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FOREWORD 1 

When Claude asked me to write the foreword for his new book, VENOUS INSUFFICIENCY OF 

THE PELVIS AND LOWER EXTREMITIES, I felt honoured but also humbled, since I am not a 

bona fide hemodynamics expert with enough knowledge to interpret CHIVA (Cure 

/ƻƴǎŜǊǾŀǘǊƛŎŜ Ŝǘ IŞƳƻŘȅƴŀƳƛǉǳŜ ŘŜ ƭΩLƴǎǳŦŦƛǎŀƴŎŜ ±ŜƛƴŜǳǎŜ Ŝƴ !ƳōǳƭŀǘƻƛǊŜύ ǇǊƛƴŎƛǇƭŜǎ 

properly to compare them with traditional principles. At the beginning, I hesitated because I 

am a plain clinician wƘƻΩǎ ŘŜŘƛŎŀǘŜŘ ŀƴ ŜƴǘƛǊŜ ŎŀǊŜŜǊ ǘƻ όƪƛŘƴŜȅ ŀƴŘ ƭƛǾŜǊύ ǘǊŀƴǎǇƭŀƴǘ ŀƴŘ 

vascular surgery, mostly to arterial surgery, with fairly limited knowledge in venous 

surgery/hemodynamicsτbarely enough to handle venous malformation as my recent 

specialty.      

But I aƭǎƻ ŦŜƭǘ ƭƛƪŜ L ŎƻǳƭŘ ƎƛǾŜ ŀƴ ǳƴōƛŀǎŜŘ ŀƴŘ ŦŀƛǊ ŎƻƳƳŜƴǘŀǊȅ ƻƴ /ƭŀǳŘŜΩǎ ƭƛŦŜǘƛƳŜ ǿƻǊƪ ƻƴ 

CHIVA. That is because I am known to be one of the only non-practitioners of CHIVA among 

the vascular surgeons on both sides of the Atlantic but have led its thorough review through 

the IUP Consensus on venous hemodynamics of the lower extremity. 

Indeed, when Claude introduced CHIVA in 1988, such a fresh interpretation of venous 

hemodynamics was regarded as a heretical view challenging the traditional venous 

hemodynamic concept. It has received an unfairly hostile reaction from many colleagues all 

over the world based on their prejudice, despite evidence validating its rationale in 120 

publications, including observational, randomized studies and Cochrane Reviews. 

Hence, when the IUP executive committee offered us the opportunity to organize this long-

overdue consensus on venous hemodynamics of the lower extremity, we were determined 

to include the controversial CHIVA concept.  

Despite it taking four years for us to complete the consensus, clarifying every item of 

controversy among the CHIVA principles, we were finally able to prove its long-neglected 

value. We gave credit to CHIVA as one of the fully established concepts of hemodynamic 

rationale for pathophysiology, diagnosis, ŀƴŘ ǘǊŜŀǘƳŜƴǘ ŘƻŎǘǊƛƴŜΣ ƭƛƪŜ ²ƛƭƭƛŀƳ IŀǊǾŜȅΩǎ De 

Motu Cordis, which Claude has quoted in his book.  

So, I greatly enjoyed every chapter of VENOUS INSUFFICIENCY OF THE PELVIS AND LOWER 

EXTREMITIES, especially in how it clarifies fluid mechanics for vascular specialists so they can 

achieve a proper understanding of hemodynamicsτfundamental to vascular functionsτand 

improve their clinical care. The historical review piece, in particular, is phenomenal as the 

highlight of this manuscript. Various laws and equations of fluid mechanics were also well 

articulated in easy-to-understand language, together with their venous hemodynamic 

effects, so I appreciate the ability of this book to explain venous hemodynamics as a whole.   

 L ŀƭǎƻ ǎƘŀǊŜ /ƭŀǳŘŜΩǎ ŀǇǇŜŀƭ ǘƻ ǎave innocent saphenous veins from unnecessary sacrifice 

during contemporary varicose vein care through the proper application of CHIVA principles 

such as the saphenous vein salvage campaign. 
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Most physicians vaguely recognize the value of the saphenous vein as one of the graft 

materials used for coronary bypass, but not many know this autologous vein has been the 

free (vascular) graft of choice and still remains essential for all bypass surgeries. In the old 

days, when open surgery was still the first choice for handling vascular cases in particular, all 

surgical trainees who encountered invasive trauma were taught to include both groin-down 

upper legs/thighs for scrubbing, just in case the saphenous veins could be used as vascular 

graft material to repair damaged vessels. 

bŀǘǳǊŀƭƭȅΣ ǿŜΣ ōƻǘƘ ƎŜƴŜǊŀƭ ƻǊ ǾŀǎŎǳƭŀǊ ǎǳǊƎŜƻƴǎΣ ŀƭƭ ƪŜŜƴƭȅ ŀǇǇǊŜŎƛŀǘŜŘ ǘƘŜ ǎŀǇƘŜƴƻǳǎ ǾŜƛƴΩǎ 

unique value, as well as its role as the gold standard; no other man-made materials could 

compete for vascular repair for decades. But this unshakable fact was slowly eroded through 

the last three decades and abandoned by methodical brainwashing, often facilitated by the 

ƛƴŘǳǎǘǊȅΣ ǘƘŀǘ ŎƭŀƛƳŜŘ άƳŀƴ-made material/graft is as good as, if not better than, natural 

ǾŜƛƴ ƳŀǘŜǊƛŀƭΣέ ǿƘƛŎƘ ƛǎ ǳǘǘŜǊƭȅ ǿǊƻƴƎΦ  

Besides, since the era of endovascular surgery began three decades ago, taking over the 

traditional leading role of open surgery, many lost interests in this saphenous vein, no longer 

considering it as the benchmark of vascular graft. Also, unfortunately, during the same era, a 

new health agenda emerged. The increased knowledge and interest in venous 

ƘŜƳƻŘȅƴŀƳƛŎǎ ƛŘŜƴǘƛŦƛŜŘ άǊŜŦƭǳȄ ōȅ ǾŜƴƻǳǎ ǾŀƭǾǳƭŀǊ ƛƴǎǳŦŦƛŎƛŜƴŎȅέ ŀǎ ǘƘŜ ŎǳƭǇǊƛǘ ƻŦ ǾŀǊƛŎƻǎŜ 

veins, which hampered the quality of life.  

This newly established hemodynamic concept accusing the reflux, along with the 

simultaneous introduction of the endovascular ablation device by the industry, facilitated an 

overly casual approach to varicose veins, with no second thought for its priceless value as a 

vascular graft. Even symptomless varicose veins were removed by some clinicians with no 

hesitation.   

Should you look back through history, such a supposedly heretical hemodynamic 

interpretation is quite a timely blessing, warning against the current abuse of valuable 

saphenous veins under the rationale of supposedly improving quality of life hampered by 

varicose veins. 

!ƴŘ L ŎŀƴΩǘ ƘŜƭǇ ōǳǘ ŀƎǊŜŜ ǿƛǘƘ ǘƘŜ ƭŀƳŜƴǘ ƻŦ ²ƛƭƭƛŀƳ IŀǊǾŜȅ όмртуς1657) in De Motu Cordis 

όмснуύΣ ǿƘƛŎƘ /ƭŀǳŘŜ ƪƛƴŘƭȅ ǎƘŀǊŜŘ ƛƴ Ƙƛǎ ōƻƻƪΥ ά5ƻŎǘǊƛƴŜ once sown strikes deep its root, 

ŀƴŘ ǊŜǎǇŜŎǘ ŦƻǊ ŀƴǘƛǉǳƛǘȅ ƛƴŦƭǳŜƴŎŜǎ ŀƭƭ ƳŜƴΦέ 

All the best, 

B. B. (Byung-Boong) Lee, MD, PhD, FACS  

Professor of Surgery, George Washington University, Washington, DC, USA 

Adjunct Professor of Surgery, Uniformed Services University of the Health Sciences, 

Bethesda, MD, USA      

Former Clinical Professor of Surgery, Johns Hopkins University School of Medicine, 

Baltimore, MD, USA 
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Emeritus Professor of Surgery, Georgetown University, Washington, DC, USA  

  

FOREWORD 2 

 

This book was conceived as a comprehensive overview on the clinical management of 

chronic venous disease of the lower limbs and the pelvis, designed to fill what Claude 

Franceschi believed to be a void in the current medical consideration about this very 

widespread disease.                          Perhaps it is true that the prefaces are not read, however 

I wrote with honour and pleasure because the world expert and international authority, 

Claude Franceschi, compiled a wide-ranging yet easy to read textbook with ten chapters and 

plenty of line drawings and colour illustrations to guide us through a not easy new concepts 

and a different procedure in this field compared to the past. In few words, this is a 

recommendable educational path.  

Strange story that of the conceptual innovation brought to venous pathology: brilliantly 

published by Claude Franceschi with a completely captivating originality in 1988, it found an 

immediate positive response through many media, particularly in Italy, and equally among 

patients who saw a simplification in the treatment of their "varicose veins". However, the 

time was not ready to undertake a change in the clinical and instrumental paradigm so 

deeply rooted in a hemodynamic field difficult to study as that of the venous circulation of 

the lower extremities. All the more so for a pathology ς the varicose veins, in reality only a 

part of a much more complex chronic venous disease ς considered between clinically benign 

or simply aesthetic for many others. It should not be forgotten that most surgical 

interventions are still performed today mainly by general surgeons anchored to the lesson of 

the past, namely stripping in its different propositions; or by doctors of various specialties 

such as dermatologists, angioradiologists, aesthetic doctors, and not always by vascular 

surgeons. This book, or better educational path, as I personally consider it, does not want to 

be directed only to those who already master these hemodynamic concepts, but above all to 

those who have training, personal experience and valid results with their own "traditional" 

vision of venous circulation based on concepts that imposed themselves starting from the 

years 1904-1907 for over a century. But «learning is like rowing upstream: the moment you 

stop, you go backwards», so goes an old Chinese saying. It is probably in the lack of study of 

physics that doctors in general and even the vascular doctor still today can have gray areas 

of interpretation of the physiological and pathological phenomena underlying the whole tree 

of circulation, starting from the misunderstanding of a venous circulation much more 

complex than the arterial and lymphatic one. Welcome to Claude Franceschi's lecture on the 

importance of fluid mechanics studies the behavior of fluids and the internal forces 

associated with them. 

FOREWORD 3 
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Primary varicose veins of the lower extremities are the most frequent disease of venous and vascular 

pathology. Their prevalence is around 20% of the population. Primary varicose veins are usually a 

benign disease, although complications may occur. It is curious, however, that this process has been 

predominantly considered from a morphological, if not merely aesthetic, point of view. 

 

Based on this morphological conception, priority has been given to treatments based on a 

destructive strategy. Various techniques have been used: surgery (stripping, phlebectomies), physical 

techniques based on heat (laser, radiofrequency), based on cold (cryosclerosis), chemical techniques 

(sclerosis with or without foams), etc. In other words, almost everything that can be used for the 

direct elimination of varicose veins has been used. Industry has contributed to this situation by 

creating more and more glamorous and sophisticated devices that have been advertised to doctors 

and patients. It has mattered little to them that the massive destruction of the superficial venous 

system, including the saphenous veins, has deprived patients of important elements for the venous 

drainage, or of precious autogenous material for eventual vital coronary and vascular surgery. 

 

In other words, the pathophysiological and haemodynamic aspects of varicose veins have hardly 

been considered in the therapeutic basis of this pathology. And this might not have been the case:  

 

At the end of the 19th century Trendelenburg with his manoeuvre suggested the existence of a 

private recirculation between the deep and superficial venous system. He hypothesized by more 

than a century what we know today as veno-venous shunts thanks to Duplex US hemodynamic data. 

 

In the first half of the 20th century Perthes demonstrated, with his manoeuvre, the retrograde 

emptying of varicose veins by the suction into the deep venous system by the valvo-muscular pump. 

This is the principle used by the CHIVA method in most cases. 

 

The Trendelenburg and Perthes manoeuvres have been classically used in the clinical examination of 

varicose syndrome. However, they have had little or no impact on the strategy for treating varicose 

syndrome. In other words, the basic strategy has been the destruction of the superficial venous 

system. This attitude can be justified by the lack of non-invasive morphological and haemodynamic 

information. Phlebography as the only topographical examination was invasive and provided images 

often difficult to interpret due to too little or absent haemodynamic information. 

 

In 1955 Satomura and Kaneko first used the continuous wave Doppler in vascular examination. 

Despite the lack of spatial resolution of this technique, it represented a breakthrough in non-invasive 

arterial and venous exploration. 

 

In the early 1960s Strandness developed with members of the Department of Bioengineering at the 

University of Washington Rushmer, Franklin and Baker the first prototype devices using CW Doppler 

in vascular scanning. In 1967 Strandness using CW Doppler published the first paper on the 

differences between normal and pathological flow velocity profiles in peripheral vessels. 
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In 1977, Franceschi publishes "Investigation vasculaire par ultrasonographie doppler "the world's first 

book on the usefulness of CW Doppler in arterial and venous examination. 

 

In 1975, the first prototypes were introduced simultaneously in the United States (Strandness) and in 

France (Pourcelot) showing the association of B-mode ultrasound with pulsed Doppler. This 

procedure, known as duplex in the USA and echo-Doppler in Europe, gave a colossal boost to non-

invasive vascular diagnosis.  

 

In 1981 Franceschi introduced for the first time a device in the form of a strand-off bag of water 

which, when incorporated into the echo-Doppler probe, provided adequate imaging of the superficial 

vessels. This allowed for the first time, the US imaging of the supra-aortic trunks as well as the 

arteries and veins of the lower extremities. Thanks to this device, Franceschi published the world's 

first atlas of arterial and venous ultrasound in 1986. 

 

The constant technical improvement (multifrequency transducers, Doppler spectral analysis, colour 

Doppler, power Doppler, CVI, echo-flow, etc.) has led to a significant improvement in the quality of 

these devices. Echo Doppler began to be used basically in the diagnosis of arterial pathology, 

particularly in the exploration of the supra-aortic trunks, where it contributed great advances in non-

invasive diagnosis of carotid stenosis. Its use was also extended to arterial mapping of the lower 

extremities, making it possible to avoid numerous diagnostic arteriographies. 

 

In relation to venous pathology, echo-Doppler began to be used for the diagnosis of deep vein 

thrombosis, especially when exploring venous compressibility. 

 

In 1988 Franceschi, after observing the "in vivo" behaviour of the deep and superficial venous 

circulation of the lower extremities using echo-Doppler, described a new procedure for the 

treatment of varicose veins of the lower extremities which he called the CHIVA Cure (acronym for 

ŎǳǊŜ /ƻƴǎŜǊǾŀǘǊƛŎŜ Ŝǘ IŞƳƻŘȅƴŀƳƛǉǳŜ ŘŜ ƭΩLƴǎǳŦŦŦƛǎŀƴŎŜ ǾŜƛƴŜǳǎŜ Ŝƴ !ƳōǳƭŀǘƻƛǊŜύΦ ¢Ƙƛǎ ǘǊŜŀǘƳŜƴǘ 

could be summarised as the application of the Tendelenburg and Perthes manoeuvres in a 

permanent and selective way through minimally invasive surgery performed under local anaesthesia. 

 

Since its introduction, the CHIVA Cure has been the subject of great controversies, as it was 

introduced by a non-surgeon and above all for presenting a "non-destructive" strategy for varicose 

veins based on the haemodynamic control of this syndrome. 

 

The European CHIVA Association, which I have had the honour of chairing since 1994, was created in 

1988.  Since its creation, the Association has held biennial meetings in various countries in Europe 

and America. This has undoubtedly contributed to the improvement and dissemination of the 

haemodynamic strategy in the treatment of varicose syndrome. 
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The procedure has been enriched by the enthusiastic collaboration of people such as Bailly, Dadon, 

Cappelli, Ermini, Delfrate, Zamboni, Mendoza, Escribano, Parés, etc, directed and encouraged by 

Franceschi himself. For me it has been a privilege to learn and work with them. The CHIVA cure has 

been complemented and optimised.  

 

With the critical evaluation of the accumulated experience, we can say that today the CHIVA Cure is a 

highly effective and minimally invasive method in the treatment of varicose veins of the lower limbs. 

Its results have been demonstrated in publications in scientific journals of recognised prestige. 

 

What no one have doubted, even the worst enemies of this procedure, is that thanks to the research 

that led to the introduction of the CHIVA strategy, we have learned relevant aspects regarding 

normal and pathological venous haemodynamics that we did not know before. Doppler ultrasound 

has proved to be the fundamental tool in the study of the pathophysiology of venous insufficiency of 

the lower extremities. This has laid to the foundations for a rational treatment that addresses the 

previously ignored haemodynamic aspects of this syndrome.  

 

But a further step was needed, and this is what Franceschi tackles in this extensive book: to unite 

physics with haemodynamics. In other words, a scientific approach linking the complex physics of 

fluid dynamics with the relevant aspects of venous physiopathology. 

 

This book aims to fill the gaps that exist between the clinic as we perceive it and the physical 

phenomena that determine it. And it does so in language accessible to the physician, for whom the 

study of the basic sciences is a long way off. This is a book that should be read slowly. Only in this 

way the concepts can be properly understood and related to the pathophysiology and clinic of 

varicose disease. 

 

Thanks are due to Dr Claude Franceschi for the enormous amount of work he has put into this book. 

It is essential to explain the complex world of venous haemodynamics in an intelligible way. Only in 

this way we will be able to understand the basis for the rational treatment of venous insufficiency 

syndrome. 

Jordi JUAN SAMSÓ 

President of European CHIVA Association 
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1- Definitions of Venous Function, Venous System, Venous 

Insufficiency and Transmural Pressure. 

11- Venous function has three main objectives. 

12- The venous system is the set of organs that provides the movements and flow 

pressures necessary to perform its functions. 

13- Venous insufficiency. 

14- Venous pressures. 

141-Transmural pressure (TMP) is the key hemodynamic parameter of venous functions.  

1411- Intravenous lateral pressure IVLP should be as low as possible. 

14111-Residual RP pressure 

141112- The reservoir effect  

141114- Cardiac, Thoracic and Abdominal Pumps 

141115- Valvulo-muscular pumps 

14112- Gravitational hydrostatic pressure 

14113- Pressure gradient 

1412- Extravenous pressure  

142- Oncotic pressure  
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of venous insufficiency. 

144- Waterfall et Starling Resistor  
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2- Forces, pressures, and resistances 

21- Force and energy  

22- Gravitational force, Archimedes and venous pressures 

23- Circulatory regimes, Bernoulli's theorem, Poiseuille's law, Reynolds number and 

vascular applications  

231- Circulatory regimes  

232- Bernoulli's theorem  

233. Poiseuille's law and Reynolds number 
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2331-Reynolds number and turbulence  

2332- Poiseuille's Law and pressure drop 23321.  

23321- Pressure loss and hemodynamically significant stenosis. 

23322-Effects of significant stenoses on veins and drainage 

233221- Increased residual RP pressure provided by microcirculation and/or systolic 

pressures of valvulomuscular pumps.  

233222- Collaterals and resistance  

233223- Measurement of ascending pressures: invasive and and Doppler.  

233224- Pseudostenosis: Pseudo May Thurner syndrome.  

May Thurner Syndrome MTS and Nutcracker Syndrome NTS.  
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24- Gravitational Hydrostatic Pressure  

25- Dynamic fractionation of gravitational hydrostatic pressure. 
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drainage.  

28- Plasma oncotic pressure POP and interstitial pressure IOP  

29- Lateral intravenous pressure (IVLP), driving pressure, pressure gradient and 

pathophysiology  

291- Lateral intravenous pressure IVLP is the sum of the following 

292- Motor pressure MP = p + (1/2) mv2, Obstacle and valvular incompetence  

293- Pressure gradients  

294- Siphon effect 295- Extravenous pressure EVP  

295- Extravenous pressure EVP  

2951- Atmospheric pressure AtmP and gravitational hydrostatic pressure 

2952 Extravenous Tissue Pressure  

2953- Extremity compression  

29531- Homogeneous compression  

295311- Immersion in liquid  

295312- Air inflated cuff   

29532- Heterogeneous compression.  

295321- Non-elastic compression  

295322-- Elastic band and compression stocking.  

296- Measurement of venous pressure 

Chapter 3 

3- Microcirculation Drainage and trophic disorders. Ulcers  

31- The Starling model 

32- The Glycocalyx model 

33- Oedema, hypodermitis, ulcer. 

331- Oedema is simply related to the excess of TMP that opposes fluid. 

332- Hypodermitis is a chronic inflammation of the skin and subcutaneous tissue.  



15 

 

333- Venous ulcers 

Chapter 4 

4- The venous network: calibres, walls, drainage hierarchy, valvular 

incompetence, anatomical and functional topography of the shunts. 

41-Calibre and intrinsic hemodynamic properties of the venous wall 

411-The compliance (inverse of elasticity) is the elongation capacity of the wall. 

412-T-Tension T is the stretching force transmitted by the transmural pressure TMP as a 

function of vessel radius r. 

413-Hooke's law and Young's modulus describe the variation of the elastic compliance of the 

vessel. 

414-Visco-elasticity delays the response time of the calibre  

415- Parietal shear stress is the applied force F that moves the blood sheet tangentially 

416- Vasomotricity: 

 417- Venous remodelling 

418- The reservoir effect decreases the intravenous lateral pressure IVLP 

42- Hierarchy of the networks and drainage  

43- Anatomy of the key hemodynamic, diagnostic, and therapeutic points of the venous 

network  

431-Abdominal-Pelvic Veins  

4311-Left Renal Vein, Nutcracker Syndrome NTS Syndrome, Left Gonadal Vein and 

Varicocele 

4312- Varicocele is a dilatation of the left gonadal vein 

43121- Varicocele reflux due to open deviated shunt ODS  

43122- Non-refluxing compensating varicocele (non-refluxing OVS). 

43123-Left common iliac vein and May Thurner syndrome or Cockett's syndrome  

43124-Pelvic veins and pelvic escape points.  

431241- Parietal pelvic veins 

4312411- Gluteal veins. 

4312412- Obturator vein.  

431242- Parietal pelvic escape points. 
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4312422-Superior gluteal point 

4312423-Inferior gluteal point 

4312443 - Visceral pelvic vanishing points 

4312431-Internal Pudendal Vein  

4312432-The vein of the round ligament of the uterus  

4312433-External hemorrhoidal vein and hemorrhoidal disease ("haemorrhoids") 
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INTRODUCTION 

Why this book? 

The hemodynamic approach to the venous physiopathology led me to revisit the classical 

concepts. It has led to a new model, proposing new concepts which have led to a more 

refined semiology and a therapeutic strategy called CHIVA which is diametrically opposed.  

The CHIVA cure would have no practical value if it had not significantly improved the 

treatment of venous insufficiency and allowed the preservation of the saphenous trunk. As 

a matter of fact, this vein is still destroyed by the classical approach although it represents 

a vital potential arterial bypass.   

Note that, most often, the patients whose saphenous vein was destroyed for a benign 

disease, were not informed of this loss of chance. This raises questions about human rights, 

ethics and legality.  

The conceptual and therapeutic evidence of the CHIVA cure, a French acronym for Cure 

/ƻƴǎŜǊǾŀǘǊƛŎŜ Ŝǘ IŞƳƻŘȅƴŀƳƛǉǳŜ ŘŜ ƭΩLƴǎǳŦŦƛǎŀƴŎŜ ±ŜƛƴŜǳǎŜ Ŝƴ Ambulatoire (Conservative 

and Hemodynamic Venous Insufficiency in Out Patients)  was published in 1988. Ref:  Théorie 

et pratique de la cure conservatrice et hémodynamique de l'insuffisance veineuse en ambulatoire [CHIVA] 

Editions de l' Armancon 1988 ISBN-10: 2906594067 ISBN-13: 978-2906594067. It has been reported and 

validated by 120 publications including observational, randomized studies and 2 Cochrane 

reviews.(Chapter 9)  

The purpose of this present book is to explain and, above all, to help those who want to 

improve their practice, both for their patients and for their professional and intellectual 

satisfaction, to understand venous hemodynamics. 

The lack of consideration given to hemodynamics in the classic management of venous 

insufficiency, particularly varicose veins, can be explained by the daunting aspect of fluid 

mechanics. Indeed, theoretical hemodynamics is feared by the non-physicist, who is not 

accustomed to manipule laws and equations. All the more so as they are often 

counterintuitive, especially when they are isolated from their practical context. This is why I 

have tried to make the physical bases of fluid mechanics understandable both in the 

theoretical context of pathophysiology and in their applications to diagnosis and treatmentI 

redefine old words in order to avoid semantic confusions (notably the term reflux which is 

polysemous) and I use new words to designate new concepts (notably shunts, re-entry point). 

Fluid mechanics studies the behavior of fluids and the internal forces associated with them.  

Static studies fluids at rest. Dynamics studies fluids in motion.  
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Venous hemodynamics is the mechanics of fluids applied to the venous system. Its study is 

essential, because it should be to the vascular specialist what optics is to the ophthalmologist 

and hydraulics to the dam builder. It is more complex than arterial hemodynamics because 

its pathophysiology depends on a subtler interaction of the physical variables. As I have 

already pointed out, it often repels physicians by its often-counterintuitive aspects. However, 

the understanding of physiopathological concepts, such as veno-venous shunts, radically 

changes the approach to diagnosis and treatment. I will try to explain them as clearly as 

possible. They will be better understood if the reader has more curiosity and an open mind. 

Indeed, the most frequent obstacle to understanding is not the lack of intelligence, but the 

conviction that one could not understand. Thus, I sometimes tell listeners who say they feel 

smarter at the end of my courses that they are not smarter...but that they understand 

better when their intelligence is called upon.  

The laws and related equations of fluid mechanics and their venous hemodynamic effects 

are explained in simple language. They are explained in the context of their application to 

diagnosis and treatment 

Unlike most books, this one takes the risk of being redundant. Indeed, I recall and repeat 

these laws in each paragraph or chapter, throughout this book in their pathophysiological, 

diagnostic and clinical context. The purpose of these repetitions is to accustom the reader 

to the reasoning and pathophysiological explanations without necessarily having to refer 

to the preceding or following chapters.  This should allow to read of each chapter almost 

independently of from the rest of the book.  

The effort required by the reader will be rewarded by the pleasure of better understanding 

leading to better diagnose and treatment the various aspects of venous insufficiency.  

A brief historical review does not only pay tribute to the precursors. It helps to 

better understand the current problem. Venous physiopathology has progressed step 

by step with the discoveries of anatomy, biology, physiology and fluid mechanics. 

Fluid mechanics progressed mainly with Archimedes (212 BC), Simon Stevin (1548-1620), 

Blaise Pascal (1623-1662), Evangelista Torricelli (1608-1647), Isaac Newton (1643-1727), 

Daniel Bernoulli (1700-1782), Jean-Léonard Marie Poiseuille (1797- 1869), Louis-Marie-

Henri Navier (1785-1836), George Gabriel Stokes (1819-1903) and many others. 

.  
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Anatomy and physiology of blood vessels 

  Physicians gradually established links between the anatomy and physiology of vessels. 

Ibn Al-Nafis Damishqui (1210-1288) and Giovanni Battista Canano (1515-1579) described 

venous valves. William Harvey (1578-1657), a student of Hieronymus Fabricius, published in 

1628 "Exercitatio Anatomica de Motu Cordis et Sanguinis in Animalibus" in which he 

demonstrated venous circulation by compressing the superficial veins of the arm upstream 

and then downstream. He met with fierce opponents such as Primerose, Reid and Plemp. Guy 

Patin called him a "circulator" (a charlatan in Latin) and Jean Riolan condemned his discovery 

as "paradoxical, useless for medicine, false, impossible, unintelligible, absurd and harmful to 

human lifeέ. Marcello Malpighi discovered capillaries in 1661, i.e. the communications 

between arteries and veins. In 1670 Richard Lower described the vis a tergo (cardiopetal flow 

from the capillaries to the heart) and the venarum tonus (venous tone). In 1710 Antonio 

Valsalva described the vis a fronte (cardiac aspiration). In 1803 Justin von Loder discovered 

the perforators. In 1817 Chevalier de Richer explains the muscular pump. Ernest Henry 

Starling (1866-1927) described the principle that bears his name, according to which the net 

flow (direction and quantity of flow) in each section of the capillary wall is due to the 

equilibrium between the hydrostatic pressure difference and the oncotic pressure difference. 

This principle was discussed by Levick in 2010 without changing the practical value of 

Starling's model.  

 

Hemodynamics and venous insufficiency. 

 Other physicians have established the links between fluid mechanics and venous pathology.  

Sir Benjamin Brodie (1783-1862) wrote in 1846 "Lecture VIII: Varicose veins and leg ulcers" in 

his book "Lectures illustrative of various subjects in pathology and surgery". He attributes the 
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cause of the ulcers to the excessive weight of the blood column due to the incompetence of 

the valves and proposes to treat them by ligation of the great saphenous vein (GVS) or by a 

tight bandage of natural rubber when the ligation operation was too risky. Later, Friederich 

Trendelenburg (1844-1924) performed the great saphenous vein ligation and described his 

hemodynamic test. He compressed the varicose great saphenous vein at the root of the thigh 

with his finger in the patient who was lying down. He maintained the compression while the 

patient got up and remained standing. The great saphenous vein and its varicose tributaries 

remained empty longer than when no compression was applied. When he withdrew his 

finger, they expanded instantly because of the weight of the blood column transmitted, he 

said, by the valvular incompetence. He also hypothesized a "private circulation" which he 

described as follows: "During walking, blood from the varicose veins is drawn through 

communications when the deep blood is violently pumped upward. Then, presumably, some 

of this deep blood flows back down from the iliac and femoral veins, filling the varicose veins 

again." His assistant, Georg Clemens Perthes (1869 -1927), described the "Perthes test" 

which confirmed this intuition. He showed that when the patient walks with a tight 

tourniquet around the thigh, the varicose vein empties or not depending on the permeability 

of the deep veins. In spite of the accuracy of the hemodynamic diagnosis and the consequent 

healing of venous ulcers, the ligation of the GSV performed by Trendelenburg was not 

generalized. Indeed, as Benjamin Brodie had already pointed out, at that time it presented 

too many risks of infection and sometimes fatal haemorrhage in less expert hands than those 

of Trendelenburg.  

 

 

 

Advances in antisepsis and anesthesia would have made surgical ligation safer. The 

ligation was replaced by radical removal of the GSV (stripping by Keller in1905, Mayo in 

1906 and Babcock in 1907). Thus, advances in anesthesia and antisepsis have set back those 

in hemodynamics. This radical stripping reduced venous insufficiency to a simplistic and 

erroneous hemodynamic concept. Indeed, varicose veins were no longer considered as the 

effect, but as the cause of excess venous pressure. Consequently, recurrence was attributed 

to incomplete venous eradication. Thus, "the more varicose veins are removed, the better the 

results and the less recurrence" was and still is for many the dogma. These concepts based 

on stripping led to alternative ablative procedures that consisted of intravenous injections 

of various occlusive products. Jean Sicard (1920), Karl Linser, Raymond Tournay (1893-1984) 
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used less dangerous products than those previously injected by Valette, Petrequin, 

Desgranges (1853) and Weinlechner (1884). 

  

 

For more than a century, the ineffectiveness and recurrence of varicose vein treatments 

have been attributed to the non-radicality of venous destruction. The apogee of this 

concept was the recommendation by some to destroy as many veins as possible, both 

varicose and normal (Poilleux in particular).  

The technological improvement of the destruction is not a scientific progress but the 

perseverance for a century of erroneous physiopathological concepts. It reflects a lack of 

knowledge of the hemodynamic bases of venous functions, particularly those of drainage. 

 

Theoretical and practical venous hemodynamics. 

In 1988, motivated by patients who could not have vital arterial venous bypass surgery due 

to the lack of saphenous veins previously "treated" for varicose veins, I sought and 

proposed a conservative therapeutic approach. So, thanks to a better understanding of 

hemodynamics provided by the echodoppler, CHIVA was born, as a conservative and 

hemodynamics treatment of venous insufficiency in the outpatient setting. Since then, 

although "counter-intuitive", the conservation of varicose veins leads to fewer 

complications and recurrences than destruction. 
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The path of my studies and research could help the reader to understand them better. They 

progressed with my intensive practice of the echodoppler and in the light of my references to 

fluid mechanics, which I applied to the arterial and venous systems. In 1977, I published the 

Doppler semiology that I had derived from it in the first book in the world published on the 

subject: Ref:"Claude Franceschi L'investigation vasculaire par ultrasonogrpahie Doppler" Masson 

Editeur France, in French and then in Italian and Spanish. It concerned arterial and venous flows, 

normal and pathological (in particular carotid and peripheral arterial stenoses). In 1986, I published 

the first book in the world on ultrasound imaging of the vessels of the neck and extremities Ref: 

"Précis d'échotomographie vasculaire" Claude Franceschi et al. Vigot, 1986 ISBN IISBN:2-7114-0989-9 

(rel.): EAN:  9782711409891, in French and Italian. This was the first book thanks to a water 

bag device that I had designed and patented previously. Réf: 1981 Un dispositif permettant la 

visualisation des vaisseaux et organes superficiels: .ǊŜǾŜǘǎ ŘΩƛƴǾŜƴǘƛƻƴ :Dispositif pour la transmission 

ŘΩǳƭǘǊŀǎƻƴǎ ǇƻǳǊ ǳƴŜ ǎƻƴŘŜ ŘΩéchotomographie LbtL bϲ ŘΩ9ƴǊŜƎƛǎǘǊŜƳŜƴǘ bŀǘƛƻƴŀƭ : 81 22294.  

 Indeed, this standoff adapted to the ultrasound devices of the American company ATL 

allowed for the first time to see in a non-invasive and indefinitely reproducible way, the 

supra-aortic trunks, the peripheral arteries, and veins. Doppler combined with ultrasonic 

imaging has thus revolutionized the structural and especially the hemodynamic diagnosis 

of symptomatic and asymptomatic arterial and carotid stenoses, aneurysms and 

thrombophlebitis. 
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This experience in ultrasound physics and fluid mechanics applied to vascular pathology 

opened the doors to complex hemodynamics. Indeed, the hemodynamics of venous 

pathology is more complex than that of arteries because it depends on more variables. This 

is probably the reason why the majority of vasular specialists, still impregnated with 

classical approaches, have difficulty assimilating these theoretical and practical advances. 

Moreover, they do not practice sufficiently the echodoppler themselves. Indeed, this 

technique is performed in many countries by ultrasonographers subject to a standard 

protocol too poor to provide the necessary information. Therefore, this book aims to fill the 

gaps in the classical teaching of theoretical and practical venous hemodynamics.  

The history of anatomical, functional, and hemodynamic concepts can help the reader to 

better understand them. The anatomy of the venous system, particularly the superficial 

system, is highly variable and, contrary to the still frequent opinion, does not prejudge its 

pathology. Pathology is a disorder of function, regardless of anatomy! Anatomists have 

been inspired by without referring to the classification of veins into anatomical, functional, 

topographical and hemodynamic networks that I proposed in 1988, Ref: Caggiati A. Novelties 

in saphenous anatomy. Relationships of the saphenous veins with the fasciae: the saphenous 

compartment. Phlebology, 2003, 56, 1, 19-25. They confirmed on the cadaver what was evident 

in ultrasound imaging and translated R1, R2, R3 networks (R for Réseaux in French) into 

English N1, N2, N3 networks. Others have shown on the cadaver constitutional venous 

obstacles to the Hunter that I had already described hemodynamically (Open Vicarious and 

mixed shunts with systolic escape point of the saphenopopliteal junction) Ref: Principles of 
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Venous Hemodynamics C. Franceschi, Zamboni Nova Science Publishers 2009-01 ISBN 

Nr    1606924850 / 9781606924853.  

The hemodynamic classification into N1, N2, N3, N4 networks and the Open vicarious shunts 

OVS, Open deviated Shunts ODS and Closed Shunts CS, defines the veins by their 

physiopathological function whatever their anatomy. 

 

We can say that the veins are not always where we look for them, but they are always 

where we find them thanks to the echodoppler, which also allows us to focus our attention 

on hemodynamic abnormalities and the search for their causes (escape points, pathways 

and re-entries). This is how I found the pelvic escape points Ref:1- Franceschi, C, Bahnini A. 

Points de Fuite Pelviens Viscéraux et Varices des Membres Inférieurs. Phlébologie 2004, 57 n.1, 37-

42. 2-C.Franceschi, C, Bahnini A. Treatment of lower extremity venous insufficiency due to pelvic 

escape points in women Ann Vasc Surg 2005; 19:284-8 

 Indeed, by scanning the descending flow (normal direction) but Valsalva + (pathological) of the 

descending tributaries of the saphenofemoral junction that I found and defined anatomically 

and functionally these escape points. By observing reflux from the saphenopopliteal junction 

during systole of the calf pump, often associated with a reduction in the calibre of the 

superficial femoral vein, I described the hemodynamic obstacle of the superficial femoral 

vein, without seeing it. 

The venous system must be assessed not only in supine, but also and necessarily in 

standing. This was demonstrated by Trendelenburg and Perthes more than a century ago.  

The echodoppler allowed me to follow the normal and abnormal flows in standing patients 

according to the activity of the cardiac, thoraco-abdominal and valvulo-muscular pumps and 

the related dynamic tests as Valsalva and Paranà. I replaced the calf compression-relaxation 

with the Paranà manoeuvre, which is more physiological because it provokes a reflex 

proprioceptive isometric contraction. Paranà is the name of the Argentine city on the banks 

мфуу

wŞǎŜŀǳȄ {Ƙǳƴǘǎ
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of the Paranà River where I first taught the manoeuvre. Ref: Franceschi C. Mesures et 

ƛƴǘŜǊǇǊŞǘŀǘƛƻƴ ŘŜǎ ŦƭǳȄ ǾŜƛƴŜǳȄ ƭƻǊǎ ŘŜǎ ƳŀƴǆǳǾǊŜǎ ŘŜ ǎǘƛƳǳƭŀǘƛƻƴΦ /ƻƳǇǊŜǎǎƛƻƴǎ ƳŀƴǳŜƭƭŜǎ Ŝǘ 

ƳŀƴǆǳǾǊŜ ŘŜ tŀǊŀƴŁȫΦ LƴŘƛŎŜ ŘȅƴŀƳƛǉǳŜ ŘŜ ǊŜŦƭǳȄ όL5wύ Ŝǘ ƛƴŘƛŎŜ ŘŜ tǎŀǘŀƪƛǎΦ J Mal Vasc 

1997;22:91ς5 

 

  

These simple postural and dynamic data helped me better understand venous disease. The 

reason why even severe valve incompetence is asymptomatic and does not interfere with 

venous return in the supine position but becomes pathogenic as soon as standing and even 

more so when walking. This is why valvular incompetence is asymptomatic in paraplegics 

and bedridden patients! 

The origin, the pathway, the destination of the flows, according to the postures and the 

activity of the pumps, led me to understand that the varicose veins and other signs and 

symptoms are not the cause but the result of a hemodynamic disorder due to valvular 

incompetence and/or resistance to the flows (venous obstacles, cardiac or thoracoabdominal 

failure). 

 All these hemodynamic disorders, whatever the cause, have a common effect which is an 

excess of Transmural pressure (TMP). This is what dilates the veins and, by hampering 

drainage, causes oedema, hypodermitis and ulcers. 
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Whatever the clinical manifestation, the diagnosis and treatment must seek 

out the cause of the excess transmural pressure TMP and treat it. 

 

 

 


