Evaluation of the CHIVA theory
C.Recek: Black and blue. .Franceschi response:  Red  
CHIVA is a conception comprising, on the one hand, evidenced hemodynamic elements; it opposed the generally acknowledged theory of incompetent calf perforators; it termed calf perforators “re-entry points” of venous reflux irrespective of their size, in contrast to escapes points according to the theory of incompetent calf perforators; it stressed the effectiveness of saphenous reflux interruption at the sapheno-femoral junction. In this regard, it represented a progressive contribution as it opposed the generally accepted false opinions prevailing at that time OK. But on the other hand, it encompasses subjectively contrived ideas and perceptions that do not reflect or are at odds with the reality. 
First of all, the so called “physiological drainage” of venous blood from superficial thigh veins into the deep lower leg veins through the preserved incompetent saphenous remnant in the thigh after high ligation. The superficial veins  content in “normal” is blood that flows from the microcirculation where the tissues are drained. In “abnormal” this draining flow remains in addition to flow coming abnormally from other veins. Why not? Please explain . Furthermore, it uses superfluous terminology describing fictive situations: closed and open shunts, subdivided moreover into subtypes, fractioning of hydrostatic pressure, vicarious circulation, subdivision of the venous network in R1 – R4; this all adds to unnecessary complexity and to additional confusion. Could you tell why these patterns are fictive, since there are assessed and elicited by most independent DUS practitioners. They allow  to change the apparently inextricable/ confusing  network  in clear patterns  thanks to a systematisation of  the normal and abnormal hemodynamic/anatomic configuration of the venous flow. Ultimately, CHIVA does not take into account some proven evidences, such as ambulatory venous hypertension, ambulatory pressure gradient.Nevertheless, CHIVA is based on these parameters. 
The term fractioning of hydrostatic pressure is a pure invention. Hydrostatic pressure exerts its effect in the quiet standing position and has the same value before CHIVA treatment as after the procedure. High ligation or any other ligation along the incompetent GSV does not fractionate the hydrostatic pressure; it just precludes reflux in incompetent GSV or its tributaries and counteracts in this way the development of ambulatory venous hypertension during calf pump activity. Yet, as you know , according to various studies ( last one from E.Mendoza cited on Vasculab) , the calibre of the GSV is reduced dramatically after SFJ ligation/section. On the otherr hand, ( first step fo CHIVA 2 steps ( as in ASVAL) in SHUNT III the GSV calibre reduce despite the non ligation of the previously refluxing SFJ. This is due to the disconnection of the closed shunt (stop of the overloading flow). But it reduces even more , when the recurrence of the reflux occurs, lead to the SFJligation/section, proving the fractioning effect on the hydrostatic pressure.  
When we are speaking about reflux, we must define: where is the source (point with higher pressure); where is the issue (point with lower pressure); where is the reflux carrying conduit connecting both points. The position of the two pressure points determines the flow direction. The physiological flow direction in the venous system is centripetal: from the periphery to the heart. That does not mean that it must take always a straight way; the path can be winding. In the lower extremity, the point with higher pressure is situated more distally, the point with lower pressure more proximally (at rest, during calf muscle contraction). Ambulatory pressure gradient arising during calf pump activity inverts the position of the two points: the point with higher pressure is now alternately situated more proximally (in the thigh), the point with lower pressure more distally (in the lower leg); the resulting flow direction in an incompetent vein connecting both pressure points is centrifugal; it is a pathological flow; it is a reflux. We must realize that this pathological centrifugal flow produces ambulatory venous hypertension, the degree of which depends on reflux intensity. Drainage of venous blood from the thigh veins into the lower leg veins does not exist under physiological conditions; competent valves preclude it. As you say , the drainage of the thigh veins into the lower leg veins is not physiological …but it plays the same role provided it is not overloaded by a shunt and/or strained by a too high column of pressure CHIVA fractionates the column and disconnects the shunts). So its role remains physiological, despite  “anormal” because  “descending” as well as the “normal” descending flow of the descending tributaries of the GSV arch. The physiological drainage “job” is fulfilled. ( Have glance to the APG and RPG assessment below)
CHIVA does not proceed on the assumption that the venous flow direction is determined by physiologically changing pressure gradients. Yet it does. Particularly it stresses on the Pressure Gradient changes during the Diastole/systole p) pahasic action of the muscular pump.,  . It defines the physiological direction of venous flow as a flow respecting the hierachy of the physiologic drainage N3>N2>N1, i.e. from superficial into deep veins. Thus, according to the CHIVA theory, the drainage through the preserved incompetent great saphenous remnant after high ligation is considered to be a physiological situation, a favourable phenomenon because it respects the hierarchy of venous drainage from superficial into deep veins. The CHIVA theory does not take into account that the pathophysiological function of the deep lower leg veins is quite different from that one of the deep thigh veins. High ligation, which is the most effective therapeutic component of the CHIVA procedure, abolishes saphenous reflux, removes the hemodynamic disturbance, and restores physiological decrease in pressure in the lower leg veins during calf pump activity; in contrast to that, the ambulatory pressure in the thigh veins remains unaffected.OK Unfortunately, the excellent immediate result deteriorates progressively during the follow-up due to recurrent reflux. If you agree that t e immediate results are excellent, you must agree with the hemodynamic strategy. ,  The CHIVA theory disregards that, once the saphenous reflux has been abolished, new connections develop in the course of time between deep thigh or iliac veins and superficial veins in the thigh and provide new escape points for recurrent reflux. Thus, the centrifugal flow in the saphenous remnant is the consequence, let's use the CHIVA terminology, of newly developed (closed) shunts; the incompetent GSV remnant in the thigh constitutes the main route for recurrent reflux. The hemodynamic situation a few years after CHIVA differs from that one before CHIVA just in a lower level of reflux intensity causing recurrent hemodynamic disorder. Air plethysmographic evaluation performed by Zamboni, himself a CHIVA proponent, showed that the original value of reflux intensity before CHIVA treatment was 5.4 ml/s; 6 months after CHIVA it improved to 2.9 ml/s, but 3 years after CHIVA the intensity of recurrent reflux was 5.0 ml/s, i.e. nearly the same as before treatment, documenting in this manner the hemodynamic failure of the CHIVA method . I’m afraid there is an “artifact” which is corrected by the text extracted from our Book where extensive measurements are described referring to publications. The book: Principles of Venous of Hemodynamics.Novapublisher . New Yoyr 2010. On the same book (other extract below )  you will see that the recurrence rate  ( CHIVA vs Stripping :10 years follow up: RCT study Carandina and al ) at the SFJ is very low ( stripping also), and the difference of varicose recurrence compared to Stripping  relies on the absence of “novel” varices in the first one and high presence in the second one.  The predominant cause of recurrence in CHIVA is the re-canalisation of some peripheral disconnections.  
Varicose vein disease embodies a surprising and astonishing run of events: abolition of saphenous reflux removes the hemodynamic disorder, but simultaneously it creates hemodynamic preconditions for development of recurrent reflux. This phenomenon starting the same trouble while fixing the problem has been called hemodynamic paradox. Why , if the strategy is correct, we see some recurrences ( nevertheless only 50%  regarding the Stripping recurrences) ? Could be partly due to the tactics i.e . the  technical method used to achieve the strategy . We improved in using non absorbable thread stiches on the veins divisions and avoiding to leave behind stumps. 
As mentioned above, CHIVA takes the centrifugal into the deep lower leg veins oriented, although reflux-carrying flow for a beneficial draining phenomenon because it abides by the “hierarchy of the physiological drainage”; actually, it is reflux, a harmful phenomenon producing ambulatory venous hypertension. On the other hand, the systolic centripetal flow evoked by higher pressure in deep lower leg veins and lower pressure in superficial lower leg veins, streaming within calf perforators into the GSV and further via femoral vein toward the heart is regarded a reflux because the flow direction at the beginning is oriented from deep into superficial veins, i.e. it runs afoul of the “physiological drainage” N3>N2>N1. In reality, this systolic flow is a physiological centripetal double-barrelled streaming toward the heart through both the popliteal/femoral vein and the GSV. Thus, according to CHIVA theory, the harmful centrifugal streaming is referred to be a physiological phenomenon, whereas the physiological centripetal streaming is referred as reflux.
Articles claiming lesser recurrence rate after CHIVA than after ablative methods are misleading and at odds with the reality because they do not include the “drainage” in the preserved incompetent saphenous remnant, in reality recurrent reflux, into the recurrence rate; if this “drainage” had been included, the recurrence rate would have exceeded 80% in a few years of follow-up. Recurrent reflux is an indispensable part of varicose veins recurrence. In cases after CHIVA procedures, the recurrent reflux takes place mainly through the persistent incompetent saphenous remnant Yet, in most of all the CHIVA strategies ( except in SHUNT 3 1st Step and SHUNT 2)  the FLOW IN THE TREATED  REMAINS RETROGRADE (Reflux) . So a REMAINING reflux is EXPECTED, but relieved ( draining its physiologic blood) because no longer overloaded ( shunt escape point disconnected and column is fractioned) ; after ablative procedures, new superficial reflux carrying channels must first develop (in CHIVA terminology “vicarious circulation”). OK ( see below the results)
Principally, the results after CHIVA were not assessed by air- or strain gauge plethysmography, which are quite suitable methods enabling evaluation of the degree of the hemodynamic disorders caused by reflux or recurrent reflux; the exception was the article by Zamboni et al. Consequently, the presented results after CHIVA do not objectively reflect the real situation. Therapeutic results after CHIVA comply with those after sheer crossectomy;( Any study CHIVA vs Crossectomy validate your statement ?   the main therapeutic effect is namely achieved by abolition of saphenous reflux at the sapheno-femoral junction. Other therapeutic measures do not ameliorate this effect. For example: additional stripping does not improve the immediate hemodynamic benefit achieved by interruption of saphenous reflux at the SFJ.

Thus, the CHIVA theory diverges in several points from the reality. CHIVA reality is validated by long term  RCTs and Cochrane Review. Could you cite a study about our “reality”? - CHIVA method for the treatment of chronic venous insufficiency

Sergi Bellmunt-Montoya1, Jose Maria Escribano2, Jaume Dilme1, Maria José Martinez-Zapata3 

Cochrane Review number: 1671.  July 2013 .

This evaluation does not aim to discredit the CHIVA procedure; it intends to present objective assessment of the CHIVA theory, based on proven evidences, and to prevent overestimating the effectivity of this method . Once more, see by long term  RCTs and Cochrane Review.
Curiously, according to the survey among 675 surgeons of the French speaking Vascular Surgery Society performed 2003 by Perrin, only 0.3% of surgeons performed CHIVA. As on 2004 more than 40% of the superficial venous treatments in Spain where CHIVA, what is the reason? IN FRANCE , under the pressure of some leaders ( included Perrin ) overwhelmed the vascular community CHIVA of false informations: CHIVA short term recurrence, based on the failure of many surgeons who  didn’t study CHIVA properly and limited it, whatever the hemodynamic configuration to GSV high ligation and random varicose tributaries phebectomies. A study (Recurrent varicose veins of the lower limbs after surgery. Role of surgical technique (stripping vs. CHIVA) and surgeon's experience. Milone M, Salvatore G, Maietta P, Sosa Fernandez LM, Milone F:G Chir; 2011 Nov-Dec;32(11-12):460-3) shows that CHIVA performed by experts (i.e  who studied properly) is better than stripping and worse when performed by non experts ( who didn’t study properly)   

I’m not sure to have convinced everybody but CHIVA being not a religion, one  have not to convice anybody , but hope that some colleague understand properly the explainations and their validation by EBM. 
So far, CHIVA is validated as better than the “scientific gold standard” i.e CHIVA. Gold standard based on mainstream behavior is not “scientifical” but refers to extra-scientifical reasons.
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CHIVA Functional Results

Venous function can be assessed invasively, by the means of duplex, ambulatory venous pressure (AVP), and non invasively, by the means of photoplethysmography (PPG)-light reflection reography (LRR), or air plethysmography (APG) (see chapter 8).

1. Duplex scanning

One of the most debated point of the so called CHIVA 1 procedure is the reverse flow downward the re-entry perforator obtained after high ligation (see chapter 10). Many investigators considered it a reflux [108,211]. Postoperative duplex investigation in CHIVA 1 procedure demonstrates significantly different haemodynamic parameters of the reverse flow without change of compartment as compared to preoperative reflux. 

Particularly, peak systolic velocity (PSV), peak diastolic velocity (PDV) and resistance index (RI) as an impedance parameter derived from the formula 

RI = PSV/PSV-PDV are significantly different (G. Tacconi, E. Menegatti personal communication EVF Annual Meeting Barcellona 2008). Furthermore draining reverse flow corresponds to significant reduction of the cross sectional area of the GSV, which is in turn correlated to reduction of venous volume (Figure 11.1).
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Figure 11.1. Top panel: preoperative reflux wave assessed 15 cm below the SFJ in type I shunt. Bottom panel: draining reverse flow assessed in the same position 6 months after CHIVA 1 procedure. The significant change in PSV PDV and RI are indicated as Vsp, VTD, and IR respectively on the left side of the Doppler trace of the top and bottom panel. Particularly, RI passed from 3.10 to 0.60 clearly indicating the modification of flow impedance obtained by CHIVA 1 procedure. In addition the dramatic reduction of the cross sectional area of the GSV are apparent by comparing the preoperative saphenous eye image with that obtained postoperatively. 

Therefore, reverse flow of drainage without change of compartment is observed also in human physiology and is classified as shunt 0 (see chapter 5). In addition, the significance of the draining reverse flow is testified by the relationship between it and the improvement of functional parameters like AVP and APG described in the next paragraphs. 

2. AVP (ambulatory venous pressure)

The fall of venous pressure occurring with exercise represents the functional reserve of the venous system of the lower limbs and closely correlates with the clinical class of CVD [23,183,184]. It can be measured by the means of a needle transducer inserted into a foot vein, assessing the pressure at rest in standing (hydrostatic pressure), and after exercise (usually 10 tip-toe movements). In addition, it permits to assess the refilling time RT, i.e. the time to return from the minimal pressure value reached stopping the exercise to the initial value in standing position (Figure 11.1). Parameters can be assessed also excluding the superficial reflux by encircling the thigh with a tourniquet. Although some overlap exists between AVP values obtained in either healthy or insufficient veins of the lower limbs, such a measure is widely considered the gold standard in the evaluation of venous function. 

Seventythree patients underwent preoperatively and 6 months postoperatively AVP assessment by the means of classic puncture with a needle transducer of a foot vein, after a CHIVA I procedure. CHIVA I contemplated SF disconnection plus flush ligation of the tributaries at the saphenous trunk complemented by multiple stab avulsions (see chapter 10). The preoperative value assessed after ten tip-toe exercise was 50.13+6.56 mmHg; it passed to 28.82+7.14 mmHg six months postoperatively. The difference between pre and postoperative measurements was statistically significant using both Student 's t and Wilcoxon' s tests (p<0.001) [270].

3. LRR (light reflection reography)

The same group of 73 patients underwent to LRR evaluation preoperatively and 6 months postoperatively. LRR and PPG are both non -invasive methods capable to give a rough estimation of the calf muscular pump based on the slope of the curve obtained with tip-toe exercise. More precisely both methods can assess refilling time non-invasively (Figure 11.1) [19,214]. Refilling time measured preoperatively was 10.12+2.6 seconds. After CHIVA I procedure was prolonged to 19.80+4.91seconds, confirming the finding measured by the means of EVT (Figure 11.2). The difference between pre and postoperative measurements was statistically significant using both Student 's t and Wilcoxon' s tests (p<0.001) [270]. 

4. APG (air plethysmography)

APG permits to extrapolate four parameters which investigate several aspect of venous function [19,58,59]. Total Volume (TV), which is the amount of blood to be found in the venous reservoir, and measures the change in volume (in ml air) produced by the passage from the supine position with the leg raised at 45° to the standing position.

Venous Filling Index (VFI), the volume variation produced in a limb in a defined time by the passage from the supine to the standing position. VFI is related to the severity of the reflux and is expressed in ml air/sec.

Ejected Fraction (EF) which is the rate of the reduction of TV after a single tip toe movement. It reflects the calf muscular systole. 

Residual Volume Fraction (RVF), the rate of reduction of TV obtainable after ten tip toe movements. This index is linearly and significantly related to ambulatory venous pressure measurement (Figure 11.3).
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Figure 11.2. Ambulatory Venous Pressure. Top panel: Normal Values P:Pressure. PAE: P after exercise < 30mmHg , ΔP: PEA variation between a and b conditions. RT: refilling time after exercise , i.e. the time necessary to return to the resting pressure, > 18 sec. Normal PAE drop and RT are due to normal haemodynamics which allows the valvulomuscular pump to achieve the dynamic fractionation of the hydrostatic pressure (DFHP). a:In the case( a) the spontaneous PAE is to high > 30 mmHg and RT too short. b: A tourniquet at the proximal thigh corrects the values up to normal. Why? Because the tourniquet closure of the superficial at the thigh restores the DFHP, pressing and so disconnecting a superficial closed shunt probably due to a great saphenous reflux in that case. Bottom panel: The preoperative value assessed after ten tip-toe exercise was 50.13+6.56 mmHg, passed to 28.82+7.14 mmHg six months postoperatively. Refilling time measured preoperatively was 10.12+2.6 seconds. After CHIVA I procedure was prolonged to 19.80+4.91secondsThe difference between pre and postoperative measurements was statistically significant using both Student 's t and Wilcoxon' s tests (p<0.001).
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Figure 11.3. APG Trace. TV n.v. < 130ml; total volume of blood in the venous reservoir of the leg = segment BC. VFI n.v. < 2 ml/sec; time for refilling of blood the leg passing from leg elevation to the standing posture = BC/AC. EF n.v. > 55%TV; expelled volume with just one tip-toe exercise, systolic ejection fraction of the calf pump = DE/BC %. RVF n.v. < 30%TV; residual volume in the venous reservoir of the leg = GH/BC%.

APG examination was performed in all cases between 8 and 10 a.m. at the same temperature (23C°), just before CHIVA was performed for correction of chronic venous insufficiency.

Interestingly, APG were measured after simple disconnection of varicose tributaries from the main saphenous trunk, the so called first step of CHIVA II procedure (see chapter 10) [252]. 

All air-gas plethysmographic parameters, with the exception of Ejection Fraction (EF), significantly improved: Venous Volume (VV) changed from 150 ml ± 9 to 119 ± 6 and 114 ml ± 7 after 1 and 6 months, respectively (p <0.0001), Venous Filling Index (VFI) from 4.9 ml/sec ± 0.5 to 2.3 ±0.2 both after 1 and 6 months, respectively (p <0.0001), and Residual Volume Fraction (RVF) from 42 ml ± 3 to 29.8 ± 2 and 30.2 ± 2 after 1 and 6 months, respectively (p <0.0001).

In the graphics of Figure 11.4 and Figure 11.5 the improvement of VFI and RVF is well apparent, so demonstrating that reflux in the GSV is firmly suppressed by the disconnection of the TV containing the re-entry PV, just eliminating the gradient between the reflux point (i.e. the SFJ) and the re-entry point in the deep veins.

Reflux doesn’t exist more until the reappearance of the gradient. Reflux did recur in 15% of the patients in which a re-entry perforating vein newly developed. This time opening of the perforator was found on the main GSV trunk.

Reflux elimination achieved by the elimination of the gradient determines significant improvement in venous function, as assessed by means of APG, and it is not related to a false finding measured by diplex scanning.
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Figure 11.4. VFI changes after 1st step CHIVA 2 PROCEDURE Eur. J. Vasc. Endovasc. Surg. 2001.
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Figure 11.5. RVF changes after 1st step CHIVA 2 PROCEDURE Eur. J. Vasc. Endovasc. Surg. 2001.
5. Long Term APG Assesment

Non invasive air gas plethysmography was used for assessment of changes in venous function in a randomized study comparing CHIVA (CHIVA I and CHIVA I +II) to compression in course of active primary ulcers. 

Parameters were assessed at the time of randomization and repeated six months and three years later, respectively (Table I).

In the haemodynamic CHIVA group, all four parameters, with the exception of the ejection fraction, significantly improved 6 months after the operation. However, after three years, only Residual Volume Fraction was found to be consistently corrected and significantly improved. However, this is the more important parameter since correlates with AVP and represents the net-volume of blood which remains stowed in the hold of the leg veins after exercise [251]. 

Interestingly, RVF was found in pathological values only if SF recurrence occurred.

Table I. Pre and postoperative APG parameters assessed in the surgical group. Grey cells describes postoperative parameters significantly different as compared to preoperative assessment (p < 0.001)

	APG assessment
	TV
	VFI
	EF
	RVF

	Preoperative
	170 ± 54.6
	6.7 ± 3.4
	48 ± 12.5 
	40 ± 15.7

	6 m. after surgery
	134 ± 44.1

(-25%)
	3.0 ± 51

(-44%)
	57.0 ± 18.1
	29 ± 15.1

-31%

	3 y. after surgery
	141 ± 42.5

(-16%)
	5.35 ± 2.03

(-5.92%)
	54.0 ± 14.3
(+12%)
	22.5 ± 14.7

-35%

	Ulcer recurrence
	136.5 ± 6.3

(+2%)
	7.9 ± 4.0

(+21%)
	40.0 ± 14.1
(-24.5%*)
	65.5 ± 6.3

+14%


251 Zamboni P, Cisno C, Marchetti F, Mazza P, Fogato L, Carandina S, De Palma M, Liboni A. Minimally invasive surgical management of primary venous ulcers vs. compression treatment: a randomized clinical trial. Eur J Vasc Endovasc Surg. 2003 Apr;25(4):313-8.
252 Zamboni P, Cisno C, Marchetti F, Quaglio D, Mazza P, Liboni A. Reflux elimination without any ablation or disconnection of the saphenous vein. A haemodynamic model for venous surgery. Eur J Vasc Endovasc Surg. 2001 Apr;21(4):361-9.
270 :Zamboni P., M.G. Marcellino, L.Pisano, M. Cappelli, V. Bresadola, G. Vasquez, A. Liboni: Saphenous vein sparing surgery: indications, techniques and results. J Cardiovasc Surg 1998;39: 151-162

Duplex analysis of the pattern of recurrence is particularly interesting (Figure 11.10). We identified five different haemodynamic patterns of recurrences, differently distributed in the two treatment groups. The presence of combined patterns was the rule in the stripping group, while in the CHIVA group a single pattern of recurrence was more common.

1) Type 1 recurrence consists of sapheno-femoral recurrence. We found 2 patients out of 70 corresponding to 2.9% in the CHIVA group, and 3 patients out of 54, corresponding to 5.5 % in the stripping group (NS Student's t test).

2) Type 2 recurrence: consists of reflux coming from the pelvis, through a venous pathway located or in the groin or the perineum, with no associated sapheno-femoral reflux (21). This was present in 1/70 pts, 1.4 % in the CHIVA group vs 2/54 pts, 3.7 % in the Stripping group, NS (Student's t test).

3) Type 3 recurrence: consists of duplex ultrasound evidence of incompetent thigh perforators not present at the time of the first procedure. This development was not found after ten years in the CHIVA patients (0/70 pts, 0%); while in the Stripping group we have seen 4 patients out of 54 with this pattern (P value NS, Student's t test).

4) Type 4 recurrence: comprises reflux from the proximal saphenous vein (thigh section) to a varicose tributary. This was only found in the CHIVA group and it is typical of the saphenous vein sparing surgery (13/70 pts., 18.5 % in the CHIVA group vs 0/54 pts, 0% in the stripping group with P value <0.01, Student's t test).

5) Type 5 recurrence: consists of recurrences from varicose veins greater than 5 mm without any demonstrable escape points or change of compartments. This haemodynamic pattern, in contrast to the previous 4 patterns, is exclusive to the stripping patients and not found in the CHIVA group (0/70 pts, 0% in the CHIVA group vs 12/54 pts, 22% in the stripping group; P<0.01, Student's t test). All the 

Duplex results with pattern of reflux in each group are given in figure 11.10.
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Figure 11.10. Pattern of recurrences after 10 years. Patterns of recurrences find respectively in the CHIVA and stripping group; number of cases and relative rate are reported. Type 1 compares SF recurrences; type 2 recurrences feed by pelvic reflux; type 3 recurrences from perforators. Type 4 reports recurrences due to reflux from the GSV toward a varicose tributary; type 5 varicose veins greater than 0.5 cm in the absence of any detectable reflux point. The last section of the figure summarized total number of patients with recurrences, and the relative rate in both groups.

The main difference between the two groups after 10 years, is the 22% of newly formed varicose veins found in the stripping group, without any detectable reflux point. We believe that this type of recurrence is attributable to the lack of a draining saphenous system [66]. The maintenance of drainage seems to be a decisive factor in avoiding neo-angiogenesis after varicose vein surgery. This observation is confirmed when CHIVA treatment is not correctly performed leading to post-operative GSV thrombosis and occlusion. A non-draining GSV, despite conservative surgery, increases the number of recurrences in comparison to draining GSV systems [45,47,55,270
Duplex analysis of the pattern of recurrence is particularly interesting (Figure 11.10). We identified five different haemodynamic patterns of recurrences, differently distributed in the two treatment groups. The presence of combined patterns was the rule in the stripping group, while in the CHIVA group a single pattern of recurrence was more common.

6) Type 1 recurrence consists of sapheno-femoral recurrence. We found 2 patients out of 70 corresponding to 2.9% in the CHIVA group, and 3 patients out of 54, corresponding to 5.5 % in the stripping group (NS Student's t test).

7) Type 2 recurrence: consists of reflux coming from the pelvis, through a venous pathway located or in the groin or the perineum, with no associated sapheno-femoral reflux (21). This was present in 1/70 pts, 1.4 % in the CHIVA group vs 2/54 pts, 3.7 % in the Stripping group, NS (Student's t test).

8) Type 3 recurrence: consists of duplex ultrasound evidence of incompetent thigh perforators not present at the time of the first procedure. This development was not found after ten years in the CHIVA patients (0/70 pts, 0%); while in the Stripping group we have seen 4 patients out of 54 with this pattern (P value NS, Student's t test).

9) Type 4 recurrence: comprises reflux from the proximal saphenous vein (thigh section) to a varicose tributary. This was only found in the CHIVA group and it is typical of the saphenous vein sparing surgery (13/70 pts., 18.5 % in the CHIVA group vs 0/54 pts, 0% in the stripping group with P value <0.01, Student's t test).

10) Type 5 recurrence: consists of recurrences from varicose veins greater than 5 mm without any demonstrable escape points or change of compartments. This haemodynamic pattern, in contrast to the previous 4 patterns, is exclusive to the stripping patients and not found in the CHIVA group (0/70 pts, 0% in the CHIVA group vs 12/54 pts, 22% in the stripping group; P<0.01, Student's t test). All the 

Duplex results with pattern of reflux in each group are given in figure 11.10.
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Figure 11.10. Pattern of recurrences after 10 years. Patterns of recurrences find respectively in the CHIVA and stripping group; number of cases and relative rate are reported. Type 1 compares SF recurrences; type 2 recurrences feed by pelvic reflux; type 3 recurrences from perforators. Type 4 reports recurrences due to reflux from the GSV toward a varicose tributary; type 5 varicose veins greater than 0.5 cm in the absence of any detectable reflux point. The last section of the figure summarized total number of patients with recurrences, and the relative rate in both groups.

The main difference between the two groups after 10 years, is the 22% of newly formed varicose veins found in the stripping group, without any detectable reflux point. We believe that this type of recurrence is attributable to the lack of a draining saphenous system [66]. The maintenance of drainage seems to be a decisive factor in avoiding neo-angiogenesis after varicose vein surgery. This observation is confirmed when CHIVA treatment is not correctly performed leading to post-operative GSV thrombosis and occlusion. A non-draining GSV, despite conservative surgery, increases the number of recurrences in comparison to draining GSV systems [45,47,55,270
DREP Test ( Deep Reflux Elimination Predictive Test).

Dear Cogia and all,

The sometimes possible elimination of a deep reflux by the superficial reflux ablation is well known. Is it predictable?  In order to predict the elimination of a deep venous reflux by ablation of a combined superficial reflux, I use to perform a test which I called Deep Reflux Elimination Predictive Test  (DREP Test). DREP test consists of the Duplex  assessment of the deep veins of a lower limb before and after placing a tourniquet blocking the superficial reflux. If the deep reflux is eliminated by the tourniquet, no deep direct treatment in addition to superficial is needed. If some of is interested for more information, I will explain the hemodynamic reason for the elimination or not of the deep reflux by superficial reflux ablation. 
HAPPY NEW YEAR

Claude
Dear BB,
You write: “YOUR video which did not show the flow if remember correct. Since there was no centripetal flow depicted in the distal PV….”. IN FACT, the centripetal/ascending flow PV distal to the SPJ is visible “blue” concomitant with the descending SSV diastolic reflux (Which   IS THE REASON WHY I POSTED IT). This PV ascending  flow is not pushed by any contraction, but  ASPIRED by the calf pump diastole through the descending/refluxing SPJ and SSV. The Stefano’s video confirms my statement, depicting  the descending superficial  flow BLOCKED by the calf systole, so contradicting your/Cestmir  hypothesis of a concomitant  contraction during  the release , INDEPENTELY of the fact that the limb is weight baring . 
Regards 
HAPPY NEW YEAR

Claude

Dear Edwin and BB,

Here is the Deep Reflux Elimination Predictive Test  (DREP Test) rational and the effects of the superficial incompetent veins ablation. For more details, download the attached PDF.
Calf systole propels blood upwards 
Calf diastole provides a pump pressure P1 lower than the downstream pressure P2 which  aspires the upstream/distal “entering” blood but not the downstream/proximal blood  thanks to the downstream valves closure.

Successive incompetent valves proximal to the pump are necessary to allow a deep reflux down to the pump. This succession can be all along the deep veins (case 1) all along the deep and superficial veins (case 2) or successively along a deep venous segment then a superficial segment (case 3).
 Deep Reflux Elimination Predictive Test  (DREP Test). : A tourniquet blocks the superficial veins flow. In the cases 1 and 2, a successive deep  incompetent valves pathway  down to the pump persists, and consequently the deep reflux is not eliminated. In the case 3, the superficial incompetent segment blockage ( tourniquet, ligation, destruction) interrupts the incompetent valves succession so that the reflux in the deep incompetent veins is no more possible and is eliminated.  
Escape point ligation/division ( CHIVA procedure I Closed Shunts) , eliminates the overlying deep reflux and the superficial incompetent vein overload while it respects the skin drainage. Superficial incompetent veins destruction, eliminates also the overlying deep reflux BUT impairs the  skin drainage and leads to compensatory varicose ( Open Vicarious shunts according to CHIVA hemodynamics basis).
Happy New Year

Regards

Claude

Dear BB, Cestmir and all,
The additional questions addressed to me by BB regarding the superficial reflux combined with deep reflux as well as the outcomes of various superficial disconnections has been answered by Cestmir, who summarized perfectly  the concepts of shunts which were  defined 25 years ago as a part of the hemodynamic basis of CHIVA (1,2,3).
 Nevertheless, Cestmir disagrees with CHIVA ‘s superficial veins sparing , particularly GSV,  because it is supposed  to provide excellent immediate results but “necessary late recurrence” , contrary to “extensive superficial veins ablation” . Fortunately, this statement is contradicted by the scientific data and evidences provided by various studies and RCTs ( 50% less recurrences after conservative CHIVA than Striping (4,5,6,7,8,9) and better immediate results after CHIVA than Laser (10)). In addition, this dangerous statement could endorse the destruction of the venous grafting capital, which is ethically disputable, when all the studies demonstrate the possible use of incompetent GSV as arterial by-pass (11,12). 
1-Franceschi C. La Cure Hemodynamique de l’Insuffisance Veineuse en Ambulatoire(CHIVA) .Journal des Maladies Vasculaires. Masson,1992, 17, 291-300  

2-Franceschi C. Théorie et pratique de la cure Conservatrice et hémodynamique de l’insuffisance veineuse en ambulatoire. Precy-sous-Thil France Editions de l’Armançon;1988

3-Franceschi C, Zamboni P. Principles of venous haemodynamics. Novapublishers. New York. 2010

4-Bellmunt-Montoya S, Escribano JM, Dilme J, Martinez-Zapata MJ. CHIVA method for the treatment of chronic venous insufficiency. Cochrane Database Syst Rev 2012; 7(CD009648).

6- Zamboni P, Cisno C, Marchetti F, Mazza P, Fogato L, Carandina S, et al. Minimally invasive surgical management of primary venous ulcers vs. compression treatment: a randomized clinical trial. Eur J Vasc Endovasc Surg 2003; 25(4):313-8.

7.
Iborra-Ortega E, Barjau-Urrea E, Vila-Coll R, Ballon-Carazas H, Cairols-Castellote MA. Comparative study of two surgical techniques in the treatment of varicose veins of the lower extremities: results after five years of follow up. Angiologia 2006; 58(6):459-68.

8.
Carandina S, Mari C, De Palma M, Marcellino MG, Cisno C, Legnaro A, et al. Varicose vein stripping vs haemodynamic correction (CHIVA): a long term randomised trial. Eur J Vasc Endovasc Surg 2008; 35(2):230-7.

9.
Milone M, Salvatore G, Maietta P, Sosa Fernandez LM, Milone F. Recurrent varicose veins of the lower limbs after surgery. Role of surgical technique (stripping vs. CHIVA) and surgeon's experience. G Chir 2011; 32(11-12):460-
10  Chan, C.-Y.a , Chen, T.-C.b , Hsieh, Y.-K.a , Huang, J.-H.c 
Retrospective comparison of clinical outcomes between endovenous laser and saphenous vein-sparing surgery for treatment of varicose veins (2011) World Journal of Surgery, 35 (7), pp. 1679-1686.
11-Lofgren EP. In Bergan JJ, Yao JST (eds). Surgery of the veins 1985 285-299 

12-Cohn JD, Korver KF. Selection of saphenous vein conduit in varicose vein disease.Ann Thorac Surg. 2006 Apr;81(4):1269-74.
Dear Cestmir,

1-You write that  Drainage N2>N1 is not physiological and causes evidenced venous hypertension during the pup activity. ….but  you don’t refer to a precise study, while you can see in the attached doc. the evidences of the contrary ( APG particularly). 
2-You assimilate  the higher recurrence after  GSV high ligation than after stripping to  CHIVA vs Stripping….This  is not correct. See once more the references ( included a 2013 Cohrane review) in my previous mail . In addition, he who pretends to perform CHIVA  making only GSV high ligation + Phlebectomies , has worse outcome than Stripping….but he who performs CHIVA  strategy and tactics has less recurrence than stripping (Milone M, Salvatore G, Maietta P, Sosa Fernandez LM, Milone F. Recurrent varicose veins of the lower limbs after surgery. Role of surgical technique (stripping vs. CHIVA) and surgeon's experience. G Chir 2011; 32(11-12):460-
3-You refer once more to the 2003 Zamboni’s APG study  as an evidence of CHIVA inefficacy…..Look at the attached doc. written by Zamboni  about APG and your peculiar argument…
Bonne année. 
Claude

I was also excited with the information on this new/next generation DUS I also heard - I don't know whether it is same French group you mention or not!-. AsFausto kindly explained, current conventional ultrasound systems remains with a major technical challenge for the acquisition of ultrasound data at high spatio-temporal sampling rates because of a compromise between spatial and temporal resolution.
But this new generation can overcome the limitations of the current Doppler modes using a different strategy to reduce the acquisition time of Doppler information. What I understood, vaguely, on this new technique is the backscattered signals from tilted plane waves, instead of conventional 'focused beams', can be summed to produce high-resolution ultrasound images in faster acquisition frame rates so that it is not only excellent for high-velocity flow imaging but also for low-flow applications with very high sensitivity to help full blood flow characterization.
And full quantitative Doppler flow analysis can be retrieved on a large ROI (region of interest)/window leading to much more information for improved clinical applicability.
Hi BB and Fausto , you may be interested to read about the solution to this Doppler window issue proposed by a team of French physicists  Jeremy Bercoff and Mickael Tanter called " Ultrafast Compound Doppler Imaging" . I will not detail the electronics principles , only Fausto could probably understand them !

The paper  can be found on the site of the company who implements this technique of  "ultrafast parralel beaforming " : Supersonic Imagine , or by googling  Mickael Tanter  .

Their solution reduces the acquisition time by a factor of 16 , ,allowing  unheard-of  sensitivity fot low flow , and real time measurements of elasticity - both should give us useful information when treating veins .

Best wishes to all colleagues
Dear BB Lee and all

May be a small confusion. The topic was the ROI Window possible enlargement . and/or 
Dear Cestmir,
I agree with your labelling  proposal: "The term centripetal flow is more appropriate: it defines the destination, the physiological direction of venous flow toward the centre, toward the heart, and involves flow both in superficial and in deep veins…..In contrast to that, centrifugal flow denotes pathologicalvenous flow direction away from the centre, from the heart toward the periphery". If centrifugal/centripetal is not necessarly related to flow direction according the valves.  
So the physiological function of a flow (Dictionnary :Physiological:  characteristic of or appropriate to an organism's healthy or normal functioning) is achieved in terms of direction when it drains the venous blood from the capillaries ( source) to the heart (destination),  INDEPEDENTLY of its pathways and  direction regarding the valves. Such a flow remains physiological whatever its pathways , opposite ( antegrade) or not (retrograde) to the valves direction , provided it achieves properly its function (Physiological:  characteristic of or appropriate to an organism's healthy or normal functioning).

It can be labelled patholologic/abnormal, but not pathogenic (Dictionnary : Pathogenic: Capable of causing disease)when for example retrograde (refluxing) in a GSV segment N2 draining only the tributaries N3  into N1 through an underlying re-entry perforator.  . On the other hand, an antegrade ( « normal direction »)  centripetal flow   can be normal regarding its direction, but pathogenic when overloaded as it occurs in the descending  tributaries of the GSV arch overlodaded by a pelvic escape point, or in a Giacommini vein in case of SPJ systo-diastolic reflux.   

So Centripetal and centrifugal flow definition should regard the function according to the source and the destination but not to according to the  valve direction. 
Regards

Claude
"In contrast to that, centrifugal flow denotes pathologicalvenous flow direction away from the centre, from the heart toward the periphery". In addition, a 
Physiology (/
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Physiological:  characteristic of or appropriate to an organism's healthy or normal functioning

If something is caused by a physical or mental disease, it is pathological

What do pathological conditions have in common?
	
	There is either abnormal structure or abnormal function of a cell, tissue, organ or organism


Pathogenic: Capable of causing disease. For example, pathogenic E. coliare Eschericia coli bacteria that can make a person ill.

Disease: a disorder of structure or function in a human, animal, or plant, especially one that produces specific symptoms or that affects a specific location and is not simply a direct result of physical injury:

But one of the remaining doubts among many opponents is "correctly performed CHIVA yielded better results than stripping whereas imperfectly performed CHIVA yielded worse results that stripping". Before blaming the opponents on their ignorance to learn how to do properly, I wish CHIVA school share more than subjective opinion without mentioning any objective data and deliver more specific data to show the difference between correctly and incorrectly performed CHIVA
Dear BB,

In my previous mails, I attached many trials about APG, CHIVA vs Stripping and CHIVA vs Laser.

The issue regarding “correctly performed CHIVA yielded better results than stripping whereas imperfectly performed CHIVA yielded worse results that stripping", is multifactorial.

The first one is : “bad” CHIVA due to labelling CHIVA what is not CHIVA i.e when systematic  crossectomy + phlebectomy  is performed in  refluxing GSV. In GSV reflux “good” CHIVA strategy/ tactics depends on the shunts configuration:
a- Shunts I (N1>N2>N1: Crossotomy ( GSV flush division at the SFJ + non absorbable suture + stump clipping + preservation of the Arch tributaries).

b- Shunts II (N2>N1): Refluxing N3 flush division at the N3-N2 junction  + non absorbable suture .
c-Shunt I + II(N1>N2>N1>N3>N1) 

 Crossotomy ( GSV flush division at the SFJ + non absorbable suture + stump clipping + preservation of the Arch tributaries +Refluxing N3 flush division at the N3-N2 junction  + non absorbable suture .

d-Shunt III: (N1>N2>N3>N1)
CHIVA 2 steps: 

First step: Refluxing N3 flush division at the N3-N2 junction  + non absorbable suture .

Second step: when a SFJ reflux reccurs ( 80%) : Crossotomy ( GSV flush division at the SFJ + non absorbable suture + stump clipping + preservation of the Arch tributaries).

OR

CHIVA  One step: 

Crossotomy ( GSV flush division at the SFJ + non absorbable suture + stump clipping + preservation of the Arch tributaries +Refluxing N3 flush division at the N3-N2 junction  + non absorbable suture + GSV devalvulation down to a re-entry perforator. 

e- Shunt V: N1>N3>N2>N3>N1
Pelvic escape point ( I,O or P) N3 flush division at the N1-N3 junction + non absorbable suture + non absorbable fascia stich and Refluxing N3 flush division at the N3-N2 junction  + non absorbable suture .

f- Shunt 6: N1>N3>N1

N3 flush division at the N1-N3 junction + non absorbable suture + non absorbable fascia stich

The second one is :

“bad” CHIVA due to strategic/tactics  mistakes during the learning curve.
The learning curve is “steep”  not only due to the complexity of the strategy and peculiar tactics, but to change conceptual habits. That’s why we give theoretical and practical courses to ease the leaning. I think that a deep study of the book : “C.Franceschi, P.Zamboni: Principles of venous hemodynamics Novapublishers.com New York” is mandatory for he who wants to understand/practice CHIVA .
Warm regards

Claude

PS: I’m afraid not to be understood by who doesn’t want to…and sometimes I feel like Sisyphe 

You and Claude's fascinating debate shows the Achilles heel of BOTH tests, you on Parana test and Claude on squeezing test!
Indeed, a few years ago I tried to get the opinion from a few close colleagues of mine who have more biomechnical/physics knowledge than me on this Parana test to obtain their suggestion on its generic term to use side by side to this newly created name-based eponym - Claude described it as 'isometric reflex contractions of the lower limbs in stationary standing position' which is quite accurate to describe this maneuver but too long-. So we inquired to the experts in this field whether this test can simply be described as a 'dynamic test' to differentiate from 'calf squeezing test' as a static test since this stress test seems to be hemodynamically similar to the real situation controlling deep vein function.
 
However, many feel same way as you described it does not exploit sufficiently the contraction power of the calf musculature though it is more effective than simple manual compression. But no one brought up limited ankle joint motion during Parana test will deliver reduced contraction power with suboptimal emptying of deep lower leg veins. Perhaps, Ermini could verify better since he spent quite an effort on Parana test-originally he planned to present to the last Hemodyns Conference-.
 
But don't you think this (semi)-dynamic Parana test is still better with 'less limited' mobilization than the pure static squeezing test? And calf squeezing will create an artificial saphenous flow by direct manual pressure on the GSV as Claude pointed out, do you agree? But I disagree with Claude that calf squeezing/release is not physiologic but no more no less on same line with Parana test but with different degrees.
 
As Claude said, tiptoe standing is NOT physiologic posture, but we all know it is most efficient way to check the residual venous volume as shown in APG test- one tip toe and 10 tip toe standing-
I agree…despite we don’t do it everyday…but I was speaking about the immobile  tiptoe standing , not successive elevation on the tiptoes.. But I don't understand his claim " this NO physiologic posture ( tiptoe standing)  can force in some individuals the calf perforators because of the Popliteal vein strangulation by the soleus arch and both gastrocnemus ( easy to see every day with DUS) equivalent to what happens in some popliteal thrombosis by Open Vicarious Shunt effect." It would be nice to hear more clear explanantion for better understanding
When an individual stands still on the tiptoes, you can see with DUS the Popliteal vein totally pressed buy these muscles. This block progressively  increaes upstream the residual pressure . This pressure can « force » one or more calf perforators , which results in a reflux toward the superficial veins they connect to, as the GVS so by-passing the hemodynamic obstacle ( Open Vicarious Shunt effect).  This postural block of the popliteal vein is hemodynamically equivalent to popliteal thrombosis.
I do share the Ken Meyers explanation about veins dilation and turbulences ( whatever the biological process triggered by the turbulent shear stress ) See below what I wrote in in my book in 2009 “Principles of Venous hemodynamics . Nova Science Publishers new York Page 53”. 

“11.3. Dilation, varicose veins, and turbulence (Figure 1.5) 

Independent of TMP, i.e. of the pressure, circulatory turbulence itself, typical of venous reflux, may cause tortuous dilation. According to Reynolds’ law, the circulatory mode of viscous liquids, such as blood, changes from laminar to turbulent when the flow exceeds a critical velocity. As long as the flow is adapted to the calibre of the vein, velocity is less than critical. If the flow increases for any reason and surpasses the critical velocity, it becomes turbulent. Turbulence disperses part of the blood’s kinetic energy against the vessel wall. With time, the stressed wall loses its viscoelastic resistance, widens, lengthens and becomes tortuous (varicose veins). The degree of dilation is proportional to increased velocity and turbulence. When the varice reaches such a calibre that flow velocity drops below critical despite the unchanged high flow, the circulatory mode becomes laminar again and the calibre is stabilized as long as high flow remains the same. This theoretical process is illustrated by clinical findings and explains why varicosity can remain stable for many years after a period of progression. 

Figure 4.14. Haemodynamic physiopathology of the varices. a: high velocity changes laminar flow into turbulent flow according to Reynolds law .The resulting turbulences hit the wall of the vessel and so enlarges it. 1: laminar flow 2: when the flow velocity increases turbulences appear. Turbulences hit the walls and increase the diameter of the vessel. 3: Vessel enlargement does not reduce the flow volume but decreases the flow velocity until low values so that the flow comes back to laminar and the enlargement stops. b: in case of obstacle o, high velocity in vicarious vein vv causes varices. c: high velocity and high pressure in arterio-venous av fistulae causes varices. d: high velocity in closed shunts cs when walking causes varices. e: congenital varicose veins cv ( venous malformation) is not due to haemodynamic but structural cause.”

About Dynamic test : I think that this measurements I made yesterday in my hospital will help in making your standpoint about Paranà . this measurement is feasible evryday by every DUS practitioner. Have a glance to the attached Duplex pictures where you can see that the difference of blood  volume moved by Parana is less  than 10% inferior to tiptoe elevation and so  can be called a true dynamic test. 
Claude’s polpliteal vein (calf circumference = 37 cm) : 1 Tiptoe elevation ( weight baring ): systolic volume = 12 ml.  2 Paranà test : systolic volume = 11 ml

Healthy female ( calf circumference = 28 cm : 1 Tiptoe elevation ( weight baring ): ): systolic volume = 7 ml 2 Paranà test: ): systolic volume = 6 ml

I made other measurements as foot flexion and extension without pressing the foot on the floor…I’ll show you if you are interested.

Best regards 
Although I agree with the effect of the sgear stress on the venous wall, as I wrote in my previous mail, I can’t support the “new” consent that states that the inflammatory process due to the shear stress is  responsible for telangiectasia, spider veins  and skin changes ( hypodermitis and ulcer). In the latter , the Trans-Mural Pressure excess is the predominant cause….not only in my opinion, but according to scientific common sense. 
Dear Dr. Lee,
Fluid shear stress impinging on endothelial cells triggers a complicated biological process leading to vessel enlargement, i.e. to remodeling of pre-existent vessels due to proliferation of vascular smooth muscle and endothelial cells. Pre-existent vessels are essential for the process of transformation of small vessels into larger conductance channels. 
Fluid shear stress increases with increasing blood flow velocity, which is evoked by pressure gradient along the bridging collateral connecting both poles of the gradient. Increased fluid shear stress stimulates, among others, production and expression of nitride oxide, followed by endothelial VEGF secretion. The process can be efficiently stimulated by increase in fluid shear stress (e.g. by arterio-venous fistula), and can be blocked by inhibition of nitride oxide production and by pharmacological blockade of VEGF.
In this manner, growth of collateral vessels and development of collateral circulation takes place both in arterial and in venous system, as well as during formation of new venous communications between the femoral vein and the saphenous remnant after abolition of saphenous reflux, which leads to recurrent reflux.
The same mechanism apparently functions also in the reversed direction; decreased flow velocity entails decreased fluid shear stress, which leads ultimately to reduction of the vessels diameter; in this way, progressive diminution of the diameter of GSV remnant after abolition of saphenous reflux might be explained.
A few references referring to the issue are quoted below.
Schaper W. Collateral circulation: past and present. Basic Res Cardiol 2009;104(1):5-21.
 
Pipp F, Boehm 5, Cai WJ, et al. Elevated fluid shear stress enhances postocclusive collateral artery growth and gene expression in the pig hind limb. Arterioscler Thromb Vasc Biol 2004; 24(9):1664-8.
 
Schaper W, Scholz D. Factors regulating arteriogenesis. Arterioscler Thromb Vasc Biol 2003; 23(7): 1143-51.
 
Resnick N, Gimbrone MA Jr. Hemodynamic forces are complex regulators of endothelial gene expression. F'ASEB J 1995;9(10):874-82.
 
Schierling W, Troidl K, Troidl C, Schmitz-Rixen T, Schaper W, Eitenmüller IK. The role of angiogenic growth factors in arteriogenesis. J Vase Res 2009; 46(4):365-74.
 

Regards,
C. Recek
From: bblee
Sent: Wednesday, January 29, 2014 4:54 AM

To: vasculab@yahoogroups.com
Cc: kwbeach@u.washington.edu
Subject: RE: [vasculab] shear stress and endothelial proliferation

 Dear Cestmir,
My calf pump volume ejected through my popliteal vein when elevating my old body on my tiptoes is measured as below: 

 Ejection time is 1 second, mean velocity is 47 cm/s , the popliteal vein diameter is 0,55 cm area 0,23 cm² so Ejected Volume hrough my popliteal vein is = 11,6 ml. ( the values of time and velocity and the image measures are displayed on the screen of the Duplex platform as you can see on the pictures). This is the usual method for flow measurements using Doppler and validated since decades.

I'm not as good expert of APG as you are to analyse the data regarding the APG  blood voume changes of the calf.  So I let you explain me.

Regards

Claude

Claude Franceschi
> Message du 30/01/14 00:38
> De : "Cestmir Recek" 
> A : vasculab@yahoogroups.com
> Copie à : 
> Objet : Re: [vasculab]Parana Test
> 
>

>

Dear Claude,
Would you, please, explain the method enabling measurement of the ejected volume using DUS? When I performed DUS about 18 years ago, it was possible to measure only the peak velocity and the duration of flow. I know, I am not up to date with the possibilities of the DUS today, and therefore I would like to be instructed.
Let’s regard the results of air-plethysmography: ejection fraction induced by tiptoe standing in normal people is about 60%; EF = EV/FVV (EF = ejection fraction, EV = ejected volume, FVV = functional venous volume. The normal value of FVV is about 150 ml; hence, the ejected volume yields the value of 90 ml. You have stated that the EV measured by DUS was about 11-12 ml in a man (yourself), and 6-7 ml in a woman. How can you explain the difference between the results of DUS and air plethysmography?
Regards,
Cestmir

>

From: claude franceschi
Sent: Wednesday, January 29, 2014 11:08 AM

To: vasculab@yahoogroups.com
Subject: Re: [vasculab]Parana Test


>

 
>

> Dear BB and all,

> About Dynamic test : I think that this measurements I made yesterday in my hospital will help in making your standpoint about Paranà . this measurement is feasible evryday by every DUS practitioner. Have a glance to the attached Duplex pictures where you can see that the difference of blood  volume moved by Parana is less  than 10% inferior to tiptoe elevation and so  can be called a true dynamic test.

> Claude’s polpliteal vein (calf circumference = 37 cm) : 1 Tiptoe elevation ( weight baring ): systolic volume = 12 ml.  2 Paranà test : systolic volume = 11 ml

> Healthy female ( calf circumference = 28 cm : 1 Tiptoe elevation ( weight baring ): ): systolic volume = 7 ml 2 Paranà test: ): systolic volume = 6 ml

> I made other measurements as foot flexion and extension without pressing the foot on the floor…I’ll show you if you are interested.
> Best regards 
Dear Rodrigo,

You write:

„As we see every day vein ulcers develop (mayor) in the medial malleolus. Not in the toes or feet (where the gradient will induce higher ambulatory pressures. When measuring directly  vein pressure we find similar alteration with venos hypertension in the leonardo vein, distal sapehenous and marginal vein of the foot. So why does the ulceration starts almost always in the same area?“
The medial malleolus skin pattern is favourable to ulceration because : High graviational pressure, no underlying tissu but only bone ( bad feeding and drainage condition) 
„When diameter decreases , flow velocity will increase , way over 20 cm/ seg , when this velocity appear as a peak velocity the vein will dilate in response to the energy inside , vein segmental dilatation will increase even more  the  velocity of  the segments of fluid adjacent to the vein wall , not in the center segment , then turbulent flow will appear causing the cell elements to impact the endothelium (red cells will have some disruption with hemosiderin release and pigmentation, basophyls activation and migration with release of histamine , white cell activation and migration with inflammatory response and tissue damage“ 

Nevertheless, the shear stress is not the only cause. The Transmural Pressure TMP excess is central because all this effects are cured by TMP reduction, as compression ( increasing the external component of TMP) or lying posture ( decreasing the hydrostatic pressure). The inflammatory response could be due to tissue reaction to lack of drainage due to TMP excess at the capillary level   I wrote in Principles of Venous hemodynamics: 

Oedema, hypodermitis, and ulcer from venous insufficiency 

When venous pressure increases, TMP increases so that liquids and metabolic wastes from the tissues cannot pass into circulation. Obstacles to the passage of liquids can cause oedemas. Intra-tissue accumulation of toxic metabolites associated with capillary flow slowdown are the key haemodynamic mechanisms possibly leading to trophic disorders [33,186]. The reactive vasodilation of arterioles and the opening of micro-shunts worsen tissue ischaemia in two ways: TMP increases because of residual pressure (RP) enhancement, and micro-shunts reduce capillary flow, thereby worsening cellular necrosis. The latter phenomenon explains the coexistence of oxygenated blood (red) with necroses in venous ulcers. Infection occurs because of the ideal culture medium that this type of ulcer represents. Recently, genetic and molecular mechanisms related to the inflammatory cascade explain individual differences in response to the above described mechanisms

More details in the ATTACHED extract of the book. 
Regards
Claude

EXTRACT FROM:

Principles of Venous Hemodynamics

Claude franceschi

Paolo Zamboni

Novapublishers

New York

2009

Chapter 4

Chronic Venous Insufficiency: Definition and Patho-Physiological Mechanisms

Claude Franceschi

Saint Joseph and Pitié-Salpétrière Hospitals, Paris, France.

1. Deffinition of Venous Insufficiency
Venous function has three primary purposes: to drain tissues, to aid thermoregulation, and to refill the heart regardless of posture or muscular activity [4,14,34,93,105].
The venous system consists of all the organs necessary to the haemodynamic mechanisms of venous function. It adapts permanently the direction, flow, and pressure of blood return. It maintains a transmural pressure favourable to drainage, adapts superficial venous flow to the needs of thermoregulation, and modulates venous blood volume available for the heart. Thus, venous function depends essentially on the regulation of haemodynamic mechanisms. 
The organs of the venous system are the pathways that transport venous blood from microcirculation to the right atrium, and the cardiac, thoraco-abdominal and valvulo-muscular pumps that move it.

Venous insufficiency is an acute or chronic incapacity of the venous system to ensure all or part of the functions previously defined. In haemodynamic terms, we can define venous insufficiency as the incapacity of the venous system to provide blood flow and pressure suitable for drainage, thermoregulation, and heart filling, whatever the subject’s posture or muscular activity. It is the consequence of a permanent or transitory dysfunction of one or more of the components of the venous system. Insufficiency is generally identified by particular clinical symptoms according to the impaired function. For example, heaviness, pain, oedema, varicose veins, hypodermitis, and ulcers result from impaired venous drainage [2,3,87,184,193,194,222,231-233]. Intolerance to heat is related to disorders in venous flow adaptation to thermoregulation. Fainting in the standing position is caused by disorders of right heart filling. Light and/or beginning forms of insufficiency are often asymptomatic and can be detected only through instrumental testing. 
Acute venous insufficiency is related to a major obstacle to blood flow, such as thrombosis. The most common form is represented by the phlegmatia cerulea, in which the absence of vicarious return stops arterial flow and induces an ischaemia. 
Chronic venous insufficiency is generally related to the incapacity of the valvulo-muscular pumps to correct the negative effects of standing. Other causes (e.g., chronic venous occlusion, arterio-venous fistula, and congenital venous hypoplasia) are less frequent.

Haemodynamic physiopathology explains most mechanisms of venous insufficiency, clarifies the interpretation of instrumental investigations, and allows coherent therapeutic choices.

2. Haemodynamic Physiopathology of Venous Drainage
2.1. Tissue drainage

Drainage of tissues is achieved by both venous and lymphatic systems. Venous drainage depends primarily on a major haemodynamic parameter called transmural pressure (TMP) [33,181,272]. TMP regulation is essential to tissue life. It eliminates catabolites that are toxic to cells and indirectly allows the surge of arterial blood. It plays a role in balancing the liquid compartments. Venous insufficiency owing to lack of drainage is due to an excess of TMP. It leads to cellular suffering from accumulation of toxic metabolites and ischemia from circulatory slowdown. It also increases the volume of the interstitial and cellular liquid compartment. Clinically, it results in such objective symptoms as oedema, hypodermitis, necrosis, and ulcer. There are multiple causes of excessive TMP, but they can be classified into two main groups: 1) too high venous pressure, and 2) too low external pressure. 
2.2. Transmural pressure (TMP)

Transmural pressure (Figures. 4.1) is the key to the haemodynamic drainage mechanism. It is the differential value between two opposite pressures [272]. One is the so-called external pressure (EP) that presses on the external side of the vessel wall. The other is the so-called internal pressure or lateral pressure (IP) that presses the internal side of the vessel wall. TMP, oncotic pressure, and permeability of the capillaries constitute the triad that determines the exchanges between the intra- and extra-vascular compartments. When IP of the capillary is low and/or extra-capillary pressure is high, TMP is low and favourable to drainage, and vice versa. The venous system cannot modify EP, but it can modify IP. Thus, the venous system must continually ensure an optimal TMP for drainage by maintaining a low venous pressure.
[image: image9.emf]
Figure 4.1. Trans mural pressure TMP. aP: atmospheric pressure. tP: tissue pressure. eP: external pressure. iP: internal pressure ( lateral pressure). hsP: hydrostatic pressure. sP: static pressure. oP: oncotic pressure (capillary vessel). TMP = iP-eP. TMP is the crucial parameter for tissue drainage and venous caliber and varies according to iP and eP modulators.

[image: image10.emf]
Figure 4.2. Microcirculation MC. a: arteriole v: veinule c: capillaries ms: micro-shunts aP: arterial pressure rP: residual pressure pcs: pre-capillary sphincter. rP=aP-MC Resistance. A: Normal status .B: Venous pressure rise increases PTM which opens pcs and ms with steal effect on the capillary flow and rP increase. That leads to tissue drainage impairment, flow capillary reduction until ischemia, tissue necrosis and hypodermitis. So the venous ulcer shows a paradoxal mix of necrotic tissue with red blood. 
2.3. Oedema, hypodermitis, and ulcer from venous insufficiency 

(Figure 4.2)

When venous pressure increases, TMP increases so that liquids and metabolic wastes from the tissues cannot pass into circulation. Obstacles to the passage of liquids can cause oedemas. Intra-tissue accumulation of toxic metabolites associated with capillary flow slowdown are the key haemodynamic mechanisms possibly leading to trophic disorders [33,186]. The reactive vasodilation of arterioles and the opening of micro-shunts worsen tissue ischaemia in two ways: TMP increases because of residual pressure (RP) enhancement, and micro-shunts reduce capillary flow, thereby worsening cellular necrosis. The latter phenomenon explains the coexistence of oxygenated blood (red) with necroses in venous ulcers. Infection occurs because of the ideal culture medium that this type of ulcer represents. Recently, genetic and molecular mechanisms related to the inflammatory cascade explain individual differences in response to the above described mechanisms [264,279].

2.4. Correcting excessive TMP 
Because these drainage disorders due to venous insufficiency are related to excessive TMP, the logical solution is either to reduce IP or to increase EP. 
2.5. Regulating extra-vascular pressure to correct venous insufficiency

Low EP is usually related to low atmospheric pressure (e.g., high altitude, air travel) and can be compensated by compression (bandage or stockings) [59,251]. Excessive IP can also be compensated by an increase in EP, but necessarily lower than the blood pressure in order not to cause ischemia. For this reason, external compression can be sufficient when IP is moderately high, but it cannot restore a completely satisfactory TMP when IP is very high. Thus, the beneficial effect of compression on drainage does not seem to result from the acceleration of venous return, which is negligible, but rather from the reduction in TMP. 
2.6. Regulating venous pressure to correct venous insufficiency 
Venous pressure is made up of hydrostatic pressure (HSP), static pressure (SP), and dynamic pressure (DP). Reductions in HSP and SP decrease TMP. This effect can be obtained by acting on some or all of these components. 

World English Dictionary

dynamic  (daɪˈnæmɪk) 

— adj

1.
of or concerned with energy or forces that produce motion, as opposed to static

World English Dictionary

	static  (ˈstætɪk) 

	 

	— adj

	1.
	not active or moving; stationary

	2.
	(of a weight, force, or pressure) acting but causing no movement

	3.
	Compare dynamic of or concerned with forces that do not produce movement


Active

Passive

Dear BB and all
1- You write:

I also agree your comment on the turbulence and vein dilatation but your comment that 'the degree of dilation is proportional to increased velocity' is intriguing from Static Pressure (SP) point of view. Isn't SP supposed to increase when the flow velocity is slow down? What happens on the lateral (wall) pressure when the SP should increase?

Response:

SP increases when the velocity slows down while turbulences increase with the velocity. Both phenomenons are, for different reasons,  responsible for venous dilation.

2- You write:

We wish to hear more debate on this definition, dynamic versus static, so that we could relay/deliver such different view

Response:

According to World English Dictionary:
Dynamic :concerned with energy or forces that produce motion, as opposed to static

Satic: not active or moving

In squeezing, the calf mucles are not active ( muscle passive shrinking).

In Paranà, the calf muscles are active ( muscle active shrinking). 
So dynamic both are dynamic because they produce a motion BUT Paranà is active while Squeezing is passive. 
Consequently, we could say: Regarding the calf pump motion,  Squeezing is a passive dynamic maneuver and Paranà an active dynamic maneuver
3- You write:
I don't think no one would buy the claim on the inflammatory process due to the shear stress as  SOLELY responsible cause for telangiectasia, spider veins  and skin changes ( hypodermitis and ulcer) as you concern. But local venous stasis/hypertension would precipitate/trigger this chain reaction with no doubt.

Response: 

I agree. BUT the drainage impairment of the tissues due to TMP excess at the venous end oft he capillary bed  is crucial in skin changes and ulcer othewise as prooved by the compression, which reducing the TMP, provides  positive effects while the intra-venous flows/pressure responsible fort the shear doesn’t change. 
Claude is centered on TMP, but the energy component of venous reflux velocity is miniscule (1 Hg = 1330 dynes/sec.sec) which clearly is overshadowed by normal variations in peripheral venous pressure. Why is vicarious shunt TMP benign while reflux TMP not? It is necessary to provide a coherent hemodynamic explanation if CHIVA is to transition from boutique to mainstream.

Dear Raj,

May I remember you that TMP and CHIVA hemodynamic basis regarding the venous insufficiency are not limited to the venous reflux velocity BUT include the  Residual Presure excesses , Dynamic Gravitational Pressures fractioning impairment . In addition, the excess of TMP is different on the veins that it dilates  and on the capillaries where it impairs the drainage oft he tissues. On the other hand , the CHIVA strategy aiming to reduce the TMP is validated by  clinical outcomes better than the mainstream procedures. 
Regards

Claude

Dear Colleagues,

To quote the great Richard Nixon "LET ME MAKE MYSELF PERFECTLY CLEAR", to avoid the pruning of the high venous wall shear theory requested by Raj (Seshadri Raju) below.

True, subdiaphragmatic veins are dilated by hydrostatic pressure, as mentor David Sumner explained.

True, the flow rates are low in superficial veins.

True, therefore, in superficial leg veins, the Reynolds Number (inertial factors)/(viscous factors) is low, too low to sustain turbulence if the flow is modeled as a long smooth uniform tube.

BUT, the Re of 5000 for transition to turbulent flow (cited by Raj below) is for boundary flow over a flat plate.

http://en.wikipedia.org/wiki/Reynolds_number

The Moody Diagram for Pipe Friction shows the transition to turbulence at Re = 2000, still too high for veins.

http://en.wikipedia.org/wiki/File:Moody_diagram.jpg

But the experiments of Osborne Reynolds were in a LONG STRAIGHT TUBE (which was slightly converging, after an entry length of 100 hydraulic diameters, without branching) and at Re=2000, the transition to turbulence, as indicated by eddies in the tracer dye that resulted in high pressure gradients (and high wall shear rates), could be induced by the vibrations caused by the horses walking along the London streets in the (late night)/(early morning) hours when he did his experiments to avoid such vibrations, even at Re=1800.

BUT THE HIGH WALL SHEAR HYPOTHESIS IS NOT BASED ON the laminar parabolic para-axial steady flow in a long straight tube that yielded the critical Reynolds number of 2,000.

Instead, it is based on flow in superficial veins. 

These are vertical tubes with slow flow, with attached perforator branches on the medial side that exhibit outflow (superficial to deep) when the adjacent muscle compartments are relaxed, and should exhibit no flow when the adjacent muscle compartments compress because of the unidirectional perforator valves.

BUT, WHEN THE PERFORATOR VALVES ARE INCOMPETENT, WITH A JET ORIFICE BETWEEN THE LEAFLETS, THEN A HIGH PRESSURE JET (pressure about 40 cmBlood ~ 30 mmHg to lift the blood to the abdomen) with "Bernoulli limited velocity" of 275 cm/second would come shooting out through the incompetent valve, across the superficial vein causing the very high shear on the opposite wall that removes the glycosaminoglycans (GAG) causing cellular proliferation and diametric expansion.

Well, admitedly, the Wikipedia image shows only about 40 cm/s incompetent perforator velocity during muscle compression rather than my speculated 275 cm/s (I'm not certain if this image was taken during walking, or taken with a compression maneuver)

http://en.wikipedia.org/wiki/File:Perfurante_insuficiente.jpg

However, I assert that even 30 or 40 cm/s is sufficient to cause high shear at the opposite wall and removal of GAG resulting in vein varicosity. To do this measurement correctly, the scanhead must be attached to the leg during walking.

[[SEE Eranki A, Cortes N, Feren��ek ZG, Sikdar S., A novel application of musculoskeletal ultrasound imaging., J Vis Exp. 2013 Sep 17;(79). although the method used for attaching the scanhead causes superficial vein compression, which needs to be resolved.]]

The shear stress caused by outflow through incompetent perforator 

during the muscle contraction (systole)  can exist …but it is absent in the great majority of superficial varicose veins. Actually, it occurs usually during the   muscle relaxation ( diastole) through the below knee re-entry peforators, whether competent or not, this flow going inwards. This diastolic flow rate and velocity  increases with the feeding tributaries and the above knee escape points ( Dodd perforator, or SFJ, or Pelvic leak points P,C or I). In absence of escape point ( Open Deviated Shunts)  the flow rate is fed only by the GSV tributaries. In case of such escape points (Closed Shunt) , the flow rate is higher, because increased by refluxing blood from deep venous veins ( femoral or iliac).  This can be confirmed by any of us who performs everyday DUS in venous disease. On the other hand, the turbulent flow is exhibited  by the Doppler spectral analysis…and seen only during the diastole and greater in case of Closed shunt than in Open deviated shunts, enlarging more the perforators. So the logical treatment is to reduce the rate of reflux as well as the  gravitaional hydrostatic column height  ...... which is achieved by escape point ligation and blood column division. On the other hand,  perforator ligation is not coherent with the "necessary" drainage of the superficial tissues. I'll not, once more,  quote the RCTs and other studies that confirm this analysis unless some colleagues ask for. 
Mendes and friends discuss perforator ligation.  
Robert R. Mendes, MD, William A. Marston, MD, Mark A. Farber, MD, and Blair A. Keagy, MD

Treatment of superficial and perforator venous incompetence without deep venous insufficiency: 

Is routine perforator ligation necessary? AMERICAN VENOUS FORUM.

If incompetent venous perforators causing cross lumen jets and high shear rates resulting in removal of GAG are responsible for venous vericosities, then the solution might be the identification of perforator incompetence during walking and ligation of the culprits.
Actually, , when deep veins are  competent and superficial veins are incompetent ( e.g GSV ) , the  below knee perforators are most oft he time competent, and let a deep veins, The cross lumen jets and high shear 

Although this is "unsubstantiated", I hope that I have discarded the accusation of "implausible".

I await your return volley

Kirk
Dear Dr. Recek
Belatedly I do join back to such fascinating debate you initiated while I was away- I just came back home from Hawaii, and missed all these exciting discussions among three of you, Raj and Claude through the week. But certainly your statement is a provocative(?) view challenging to our(?) traditional school with new findings-neglected?- of bidirectional flow of the perforators to balance the ambulatory pressure between double barrel systems created by the nature for the necessity. Logically perfect!!!! But the last sentence " steep increase in pressure in the PTV but no increase in pressure in the GSV. This is the pressure pattern typical of the competent mitral valve in the heart: steep increase in pressure in the left ventricle, no increase in pressure in the left atrium." is a bit confusing to me with some flight of idea skipping the connecting part between two sentences. After all this is still valid statement to be quoted as the proof of unidirectional/competent valve for the perforators hindering pressure transmission into the GSV as you correctly pointed out. It would be very nice of you to clarify with more plain explanation if you would.
Besides, your candid view on 'closed shunt'- thanks to your honest opinion to share with others to check and verify- is extremely critical denying fundamental philosophy/ground of CHIVA principle. Indeed, it was one of the MAJOR reasons we deferred next move to wrap up all 13 chapters for IUP Venous Hemodynamics Consensus for more than half a year to try to understand more clearly - we feel like it is unfair to rush to conclude with the risk of biased prejudice-. Otherwise, this consensus as well will be blamed as ' a canonized article of belief ' as you correctly criticized. So I enjoy this Vasculab tremendously to learn more on CHIVA - unfortunately NOT for ASVAL-, thanking to Claude for this unique eye opening dialogue he patiently participated to teach us.
 
Nevertheless, your interpretation of CHIVA based on well established traditional hemodynamic concept is very logical, almost identical to what many consensus members of mine share, especially on the 'Closed' shunt issue with escape and reentry points. But after we listened to CHIVA principles again and again through the years, we ourselves learned enough to interpret its core with some modification to make it more palatable(?)- someone among my consensus members criticized me as a hard selling tactic with sugar coating!-. In a way we accept the 'recirculation(?)/recycling of refluxed blood' conceptually to understand Claude's CS concept. But I have to quote one statement by ultrasound pioneer criticizing on the evidence for the CHIVA limited only to ultrasound: " CHIVA is difficult because it depends on Duplex Doppler examination of the venous system to identify the refluxing valves.  The Duplex examination is very difficult, because the anatomic field is large, venous anatomy varied and the physiology during Duplex examination is different from the physiology in ambulatory life. ", which remains Achilles heel of CHIVA evidence.
 
So my wild dream/wish is somebody soon injects the dye-equivalent particles into the circulation to track down its recirculation through calf muscle pump activity to clear all these confusion involved to bidirectional ad well as recirculation/closed shunt once and for all.
 
With respect,
BB Lee
Learn every day, Raj!
Indeed, my friend, Kirk Beach jokingly told me that " I don't believe that elevated luminal pressure causes vein dilation;  if it did, then vein bypasses would dilate. I believe that turbulent wall scrubbing causes vessel dilation in both arteries and veins.  I believe that valve incompetence causes turbulence and bruits.  So, I'm thinking that all of the locations found on Duplex for treatment by CHIVA also generate bruits.  So, I think that CHIVA works because it reduces turbulence, rather than reducing pressure." The last sentence/interpretation wouldn't fit to Claude's claim but certainly interesting view I like.
All the best,
BB
 
From: vasculab@yahoogroups.com [mailto:vasculab@yahoogroups.com] On Behalf Of Seshadri Raju
Sent: Monday, February 17, 2014 9:29 PM
To: vasculab@yahoogroups.com
Subject: Re: [vasculab] Discussing contentious topics
 

 

I am with Cestmir on this. Even though flow has been shown to occur to and fro across perforators, the relative conductance (= pi X r to the power of 4)  of the peroforators vs main conduit outflow pathways (femoro-popliteal/saphenous) is seldom taken into account. it will take 625 one mm perforators to equal the conductance of a 5 mm saphenous and 40096 perforators  each1 mm in size to equal the conductance of a 8 mm popliteal vein. Meaning that most of the outflow will occur through the major conduits and the flow through the perforators will be relatively miniscule. Even if the perforator enlarges to say 3 mm, a total of 16 such large perforators will be required to equal the conductance of a 6 mm saphena.
One related question to Claude: I have not been clear if Chiva applies to regression of varices only or if it applies to C 3-6 disease as well. In the latter case, flow quantification has to be substantial (has to affect the calf pump), not merely direction of flow on DUS. I am assuming that varices may regress if shear is removed/lessened. Given the low conductance of the various types of shunts, I don't see how they can beneficially improve calf pump function.
Regards,
Raj
Thanks, Claude.
Due to so many barbarians like me- by the way I am racially Korean so that English is a barbarian language to me as well-, your expression skill in barbarian term is getting better and better, worthy for you to get the harassment by so many barbarians arguing on French jargon.
Anyhow, I happened to pull out the record/file of CHIVA belonging to you and indeed quite surprised how smooth your illustrations are! Now I can understand and then why not other barbarians!? Just kidding!!!
I appreciate you to spare such time to explain these three basic terms once again for us and I am sure many will learn/refresh their interests/knowledge through this explanation.
Many many thanks, Claude.
With warm regards,
BB
P.S. Basically the explanation on CS is quite sufficient and many will remember for at least one year with normal brain span. However, on ODS, the statement " the varicose tributary is overloaded during the calf diastole  " will remain with some confusion/doubt to many.
 
From: vasculab@yahoogroups.com [mailto:vasculab@yahoogroups.com] On Behalf Of Claude FRANCESCHI
Sent: Wednesday, February 19, 2014 1:00 PM
To: vasculab@yahoogroups.com
Subject: RE: [vasculab] RE: Perforators- CHIVA
 

Dear BB and Colleagues
Here is my trial for a better shunts explanation.
Closed Shunt : CS.
During the relaxation ( diastole) following the contraction (systole  that of the calf pump , the pressure at the entry of the calf pump is lower than at its exit  ( inverted Pressure gradient)  so triggering a back flow (diastolic reflux) immediately blocked by the valves closure in normal. In case of superficial valve incompetence of the superficial veins (N2 or N3)  and their connections ( Escapes points: perforators, pelvic leaks, SFJ,SPJ) ,  such closure is not achieved and part of the deep venous blood refluxes from the deep veins (N1) down to the calf pump entry through the escape point, then the incompetent superficial veins and finally the re-entry perforators. Part of the diastolic refluxing deep blood through the incompetent superficial veins is propelled upward during the systole and returns back again at the calf pump entry during the following diastole. This recirculation of deep blood was suspected by Trendelenburg ( Private circulation) but not proved because of lack of assessing means,  fortunately today proved by DUS. This recirculation is named Closed Shunt, because part of the deep blood is diverted by the superficial shunting veins (In fluid dynamics, Shunt = path diverting a flow)  in a closed loop ( Closed Shunt). The amount of shunted deep venous blood, varies according to the calf pump efficacy and the resistance of the shunting superficial veins, escape point and re-entries. It depends also on the deep blood volume available during the diastole. E.g, when the escape point is the SFJ,  the refluxing deep blood volume will be limited to the blood below the SFJ when the overlying femoro-iliac valve is competent and overloaded by part of the ilio-femoral flow when the femoro-iliac valve is incompetent. In case of incompetent tributary in addition to the GSV reflux, this tributary is overloaded not only by the SFJ reflux but also by the GSV flow made of its competent tributaries. GSV flush disconnection combined with a flush refluxing tributary disconnection, ablates the overloading flows that is so limited to the physiological draining flow of the skin. Such reduced remaining reflux collapses the veins caliber to normal and  preserves an eases the skin drainage , despite abnormal BUT no more pathogenic.
Open Deviated Shunt:ODS
An ODS is made , for example, of a GSV incompetent tributary refluxing down to a below knee perforator re-entry in absence of SFJ or any other escape point reflux ( e.g a competent terminal valve). In that case, the varicose tributary is overloaded during the calf diastole , only by the proper GSV skin draining flow and not by any deep venous flow. So, there is no recirculation of deep nor superficial blood. The reflux is just due to the tributary incompetence that allows a reflux instead of a normal drainage through the SFJ, because the pressure in the calf pump is lower than inside the femoral vein (competitive pressure gradient). So the incompetent tributary plays the role of a shunt that “deviates” the normal draining flow down to the re-entry instead of up to the SFJ. This shunt is “open” because  there is NO recirculation . This peculiar and frequent ODS is called Shunt II  in the CHIVA shunts classification. Its disconnection, restores a normal GSV flow direction and limits the remaining tributary refluxing flow to the physiologic drainage of its skin territory, so reducing to normal its caliber.
Open Vicarious Shunt:
In case of venous obstruction, the skin draining flow forces a compensatory “vicarious” collateral , so called “vicarious “ shunt that is open because it doesn’t cause any “recirculation”. It occurs in case of pathological obstruction, but also when it is due to superficial veins ablation , responsible for part of recurrence. Such recurrence by OVS, is prevented by the respect of the 
varicose veins
.
 
I apologize for this “jargon”…but new terms are necessary to name new or upgraded concepts. Greeks called “barbarian” people who spoke a foreign language they didn’t understand. English is every day less barbarian to me in proportion to my improvement in understanding it.
Regards
 

Claude
 

Dear Claude,
Thanks for the further explanation on what Dr. Recek candidly expressed on his doubt based on his classic hemodynamic concept. As  a matter of fact, many still share same doubt on the evidence shown through the video because of limited scope/range of the view- we already discussed thoroughly before- which still remains an inherent liability of the color duplex US we all understand. As we said, some day we could have wide open viewfinder to show whole region replacing current pinhole(?) sized- apologize my exaggeration!- view to document entire regional flow status SIMULTANEOUSLY to clear all these doubts.
With warm regards,
BB
P.S. Could you be kind to explain on " the exceptional refluxing perforators at the ankle in healthy people " more for us? Also, Dr. Recek doubt the finding of " the popliteal flow below the SPJ feeds the SPF diastolic reflux." is  a false positive finding originated from inadvertent muscle contraction to keep the standing position while testing. Could you verify that?
 
From: vasculab@yahoogroups.com [mailto:vasculab@yahoogroups.com] On Behalf Of Claude FRANCESCHI
Sent: Wednesday, February 19, 2014 5:21 AM
To: vasculab@yahoogroups.com
Subject: re: [vasculab] Discussing contentious topics
 

 

Dear colleagues,
Paradoxically, the Cestmir Closed Shunts denial re-enforces the Closed Shunt concept. Find below my reply.   
Cestmir Recek:I would like to outline my attitude toward the contentious topics. 
Saphenous reflux, i.e. centrifugal streaming in incompetent GSV or recurrent reflux in GSV remnant after high ligation/crossectomy causes ambulatory venous hypertension; there is no doubt about it. This was documented by direct venous pressure measurements as well as by plethysmography registering hemodynamic disturbance – the correlate with ambulatory venous hypertension. 
Claude Franceschi: Nevertheless, the Perthes manoeuvre ( Walking with a thigh tourniquet) empties the previously dilated incompetent GSV ( which means less flow/less pressure) as well as the direct venous measurement shows a pressure drop at the ankle ( your attached figure) 
Cestmir Recek :As to competent/incompetent calf perforators:
There is a lot of communicating channels between deep and superficial veins in the lower leg. Nobody has as yet provided conclusive proof that these communicating veins as a whole enable only a unidirectional inward streaming from superficial into deep veins. This view formulated by Cockett has been based only on 


, without being supported by any evidence; notwithstanding, it was generally accepted as a canonized article of belief. How incomprehensible soever it may appear, this is no exceptional happening, no rarity; in the history of medicine, mind-boggling, incredible rubbish was held for centuries as the official opinion/theory.speculation
Claude Franceschi:Nevertheless this incredible rubbish is proved every day by DUS , unless DUS is rubbish and not reliable. I suggest you to visit an hospital equipped with DUS used by an expert and note the exceptional refluxing perforators at the ankle in healthy people , except at the foot, the sole perforators being physiologically incompetent and refluxing.  
Cestmir Recek On the other hand, simultaneous pressure recordings in healthy people proved that pressure curves in PTV and GSV were nearly identical documenting free pressure and flow transmission in both directions, i.e. displaying pressure behaviour typical of conjoined vessels. This evidences that communicating veins are either valveless or have incompetent valves. By chance, one exceptional situation occurred (whatever the reason for it might be) that showed how the pressure curves in PTV and GSV would have looked like if the communicating veins had been fitted with competent valves hindering pressure transmission into the GSV: steep increase in pressure in the PTV but no increase in pressure in the GSV. This is the pressure pattern typical of the competent mitral valve in the heart: steep increase in pressure in the left ventricle, no increase in pressure in the left atrium.
I cannot imagine a more conclusive proof.
Claude Franceschi: This is an opinion, not a proof. 
Cestmir Recek :I am afraid I must state that closed shunts are a fiction; they do not exist in reality. Existing pressure conditions don’t allow centripetal streaming in the popliteal and superficial femoral vein during calf muscle diastole. Ambulatory pressure gradient arising during calf muscle diastole entails higher pressure in the popliteal/femoral vein and lower pressure in deep lower leg veins; thus, it is impossible that centripetal flow could take place in the popliteal/superficial femoral vein during diastole to feed the centrifugal (refluxing) flow in incompetent GSV; this is verifiable by DUS.
Claude Franceschi: Nevertheless, closed shunts exist. I sent in my previous mails a DUS video that “proved it” at the SPJ, where the popliteal flow below the SPJ feeds the SPF diastolic reflux. Try it with BFLOW, in order to make sure you detect all velocities, low velocities particularly.
Cestmir Recek :On the contrary, at the beginning of the diastole physiological centrifugal flow lasting 200-300 milliseconds occurs in the superficial femoral vein until the competent valves close (this flow is evoked as well by the ambulatory pressure gradient). Simultaneously with the physiological centrifugal flow in the superficial femoral vein, centrifugal refluxing flow fed from the iliac veins takes place in the incompetent GSV. After the centrifugal flow in superficial femoral vein has been stopped, the blood does not move here until the ambulatory pressure gradient is equalized or a new calf muscle contraction produces increase in pressure and propels the blood centripetally. 
Claude Franceschi: Nevertheless, this doesn’t contradict the Closed Shunt concept. It supports it. 
Cestmir Recek :Assessment of functional venous volume is based on filling of veins in the lower limb from above: when a varicose vein patient lying with elevated limb stands up, emptied incompetent veins are filled from above; the same happens when performing Trendelenburg test. Furthermore, Trendelenburg documented in the late 19th century the filling and emptying of 


 by lowering and lifting the limb in a recumbent patient. varicose veins
Claude Franceschi: That is why CHIVA disconnects at the same time the Closed Shunts and divides the gravitational hydrostatic pressure ( so restoring the Dynamic Fractionation of the Gravitational pressure) by the mean of SFJ disconnection in case of GSV Closed shunt. 
Cestmir Recek :Hemodynamically significant reflux in the incompetent GSV with incompetent SFJ is fed from incompetent iliac veins (a condition typical of varicose vein disease); in incompetent iliac veins/inferior cava vein, sufficient amount of blood is available for forceful GSV reflux to counteract the ambulatory pressure gradient and to equalize the decreased pressure in lower leg veins; any competent valve situated above the SFJ (in common femoral, iliac vein) reduces the blood volume necessary to counterbalance the decreased pressure in lower leg veins. Blood volume contained between the competent valve in the common femoral/ iliac vein and the SFJ is too small to equalize the pressure gradient, and is therefore hemodynamically not fully effective.
Claude Franceschi:Nevertheless daily DUS shows a smaller volume of SFJ reflux when fed only by the deep veins below the this valve, BUT it exists, and confirms the Closed Shunt.  If in this latter case the SFJ is not hemodynamically significant, why do the high Perthes ligation reduces dramatically the incompetent GSV calibre? 
The Cestmir Closed Shunts denial paradoxically re-enforces the Closed Shunt concept as I define it, i.e:
Closed Shunt : CS.
During the relaxation ( diastole) following the contraction (systole  that of the calf pump , the pressure at the entry of the calf pump is lower than at its exit  ( inverted Pressure gradient)  so triggering a back flow (diastolic reflux) immediately blocked by the valves closure in normal. In case of superficial valve incompetence of the superficial veins (N2 or N3)  and their connections ( Escapes points: perforators, pelvic leaks, SFJ,SPJ) ,  such closure is not achieved and part of the deep venous blood refluxes from the deep veins (N1) down to the calf pump entry through the escape point, then the incompetent superficial veins and finally the re-entry perforators. Part of the diastolic refluxing deep blood through the incompetent superficial veins is propelled upward during the systole and returns back again at the calf pump entry during the following diastole. This recirculation of deep blood was suspected by Trendelenburg ( Private circulation) but not proved because of lack of assessing means,  fortunately today proved by DUS. This recirculation is named Closed Shunt, because part of the deep blood is diverted by the superficial shunting veins (In fluid dynamics, Shunt = path diverting a flow)  in a closed loop ( Closed Shunt). The amount of shunted deep venous blood, varies according to the calf pump efficacy and the resistance of the shunting superficial veins, escape point and re-entries. It depends also on the deep blood volume available during the diastole. E.g, when the escape point is the SFJ,  the refluxing deep blood volume will be limited to the blood below the SFJ when the overlying femoro-iliac valve is competent and overloaded by part of the ilio-femoral flow when the femoro-iliac valve is incompetent.
 May be some disagreements are due to Babel’s misunderstanding , particularly when at least one of the discussants ( me) doesn’t speak/understand properly the English.     
Claude Franceschi
Dear BB, Raj, Kirk and all:
Here is my reply to your interesting questions and critics:

BB Lee:

However, on ODS, the statement " the varicose tributary is overloaded during the calf diastole  " will remain with some confusion/doubt to many: 

Claude: 

Imagine an incompetent varicose GSV tributary N3 connected distally to a below knee perforator (N3>N1 re-entry) and proximally to the GSV trunk N2 ( e.g N2>N3 escape point at the thigh) while the terminal valve  of the GSV is competent. The calf pump diastole aspires down the blood of this tributary fed by its  capillaries ( physiological drainage of its territory) because its incompetent valves doesn’t close properly. In addition, this aspiration is transmitted to the  GSV trunk. So,according to number of incompetent valves of the GSV trunk above the varicose junction (escape point),  more or less of the GSV flow , made of the blood fed by its tributaries is also aspired by the calf pump through the incompetent tributary which is consequentely overloaded. Due to the terminal valve competent closure, the deep blood N1 cannot feed/overload the GSV nor the incompetent tributary. Consequentely, the GSV flow drained by the re-entry cannot return through SFJ. No recirculation. This is the reason why this shunt is not closed but OPEN. It „deviated“ from its normal destination, i.e the SFJ by the incompetent tributary. So, this varicose vein plays the role of an ODS (Open Deviated Shunt). The division of the varicose tributary at its junction with the GSV, leads logically to the ablation of the overlying GSV reflux and the collapse of the varicose tributary henceforth limited to its physiological small flow.
BB Lee:

As we said, some day we could have wide open viewfinder to show whole region replacing current pinhole(?) sized- apologize my exaggeration!- view to document entire regional flow status SIMULTANEOUSLY to clear all these doubts.

Claude: 

Fortunatly, this is daily visible by any DUS practitioner particularly using BFlow imaging, more sensitive to low flows .Any of us can see that when visiting a DUS Lab.  

BBLee:
Could you be kind to explain on " the exceptional refluxing perforators at the ankle in healthy people " more for us? Also, Dr. Recek doubt the finding of " the popliteal flow below the SPJ feeds the SPF diastolic reflux." is  a false positive finding originated from inadvertent muscle contraction to keep the standing position while testing. Could you verify that?
Claude:

Once more, I suggest Dr. Recek or any of my colleagues to verify that by themselves  , visiting  a DUS Lab equiped with BFlow DUS imaging and a good practitionner. If they don’t „believe“ me, I’m not offended whilst they  suggesttaht    I’m a bad DUS practitioner or a cheater. Could I be doubtfull about the DUS knowledge of who disbelieves me ?
Kirk, BBLee:

Indeed, my friend, Kirk Beach jokingly told me that " I don't believe that elevated luminal pressure causes vein dilation;  if it did, then vein bypasses would dilate. I believe that turbulent wall scrubbing causes vessel dilation in both arteries and veins.  I believe that valve incompetence causes turbulence and bruits.  So, I'm thinking that all of the locations found on Duplex for treatment by CHIVA also generate bruits.  So, I think that CHIVA works because it reduces turbulence, rather than reducing pressure." The last sentence/interpretation wouldn't fit to Claude's claim but certainly interesting view I like.
Claude:
True, CHIVA works also because it reduces the turbulences ( I write since more tha 20 years, that Turbulences are the cause fort he progressive enlargement of the varicose veins ….which stops when enlarging when the caliber is such as to make the flow slow down below the „turbulent velocity threshold“. For English speakers, see Pag 53: Principles of Venous Hemodynamics by C.Franceschi, P.Zamboni Novapublishers. New York. 2009. Nevertheless, CHIVA shunts disconnection , even if improving drainage and venous caliber , is not sufficient if not combined with a Gravitational Pressure Column Fractionation/division. Most of the time, the shunts disconnections divides at the same time the column, but some times, additional divisions are implemented.
Raj:

One related question to Claude: I have not been clear if Chiva applies to regression of varices only or if it applies to C 3-6 disease as well. In the latter case, flow quantification has to be substantial (has to affect the calf pump), not merely direction of flow on DUS. I am assuming that varices may regress if shear is removed/lessened. Given the low conductance of the various types of shunts, I don't see how they can beneficially improve calf pump function.
Claude: 
The calf pump plays a double role: Pumping the blood to the heart and insuring a low TMP nescessary for a correct drainage of the tissues when walking. The latter, is possible thanks to the drop from 90 to 30 mmHg of the ankle deep and superficial venous pressure ( Dynamic Gravitational Pressure Column Fractionation/division due to the alternate valves closure. This drop is impaired by the deep and or venous incompetence, both being responsible for C3-6 disease. In case of superficial incompetence responsible for column divison impairment  the pump is just overloaded by the shunts flows, but not that much but not null (see the Erika Mendoa Study: reduction of the Femoral vein caliber after CHIVA). On the other hand, the efficiency of the calf pump in terms of TMP reduction can be impaired only by the described above  effects of the supeficial veins incompetence, so leading to dilated veins and skin damages.  
Regards

Claude
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