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CHIVA 23 years later: A successful hemodynamic challenge?
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Abstract: A fully hemodynamics based treatment of the venous insufficienecy, CHIVA (French acronym of cure Conservatrice et Hémodynamique de l’Insuffisance Veineuse en Ambulatoire) and performed by ambulatory mini-invasive surgery,  was proposed on October 1988 in contrast with the still current ablation based treatments represented  by stripping, phlebectomies and sclerotherapy. Other EVLA arised since this time, but still aiming the destruction of saphenous trunk and tributaries . CHIVA was the logical result of the better understanding of venous physiopathology and a definitely more accurate diagnosis provided by the Ultrasound Duplex Scan. The challenge was to provide a treatment at least equal to ablative methods in terms of varicose veins and ulcer outcomes while the grafting venous capital was preserved. Complying to EBM ,  Multicentric long term ( 5,10 years) RCTs were implemented  and proved  the superiority of CHIVA to the stripping (ablative goldstandard). The best long term clinical results with an important recurrence reduction associated with the preservation of the graft venous capital thanks to a mini-invasive and ambulatory surgery in local anesthesia sign the success of the challenge. This surgery is low cost but demands expertise in knowledge and assessment of venous hemodynamics that the modern phlebology should implement in its daily practice.  
Introduction: The lack of venous capital secondary to varicose ablative treatment in patients who needed crucially an arterial by-pass induced me, 25 years ago1,2, to try to find an alternative method that could at the same time preserve the GSV and treat the varicose. The venous hemodynamic patterns were at that time, rather raw due to the limits of the investigation means. The advent of Ultra Sound Duplex scan provided an invaluable tool to investigate the hemodynamic “secrets” of the venous system. Thanks to this revolutionary technology, I could elicit not only the static data that matched with the previous studies but I could improve the understanding and assessment of venous dysfunction. Fortunately, these findings permitted me to elaborate therapeutic strategies and tactics that could achieve this double purpose. Further multicentric studies and long term RCT regarding  Conservative and Hemodynamic treatment of venous Insufficiency in Ambulatory patients (CHIVA is the French acronym for Cure Conservatrice et Hémodynamique de l’Insuffisance Veineuse en Ambulatoire) showed the pertinence of these assumptions so that the no respect of the venous capital in the treatment of varicose veins is no more justified3,4,5,6,.  
Article: 
Pathophysiological and rational background.

The physiological basis of CHIVA is hemodynamic, relying on the excess of Trans Mural Pressure (TMP).   Venous TMP is the pressure resulting from the opposite pressures either side of the wall of the veins and of the venous end of the capillaries. Any excess of TMP leads to veins dilatation ( varices) and tissue drainage impairment ( edema, hypodermitis , ulcer) . It may be due to an extra-venous pressure (EVP) lower than intra-venous (IVP) or IVP higher than EVP. IVP is made of Gravitational Pressure (GP) that varies according to the posture, Residual Pressure (RP) provided by the arterial pressure through the capillaries and Valvo Muscular Pump Pressure (VMPP) produced not only but mainly by the calf pump. IVP excess can be provided by several causes which are: venous block, valve incompetence,   Arterio-Venous Fistulae. So, Varices, edema, hypodermitis , ulcer are the signs of a common cause: TMP excess. So, the correction of TMP excess   consists in EVP enhancing (compression) and/or IVP reduction (lower extremities rising, liberation or by-pass  of obstacles,  disconnection, valvular repair, CHIVA etc…).
Superficial valve incompetence (SVI) is the most frequent cause of IVP excess and its signs, varices, hypodermitis and ulcer. It overloads the IVP during walking by the impairment of the GP fractioning and by closed shunt (CS) effect. CS is the re-circulation in closed-circuit of the deep venous blood through the superficial veins activated during the diastolic phase of the muscular pump activity.  So, CHIVA consists in fractioning the GP column and disconnecting the CS by mini-surgery in local anesthesia according to echoguided skin marks selected by a previous Duplex anato-hemodynamic mapping. The goal of this operation consists in suppressing the overloading pressures and flows while the draining physiologic flow is preserved. This preservation is not only necessary for a possible further by-pass but also to prevent varicose recurrence due to secondary collaterals overload. The preserved varicose veins  collapse progressively to normal caliber by someday or weeks.
CHIVA diagnosis:
CHIVA diagnosis relies on anato-hemodynamic data provided by US Duplex Scan. The Duplex mapping must assess the incompetent deep and superficial veins , the escape points that feed them, the re-entry points that empty them back into the deep veins, thanks to dynamic maneuvers in standing position ( Valsalva, squeezing, Paranà). Different type of shunts will be described (shunts 1 up to shunt 6 ) according to the escape points ( perineal, obturator, inguinal, gluteal, sapheno-femoral, sapheno-popliteal, perforator) , the overloaded shunting veins ( saphenous trunks, tributaries ) and re-entry points.  
CHIVA strategy:

GP column Fractioning, shunts disconnection, draining flows and veins preservation summarizes the CHIVA strategy.
CHIVA tactics:

The tactics consists in the means implemented to achieve the strategic goals. So far, mini-surgical procedures under local anesthesia at the very skin marked site,  elicited the most efficient and lasting when the disconnections are made by division at the very confluence    and sutured with no absorbable thread while the fascia are stitched by the same way. Simple ligations and absorbable thread doesn’t prevent recanalization nor angiogenesis.  Target disconnections by endovascular procedures are not yet sufficiently reliable or sustainable. 
CHIVA Indications:

Any venous insufficiency due to superficial venous incompetence whatever the caliber , the extension and the CEAP.

Preservation of the venous grafting capital since all studies show that saphenous trunks up to 8 mm diameter are eligible for arterial by-pass  in varicose patient.,10,11,12,13,14,15,16,  
CHIVA outcomes and EBM3,4,5,6,7,88,9:

CHIVA have been the matter of several studies over the 20 last years. Long period ( 5 and 10 years ) RCT CHIVA vs Stripping as varicose veins treatment  and CHIVA vs Compression as ulcer treatment  proved the superiority of CHIVA to so far gold standards, upgrading CHIVA to 1A grade, ie the best grading in venous treatments. 
CHIVA method for the treatment of varicose veins was successfully submitted to The Cochrane Library.

Is CHIVA superior to EVLA? EVLA is less invasive but based on the same principles  than stripping and phlebectomies i.e suppose the more veins are destroyed better the result. Studies confirm this statement7,8,9, . So stripping results remaining better than EVLA, CHIVA also is better than EVLA.  

Mandatory conditions to perform a successful CHIVA :
A proper CHIVA strategy cannot be settled without an accurate Duplex assessment that needs a comprehensive knowledge of venous pathophysiology 1,2,  , hemodynamics and Duplex management. So far, this hemodynamic approach is done only by CHIVA experts. Its extension to others needs a learning period of time. 

The surgical CHIVA tactics is easier but mandatory and the learning curve is shorter. 
Conclusion:
Preservation of the venous grafting capital, best long term results in ulcer and varicose veins, mini-invasive ambulatory surgery, low cost: CHIVA challenge is successfully achieved. 
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