Moderator
chiva 2

650 Folders for 2450 varicose folders, 27% of the folders

display on 13 years

glossary:

R1: deep venous trunk

R2: saphenous trunk

R3: collaterals superficial veins

R4: anastomotic superficial veins

Principle

ch2= chiva accomplished during two strategic times

the objective is to convert SH III toward SH I

Requirements:

Phlebectomies of the R3 retrogrades

ostium saphene NO closed

saphene trunk respected (no split up) until SH III->SH I

-After the ch2-First Time (ch2-1stT)

The saphenous flow become

either anterograde, and then wait...

or/then retrograde:

either into neo R3, and then iterative phlebectomy (ite)

or into re-entry perforating vein, and then ch2-Second Time (close

the saphenous ostium, ch2-2ndT)

-After the ch2-Second Time (ch2-2ndT)

complementary phlebectomies or sclerosis are able necessary during follow-up (CP)

on 650 chiva 2

337 are again in ch2-1stT (52 %)

331 sont en ch2-sdT (48%)

78 % of the folders respect this schema « regular »

Period betwen the 1st time and the 2nd time

58 % are ostia closed during the year after 1st time

75 % ostia are closed after the 2nd year

But, some folders are closed after 8, 10 years !

The ch2-1stT period is similar to ASVAL gesture, but not similar concept.

Resume:

ch2 total

650 folders for 27% during 13 years

ch2-1stT

337

52% of the varicose folders

ite total

163

25% (/650 ch2)

ite = 0

487

75% (/650 ch2)

ch2-2ndT

313

48% of the varicose folders

CP total

85

27% (/313 ch2-2ndT)

CP = 0

228

73%

Failure chiva

102

16% (/650 ch2)

06 December 2009 Claude franceschi 

GSV Caliber reduction and reflux elimination by tributaries disconnection. 
1-,GSV trunk Reflux elimination is expected in SHUNTS II and III tributary refluxing disconnection 

2--,GSV trunk Reflux calibre percentage reduction is expected more dramatic in  SHUNTS III than in Shunts II ( where usually the previous calibre is smaller)
WHY????
Explanation/demonstration: See also attached comprehensive schemes and Dailymotion http://www.dailymotion.com/relevance/search/chiva+varices
1/ The GSV trunk diastolic reflux may be due to 4 different hemodynamic patterns:
A/GSV trunk Segmental incompetence without escape point ( SFJ nor pelvic escape points) and draining through a trunk centred re-entry. This is a SHUNT 0
B/  GSV trunk Segmental reflux without escape point ( SFJ nor pelvic escape points) that feeds an incompetent tributary N3 with a diastolic refluxing flow  as far as a re-entry. This is a SHUNT II where the tributary is overloaded by part or whole of the GSV trunk flow.

The tributary shrinks dramatically when disconnected from the GSV trunk N2 overloading flow despite its residual draining retrograde flow (reflux).   . At the same time, the segmental diastolic GSV reflux is eliminated because there is no more access to any re-entry. The GSV trunk segment calibre is not much or not reduced because the previous reflux was not quantitatively very important. 

C/ GSV trunk Segmental reflux with escape point ( SFJ or pelvic escape points) without any active trunk centred re-entry, that feeds an incompetent tributary with a diastolic refluxing flow  as far as a re-entry. This is a SHUNT III where the tributary is overloaded by part or whole of the GSV trunk flow and an additional important flow running from the deep network N1 (closed shunt or closed circuit).

The tributary shrinks dramatically when disconnected from the GSV trunk overloading flow despite its residual draining retrograde flow (reflux).  At the same time, the segmental diastolic GSV reflux is eliminated because there is no more access to any re-entry (distal disconnection of the closed shunt). The GSV trunk segment calibre is significantly reduced because the previous reflux fed by valvomuscular pump through the closed shunt was quantitatively very important. The residual calibre is not reduced as much as after SHUNT II (competent SFJ) disconnection because the SFJ valve incompetence that remains after SHUNT III tributary disconnection doesn’t allow a correct HSP column fractioning. 

D/ GSV trunk Segmental or total reflux with escape point (SFJ) and an active trunk centred re-entry. This is a SHUNT I where the GSV trunk is overloaded by a diastolic flow running from the deep network N1 (closed shunt or closed circuit). The disconnection at the SFJ shrinks dramatically the GSV trunk N2 despite its residual draining retrograde flow (SHUNT 0)
E/ SHUNT I + II :
You can see a video :  http://www.dailymotion.com/relevance/search/chiva+varices

Where strategy and outcome are illustrated about a case. 
F/ GSV trunk Segmental or total diastolic reflux with pelvic escape points is Shunt V. 

07/12/09 01:05 Fausto Passariello
Dear Dr. Recek,

 

in order to clarify the differences between several kinds of SFJ intevention, I attach some easily readable  schemas:

 

Traditional crossectomy

Chiva crossotomy

RLDC (Riobamba Laser Draining Crossotomy), from the city of Riobamba (Ecuador) where the method was firstly conceived and applied by me and Nick Morrison.

 

Regards,Dott. Fausto Passariello

Dear Dr. Passariello,

 

07/12/09 11:14C. RecekThank you for the instructive schemas. Crossectomy totally abolishes reflux in the incompetent saphenous vein immediately after intervention (proved by ultrasonography and plethysmography. I anticipated that the saphenous stump will occlude or shrink and become competent, but it remained open and incompetent in most cases. Moreover, in the course of time new venous communications arose between the femoral vein and the saphenous stump and catered for the development of recurrent reflux. The nature is able to prepare us, human beings, diverse amazements.
C. Recek
07/12/09 20:02 Erika 
Comments to Part one, flow

Fausto, you write, veins are collapsible giving an lying 8 - I do not agree. In my experience you find a round or slightly ellipsoid diameter when observing at least the saphenous veins in standing and lying position. 
I am on holiday and have not available my folders with literature - but if I am not wrong, Paolo Zamboni published about venous compliance as a predictiive factor for the outcome of CHIVA - if the diameter between standing and lying (round - elypsoid) does not differ much, the compliance of the vein is bad and the possibilty of diameter reduciton after vein sparing surgery very poor. data of publication more or less 1999. 
And that shoud be true, because veins are not muscle-less but they have muscles in the media, specially the saphenous veins. 

JJ - your description of venous flow as a bolus is great!!

The Franceschi-Recek Definition of Reflux is interesting to read!

I would like to add some more thoughts to flow in veins: 
In Arteries you know about laminar flow. Each bolus after a heart contraction induces a laminar flow with a peak velocity in the middle of the artery. If you make a PW Doppler you will find a thin line ascending and a thin line descending and no white filling in the window below this line, which means, that velocity is nearly the same in all measured erythrocites. If you measure in a healthy person in the deep vein and you choose a small sample volume and you ask him to move the toes, you will often find a similar shape in venous bolus flow. 

Since I was learning Duplex and ideas about vessels in cardiac surgery and only later in phlebology, since many years I state, that laminar flow has to have something to do with the contraction or not of vein walll. So if you take a vein (even a slightly refluxive GSV) and use it as an aorto-coronar-bypass, you will not see a dilatation (as to be expected by the sudden "Hypertension" in the vein), but you see the vein going slim and a reinforcment of the muscles in the vein wall. So I was happy to read what Popa said in his book (Sorry, book is in Germany, but I can deliver the data when I am back). 

When Alberto Caggiati and me analyzed the frequency of aplastic segments  in healthy legs and in legs with refluxive GSV, we found an astonishing significant difference: Those who has aplastic segment will develop twice as often varicose veins than without - and 24% of Patients with varicose veins had an aplastic segment but only 12% of persons without reflux (see attached document).

My explanation is, that in a straight GSV, running between muscle-fascia and fascia saphena, without kinkings, the laminar flow is not perturbed. Aplasia always begins and ends at the point an accessory vein joins the GSV. So blood is oblied to change direction - which wiill produce a turbulent flow. In my opinion this turbulence could be responsible for the dilatation of the veins. 

Erika
One thing I forgot to add in "laminar Flow"
Why are compression stockings effective?
Perhaps, because when reducing the vein diameter they enhance the laminar flow? As one can make ultrasound through the stocking, perhaps we should have a look at thins point. 
Erika Now my comments to Part two

Perhaps I can give another idea to the difference between deflusso and reflux: 
As Fausto says, Reflux is N1 - N2 - N1, that means an escape point from deep vein to superficial vein with a reentry from superficial vein to deep vein, closed shunt, this  case Type I. 
Considering only the pathology of GSV or SSV after CHIVA you have no shunt. You have a retrograde flow, but the blood you find there is only emerging from superficial veins, that means, from N3 veins. That is the blood, that is supposed to flow in the saphenous veins (just the wrong direction). So, perhaps the difference between both is: Reflux contains blood from deep veins, deflux does not contain blood from deep veins. 

I am not used to air plethysmography, but to infrared method or strain gauge measurement of refilling time after muscle pump. I have not published data (will be available next year) of our CHIVA vs. Stripping Study in Germany, but in both groups the refilling time was significantly better - I have no current data of differences between both, but I will ask for the statistics as soon as I go the the next evaluation step in February next year. 

I presented in DGP in Bochum last year a study about caliber reduction in deep veins after CHIVA, which was achieved with a significance of 0,0001 - so that "deflusso" we are discussing can not be pathologig, because otherwise it would provoque no caliber reduction, as very well pointed out in other parts of this discussion. 

Sincerely, Erika Mendoza
08/12/09 00:57 jj
Interesting remark Erika, Turbulent flow may be a cause of varicose dilation,
 

another point has not been discussed much wich is longitudinal elongation, especially when it is not occuring all over the vein circumference, 
This is responsible for local ectasias and the usual tortuous shape of varices
according to Laplace's law: P=T/R1 + T/R2 where R1 is the radius of the transverse section and R2 the radius of the longitudinal section (on a cylinder P=T/R since R2 is infinite, on a shere P=2T/R since R1 = R2)
A vein is not a cylinder, it is always slightly curved, which explains that under pressure it elongates with sinuosities (which remain is one plan if the vein has not room between muscle and skin, or in 3 D if there is some fat tissue allowing ...) anuway, the more a VV is tortuous, the more it grows. 
Is this all due to pressure ? I don't know but pressure is likely to have some responsibility
 

I look forward to reading your comments.
jj
C. Recek, Erika, JJ :

C.Recek writes about SFJ disconnection recurrence “The nature is able to prepare us, human beings, diverse amazements”. For decades, before the  Duplex era , SFJ leak recurrence was hopeless. Fortunately, Duplex madkes possible an easy and reliable follow up of this region. This led us to improve the disconnection technique and the late methods ( that  I will describe if you want it ) as prevailed this calamity: many years follow up proves it ( Cappelli  ‘s and Delfrate methods that are different but alike in terms of outcomes).     
Erika: thank you for Trendelenburg article in spanish: I shall study it and let you know

Erika and JJ write:Caliber, length , tortuosity and laminar/turbulent Flow:

High flow in arteries also results in dilation and tortuosity. I measured decades ago the vibrations frequency in radial arteries in AVF for dialysis. 100 HZ! In veins, the high flow due to valvulo-muscular pump through closed shunts changes from laminar into turbulent (Reynolds law) where part of shunt flow energy hits the wall and dilate progressively the vein. When the caliber is such as to reduce the speed of the flow but not its volume, the turbulent flow turns back to laminar and the dilating process stops.  ( I explain this process since decades…). The turbulences in the shunts are visible at Duplex at the beginning of the process, but no more when finished (dilation stabilized). The dilation is more important in closed shunts because overloaded by deep blood and superficial collaterals than in Open derivated shunts where the overloading flow is provided by other superficial collaterals. 
08/12/09 11:58 Caggiati

Dear Erika, Fausto, JJ and all others

the saphenous fascia and the saphenous ligament are not virtual appendages of SVs, but strenght structures (you can touch them during groin dissection for crossectomy). Their arrangement suggests they can deeply modify behavour of the vein (only SVs) to endovascular phisical variations. Daily clinical evidences (like those published by Erika and me a few yrs ago)support this.

Why to always consider SVs as vessels suspended into the air? Do physical laws we currently report, consider what is outside the "channel"? Do physical laws consider that tissues of the venous wall are genetically different from individual to individual and, consequently, their response to hemodynamic endovascular changmay be strongly different?

Alberto
08/12/09 20:59Hello Erika,

 

of course we can make a US examination to measure while wearing elastic stockings.

 

However, I think that the answer is another one, related to the "waterfall fenomenon".

 

I don't know if I will have the time to describe this property just before the end of the event, maybe it could be a topic of the next step of PhysBiol.

 

Fausto

 


09/12/09 01:39

Do physical laws consider that tissues of the venous wall are genetically different from individual to individual and,
> consequently, their response to hemodynamic endovascular changmay be strongly different?
> 
> Alberto
>

Thanks Alberto,
for having introduced a biological discussion.
We all are discussing of hemodynamics, also because many of us have no competence in biological topics.

Can you give us some simple highlights ?

Can these argumentations add something to our daily patient assessment ?

Thanks

Fausto
09/12/09 03:06GSV Caliber reduction and reflux elimination by tributaries disconnection. Evidences and hypotheses.
Part 1
Evidences
Many references can be found in literature about the treatment of the GSV/SSV reflux by simple incompetent tributary disconnection(Bailly, Creton, Escribano, Pittaluga, Zamboni).
However, we have to note that data described in these papers refer to two different hemodynamic patterns.
The first pattern is the system composed by an incompetent tributary going to a main vein (GSV/SSV), which is competent above (D1) and below (D2) the confluence(Creton) The main vein calibres in D1 and D2 differ and the difference disappears, after the tributary disconnection.
According to Teupitz, this pattern could be classified as an Type IIa Open or Closed Shunt, as no additional information are provided regarding the re-entry. 
The second pattern is the analogous system, with the exception that the segment above the tributrary is incompetent.
In addition:
· the SFJ/SPJ is incompetent, with a re-entry perforator on the tributary (ShIII), (Bailly, Escribano, Zamboni)
· the SFJ/SPJ can be competent (i.e. only the preterminal valve is incompetent, Type IIb Open Shunt) or incompetent (Type III Closed Shunt) (Pittaluga) 
In all the cases of the latter pattern the tributary disconnection not only achieves a D1 calibre reduction but also a flow inversion (reflux elimination).
Other differences can be underlined, regarding for instance:
· the duration considered necessary to define a reflux: 0.5s (Pittaluga and Escribano), 2s (Creton)
· the threshold used for GSV calibre to exclude a patient: 9.5 mm (Escribano), while in the paper of Pittaluga data are retrospective, so that the selection could only be analysed
· the distance from the SFJ, where the calibre was measured: at the SFJ (Pittaluga), just above and below the tributary (Creton), 15 cm below the SFJ (Escribano).
· The selectiveness of the phlebectomies: Pittaluga applies a simple method based on the number of zones to be treated (NZT), without any selection. On the contrary, Escribano and Zamboni detect the re-entry perforator on the tributary, testing this vessel for the abolition of reflux.
Though these differences, all data agree on the reduction of the above GSV segment calibre and on the GSV reflux elimination.
Fausto Passariello
09/12/09 10:00Fausto,
It is NOT a meaningless effect of lowering the hydrostatic pressure I believe; it rather represents most energy-efficient system among human circulation system. 
Another words, much more pressure is required to stretch the venous wall once the circular configuration has been reached; till reaching to the circular contour, little increase in pressure is required to convert a low-volume elliptical tube into a high-volume circular tube.  
So such collapsible nature of vein is most critical part  for great variation in venous capacity with little change in venous pressure; remember another property of veins is the major storage facility of blood.
Anyhow, elliptical cross section - partly collapsed state - has far more resistance than circular cross section; vein distends, resistance falls, allowing increase in blood flow with little increase in energy gradient.
For example, Increase of the transmural pressure from 0 to 15 mmHg, increases the volume of vein for more than 250%; what an energy-efficient system!
Therefore, the venous system has such peculiar/paradoxical (mechanically) condition; venous pressure and venous volume may decrease as flow increases and may increase as flow decreases or reverses. (c.f.) arterial system; pressure, volume and flow change in same direction.
Hope this would stimulate further discussion on this vessel shape/contour related veno dynamics.
All the best,
BB
 
09/12/09 10:01It is very interesting view, Dr. Mendoza.
Your observation/statement is typical example of the known for the unknown, and perhaps belongs to the unknown unknown territory. Although we have adequate amount of the knowledge to deal with high-pressure arterial system now, I don't think we should NOT apply same principle to the low-pressure venous system. For example, the turbulance would bring the dilatation on the arterial system based on well known wall tension/wall shear pressure, etc but I am NOT sure the turbulance in the vein conduit especially small to medium sized vessel could bring the dilatation but rather precipitate the intravascular coagulation when it should reach to the point to hinder the normal flow resulting in stagnation. 
Of course, the vein would adapt to newly arterialized condition as you said when used as a bypass conduit but the late thrombosis is not all related to the hypertrophy, even some odf them has shown the atherosclerotic change to cause the occlusion. After all, we all learned that the nature made the vein as a vein with such unique structure that we should avoid indiscriminating implication of the "known" fluid dynamics based on the arterial system to the unknown territory of the vein system; that is the reason why the saphenous vein became the second to internal mammary artery.
Furthermore, that ignorance was the main mistake we have made for more than two decades in the lymphology, confusing with the critical difference between the 'normal' and 'abnormal' lymphodynamics after all.  
 
Regarding the hypoplasia of saphenous vein, it is so common that we/vascular malformation specialist abandoned to claim it as a 'truncular' venous malformation and do not use the term of aplasia/hypoplasia/hyperplasia to this superficial system, and imply to the deep system (iliac & femral v)- we still use this classification to the 'superficial' lymphatic system anomaly known as 'primary' lymphedema though-.  So we know it will affect the direction of the blood flow especially when the defective vessel is often combined as 'avalvulosis' condition.
In addition, the evolution of the greater saphenous vein is still controversy -Prof. Caggiati as an anatomist should know more than I know- although we all agree that short saphenous vein is the outcome of the involution of lateral/fibular vein during the lower extremity vein development.
 
Anyhow, I congratulate you for your keen observation on such neglected condition; yes, we call 'truncular venous malformation' following the developmental arrest/defect along the later/truncular stage of embryogenesis.
All the best.
BB 
09/12/09 10:03 JJ

I have an answer for the tortuous vessels, which we do see very often among
the AV malformation along its feeding artery and draining vein.

But for such normal(?) circumstance, I am not sure how much the pressure
alone could result in the tortuosity although the vein has less than 20 to
15 lamella of the muscle layers in average.

BB

09/12/09 10:05Claude
Majority of the vascular surgeon in these days disagree once believed role of the turbulence as the cause if not precipitating the aneurysmal dilatation.

Comment?
BBlee

09/12/09 10:05Couldn't agree more, Fausto.
We have a tendency to keep using the knowledge learned through the arteriodynamics.
One of the conditions which fooled the radiologist/vascular surgeon through decades is we did NOT pay much attention to this change of the contour along the iliac vein; these days, a minimum two views are mandated before you declare there is no stenosis.
09/12/09 10:08BB
Couldn't agree more, Alberto.
Therefore, some radical vascular malformation specialist claims the varicose vein as one of truncular venous malformations along the most benign end.
BB
09/12/09 10:11Dear Dr. Mendozza
Again, I am not sure we should implement same concept of the "laminar flow" based on high-pressure arterial system to this low flow/low pressure system! 
Naturally as a non-Newtonian fluid, there got to be wall friction no matter how low pressure system would be in order to let the fluid move. But we don't expect any sizable shear stress/wall tension in such system even in the venous aneurysm. So there are many unknown unknown in this venous physiology. For example, before we resect the marginal vein/lateral embryonic vein, we always test to see whether the deep vein could tolerate the forced flow following the marginal vein resection by the external compression of marginal vein - we call it marginal vein compression test -. Because when we force the blood flow through hypoplastic femoral vein by the marginal vein resection, it generates transient venous hypertension with the risk of venous thrombosis/gangrene. But strangely enough, we do see tremendous flow velocity change but seldom the change of the diameter to adapt to the increased -relative- volume. Could anyone explain this phenomenon?
regards,
BB
 
mercredi 9 décembre 2009
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 , 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. 
10/12/09 12:15physbiol] physbiol] GSV Caliber reduction and reflux eliminationEscribano, Zamboni and Pittaluga achieved very different results when treating the same pathological entity. This raises the question: which objective criteria should be used to choose the most appropriate method in each individual patient? The results presented by Escribano (reflux recurrence in the GSV in 91%  6 months after treatment, Eur J Vasc Endovasc Surg 2003; 25:159-163 and by Zamboni (disappearance of reflux in 85%  6 months after the same procedure, Eur J Vasc Endovasc Surg 2001; 21:361-369 are contradictory. Attempts to explain these differences based on subjective speculations are not persuasive. Differed the patients in regard to severity of cases? My suggestion: quantify the amount of reflux by means of plethysmography and then compare. In addition, do not postulate the existence of segmental reflux without defining the source of reflux.
 
C. Recek
Regarding 'Reflux Elimination Without any Ablation or Disconnection of the Saphenous Vein. A Haemodynamic Model for Venous Surgery' and 'Durability of Reflux-elimination by a Minimal Invasive CHIVA Procedure on Patients with Varicose Veins. A 3-year Prospec​tive Case Study' 

Regarding these two articles published in this Journal by Zamboni P et al. (Eur J Vasc Endovasc Surg 2001;21:361-369) and Escribano JM et al. (Eur J Vasc Endovasc Surg 2003;25(2):159-163) about the haemodynamic venous surgery (CHIVA) we wanted to remark the following questions: 

(i) CHIVA in case of type III shuntl is always planned and accepted by patients in twa steps, and Escribano study fully canfirm this assumption. 

(ii) Zamboni article is mainly the experimental demonstration of the role of the gradient in reflux develapment. Zamboni f-up is sharter than Escribano one. The latter demanstrates in long term the surgical possibility of transform​ing the shunt presentation from type III ta type 1. The same was previously observed by Zamboni.2 Thus, the two CHIVA studies are not in contrast. 

(iii) Moreover, the criteria for defining a type III shunt are larger in Escribano group as com​pared ta Zamboni group. Consequently, the number of cases shifting from type III ta type l ivere praportionaily higher in the former. For ex ample, Zamboni tests each visible perforator on the saphenous trunk with the Doppler sample, while pressing the origin of aIl the insufficient tributaries. If in this condition the tested perforator demonstrates an in-ward flow Zamboni considers it a type l shunt sa .exc!uding the patients from CHIVA in two steps operation. 

1078-5884/000567 + 02 $35.00/0 © 2004 Elsevier Lld. AlI rights reserved. 

P. ZamboniI, J.M. Escribano2 Departments ofaSurgical, Anaesthesiological, and Radiological Sciences, University of Ferrara School of Medicine, Ferrara, Italy; and b Angiology and Vascular/ Endovascular Surgery, Hospital General Vall d'Hebron, Barcelona, Spain 
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Stefano
	10/12/09 15:22


Who discovered saphenous vein incontinence? Finally somebody will read this article !!!
 

Claude, let us dig into the hystory, a wonderfull exercise for our minds and a restraint for our egos.

Caro Stefano,

Your  historical contribution is a real gift for all of us. For my own, I can’t refrain my ego to expand when I meet through the space and/or the time (centuries) some people whose studies converge with mine. The ideas belong to nobody , especially they need just a “basic” brain as in phlebology. They just bounce on the prejudice-made mental  shields.  Trendelenburg was not necessarily  a thief (as you suggest) because he could have seen by himself the clinical evidences and relate them to a simple and obvious hemodynamic model, thanks to his knowledge of physics. The difficulty relies not in understanding so evident issues, nor to convince the peers, but to knock over their mental shields in order to make them understand very simple ideas.  

Amicalement
   

11/12/09 10:01 S. Ricci

Calibre reduction:
this occurrence is so true that can be demonstrated also by simple 
bandaging of the leg so to exclude the superficial varicose network. 
(it would be nice to develop a trial on this). The compression must be 
efficient (non elastic) and with selective compression over the re-
entry perforator(s), mimicking the “finger test”.
In shunt III cases this effect could also be used (in presence of a 
good patient’s compliance) to stimulate the re-entry perforator 
formation centered on the saphenous stem to induce the shunt III to 
become shunt I before the tributary disconnection (first time of Chiva 
2).
Reflux elimination:
This event is not related necessarily to the calibre reduction. Only 
if healthy (thin, mobile, non broken) valves ,although not efficient, 
are present at the junction calibre reduction recreates the 
competence. If no valves or altered valves are present, the 
disappearance of reflux is related only to the interruption of the 
“pathway to re-enter” and not to calibre reduction (even if this 
occurs). The reflux recurrence is then due to a perforator “activation” 
on the saphenous stem (the good event for Chiva) or to the re-creation 
of a shunt III situation.

Stefano
11/12/09 19:22Dear Stefano, Dear All
 

1. Compliments for the stimulating analysis of the phlebological tought around XVIII and XIX Centuries.
2. In the last lines of your article on Acta Phlebologica, you have announced "..the next number of this historical page will be devoted to Rima's paper..". Could you send us it?
3. Just a historical remark: Tommaso Rima was not Italian: he was born in Mosogno,Ticino, Switzerland. In turn, his medical career was full Italian, starting from the University of Rome.
 

Alberto 
  

11/12/09 19:23

Dear Dr. Passariello,

You wrote: In Chiva 2 1st step (NB! Chiva 2 not all kinds of Chiva) the reflux reappearance is the goal of the therapy, not a failure.

This is apparently a lapsus linguae. I assumed that the goal of the therapeutic procedure was abolition of reflux, not its reappearance.

C. Recek
11/12/09 19:28Dear Dr. Escribano,

 

I think we must clarify a principal question concerning the source of reflux. If we would suppose that the source of reflux after disconnection of the SF junction lies in the saphenous tributaries, it would mean that the saphenous stump itself could be the source of reflux. The saphenous stump is only a conduit  that is fed with blood coming from the deep, mostly incompetent veins. It was proved that in primary varicose veins the deep veins proximal to the SF junction are incompetent in most cases, if not in all, so that no competent valve is situated between the SF junction and the right atrium. We have learned from the interesting historical review by Dr. Ricci that Rima defined 1936 valvular incompetence with cavo-iliac-femoro-saphenous reflux. Trendelenburg wrote in his article that the varicose veins are immediately emptied and filled up with lifting and lowering the extremity. Ludbrook and Beale confirmed the free communication between the v. cava inferior and the common femoral vein in varicose vein patients by unhindered transmission of venous pressure. 

The term neovascularization means, in the general sense, that new venous communications develop between deep veins (in most cases the femoral vein) and superficial veins (in cases with SF disconnection the incompetent saphenous stump) and cause recurrent reflux. As an example, the x-ray picture of retrograde phlebography sent recently in my mail addressed to Physbiol showed such a large newly developed venous communication between the femoral vein and the saphenous stump.

Incompetent deep veins contain a blood capacity that is large enough to evoke retrograde flow of any intensity including that one which is able to cause the most severe forms of chronic venous insufficiency.

 

C. Recek

11/12/09 19:39 You wrote: In Chiva 2 1st step (NB! Chiva 2 not all kinds of Chiva) the reflux reappearance is the goal of the therapy, not a failure.
> 
> This is apparently a lapsus linguae. I assumed that the goal of the therapeutic procedure was abolition of reflux, not its reappearance.
> 

Dear Dr. Recek,

no lapsus, we perform the 1st step of Chiva 2 to eliminate the reflux in the tributary and achieves an anterograde flow in the GSV. So as you assume, the simple immediate goal is the reflux abolition in the GSV.

But the long term goal of 1st step of Chiva 2 is to provoke a reflux in the distal GSV below the interrupted collateral.

In this way, the previous Shunt type III, transformed into an anterograde GSV flow, is transformed later into a Shunt I (re-entry into a perforator on the main GSV trunk below the collateral).

So we want a reflux on the distal GSV, in order to apply the 2nd step of Chiva 2, which is a Chiva 1 procedure, i.e. a SFJ disconnection, according to the scheme I already sent to you, respecting all the collaterals of the arch as draining vessels.

So the GSV trunk will remain free, because perfectly drained.

Regards

Fausto Passariello
11/12/09 23:00JOSEMARIAESCRIBANO@telefonica.net" <josemariaescribano@telefonica.net>Dear Dr. Recek
 
Thanks for your comments
 
In Spain most CHIVA groups practice crossectomy, so that the duplex control of the interrupted stump is not a difficult exploration.
 

Of course, every new duplex control carry the search for a possible new escape point, especially in cases where the expected improvement has not been done.
 

Fortunately time of venography is history and duplex capability for the morphological and hemodynamic study is undoubtedly superior.
 

Regarding CHIVA 2, let me remember you that “this procedure is called CHIVA 2 because it may need of two different procedures planned when the duplex investigation confirms the transformation of type 3 shunt into type 1”(1) 
 

1.- C. Franceschi, P. Zamboni. Principles of Venous Hemodynamics. Nova Science Publishers 2009. Page 75
1/Attached C.Franceschi contribution + homage to Trendelenburg
2/ Reply to  BBlee:
BBlee writes: Majority of the vascular surgeon in these days disagree once believed role of the turbulence as the cause if not precipitating the aneurysmal dilatation.

why not? , the arterial dilations downstream a stenosis (outlet sydrome etc...)  or upstream an AVF ( dialysis or malformation) where turbulences are important, are more frequent In young people, than in older, probably because of the change of the arterial wall wiyh aging and some times, why not,  because of a "constitutionnal feature ". 
 
 
11/12/09 23:07Claude,
We learned that the turbulences are more meaningful as an outcome of the change along the vessel diameter like you said with post-stenotic dilatation.
The diameter change of the upstream(?)- you mean proximal?- of the AV fistula is entirely different ball game as an aneurysmal dilatation and/or tortuous feeding/proximal artery, which has such close relationship to massive change of the blood volume/velocity based on the pressure gradient. Therefore, we used to do 'a banding procedure' along the anastomotic site of the hemodialysis AV fistulae a few decades ago. Indeed, there is no clear evidence to prove an increment of the tangential pressure proportional to the degree of the turbulence, especially wall tension point of view;  I do mean this based on the high pressure arterial system and we have not much idea on the low pressure venous system in this regard.
 
BBlee writes: Because when we force the blood flow through hypoplastic femoral vein by the marginal vein resection, it generates transient venous hypertension with the risk of venous thrombosis/gangrene. But strangely enough, we do see tremendous flow velocity change but seldom the change of the diameter to adapt to the increased -relative- volume. Could anyone explain this phenomenon?
Why not depending on the venous wall constitution ,surounding tissues and residual pressure? By the way, I never perform resection of the marginal vein but disconnect it under local anaesthesia according to the viacarious and closed shunts specific for each patient (CHIVA).. 
I am glad you brought up this CHIVA to this marginal vein management. Indeed we were interested in CHIVA for this group of marginal vein since the risk involved to the surgical resection is extremely high. We do every possible way to reduce the volume loading to this 'abnormal' vein before we consider the surgical intervention. As a matter of fact we began our interest to the CHIVA in early '90 through Milan group for this reason and looked for the proper indication for CHIVA hoping that  we could implement it as a non-surgical diversion of this embryonic vein especially to the group who has perfectly normal deep system upto the iliac vein. But you know what we learned? This embryonic vein is NOT a normal vein itself with ABnormal structure and histology/immunochemistry in addition to the lack of valve development known as avaluvulosis almost 100%. So our expectation for the benefit by the salvage was too much but resulted in additional new complication and morbidity (e.g. deterioration of marginally balanced lymph drainage with increased lymph leakage). As you know, most of our current indications for the marginal vein resection is for the control of its hemodynamic complication including the infamous "angio-osteodystrophy = vascular bone syndrome"' among Klippel-Trenaunay Syndrome patients. Remember almost all the marginal/sciatic/lateral embryonic vein accompany high risk of combined lymphatic malformation so that we cannot simply apply the normal venodynamics like a normal vein with normal three layer structure to these truncular VM cases after all.  So we painfully abandoned such charming CHIVA theory to this embryonic vein remnant management after the trial on afew cases in the late '90 accordingly, which we once thought to be the most beneficial to this group two decades ago.  
So hopefully you could teach us the exact indication we might have missed with inappropriate implication- I still think some of the sciatic vein among various embryonic vein with various extents and severities which is reasonably well limited to the below knee level could become the candidate for the CHIVA if the deep system is perfectly normal.  Indeed, many varicose veins affected with various CVMs including the LM and CM(capillary) would get the most benefit by the limited surgery/diversion/ligation based on the CHIVA theory, who has no reflux of the GSV, though currently foam therapy gets upper hand with mixed results.  
All the best. BBlee
11/12/09 23:13 Fausto
I was overwhelmed by your generous offer to include venous malformation involving the saphenous vein system.
What a change for the last two decades! No one wanted to bother with this topic rushing to get away like a dirty four letter words.
Anyhow, Prof. Caggiati and his colleagues led the UIP Consensus for the embryology so that he is the best to lead this topic as an anatomist/embryologist.
In addition, Jean Francois Uhl of Paris and his partner, Prof C Gillot are another group to chip in to share their extensive knowledge on this specific issue, I dare to suggest.
However, are you sure such boring topic would make the general reader get bored immediately? Although I was fascinated to see not a single one sleeping or leaving the auditorium while I was giving a long 30 minutes plus lecture for the venous embryology during Monaco UIP Congress- which should have given by more professional(?)/legitimate scholar like Uhl or Caggiati than me-, I am still skeptical how much this critical aspect of the embyology is accepted by the majority.
All the best.
BB
11/12/09 23:19 Dear Dr. Escribano

Wonder you would not mind to sharing your disappointment with the APG? How
about the PPG, even further to good old-they say- IPG and SPG in this
regard? 

I still do NOT accept the excuse APG keeps making after they monopolized the
whole market in the U.S. last decade with no more competition.

Yes, I stopped using the APG for same reason and no other option here in the
U.S. but I know you have a very good support by the modernized PPG with the
help of Aachen U biomed engineering group.

Could anyone speak up to telling us about this invaluable objective tool as
a baseline evaluation? No more? Is Duplex enough?

I wish to earn the consensus in this regard if possible.

Thanks,

Byung-Boong (B.B.) Lee, M.D., PhD, F.A.C.S
	:
	11/12/09 23:20


 > Fausto
> 
> I was overwhelmed by your generous offer to include venous malformation involving the saphenous vein system.

Hello BB Lee,

thanks for your appreciation.

Alberto Caggiati is already in PhysBiol and I will invite Prof Uhl e Gillot to join us for the 2nd step.

As to the boring topic, in PhysBiol we are a selected group, so everyone wants to know, maybe too much.

Regards

Fausto
Hello All, JJ, BB Lee, Claude,

I have not the time to describe in details a simple electrical analogical model which could give an explanation suitable to the problems of the marginal/deep vein of BB, GSV/tributary and the incapacity of accept the bolus flow of JJ.

The simple model is essentially made of 1 resistance and 1 capacitance (plus some other not important elements).

Changing the value of the elements we can simulate the different cited cases and get interesting results.

I think I will be able to present this in the 2nd step of PhysBiol.

Regards

Fausto Passariello
12/12/09 00:45

Possible topics for the 2md step
(max 5 allowed)

- Drainage
- Aplasya/Hypoplasia/Malformations in the Saphenous Systems
- Genetics
- Varicogenesis, biology and hemodynamics
- Compliance: physical and biological features
- Competitive flow: a hemodynamic electrical analogue model

Fausto Passariello
11/12/09 23:07Claude,
We learned that the turbulences are more meaningful as an outcome of the change along the vessel diameter like you said with post-stenotic dilatation.
The diameter change of the upstream(?)- you mean proximal?- of the AV fistula is entirely different ball game as an aneurysmal dilatation and/or tortuous feeding/proximal artery, which has such close relationship to massive change of the blood volume/velocity based on the pressure gradient. Therefore, we used to do 'a banding procedure' along the anastomotic site of the hemodialysis AV fistulae a few decades ago. Indeed, there is no clear evidence to prove an increment of the tangential pressure proportional to the degree of the turbulence, especially wall tension point of view;  I do mean this based on the high pressure arterial system and we have not much idea on the low pressure venous system in this regard.

CF: The common variable (post aneurism and proximal artery dilation to AVF (malformation or dialysis) is not the pressure neither viscosity (constant) nor volume but velocity according to Reynolds law (change from laminar to turbulent flow in proportion to velocity/viscosity). So, turbulences cause dilation. Why? Because they redirect part of pressure energy. How? We have hypothesis only. 
Pressure gradient is not pressure, but pressure difference that determines the flow.
 
BBlee writes: Because when we force the blood flow through hypoplastic femoral vein by the marginal vein resection, it generates transient venous hypertension with the risk of venous thrombosis/gangrene. But strangely enough, we do see tremendous flow velocity change but seldom the change of the diameter to adapt to the increased -relative- volume. Could anyone explain this phenomenon?
Why not depending on the venous wall constitution ,surounding tissues and residual pressure? By the way, I never perform resection of the marginal vein but disconnect it under local anaesthesia according to the viacarious and closed shunts specific for each patient (CHIVA).. 
I am glad you brought up this CHIVA to this marginal vein management. Indeed we were interested in CHIVA for this group of marginal vein since the risk involved to the surgical resection is extremely high. We do every possible way to reduce the volume loading to this 'abnormal' vein before we consider the surgical intervention. As a matter of fact we began our interest to the CHIVA in early '90 through Milan group for this reason and looked for the proper indication for CHIVA hoping that  we could implement it as a non-surgical diversion of this embryonic vein especially to the group who has perfectly normal deep system upto the iliac vein. But you know what we learned? This embryonic vein is NOT a normal vein itself with ABnormal structure and histology/immunochemistry in addition to the lack of valve development known as avaluvulosis almost 100%. So our expectation for the benefit by the salvage was too much but resulted in additional new complication and morbidity (e.g. deterioration of marginally balanced lymph drainage with increased lymph leakage). As you know, most of our current indications for the marginal vein resection is for the control of its hemodynamic complication including the infamous "angio-osteodystrophy = vascular bone syndrome"' among Klippel-Trenaunay Syndrome patients. Remember almost all the marginal/sciatic/lateral embryonic vein accompany high risk of combined lymphatic malformation so that we cannot simply apply the normal venodynamics like a normal vein with normal three layer structure to these truncular VM cases after all.  So we painfully abandoned such charming CHIVA theory to this embryonic vein remnant management after the trial on afew cases in the late '90 accordingly, which we once thought to be the most beneficial to this group two decades ago.  
So hopefully you could teach us the exact indication we might have missed with inappropriate implication- 
CF: What do you mean by CHVA procedure?  Let me explain mine in few words:In the marginal/sciatic/lateral VM with normal deep venous network or with deep venous network hypoplasia and/or angio-osteodystrophy ( KTW syndrome), the CHIVA strategy  is to favour the most possible not only deep drainage but superficial also ( the cutaneous angioma mixed with micro lymphatic malformation)  need to be properly drained…otherwise, they worsen. These VM are made of different kinds of shunts, differently mixed in every patient). For example, mixed shunts are often detected by Duplex and they have to be treated in order to disconnect the closed shunt part of it and preserve the vicarious one. These operations ( 1 to 5 ) are performed most of the time in local anaesthesia   and in several steps ( One operation each 6 months) in order to ovoid any draining flow blockage and permit a venous network “remodelling” within  6 months (progressive clinical and hemodynamic improvement) . The hemodynamic mapping is not so easy and need a peculiar expertise. The unpleasant outcomes occur when the vicarious shunts are blocked and the closed shunts are destroyed instead of disconnected, because both lead to a drainage impairment, deep drainage for the open shunts and superficial drainage for the closed shunts. We don’t care about the histology of the veins since they are able to make the job (to drain, more or less like a “good” prosthetic graft). But We care about their fragility that varies extremely from a patient to the other in order to perform the best possible the ligature-division with non absorbable thread. 
I still think some of the sciatic vein among various embryonic vein with various extents and severities which is reasonably well limited to the below knee level could become the candidate for the CHIVA if the deep system is perfectly normal.  Indeed, many varicose veins affected with various CVMs including the LM and CM(capillary) would get the most benefit by the limited surgery/diversion/ligation based on the CHIVA theory, who has no reflux of the GSV, though currently foam therapy gets upper hand with mixed results.  
All the best. BBlee

12 December 2009C.Franceschi 
BBlee. Indeed, there is no clear evidence to prove an increment of the tangential pressure proportional to the degree of the turbulence, especially wall tension point of view;  I do mean this based on the high pressure arterial system and we have not much idea on the low pressure venous system in this regard.

C.Franceschi: The common variable (post aneurism and proximal artery dilation to AVF (malformation or dialysis) is not the pressure neither viscosity (constant) nor volume but velocity according to Reynolds law (change from laminar to turbulent flow in proportion to velocity/viscosity). So, turbulences cause dilation. Why? Because they redirect part of pressure energy. How? We have hypothesis only. Pressure gradient is not pressure, but pressure difference that determines the flow.
BBlee: So we painfully abandoned such charming CHIVA theory to this embryonic vein remnant management after the trial on afew cases in the late '90 accordingly, which we once thought to be the most beneficial to this group two decades ago.  
So hopefully you could teach us the exact indication we might have missed with inappropriate implication- 

C.Franceschi: What do you mean by CHVA procedure?  Let me explain mine in few words: In the marginal/sciatic/lateral VM with normal deep venous network or with deep venous network hypoplasia and/or angio-osteodystrophy ( KTW syndrome), the CHIVA strategy  is to favour the most possible not only deep drainage but superficial also ( the cutaneous angioma mixed with micro lymphatic malformation)  need to be properly drained…otherwise, they worsen. These VM are made of different kinds of shunts, differently mixed in every patient). For example, mixed shunts are often detected by Duplex and they have to be treated in order to disconnect the closed shunt part of it and preserve the vicarious one. These operations ( 1 to 5 ) are performed most of the time in local anaesthesia   and in several steps ( One operation each 6 months) in order to ovoid any draining flow blockage and permit a venous network “remodelling” within  6 months (progressive clinical and hemodynamic improvement) . The hemodynamic mapping is not so easy and need a peculiar expertise. The unpleasant outcomes occur when the vicarious shunts are blocked and the closed shunts are destroyed instead of disconnected, because both lead to a drainage impairment, deep drainage for the open shunts and superficial drainage for the closed shunts. We don’t care about the histology of the veins since they are able to make the job (to drain, more or less like a “good” prosthetic graft). But we care about their fragility that varies extremely from a patient to the other in order to perform the best possible the ligature-division with non absorbable thread. 

12/12/09 12:12Dear dr. Escribano,
you wrote „fortunately flebography is history“.
That may be true for the identification of the GSV reflux, but not for the evaluation of the deep venous system and insufficient perforators in terms of number of valves, presence of valves in the three crural vein groups, grade of perforator insufficiency and so one. You and others will answer surely ecocolordoppler can give the same informations, and it may theoretically true, but I want to now, who is examining every valve and venous group in the calf and above the knee to the iliac confluens. Certainly in our daily work such an examination is not necessary by all means, but it may be important to now and possibily predict one of the causes of recurrency of varicose veins, the preexisting insufficiency of the deep venous system.
Sincerely
Heinrich Ebner
Claude F.

Echocolor doppler doesn't show evrey time the valves...but assess the competence of any vein, so the presence of one or more vcompetent valves thanks to hemodynamic manoeuvres ( as astronomers "see a planet and its weight" by their effect on their star and not thanks to a direct view that would show it but not its weight) ) that are not so easy to achieve during phelbography.
Amicalement
Cher Dr Recek! 

  

Je crois que c'est précisément le point de désaccord. Chiva produit en étapes, et s'occupe de la première intervention chirurgicale si le reflux persiste, parce qu'ils sont d'avis qu'il existe une étiologie centripète de l'insuffisance veineuse. Je voulais faire la même question ou une remarque, mais je ne peux pas tirer sur les racines de la Chiva (qui a la remarque de pouvoir), parce que je n'étais pas le premier travail de Franceschi certainement comprendre, puis avait des problèmes pour trouver une description claire . Une tentative d'examiner la question directement avec Franceschi est sur la réticence de Franceschi, qui a offert seulement un cours théorique sur TOS. Maintenant je suis avec des distances à la recherche d'un article de clarification. Sont-ils peut-être pas trouvé quelque chose? 

Cordiales salutations 

Heinrich Ebner 
Dear Dr. BB Lee

 

12/12/09 17: JM Escribano
11Probably duplex is not enough, but it is the best tool nowadays. In my opinion the problem is not the measure of time of reflux - more dependent on the length of veno-venous shunt than of its energy- but to measure the capacity of the muscle pump.Unfortunately air plethysmography has not met the expectations it had created.On other types of plethysmograph, the problem they have, in general, is that they can not gauge the level 0, therefore provide only qualitative data and and  do not provide additional information to the duplex examination.
 

Saludos,
JM Escribano
GSV Caliber reduction and reflux elimination

by tributaries disconnection. Evidences and

hypotheses.

Part 3

The reflux reappears: what to do ?

Maybe it's true that practically and in some selected cases ASVAL and

Chiva 2 are the same procedure, i.e. a Muller phlebectomy, which

eliminates the re-entry point (Chiva would say the secondary escape

point), in order to achieve a reflux elimination and a GSV calibre

reduction.

The difference however is in what happens later.

Chiva practitioners know exactly when phlebectomy doesn't work in

achieving a reflux elimination, i.e. when dealing with something different

from Shunt II Open and Shunt III. (fig. 1)
[image: image7.emf]
Fig.1 – Shunt III, the prerequisite for Chiva 2 procedure.

So that in Sh I (fig. 2) and IV, it's necessary to close also the primary

escape point and in Sh V the primary and the secondary ones.
[image: image8.emf]
Fig. 2 – Shunt I on the Shorter Saphenous Vein (SSV)

Note that in all these cases phlebectomy doesn't work, so ASVAL suggests

a GSV ablation.

As to Sh VI, it doesn't involve GSV, so it's a pure phlebectomy.

As to evolution we have 2 possibilities:

– a failure, i.e. a reproduction of a secondary escape point, so that we

repeat Chiva2 or ASVAL (phlebectomy)

– a transformation of the anterograde GSV into a ShI (the reflux

appears again, because a good re-entry perforator develops). Maybe

ASVAL considers it a relapse and suggests a GSV ablation, while

Chiva was waiting for this evolution, in order to apply finally a

Chiva I procedure.

Strategy Schemas

ASVAL (sorry for any misinterpretation)

Description

Phlebectomy of the superficial extrasaphenous venous varicosities,

forming the so called “reservoir”, distributed on 32 pre-defined

zones.

Prerequisite

Moderate reflux in the saphenous system.

Goal

GSV calibre reduction and reflux elimination.

Scheme

Tributary disconnection.

In case of failure

If new varices develop in N3, repeat ASVAL. Otherwise, if a more

important varicosis develops, perform an ablative procedure of the

GSV.

CHIVA 1

Description

Chiva crossotomy (fig. 3) or flush ligation of intrasaphenic

incompetent perforators.

Prerequisite

Shunt I. (fig. 2)

Goal

Transformation of Shunt I into Shunt 0, which is an artificial similphysiological

input-output draining path.

Scheme

Sh I –(Chiva 1)→ Sh 0

In case of failure

Analyse and then close any new or relapsing escape points.
[image: image9.emf]
Fig. 3 – The Chiva Crossotomy

CHIVA 2

1st Step

Description

Saphenous system tributary disconnection.

Prerequisite

Shunt III. (fig. 1)

Goal

Transformation of Shunt III into an anterograde system.

Scheme

Sh III –(1st step Chiva 2)→Anterograde system

In case of failure

If reflux persists in N2, it was not a Shunt III, so you can jump

to the 2nd step.

Wait

Description

Do nothing. Sit down and wait 1 hour, 1 day, 1 week, 1 month,

1 year, several years, forever.

Prerequisite

Anterograde system.

Goal

Spontaneous transformation of the anterograde system into a

refluxing Sh I.

Scheme

Anterograde system –(wait for a spontaneous transformation)→

Sh I

In case of failure

If new varices develop in N3, repeat Chiva 2. If reflux develops

in N2, it isn't a failure, but the achievement of the planned goal.

2nd Step

Description

Perform a Chiva 1 Crossotomy.

All other features as in Chiva 1 procedure.

Chiva 2 globally

Description

Saphenous system tributary disconnection. Wait and then

perform a Chiva 1 Crossotomy.

Prerequisite

Sh III. (fig. 1)

Goal

Transformation of Shunt III into an anterograde system.

Spontaneous transformation of the anterograde system into a

refluxing Sh I. (fig. 2)

Transformation of Shunt I into Shunt 0.

Scheme

Sh III –(1st step Chiva 2)→Anterograde system–(wait for a

spontaneous transformation)→Sh I –(2nd step Chiva 2 or Chiva

1)→ Sh 0

(NB! 2nd step Chiva 2 and Chiva 1 are synonymous)

In case of failure

If new varices develop in N3, repeat Chiva 2.

If reflux persists in N2, it was not a Shunt III, so you can jump

to the 2nd step.

If reflux develops in N2, it isn't a failure, but the achievement

of the planned goal, so you can jump to the 2nd step.

Hypotheses for caliber reduction and reflux elimination

Many hypotheses were proposed to explain this phenomenon. As the

review could be a very long one, it's better only to list the proposed items:

• Venturi effect.

• Speed reflux for valve closure (Bemmalen).

• Action of endothelin 1 and Sarafotoxin S6C on the vein walls.

• The Hemodynamic model is common to several systems: confluence

GSV/SSV into deep veins in thrombosis free systems, confluence of

tributaries into GSV/SSV.

• The primary venous reflux is a local or multifocal process.

• Varicogenesis starts from tributaries.

• Ascending and descending theories for varicogenesis

• Pittaluga scheme for zones, NZT and the reservoir effect.

• NZT proportional to reflux elimination, symptom relief, varicoses

relapses.

• Available Input-Output paths after tributaries disconnection.

• Electrical analogue models.
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Motive forces of the venous circulation in the lower extremity
     The venous flow in the upright position is oriented against the gravitational force and needs motive forces: 1( vis a tergo, which is the remaining energy produced by heart pumping (pressure difference of about 15 mm Hg), and 2( the activity of the calf muscle venous pump. The venous circulation is a complicated valvular system that functions only with competent valves, otherwise the blood is shunted backwards, due to the gravitation force, and the pumping system of the calf becomes less effective or totally ineffective, depending on the amount of the shunted blood volume.
     The blood volume expelled during calf muscle contraction brings about acceleration of the blood flow in the outflow tract (popliteal and femoral vein, A-sound, but not dilation of the popliteal vein. The healthy heart is able to accept the increased supply of the venous blood;  in cases with saphenous vein incompetence, the increased circulation is restricted to the affected lower extremity (private circulation according to Trendelenburg(, (1(.

Venous reflux

     When examining the venous reflux, we must define not only an isolated segment of the reflux-carrying vein, but also the source and re-entry point of the retrograde flow. Similar to electricity, the flow can occur only in a conduit connecting two different potentials. The different potentials in the lower extremity arise during the activity of the calf muscle venous pump, with higher pressure in the thigh veins and lower pressure in the lower leg veins (2( . The pressure difference in the veins of the lower extremity can be evoked, in addition, by increased abdominal pressure, which raises the pressure in the thigh veins (strain pressure: Valsalva, coughing. In both situations, the different pressure potential triggers reflux (or shunting of venous blood within an incompetent vein from the thigh into the lower leg. In healthy persons, the shunting is inhibited in spite of the pressure gradient due to competent valves. Hence, shunting of venous blood from the thigh into the lower leg of any kind and magnitude is a pathological phenomenon; the consequence of shunting is impairment of the pump effectivity of various degrees up to total checkmating the calf pump system. Therefore, the aim of the therapeutic endeavor should be repairing the damage to the "peripheral heart", i.e. elimination of blood shunting through incompetent channels. Unfortunately, due to the biological properties of the human organism in primary varicose veins, the defective system of the venous circulation tends to rebuild shunting of venous blood after accomplished repair(3(.

     The re-entry points are situated in the deep veins of the lower leg.

     The most common conduit for venous reflux is the great saphenous vein (GSV(; it is fed with blood coming from deep, mostly incompetent veins. Incompetent deep veins contain a blood capacity that is large enough to evoke retrograde flow of any intensity including that one which is able to cause the most severe forms of chronic venous insufficiency.

     It was proved that in primary varicose veins the deep veins proximal to the saphenofemoral (SF( junction are incompetent in most cases, if not in all, so that no competent valve is situated between the SF junction and the right atrium. Rima defined 1836 for the first time the valvular incompetence with cavo-iliac-femoro-saphenous reflux (4(. Trendelenburg (1( wrote in his article that the varicose veins are immediately emptied and filled up with lifting and lowering the extremity. Ludbrook and Beale (5( confirmed the free communication between the v. cava inferior and the common femoral vein in varicose vein patients by unhindered transmission of venous pressure.

     Refluxing blood volume running downwards within superficial veins is transported through lower leg perforators to the deep lower leg veins and represents an additional load on the calf pump system: the expelled volume increases, which provokes dilation of the outflow tract (popliteal and femoral vein. Similarly, the diameter of deep lower leg veins which participate on the “private circulation” defined by Trendelenburg increases as well (documented by phlebography; nevertheless, that does not necessarily mean that the deep lower leg veins become incompetent. Although broadened, they keep their valve competence even in long-standing chronic venous insufficiency (when caused by reflux in superficial veins. After abolition of superficial vein reflux, the severely disordered hemodynamic situation and pump function returned to normal (proved by plethysmography, and the enlarged diameter of the affected veins diminished (proved by phlebography and duplex ultrasonography in a number of papers.
     Hence, reflux (shunting( of venous blood originates in the thigh, issues in the lower leg and causes ambulatory venous hypertension, the grade of which depends on the amount of the refluxing blood volume. The pathway of the refluxing blood must not necessarily be the shortest one. The Giacomini vein, for instance, cannot empty into the popliteal vein because the saphenopopliteal (SP( junction lies at the higher pole of the pressure gradient. The retrograde flow in the Giacomini vein runs as follows: popliteal vein (higher pressure( > SP junction > Giacomini vein > GSV stump > perforating vein > deep lower leg vein (lower pressure(. As Franceschi has stressed in this context, a normal looking antegrade and upward flow may be abnormal when occurring in a usual superficial venous insufficiency pattern.

	:
	15/12/09 09:51


Recek contribution Part 1 : Physiological definition of venous reflux in the lower extremity 

     Venous reflux in the lower extremity is a retrograde, i.e. toward the periphery oriented flow in an incompetent vein that connects both poles of the pressure gradient arising between the veins of the thigh and the lower leg either during the activity of the calf muscle venous pump in the upright position and under the influence of gravitation or by strain effort increasing the pressure in the femoral vein.

Recurrent reflux

     The term neovascularization means, in the general sense, that new venous communications develop between deep veins (in most cases the femoral vein) and superficial veins (in cases with SF disconnection the incompetent saphenous stump( and cause recurrent reflux.

     Crossectomy totally abolishes reflux in the incompetent saphenous vein immediately after intervention (8). The presumption that the saphenous stump will either occlude or shrink and become competent after crossectomy, and that in this manner the reflux will remain completely abolished in the future as well did not become real; on the contrary, directly the opposite happened as what was expected: the saphenous stump remained open and incompetent.  According to follow-up studies, new venous communications arose between the femoral vein and the saphenous stump in the course of time and cared for the development of recurrent reflux, draining the blood from the thigh into the lower leg (9(. As mentioned above, varicose vein disease possesses inherent tendency to recur; we are faced with this reality and we must take note of it.
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15/12/09 19:33Couldn't agree more, Dr. Ebner.

Even in our UIP Consensus for the Venous Malformation, to be published in
International Angiology in December Issue, the phlebolography remains a gold
standard for such complicated venous/vascular condition although we do NOT
use this big gun from the outset.

Of course, the Duplex has given us tremendous help with no question; it is
THE best to screen every vascular case to start with, which we never dreamed
till last decade. I by myself campaign aggressively for the role of such
non-invasive test with the combination of Duplex and MRI as a new gold
standard for the diagnosis as we published in many through years. 

But they should be sufficient only for the diagnosis per se, no more, no
less. But based on this invaluable tool, we get all the information we need
for the diagnosis to make a decision for the management, sometimes for the
observation only. 

But once the treatment is decided, the phlebography would become a road map
for most of venous disease remaining as a gold standard. 

So I duly support Dr. Ebner's point 100%.

Congratulations.

Byung-Boong (B.B.) Lee, M.D., PhD, F.A.C.S.
15/12/09 20:03Claude

You are absolutely right: common variable (post aneurism and proximal artery dilation to AVF (malformation or dialysis) is not the pressure neither viscosity (constant) nor volume but velocity.

That is fully proven fact with no change on its concept through decades. But I do respectfully disagree with your second statement: "-----turbulences cause dilation. Why? Because they redirect part of pressure energy.-----". Yes and no! Most of fluid dynamic textbook through last decades clearly endorses the interpretation of the turbulence as the outcome of redirected pressure energy as you claim. But we learn through the clinical cases that the dilatation of the vessel wall is another matter because the dilatation comes first in many occasions of the arterial diseases as the outcome of remodeling of the atherosclerotic vessel wall, and the turbulence is the outcome of the reaction of the multilaminar flow to accommodate to the new anatomical condition. There are quite a few publications in biomed engineering journal based on the computer simulation model recently so that we no longer believe the role of turbulence as the sole cause of the dilatation but rather more meaningful as the secondary phenomenon to reflect new condition. This new concept has changed many to understand the intimal hyperplasia along the anastomotic site with the discrepancy of the size/diameter better. Of course, the turbulence would precipitate further wall expansion with no doubt.

Regarding to the implication of the CHIVA concept to the marginal/sciatic/lateral VM you brought up, your approach/concept as the way you do to a normal vein is NOT right for these abnormal veins; we learned through many painful lessons that whether it accompanies with normal deep venous network or not, the embryological vein remnant is NOT a normal vein; they are sick vein and they destined to take a natural course of the deterioration no matter what you do to preserve it, either with the principle of CHIVA or ASVAL. Believe me, we tried every possible way we could implement to keep these sick veins stable for three decades when there is no natural compensation (e.g. aplasia of the femoral vein) by the removal of these sick veins and we concluded we would not gain very much at all to this specific group with such approach through lengthy review of two decade- experience during the visiting professorship to Prof Raul Mattassi's Santa Corona/Salvini group of Milan a few years ago.

All the best,

BB
15/12/09 20:17Thanks, Dr. Escribano
But I understandthat the new version of the PPG - I do NOT have any experience by myself- is now precalibrated to stabilize the baseline so that there is no more difficulty the first generation used to have. Anyone has the experience with this PPG?
15 December 2009C.Franceschi 
BB Lee
BBLee:Duplex has given us tremendous…..But they should be sufficient only for the diagnosis per se, no more, no
less. But based on this invaluable tool, we get all the information we need for the diagnosis to make a decision for the management, sometimes for the observation only. But once the treatment is decided, the phlebography would become a road map for most of venous disease remaining as a gold standard.
C.Franceschi:: This is an opinion but not an evidence. Comparison  between Phlebography and Duplex , depends on what you mean by Duplex. In France, and especially in my team, angiologists are  hemodynamists and  sonographers. According to our 30 years practice, “our” Duplex, I mean the way we use it,   is definitely much more reliable than phlebography in venous MV. Thus, our friendly disagreement is due to our different way to perform Duplex. So, I suggest our young colleagues who need it, to improve their practice visiting our labs. 
BBLee :Regarding to the implication of the CHIVA concept to the orginal/sciatic/lateral VM you brought up, your approach/concept as the way you do to a normal vein is NOT right for these abnormal veins…..the embryological vein remnant is NOT a normal vein.  they are sick vein and they destined to take a natural course of the deterioration no atter what you do to preserve it, either with the principle of CHIVA or ASVAL  Believe me, we tried every possible way.
C.Franceschi: ASVAL regards only varices associated with GSV reflux and has nothing to do with the marginal vein. We have implemented CHIVA in VM by VM with or without deep femoral vein aplasia since 20 years with GOOD results (t not complete healing but no worsening) because along the 10 previous years experimented the catastrophic destroying methods. So I am not sure that you performed CHIVA as we do, because there is no rational reason that a method efficiency changes according to the east or west side of the Atlantic. . 
Amicalement
18/12/09 21:26Delighted to have your second statement on how to salvage the MV like GSV.
The fundamental issue here is 'Is it worthy to keep the MV by appropriate drainage procedure based on CHIVA principle?" My answer, as I already specified  before, is NO. Because they/MV are NOT normal but sick/abnormal vein as an embryologic tissue remnant. Although the MV is the outcome of the defect, structurally as well, along the later stage of embryogenesis-we call it a truncular VM-, they are far vunerable than we believe as an pathological condition, especially as a source of often acute fatal PE if not, chronic pulmonary hypertension by often silent PE in subclinical form down the road to result in cor pulmonale; they die slowly unless we do the (cardio)pulmonary transplantation. So this sick vein got to go, period! I learned a painful lesson for the last 40 years as ex-transplant surgeon.
 
However, your answer is YES based on your experiences on the MV which was salvaged by the CHIVA, correct? Fine!
Before I  write you through the private line/email later, I wish you verify some fundamental issues in this regard since you and Paolo Zamboni accepted my invitation to the Lymphedema book I and John  Bergan will edit through Year 2010 as the author for the chapter 18. Phlebolymphedema/18-2. Relationship between Chronic lymphatic insufficiency and Chronic venous insufficiency. 
 
Your chapter will be in pivotal position to link the preceding and subsequent subchapters: 18-1. Definition and Pathophysiology-: “Chronic veno-lymphatic insufficiency” by Mark Meissner, Seattle, WA, USA and my subchapter, 18-3. Management of  Phlebolymphedema as well as 18-4. Management of phlebolymphedema ulcer by my Georgetown Wound Center Directors, Richard Neville & Christopher Attinger. 
 
As you already know very well, the primary phlebolymphedema is mostly due to the combined condition of the venous (VM) and lymphatic malformation (LM)- both could have extratruncular and truncular components together-, and the most common truncular VM is the marginal (MV)/sciatic/lateral embryonic vein. This MV has such notorious reputation of high pressure accompanied by high volume-comparing to the normal superficial/deep venous system- and often combined with hypoplastic deep-iliac/femoral- vein.  And of course they all have unique condition of avalvulosis which allow the surge/reflux downward to make an indolent stasis ulcer along the ankle region. And further they often accompany various conditions of the anomalous superficial vein system (e.g. double GSV, absence of GSV, etc) to confuse the normal physiology. 
 
Now I can hardly wait to learn from you how to implement the CHIVA for this phlebolymphedema ulcer by the management of hemolymphatic malformation (VM+LM+VM) with such abnormal vein distribution. 
It would be much better if Paolo Zamboni or Fausto chip in to help me and Claude to solve this enigma.
All the best,
BB
20/12/09 18:09

Dear All, 
Here Answers to the last 50 Mails...
Dr. Recek: Different Results in CHIVA 2 in different groups. My impression
is that different ways of definitions and forms of applying Duplex may be
the reason for this differences. So very standarized options to define a
Shunt 3 and the possibility to apply CHIVA 2 should be defined (best sitting
together around a Duplex Device with patients whom we would treat, so that
we are pretty sure to speak of the same thing). 
Fausto and Escri: 
Like you say, Fausto, the new Reflux in CHIVA 2 is a goal, not a failure. So
we have to define many things :Sometimes you chose CHIVA 2 thinking of an
unique treatment (one refluxive Side--Branche at the thigh, not so thick
GSV). Sometimes you chose CHIVA 2 thinking in two steps for sure: You take
the first regarding a better cosmetic result (better reduction of very thick
side branches), knowingg, that in a second step you will perform crossotomy
and you will not lose the GSV to a phlebitis (which could happen if you
perform both crossotomy and sidebranch in one step. 
Air Plethysmo: In Germany we use PPG. Indication is supported by clinic and
duplex, but a follow up of severity and of result after surgery is possible
very well by PPG. 
Have a nice Christmas, erika

pDr. med. Erika Mendoza
Speckenstr. 10
31515 Wunstorf
Tel.: 0 50 31 - 91 27 81

Besuchen Sie unsere Web-Seiten: 
www.venenpraxis-wunstorf.de
www.chiva.info
20 December 2009

18/12/09 21:26
BBLee: Delighted to have your second statement on how to salvage the MV like GSV. The fundamental issue here is 'Is it worthy to keep the MV by appropriate drainage procedure based on CHIVA principle?









.Franceschi: GSV salvage: Double purpose: a-Future possible by-pass, b-Drainage respect in order to improve the skin status AND avoid recurrences due to short and/or long term  vicarious effect. In case of MV,  saving the superficial veins, even if varicose and genetically abnormal, is not designed for any future by-pass, but for the drainage respect in order, not only  to improve the skin status,  AND  avoid recurrences due to vicarious effect, BUT to save the necessary vicarious pathways in case of deep venous aplasia. For drainage, an imperfect vein is better than no vein. 














BBLee: VM are far vulnerable than we believe as an pathological condition, especially as a source of often acute fatal PE: 









.Franceschi: when possible according to the location and technical feasibility, we excise the part or whole of a muscle where the emboligenic MV is located ( I have already shown you some photos of theses Duplex guided operations). Fortunately, the patients with too extended emboligenic MV are not the majority. BUT this is different from MV superficial varicose salvage issue.

 BBLee: As you already know very well, the primary phlebolymphedema is mostly due to the combined condition of the venous (VM) and lymphatic malformation (LM)- both could have extratruncular and truncular components together-, and the most common truncular VM is the marginal (MV)/sciatic/lateral embryonic vein. . And further they often accompany various conditions of the anomalous superficial vein system (e.g. double GSV, absence of GSV, etc) to confuse the normal physiology.










 .Franceschi : CHIVA strategy improves  venous drainage ,when the hemodynamic configuration makes it possible, like the marginal (MV)/sciatic/lateral embryonic vein  . Unfortunately CHIVA provides no or few effects on the lymphatic associated impairment. In venous insufficiency, Demanding “total success” particularly in MV leads to immediate or delayed catastrophe. So, my main purpose is to never impair the drainage  in order to relieve pain and shift from a deformity to an aesthetic concern . In “normal” patients, with veino- lymphatic oedema, I warn them not to expect any dramatic edema reduction after CHIVA. 
Joyeux Noel et Bonne Année
 
Now I can hardly wait to learn from you how to implement the CHIVA for this phlebolymphedema ulcer by the management of hemolymphatic malformation (VM+LM+VM) with such abnormal vein distribution. 
It would be much better if Paolo Zamboni or Fausto chip in to help me and Claude to solve this enigma.
All the best,
BB
20/12/09 19:05Hello BB Lee,

I have not the your great and long lasting expertise neither the one of Claude Franceschi in treating this disease, so let me only express some remarks. 

As you correctly noted, the hemodynamic presentation varies greatly, so that a thorough examination is necessary, in order to plan a strategy.

Essentially, we have some items to be clarified just before a therapy:
- which is the vicarious function of the MV, as we must respect it ?
- which is the reflux and where it reenters and through how many possibilities does this happen ?
- is there a point where the vicarious function and the reflux separate each other, so that our therapy could act only on one of the 2 components ?
- If there is a reflux, we surely have a reentry point. How are they related to the ulcers ?

As to embryological nature of the MV, you are absolutely right.

The problem is this:
- whether it is embryological or not, actually we have a hydraulic circuit with collapsible tubes, but all this is in the domain of applied physics.
- the embryological nature acts on the evolution of the system. Given the new pressure regimen in the veins, they will react. Acquired diseased veins will react differently than embryological ones, which presumibly will change their wall features more quickly.
- We need some data about. Acquired diseased veins generally change their wall structure during varicosis, so that in comparable pressure regimens their rest caliber (V0) increases while the compliance (d[Delta V/V0]/dt) decreases. In simple words, they are dilated under the rest pressure, but their wall is more rigid and thick. What happens in a embryological vein ? Is the biological action comparable ?
- whether it is embryological or not, after Chiva therapy actually we have a hydraulic circuit with collapsible tubes, which have new features, but all this is in the domain of applied physics.

Which is the meaning of this ?

Biological variables act changing slowly the features of the components of the hydraulic circuit, but in each moment the circuit can be effectively described using only physical variables.

Including also the partial thrombosis and the frequent PE epysodes, we could modelise this, hypothesising that the MV is a changing resistor and a changing capacitor, with a very slow time dependent variability law and a dependence also on the pressure levels.

The resistance could change with time, depending on the outflow quality (relapsing PE epysodes), while the capacitance could depend on the wall features.

This could be a simple/1st step model to approach the hemodynamic of the MV.

Regards,

Fausto Passariello

· Step 2: Jan 12th - 22nd, 2010(open). 
· Compliance: physical and biological features(open). 
· Neoangiogenesis(open). 
· Vein interruptions/obstructions and redo's. Why, how, any prevention ?(open). 
· Varicogenesis, biology and hemodynamics(open). 
· Step 1: Dec 1st - Dec 10th, 2009 (closed). 
· Physical and Biological variables generally involved in Venous Diseases (closed). 
· Definition of Escape point and associated variables (closed). 
· Definition of Drainage and associated variables (closed). 
· GSV Caliber reduction and reflux elimination by tributaries disconnection. Evidences and hypotheses (closed). 
09/01/10 10:17

Dear BB:
The discussion about marginal vein is interesting; the fact that a discussion opened about, means a increased interest in the till now less known topic.
I feel that it is mandatory to have very clear in mind first that MV is completely different from a varicose saphenous vein. If this pont is not absolutely clear (I'm not sure that it is..) the discussion basis is wrong. To have clear this concept it is necessary to see many MV as they are not all the same and the hemodynamics can be very different. I don't agree with the concept that a dysplastic vein is better than no vein. To apply the CHIVA concept to MV may be incorrect because the effects on saphenous vein observed after CHIVA are NOT the same like in MV.
Other main differences are that perforants may also be VERY diferent fom insufficient perforants in varicose veins, as you know. Some enourmous perforants that we see in some cases have a hemodynamic effect very different from a varcose vein system. Moreover, the problem of the conditions of the deep venous system needs also to be considered.
Anyway, as much as I thought about, stimlated by this discussion, as less reasons to save this vein I could find.
A main physiopathological argment against maintenance of MV in my opinion, is following, : normal venous outflow in a limb is given by two effects: 1) the valve function of the deep veins and 2) the muscle "pumping" effect on the deep veins. Both this effects are missing in MV. On the contrary, in case of a normal deep vein system coupled with a MV, the pathological valveless very large perforants will push blood towards the MV increasing the abnormal superficial hypertension. By removal of the MV we try to eliminate his unfavorable mechanism.
In case of hypoplasia of deep veins, removal of MV has been effective to stimulate a dilation of the hypoplastic veins, as Stephan Belov, Dirk Loose and also myself has observed several times.
Question remains in case of a aplasia of the deep veins: can we apply some form the CHIVA concepts in this case? I have not a clear answer to this question. In these cases perforants cannot be treated because they are essential for venous outflow. Fortunately, these cases are rare. 
Anyway, it could be intersting to open a discussion by a group of experts on some typical cases of MV. It will be very useful to demonstrate how different MV can appear, often completely different from a varicose vein which is able to adapt and reduce size after hemodynamic correction while MV (I think) is not able to do this.
Best regards an again a Happy New Year
Raul Mattassi 
A main physiopathological argment against maintenance of MV in my opinion, is following, : normal venous outflow in a limb is given by two effects: 

1) the valve function of the deep veins and

 2) the muscle "pumping" effect on the deep veins.
Dear Raul and All,

Raul, forgive me if I answer your mail even if not it is not addressed to me. But, regarding the importance of the matter, I’m sure of your acceptance.

 Valves and muscles are both and at the same time necessary for the  valve-muscular pump VMP  function ( alike the heart)

The VMP delivers a specific flow/pressure which we may call VMP pressure. This function is not necessary when the hydrostatic pressure HSP is low like in lying posture, but mandatory in upright position ( high HSP) where, when walking,  it fractionates dynamically the excessive HSP, assumes the transport of the increased flow due to muscle activation  and delivers all its  energy downstream up to the heart.  In case of valve incompetence, the HSP pressure fractioning is impaired and part of the energy produced by the VMP turns back distally where it increases the pressure.

But the venous blood flow/pressure is also made of the residual pressure that constantly drains the tissues. 
The compliance of the veins (and arteries) interferes only with the reservoir effect, the venous calibre and  the speed of the pressure wave but not with its direction nor with its quantity. So, a vein fulfils its essential role when it drains the blood whatever its “constitution” as long as it is non thrombogenic ( e;g a prosthetic by-pass plays the role of an artery  even if not perfectly despite not natural ). 
In MV, the drainage may be impaired for various reasons and according to the posture. 
Hypo and aplasias ( obstacles to the flow) not correctly by-passed causes a constant venous hypertension due to residual pressure, and here, the by-passing (vicarious) veins must be preserved and if possible enlarged. In addition, superficial angiomas increase the residual pressure because.

 When the venous network is rich enough but incompetent, the venous insufficiency appears only in standing (sitting) position where the excessive HSP is not fractioned. In case of closed shunts (connected normal and incompetent abnormal veins ) their disconnection improve the pressure. Destruction of the incompetent shunting vein ( instead of disconnection) impairs its proper superficial drainage function, aggravate the angioma and leads to varicose recurrence. 
SO, AS the association and connections  of aplasic , incompetent, and normal veins is not standard but drastically different from a patient to another, a precise anatomo-functional assessment is mandatory in order to implement the better hemodynamic strategy ( fractionate the HSP, disconnect the closed shunts, respect both draining and vicarious veins , even if large and ugly!)
These considerations match with my 30 years practice in VM, destructive for 20 years then CHIVA for 20 years where the outcomes are much better. So as I have practiced both, I think that my contribution should be more than an hypothesis/opinion, but relation of data according to 2 different hemodynamic concepts and strategies. Is your opinion based on hypothesis or practice of CHIVA? 
All the best

 Both this effects are missing in MV.

On the contrary, in case of a normal deep vein system coupled with a MV, the pathological valveless very large perforants will push blood towards the MV increasing the abnormal superficial hypertension. By removal of the MV we try to eliminate his unfavorable mechanism.
In case of hypoplasia of deep veins, removal of MV has been effective to stimulate a dilation of the hypoplastic veins, as Stephan Belov, Dirk Loose and also myself has observed several times.
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