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Compliance: physical and biological features

Part 1

Simplified and Basic knowledge about compliance.

The Young-Laplace Law (YLL)

Maybe most people do not know that the so called Laplace Law (1805)

was discovered and published one year before by Thomas Young, who is

however well known for his Young modulus in elasticity theory.

In addition, in Medicine YLL is reported often in a simplified form, which

doesn't apply easily to conditions detected in daily practice.

From an elementary biophysical point of view, several simplified formulas

can be derived, accepting hypotheses of isotropy and symmetry.

Terminology

pt transmural pressure

pi internal pressure

pe external pressure

T1,T2 \ tensions in 2 perpendicular directions, tangential to the surface

r1, r2 curvature radii in 2 perpendicular directions, tangential to the

surface

h thickness of the wall

Approximations

For a surface thickness h<<r1 and r2, the general formulation of YLL is

pt = pi-po = T1/r1 + T2/r2 ;
For a thin wall cylinder vessel, r2=infinite, r1=r (the vessel radius) and the

simplified formula is

pt = T/r ;

For thick wall shells (Burton, 1954)

T= h <s> = piri - poro ;

where sis the circumferential stress, i.e. the stress which is tangent to the

surface in a transversal plane, and the brackets indicate its mean value.

The same physical law holds in the longitudinal direction

Tx = h <sxx> = piri – poro ;

where sxx is the longitudinal stress and the 2 radius values have to be

referred to the longitudinal curvature of the vessel. (2 values for the outer

curvature and 2 other ones for the internal curvature).

The stress-strain curve (simplified description)

The YLL is a special case of the constitutive equation for the Hookean

elastic solid.

The stress-strain (deformation) graphic representation is common in

Mechanics, while in Physiology generally the graph is drawn in the

opposite format strain-stress or, using a volume measure, volumepressure.

In addition, sometimes volume is reported as an absolute value (starting

from the unloaded volume V0). In order to allow a better comparison, the

relative volume variation V/V0 can be plotted versus the pressure, so that

the plot intersects the Y-axis at the 0 value (V=0 when the transmural

pressure is 0).

The inclination of the curve (tangent of the angle) is the compliance value.

As the curve changes inclination at different pressure values, so also the

compliance does.

(continue)
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Neoangiogenesis.
Vein interruptions/obstructions and redo's.
Why, how, any prevention ?
Late recurrent saphenofemoral junction reflux

after ligation and stripping of the greater

saphenous vein

Reinhard Fischer, MD,a Nikolaus Linde, MD,a Claudio Duff, MD,a Christina Jeanneret, MD,b James G.

Chandler, MD,c and Philline Seeber, MD,d St Gallen, Basle, and Wattwil, Switzerland; and Boulder, Colo

Objective: This study was done to determine the long-term incidence of refluxing epifascial–to–deep vein reconnections

in the area of the former saphenofemoral junction after ligation of the true junction, along with all proximal tributaries,

and resection of the greater saphenous vein.

Patients and Methods: A total of 125 limbs in 77 patients, representing 66% of 117 survivors among 602 patients who

underwent operation between 1960 and 1967, were evaluated clinically and with duplex sonography for possible

superficial–to–deep vein reconnections and clinical recurrence of thigh varicosities at a mean follow-up of 34 years.

Results: Clinical examination suggested saphenofemoral recurrence in 59 limbs (47%). In 11 instances these were actually

varices associated with isolated superficial system reflux or reflux originating from a distally located perforating

vein. Color-coded duplex ultrasonography demonstrated saphenofemoral reflux in 75 limbs (60%), versus the 48 identified

on clinical examination (P < .001), and documented that the junction ligation had not been performed incorrectly

by absence of the terminal valve or any patent proximal saphenous remnant. The reflux originated at the site of

the ligated saphenofemoral junction in 53 limbs (71%) and from a nearby circumjunctional deep vein in the other 22

(29%). Of the real junctional recurrences, 22 appeared as a tangled cluster, and 31 involved a single-lumen varix. Only

27 recurrences were sufficiently symptomatic to warrant consideration of additional treatment; 25 of these were clinically

evident, single-lumen, true junctional recurrences.

Conclusions: This 34-year clinical follow-up study shows a 60% incidence of junctional and circumjunctional reconnections

after ligation of the true saphenofemoral junction and its related tributaries. Color-coded duplex sonography is

a necessary concomitant to clinical examination, detecting more recurrences and defining the pathologic anatomy to

direct clinically indicated additional treatments. (J Vasc Surg 2001;34:236-40.)
Causes of varicose vein recurrence: Late results of

a randomized controlled trial of stripping the long

saphenous vein

Rebecca J. Winterborn, AFRCSI,a Chris Foy,b and Jonothan J. Earnshaw, DM FRCS,a Gloucestershire,

United Kingdom

Background: The purpose of this study was to investigate the long-term outcomes following stripping of the long

saphenous vein during primary varicose vein surgery and to identify factors which may predict recurrence and the need

for reoperation.

Methods: The original study was designed as a randomized trial of 100 patients (133 legs) who underwent saphenofemoral

ligation with or without long saphenous vein stripping. After invitation 11 years later, 51 patients (74 legs) underwent

clinical review and duplex imaging and completed an Aberdeen Varicose Vein Symptom Severity Score (AVVSSS). The

hospital notes of the original cohort of patients were used to compile cumulative data and assess predictive factors.

Results: A cumulative total of 83 legs had developed clinically recurrent varicose veins by 11 years (62%). There was no

statistically significant difference between the ligation-only and the stripping groups. Reoperation was required for 20 of

69 legs that underwent ligation alone compared with 7 of 64 legs that had additional long saphenous vein stripping

(relative risk [RR], 2.65; 95% confidence interval, 1.20 to 5.84; P _ .012). By life table analysis, freedom from

reoperation at 11 years was 70% after ligation, compared with 86% after stripping (P _ .01). The presence of

neovascularization (RR, 2.88; P _ .15) , an incompetent superficial vessel in the thigh (RR, 3.24; P _ .03) or an

incompetent saphenofemoral junction on duplex imaging at 2 years postoperatively (RR, 4.89; P _ .0001) increased the

risk of a patient’s developing clinically recurrent veins. Patients with visible recurrent varicose veins had a significantly

worse AVVSSS (P _ .001).

Conclusion: Stripping the long saphenous vein is recommended as part of routine varicose vein surgery as it reduced the

risk of reoperation by 60% after 11 years, although it did not reduce the rate of visible recurrent veins. ( J Vasc Surg 2004;

40:634-9.)

Recurrence after varicose vein surgery: A

prospective long-term clinical study with duplex

ultrasound scanning and air plethysmography

Andre` M. van Rij, MD, FRACS, Perry Jiang, MB, ChB, Clive Solomon, FRACS,

Ross A. Christie, NZCS, and Gerry B. Hill, BSc Hons, Dunedin, New Zealand

Objective: We observed long-term venous ultrasound and plethysmographic changes after varicose vein surgery, to

determine factors that influence recurrence.

Methods and materials: This observational sequential prospective study was carried out in an institutional referral center

with day surgery. Subjects were 92 consecutive patients, ages 20 to 75 years, with symptomatic varicose veins in 127

limbs, who were able to complete regular assessment. Superficial varicose vein surgery included significant perforator

vessels only, defined at preoperative duplex ultrasound scanning and air plethysmography. Similar follow-up assessments

were performed at 3 weeks, 3 months, and 1, 3, and 5 years.

Results: At 3 weeks venous reflux but not muscle pump function was consistently improved in all limbs. However,

inadequate surgery at the major junctions was clearly identified as contributing to recurrence of disease in 7.2% of limbs.

Recurrence of varicose veins occurred in 1 of 100 limbs (1%) at the saphenofemoral junction and in 8 of 33 (25%) limbs

at the saphenopopliteal junction. However, after 3 years disease recurrence at these sites had increased to 23% and 52%,

respectively. Incompetent perforator vessels increased progressively in number. Clinical recurrence was 47.1%, and

consistent with this was gradual deterioration in air plethysmographic measures of reflux, with physiologic recurrence

(venous filling index, >2 mL/s) in 66% at 5 years. Late recurrence was predicted in limbs with multiple sites of reflux

preoperatively, venous filling index greater than 2 mL/s, and some other persistent abnormality at duplex scanning at 3

weeks. There was no recurrence in 40 limbs in which these factors were normal at at 3 weeks. However, 29 of 53 limbs

with normal venous filling index after operative intervention had deteriorated at 3 years.

Conclusion: Incomplete superficial surgery, in particular at the saphenofemoral and saphenopopliteal junctions, is a less

frequent cause of recurrent disease, and neovascular reconnection and persistent abnormal venous function are the major

contributors to disease recurrence. (J Vasc Surg 2003;38:935-43.)

Reduction of Neoreflux After Correctly Performed Ligation

of the Saphenofemoral Junction. A Randomized Trial

N. Frings,1* A. Nelle,1 Ph. Tran,1 R. Fischer2 and W. Krug3

1Mosel-Eifel-Klinik, Varicose Veins Clinic, Bad Bertrich, Germany; 2Centre for Vascular Diseases, St Gallen,

Switzerland; and 3Department of Statistics, University of Trier, Trier, Germany

Background. Neoreflux at the sapheno-femoral junction (SFJ) is an important cause of recurrent great saphenous varicose

veins. This study compares four surgical methods of ligating the SFJ with the aim to reduce the rate of neoreflux.

Method. In a prospective study, 379 patients (500 SFJ ligations) were randomised to one of four surgical procedures at the

SFJ (125 groins each). In group A (control group) the SFJ was ligated in standard fashion with Vicrylw (absorbable ligature);

in group B, after Vicrylw ligation continuous Prolenew (non-absorbable) was sutured over the stump endothelium to prevent

any contact with surrounding tissue; in group C. SFJ ligation was done with Ethibondw (non-absorbable); in group D

Ethibondw ligation was followed by Prolenew oversewing. The final study group included 114 patients (152 groins) who

were all known to be free from recurrent groin reflux 3 months postoperatively and had colour duplex venous imaging 2

years after operation.

Results. Duplex imaging identified neoreflux at the SFJ in 10 out of 114 groins after 2 years (7%). There were differences in

the rates between the four groups: Group A 3/31 (10%), Group B 0/32, Group C 5/44 (11%) and Group D 2/45 (4%).

Neoreflux was significantly reduced in the two groups with endothelial closure (B and D): 2/70 (3%) versus 8/75 (11%,

p , 0.025).

Conclusion. Recurrent reflux in the groin was reduced by over sewing the ligated SFJ in patients having varicose vein

surgery. This adds weight to the theory of neovascularisation as a cause of recurrent veins and offers a means to reduce

clinical recurrence rates.

Key Words: Varicose vein surgery; Duplex ultrasound; Neovascularisation; Sapheno-femoral junction.

Eur J Vasc Endovasc Surg 28, 246–252 (2004)
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AVOIDING SAPHENOFEMORAL JUNCTION DISCONNECTION IN VARICOSE VEIN SURGERY

P. ZAMBONI M.D, S. GIANESINI M.D., E. MENEGATTI R.V.T., G. TACCONI M.D., A. PALAZZO M.D., A. LIBONI M.D.


FERRARA UNIVERSITY, FERRARA, ITALY. 

BSJ in press 

The question of whether a procedure can eliminate reflux in the great saphenous vein (GSV) by disconnection of its varicose tributaries can be predicted by a duplex ultrasound reflux elimination test (RET) (Fig.1)14. This test is positive if GSV reflux disappears after finger compression over the source of the incompetent collaterals. However, this test alone does not predict the outcome after the CHIVA 2 technique of varicose vein treatmen.14-17 (SHUNT II or III)
Among patients with GSV incompetence fulfilling the above criteria, case-control groups were created matched for age, sex, disease duration and CEAP clinical class including 100 with a positive RET and an incompetent TV (Group A) and 100 patients with a positive RET and a competent TV (Group B).All patients signed informed consent and agreed to follow-up for 3 years.
Table 1: Patients population demographics

	
	
Group A

N° 100
	
Group B

N° 100
	
P value



	Age

(year)
	
55±12.1
	
52.7±12.8
	
0.1003

	Sex M/F

(%M)
	25/75

33%
	22/78

28%
	
0.7387

	Clinical Class (CEAP)

Median 
(IRQ)
	
3

(1)
	
3

(1)
	
0.6671

	Disease duration

(year)
	
9.2±3.5 
	
10±4.4
	
0.3272


Table 2: Clinical Results: objective and subjective Hobbs Score

	
	OBJECTIVE ASSESSMENT
	SUBJECTIVE ASSESSMENT

	
	Class A
	Class B


	Class C+D


	Class A


	Class B


	Class C+D



	Group A
	4%
	25%
	71%
	3%
	23%
	74%

	Group B
	85%
	15%
	0%
	86%
	14%
	0%


P<0.0001, Chi-Square 301.07, degrees of freedom: 6

Table 3: ECD outcome at 1 years follow up

	
	
	
	
	

	
	Group A
N° 100
	Group B
N° 100
	P
	OR
(95% CI)

	SFJ reflux reappearance
N° (%)
	58
(58%)
	2
(2%)
	<0.0001
	67.7

(15.8-290.1)

	Recurrence from new incompetent tributary
N° (%)
	4
(4%)
	5
(5%)
	0.7828
	1.2

(0.4-3.7)

	Recurrence from incorrect tributary ligation
N° (%)
	4
(4%)
	4
(4%)
	1.000
	1

(0.2-4.1)

	Total GSV recurrences
N° (%)
	66

(66%)
	10
10(%)
	<0.0001
	17.5

(8-37.9)


Table 4: ECD outcome at 3 years follow up

	
	
	
	
	

	
	Group A
N° 100
	Group B
N° 100
	P
	OR
(95% CI)

	SFJ reflux reappearance
N° (%)
	71
(71%)
	3
(3%)
	<.0001
	79.2
(23.2-270.2)

	Recurrence from new incompetent tributary
N° (%)
	7
(7%)
	6
(6%)
	0.7828
	1.2
( 0,4-3.7)

	Recurrence from incorrect tributary ligation
N° (%)
	4
(4%)
	5
(5%)
	1.000
	0.8
(0.2-3)

	Total GSV recurrences
N° (%)
	82
(82%)
	14
14(%)
	<.0001
	31.5
(14.4-68.6)


Varicose Vein Stripping vs. Haemodynamic Correction

(C.H.I.V.A.): a Long Term Randomised Trial

S. Carandina, C. Mari, M. De Palma, M.G. Marcellino, C. Cisno, A. Legnaro,

A. Liboni and P. Zamboni
Eur J Vasc Endovasc Surg xx, 1e8 (2007)

doi:10.1016/j.ejvs.2007.09.011, available online at http://www.sciencedirect.com on
1) TYPE # 1 PATTERN consists of saphenous-femoral recurrence. We found 2

patients out of 70 corresponding to 2.9% in the CHIVA group, and 3 patients out

54, corresponding to 5.5 % in the stripping group, with a no significant P-value.

2) TYPE # 2 PATTERN: it consists of reflux coming from the pelvis, through a

venous pathway located or in the groin or the perineum, with no associated

saphenous-femoral reflux (21). Also in this case we didn’t find any statistical

difference between the procedure outcomes (1/70 pts, 1.4 % in the CHIVA

group vs 2/54 pts, 3.7 % in the Stripping group, with P=ns, respectively).

3) TYPE # 3 PATTERN: it consists of Duplex evidence of insufficient thigh

perforators not present at the time of the first procedure. This evolution 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

<0.05 ).
4) TYPE # 4 PATTERN: it is represented by reflux from proximal saphenous vein

(thigh section) to a varicose tributary. Logically it was an exclusive finding of

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 Pvalue

<0.01).

5) TYPE # 5 PATTERN: it consists of recurrences from varicose veins greater than

5 mm without any demonstrable escape points or change of compartments. This

haemodynamic pattern, on the contrary to the previous showed, is exclusive to

the stripping patients and it was not find in the CHIVA group (0/70 pts, 0% in

the CHIVA group vs 12/54 pts, 22% in the stripping group; P<0.01).
Varicose Vein Surgery: Stripping vs. the CHIVA method.

A Randomized Controlled Trial.

Parés JO, Juan J, Téllez R, Mata A, Moreno C, Quer FX,

Suarez D, Codony I, Roca J

Department of Angiology and Vascular Surgery

Hospital General de Vic.

Vic, Spain.

Parés JO, MD, Department of Angiology and Vascular Surgery of the Hospital General de

Vic. Vic, Spain.
Annals of Surgery In Press
Methods:

In this open-label, randomized controlled trial, 501 adult patients with primary varicose veins

were treated in a single centre. They were assigned to an experimental group and two

control groups with the following treatments: stripping with clinic marking (S-CM) (n=167) and

stripping with duplex marking (S-DM) (n=167). The experimental group was treated with the

CHIVA method (n=167). The outcome measure was clinical recurrence within 5 years,

assessed clinically by previously trained independent observers. Duplex ultrasonography

was also used to assess recurrences and causes.

Results:

In an intention-to-treat analysis, clinical outcomes in the CHIVA group were better (44.3%

Cure (C), 24.6% Improvement (I), 31.1% Failure (F)) than in both the S-CM (21.0% C,

26.3% I, 52.7% F) and S-DM (29.3% C, 22.8% I, 47.9% F) groups. The Odds Ratio (OR)

between the CHIVA and S-CM groups, of recurrence at five years of follow-up, was 2.64,

with a 95% confidence interval (95% CI) of 1.76 - 3.97 (p-value<0.001). The OR of

recurrence at five years of follow-up, between the CHIVA and S-DM group, was 2.01, with a 95% CI of 1.34 - 3.00 (p-value<0.001). The analyses of results by protocol were consistent

with those of the intention-to-treat analysis.

Conclusions:

The present results indicate that the CHIVA method is more effective than S-CM or S-DM to

treat varicose veins. (Current Controlled Trials number, ISRCTN52861672).
14/01/10 21:07
Heinrich Ebner" <heinrich.ebner@asbz.it>Good afternoon!
 
In my opinion it`s important to distinguish three different groups in defining the recurrence of varicose veins:
1)       Recurrence at the site of operation/intervention
2)       Recurrence of varicosis in the treated (operation or intervention) limb
3)       Recurrence in the presence of residual varicosis after operation/intervention
I think we should differentiate these three groups, because there are different locations and pathophysiologic causal moments.
1)Recurrence at the site of operatio/intervention may be the consequence of a surgical imperfect or even correct procedure, as Fausto underlined. And here neoangiogenesis deserves a particular chapter as all of you know.
2) Varicosities may appear also in a well treated limb in different positions to the original treatment points. Are these recurrencies, overlooked varicose veins, underestimated varices/veins, misinterpreted reentry points or other? Certainly the causes are different as these of point 1 and 3.
3) Sometimes we leave residual varicosis, on purpose recently, as CHIVA teaches. How are these to classify and when as recurrencies, in case of lacking disappearance after treatment?
What you think about?
Regards
Heinrich Ebner
 An tanswer to Heinrich real questions and an attempt to contribute to the VARICOSE RECURRENCE issue based on evidences and sensible reasoning:  
 
1)  Recurrence at the site of operatio/intervention: 
 Heinrich Ebner : “Recurrence at the site of operatio/intervention may be the consequence of a surgical imperfect or even correct procedure, as Fausto underlined. And here neoangiogenesis deserves a particular chapter as all of you know”
C.Franceschi: 
Late recurrent saphenofemoral junction reflux is rated in prospective trials:
 
1- SFJ ablation  + Stripping: 114 where patent after 3 months. Then, after 2 years,   SFJ has shown reflux in 10/145 (7%) ,  2/70 (3%) where  ligation was oversewed with non absorbable thread  versus 8/75 (11%) in absence of oversewing.1  .
2- SFJ ablation reflux at 10 years(CHIVA vs Stripping ):  5/126  4,7%) ,
Without stripping and respect of the arch tributaries:  2/72 (2,9%) in CHIVA group,
With stripping and ligation of the arch tributaries: 3/54 (5,5%) in stripping group. 2 
 
The rate of SFJ recurrence seems to depend more on the technique than on the strategy. 
Massimo Cappelli didn’t see any SFJ recurrence after many years since he performs a crossotomy ( SF division , non absorbable ligation + clip at the very basis of the stump ( I hope he will report some in this Physiolab). 
 
2)  Recurrence of varicosis in the treated (operation or intervention) limb: 
 Heinrich Ebner : “Varicosities may appear also in a well treated limb in different positions to the original treatment points. Are these recurrencies, overlooked varicose veins, underestimated varices/veins, misinterpreted reentry points or other? Certainly the causes are different as these of point 1 and 3”. 
C.Franceschi:  
Late varicose recurrence may be due not only to overlooked /underestimated varicose vein but to 3 others:
            1-Failure (CHIVA vs Stripping ): at 5 years: (Stripping according to clinical marking : 52.7% and Stripping according to  Duplex Marking M 47.9% demonstrates that this possible occurrence ( overlooked/underestimated varicose) is not significant and Duplex marking is useless for stripping improvement. 3
            2 – Failure (CHIVA vs Stripping ): at 10 years due to , overlooked or “new” pelvic escape points : it consists of reflux coming from the pelvis, through a venous pathway located or in the groin or the perineum, with no associated saphenous-femoral reflux (21). Also in this case we didn’t find any statistical difference between the procedure outcomes (1/70 pts, 1.4 % in the CHIVA2. 10 years ago the precise recognition of the pelvic escape points was not yet described.4
3- At 10 years (CHIVA vs Stripping ):, some recurrent varicose tributary related to  reflux from proximal saphenous vein. Logically it was an exclusive finding of the CHIVA group and it is typical of the saphenous vein sparing surgery (13/70pts., 18.5 % in the CHIVA group vs 0/54 pts, 0% in the stripping group with Pvalue<0.01). 1 This represents new or overlooked shunts II, easy to treat by proximal disconnection. 
4-At 10 years (CHIVA vs Stripping ):, Late varicose veins it consists of recurrences from varicose veins without any demonstrable escape points or change of compartments. This
haemodynamic pattern, on the contrary to the previous showed, is exclusive to
the stripping patients and it was not find in the CHIVA group (0/70 pts, 0% in
the CHIVA group vs 12/54 pts, 22% in the stripping group; P<0.01). 2 This may be related to a secondary superficial vicarious open shunt due to drainage necessities when veins despite varicose are extensively destroyed.  5
            5-AT 10 years(CHIVA vs Stripping ):, Duplex evidence of insufficient thigh perforators not present at the time of the first procedure. This evolution 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<0.05 ). 2This may be due to the same phenomenon than 3 whith a forced re-entry secondary transformed in an escape point. 
            6- At 3 years: Proximal varicose tributaries disconnection without SF flush ligation in varicose veins associated with  incompetent GSV trunk .
With Incompetent Terminal Valve (Shunt III) , CHIVA First Step : Reflux reappearance 71/ 100  (71%) and varicose recurrence 82/100 (82%) 
With Competent Terminal Valve (Shunt II) CHIVA : Reflux reappearance 3/ 100  (3%) and varicose recurrence 14/100 (14%) 6 This demonstrates that ASVAL rational indications should be limited to Shunts I , like CHIVA but not to SHUNT III where the recurrence is quite constant. On the other hand, CHIVA 2d step is eligible in Shunts III ( when devalvulation is not possible at the 1st operation). 5 This means also that any way of destruction of a refluxing GSV trunk is useless/dangerous in any case of Competent Terminal Valve (shunt II).            
7-AT 5 years : GSV , SSV stripping, extensive varicose tributaries avulsion and perforators ligation. 7 Authors conclusion is:”Incomplete superficial surgery, in particular at the saphenofemoral and saphenopopliteal junctions, is a less frequent cause of recurrent disease, and neovascular reconnection and persistent abnormal venous function are the major contributors to disease recurrence”. That is in accordance with the CHIVA background where the respect of the drainage is crucial to avoid recurrence. 
 
3) Recurrence in the presence of residual varicosis after operation/intervention :
Heinrich Ebner: “Sometimes we leave residual varicosis, on purpose recently, as CHIVA teaches. How are these to classify and when as recurrencies, in case of lacking disappearance after treatment?” 
C.Franceschi: 
Varicose veins calibre reduces to “normal” after CHIVA (though its flow remains inverted) thanks to the HSP column fractioning, overloading shunts disconnection  and drainage  into an efficient VM pump through large enough re-entry  perforators The time for complete reduction may last some days or weeks and activated by walking. If not enough, it may be because of a still too high HSP column, a secondary overlooked shunt, that can be secondarily easily corrected. When it is due to a too narrow re-entry, an inefficient VM pump because not properly checked before the operation, there is no more rational hemodynamic solution. It may be also due to a “bad responding wall” that can be treated by light  sclerosis that reduces once more the calibre but leaves behind a sufficient lumen for the drainage.
CONCLUSION:
All the prospective and randomised recent studies demonstrate that refluxing veins destruction (tributaries and trunks) causes significantly more recurrences than conservative/hemodynamique procedures. Duplex doesn’t change significantly the outcomes of destructive procedures   while it is indispensable for hemodynamic/conservative strategy when led by an approriate hemodynamic expertise. 
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Compliance measures

Measures can be performed on veins in-vivo or in an in-vitro laboratory

environment, on excised venous segments. Measures in-vitro should

theoretically be greater than measures in-vivo, as in-vitro veins miss the

effect of the surrounding tissues and the muscular tone.

Anyway, in-vivo measures are the most interesting ones, as they reflect

the behaviour of the vein in real conditions. Validation procedures

comparing the 2 different environments could be then misleading.

V/V0 Pt curves require the knowledge of the transmural pressure (Pt).

This is an important point, as the external pressure in tissue/surrounding

structures (Pe) is generally unknown or not easily estimable. Using the

intravenous pressure (Pi) instead of Pt can be a useful approximation

when Pi >> Pe, so that Pt ~ Pi. On the contrary, when the external pressure

Pe ~ Pi, the approximation leads to unpredictable results.

This bias is much more important as it generally is linked to other 2 almost

unavoidable sources of error:

• A low Pi is generally found when the compressible vein looses its

circular contour, changing to an elliptic or infinite-sign-like

contour. This is the case where the Laplace formula must be applied

point by point without the described approximations, as generally no

meaning can be ascribed to the radius of this shape. Other

assumptions and other considerations apply. They will not be

described here.

• The choice of the volume/radius reference value V0 or r0 is always

an arbitrary procedure. It is a well known problem, already cited in

the part 2 of this paper. Choosing another V0 value not only shifts

the curve horizontally, but also causes its distortion, as it

introduces a different measuring scale. Practically, the % volume

variation is measured using V0 as the measuring unit.

Dynamics of compliance

Some additional considerations are needed about the dynamics of

volume/flow/pressure changes in veins.
mardi 19 janvier 2010 Claude franceschi
Varicose recurrence: spontaneous repair, by-passing through pre-existing collateral veins, and neo-veins.

According to observations of thousands of patient who underwent CHIVA followed up since 20 years by the CHIVA community and without any theoretical pre-concept we can state some practical remarks.

1: CHIVA is a great experimental model because it is  based on disconnections and not in destruction. So, here are potentially the best the conditions for recurrence. 
2: Disconnection: 
-Conditions for recurrence: without a short excision (1 to 2 cms) and/or with absorbable ligation and/or in hypodermitis and/or with haematoma left behind, and/or a stump left behind, and/or blocking a draining flow (residual pressure) lead frequently to all kinds of recurrence.  
- Conditions that avoid recurrence: avoiding these conditions, the rate of recurrences decreases dramatically. Particularly, redo at the SFJ is less than 1% when ligation is not absorbable and the stump effect suppressed by a clip along the femoral wall. Tributaries are disconnected at their very saphenous junction in order to leave not any stump behind. When hemodynamically necessary (thus rarely), perforators disconnection is completed by aponereusis sewing with not absorbable thread. 
3- In these conditions, VGf and other factor of recurrence may be inefficient or not stimulated. 

Within some months, studies will be published and confirm this statement. 
Message du 19/01/10 15:14
> De : "Dr. Recek" 
> A : vasculab@yahoogroups.comOf course, nobody measured venous pressure in the femoral and superficial veins in the thigh after an accomplished harvest of the GSV in the groin for bypass graft. Nevertheless, let me remind some interesting proved facts concerning the venous pressure:

1 In the quiet standing position, the pressure in the deep and superficial veins of the lower extremity is identical (1,2.

2 During the calf pump activity, the pressure in the deep and superficial veins of the lower leg is  the same (see attached picture. The pressure in the femoral vein does not decrease during calf pump activity (3,4. It can be assumed that the pressure conditions in the superficial veins in the thigh are the same as in the femoral vein, i.e. that there is no decrease in pressure, provided there is no drainage of venous blood from the superficial thigh veins into the veins of  the lower leg.

3 Venous pressure measurements in the incompetent saphenous vein in the thigh with the occlusive test showed that the pressure in the proximal part of the GSV above the tourniquet remained uninfluenced by the calf pump activity, reflecting the pressure in the femoral vein. It showed that when no reflux from the thigh into the lower leg took place, the pressure in the superficial vein in the thigh corresponded with the pressure in the femoral vein. The pressure in the lower part of the GSV below the tourniquet decreased, reflecting the pressure in the deep lower leg veins. It documented that a pressure difference developed between the femoral vein and the saphenous segment below the point of reflux interruption (be it high ligation, crossectomy, or tourniquet, which may trigger the process leading to building of new venous communications between the femoral vein and the superficial venous system in the thigh (5.

 Once more, Dr Receck offers us an invaluable gift with his rigorous and scientific studies.

1 In the quiet standing position, the pressure in the deep and superficial veins of the lower extremity is identical .OK but nevertheless, in this situation, Duplex shows a tissue draining antegrade flow provided by the capillaries under Residual Pressure  and  breath modulated connecting with the femoral flow , both moved by a cardiopetal gradient …(may be small, but necessary and effective). 

2 During the calf pump activity, the pressure in the deep and superficial veins of the lower leg is  the same OK . The pressure in the femoral vein does not decrease during calf pump activity OK.  … i.e. that there is no decrease in pressure, provided there is no drainage of venous blood from the superficial thigh veins into the veins of  the lower leg. OK but see above.  Anyway, saphenous valve closure being the reason of its presence, the closure occurs when, in normal individuals, P gradient is inverted (deep P>superficial P, deep breathing, coughing, load carrying…defecating). 

3 Venous pressure measurements in the incompetent saphenous vein in the thigh … above the tourniquet remained uninfluenced by the calf pump activity…. reflecting the pressure in the femoral vein…. The pressure in the lower part of the GSV below the tourniquet decreased, reflecting the pressure in the deep lower leg veins. OK That’s is CHIVA’s  fundamental  rational.  I’ll use it an experimental proof  for CHIVA pertinence….. pressure difference developed between the femoral vein and the saphenous segment below the point of reflux interruption (be it high ligation, crossectomy, or tourniquet, which may trigger the process leading to building of new venous communications between the femoral vein and the superficial venous system in the thigh. OK but: the gradient is necessary but not sufficient for 2 reasons s: 1/ The very high gradient in ambulation (that you are right to underline) between upper and lower limb would but doesn’t bust the popliteal valve. A second cause is necessary ( i.e valve fragility or change). 2/ recurrence at the groin needs not only an inverted P Gradient BUT a possible pre-existing or neo-pathway. This last cause can be suppresssed by  technical procdures (see my previous mail).

Dr Recek, I trust and take in precious account your clinical and technical observations. Mine are not in contrast with yours, but complementary and deserve your trust.  

21/01/10 10:22

Dear Fausto and Claude

The 'turbulence' causes/precipitates a 'dilatation', and also the 'dilatation'-not always so though- causes a turbulence.

Is this principle same on the 'low' pressure system as well as the 'high' pressure system?

Do we implement same rule to the post-stenotic dilatation either in venous system or arterial system?

With your extensive knowledge in hemodynamics, there got to be clear answer on this issue.

Thanks for your kind input.


Cher BBlee, 

Imagine soldiers, in line in a narrow corridor, marching  slowly then  running and  suddenly panicking. Watch the walls…

Peculiar Initial Conditions when vessel dilation depends on turbulences independently of the pressure rate:

Turbulences are a Basic Physique  phenomenon that occurs when, according to the Reynolds, a non Newtonian  (viscous) liquid velocity exceeds a value determined by the viscosity rate. Part of the fluid’s trickles scatters their motive energy more or less perpendicularly against the walls (shear stress is different because it is due to friction where the angle of attack is very acute, close to 0) . The dilation effect depends, on one hand of the turbulence’s energy and frequency (in some cases, it provides a murmur when the wall structure allows to resonate) and on the other hand of the specific wall structures responses (mechanical e.g collagen/elastin fracture and  biological e.g muscular thickening/ thinning ).  For example,  the GSV calibre dilates and wall thickens at the same time as long as the velocity of the shunted pump flow is higher than the Reynolds threshold. Since the velocity decreases when the calibre increases,  the dilation stops when the calibre enlarges enough to reduce the velocity below the Reynolds threshold.  For sure, other parameters interfere! But this one is probably the most important that explains common varicose veins and some other hemodynamics dependent vessels dilations.
Amitiés.  
24/01/10 17:01Hach reflux classification [image: image3.jpg]


ar all!

 

Hach published 1994 his proposal for a anatomic classification of the reflux in the saphenous veins, based on phlebographic findings Together with hach I worked them out for Duplex-Sonography and published them in the Duplex book. 

 

Attached you find a picture of the recirculation published in 1994. 

 

In Summary he says: 

You have an escape point (proximal insufficiency point), a refluxive segment of saphenous vein, a distal insufficiency point (Where the reflux leaves the saphenous vein at its most distal point) with conjugated refluxive side branches and a return to the heart through the deep veins as the forth part of the recirculation. 

 

You can classify the insufficiency of the saphenous veins according to two aspects: The origin of the reflux and the length of the refluxive segment. 

 

Origin: 
THe insuffciency is called complete, if the reflux comes from the crosse (means the saphenofemoral junction or the saphenopopliteal junction). 

 

THe insufficience is incomplete, if the proximal insufficiency point is not the junction but a perforator, a side branch coming from the other saphenous vein or the pelvic system. 

 

Length: 

If he reflux abandons the GSV at the groin it is Hach I

If the reflux abandons the GSV bethween groin and knee it is Hach II

If the reflux abandons the GSV between knee and anke it is Hach III

If the reflux abandons the GSV at the ankle it is Hach IV

 

If the reflux abandons the SSV at the knee region it is HAch I

If the reflux abandons the SSV between the knee and the ankle it is HAch II

If the reflux abandons the SSV at the ankle it is HAch III

 

If there is some interest, I may ask Hach and make a common english publication on the topic. 

 

I am publishing data of diameters of GSV in Groin and middle of the thigh, where I show the very big correlation between the diameter and the HAch Grade (that means the length of the reflux in the GSV) as well as the correlation between both (diameter and Hach) and the "C" - so perhaps an english revision of Hach would be useful. 

 

I myself feel it is a very easy and good description of the anatomy of a varicose vein. 

 

Sorry for not having been "there" to answer earlier...

 

All the best, Erika

Fausto, you write correctly:
         on GSV, Hach I, II, III are respectively a very short, a short, a long Shunt III, while Hach IV is a Shunt I.
         on SSV Hach I, II, are respectively a short, a long Shunt III, while Hach III is a Shunt I.
but since many colleagues doesn't  yet master 100% of CHIVA shunts classication, let me add:
A/ This is true since we refer to the ACH design were there is not any interposed trunk perforator and the terminal valve is incompetent.
B/ If the terminal valve is competent, Hach I, II, III are respectively a very short, a short, a long  Shunt II 
C/If the terminal valve is incompetent and a trunk perforator is interposed, then Hach I, II, III are respectively a very short, a short, a long  shunt I + Shunt II composed shunts.
These comments are not just theorectical but definetly practical because their feature is determinant for CHIVA strategy...and its outcomes. 
Claude Franceschi
Paris France
+33 68 781 16 10
claude.franceschi@wanadoo.fr
> Message du 25/01/10 20:46
> De : "Heinrich Ebner" 
> A : vasculab@yahoogroups.com, physbiol@yahoogroups.com
> Copie à : 
> Objet : AW: [vasculab] R: Betreff: [physbiol] Hach reflux classification
> 
>   

> 

Sorry, 
but the Hach classification needs a more precise explanation. Hach I,II,III,IV means the length of GSV (or SSV)insufficiency and is at first an anatomo-pathologic description.. Type I represents a simple crosse insufficiency. In type II the GSV is insufficient up to the knee, in type III the insufficiency ends  below the knee and in  type IV at the ankle. This classification is used for defining the extension of the GSV- insufficiency (or SSV) and called also “Stammvarikosis”, truncal varicose veins* (it means the GSV trunk).
Of a pathologic point of view Fausto is right saying:
“However, I would like to underline, that practically it deals with the involvement of the saphenous trunk in the reflux.”

Clinically the classification permits a description of different degrees of insufficiency which leads to different therapeutic approaches. Hach proposed in 1981 the stadium-adapted resection of the GSV ( resection up to the distal end of the insufficient GSV) in order to preserve the remnant “healthy” vein for future bypass- surgery (Hach.W. Die Erhaltung…….. Phlebol.Proktol. 10(1981),171) and coined (?) the name “partielle Saphenaresektion” (partial GSV- resection). C.Franceschi`s hobbyhorse!
regards
Heinrich Ebner
* Vasa. 1990;19(1):30-4.
[Diagnosis of secondary popliteal and femoral venous insufficiency in truncal varicose veins]
[Article in German]
Stranzenbach W, Hach W.
William Harvey-Klinik Bad Nauheim


Von: vasculab@yahoogroups.com [mailto:vasculab@yahoogroups.com] Im Auftrag von afunzionale@tiscali.it
> Gesendet: Montag, 25. Januar 2010 14:37
> An: physbiol@yahoogroups.com; vasculab@yahoogroups.com
> Betreff: [vasculab] R: Betreff: [physbiol] Hach reflux classification
  

==

As the PhysBiol Event, Step2, reached its end on Jan 22nd, this discussion can continue on Vasculab.

Fausto Passariello

Vasculab Moderator

==

Hello Erika,

the Hach classification seems a simple method to look at varicose veins.

However, I would like to underline, that practically it deals with the involvement of the saphenous trunk in the reflux.

Practically

· on GSV, Hach I, II, III are respectively a very short, a short, a long Shunt III, while Hach IV is a Shunt I.
· on SSV Hach I, II, are respectively a short, a long Shunt III, while Hach III is a Shunt I.
In addition, in the Bochum Study, started in 1982, no difference was reported in that period between reflux coming from the terminal or the preterminal valve. The first 3 stages of the Bochum Study were performed with  C.W.Doppler, so that such a difference couldn't be assessed. Of course, there must be a report before 1994, if in 1982 the Hach classification was already used.

Regards

Fausto Passariello

----Messaggio originale----
> Da: Erika.Mendoza@t-online.de
> Data: 24/01/2010 14.57
> A: <physbiol@yahoogroups.com>
> Ogg: Betreff: [physbiol] Hach reflux classification
> 
> 
> 

>   
	Dear all!

Hach published 1994 his proposal for a anatomic classification of the reflux in the saphenous veins, based on phlebographic findings Together with hach I worked them out for Duplex-Sonography and published them in the Duplex book. 

Attached you find a picture of the recirculation published in 1994. 

In Summary he says: 

You have an escape point (proximal insufficiency point), a refluxive segment of saphenous vein, a distal insufficiency point (Where the reflux leaves the saphenous vein at its most distal point) with conjugated refluxive side branches and a return to the heart through the deep veins as the forth part of the recirculation. 

You can classify the insufficiency of the saphenous veins according to two aspects: The origin of the reflux and the length of the refluxive segment. 

Origin: 
> THe insuffciency is called complete, if the reflux comes from the crosse (means the saphenofemoral junction or the saphenopopliteal junction). 

THe insufficience is incomplete, if the proximal insufficiency point is not the junction but a perforator, a side branch coming from the other saphenous vein or the pelvic system. 

Length: 

If he reflux abandons the GSV at the groin it is Hach I

If the reflux abandons the GSV bethween groin and knee it is Hach II

If the reflux abandons the GSV between knee and anke it is Hach III

If the reflux abandons the GSV at the ankle it is Hach IV

If the reflux abandons the SSV at the knee region it is HAch I

If the reflux abandons the SSV between the knee and the ankle it is HAch II

If the reflux abandons the SSV at the ankle it is HAch III

If there is some interest, I may ask Hach and make a common english publication on the topic. 

I am publishing data of diameters of GSV in Groin and middle of the thigh, where I show the very big correlation between the diameter and the HAch Grade (that means the length of the reflux in the GSV) as well as the correlation between both (diameter and Hach) and the "C" - so perhaps an english revision of Hach would be useful. 

I myself feel it is a very easy and good description of the anatomy of a varicose vein. 

Sorry for not having been "there" to answer earlier...

All the best, Erika

  


Compliance:


 Physical feature measurement  of the vessel wall related to its capability for blood volume Q storing according to the TMP . The volume variation is generally a sigmoid curve where two different values can be measured at each point P :


	1-Static compliance                                       	SC = Q/TMP


	2-Dynamic compliance              	DC = dQ/dPTM
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Visco-elasticity 		 ( delayed elasticity) is an other vasular feature particularly related to the the veins which depicts :


	1-the delayed volumetric response Q to the TMP ( Fluage F)


	2- the lower TMP capable to maintain Q than which was necessary to achieve it ( Relaxation R ). 
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