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ABSTRACT


In treating primary varicose veins of the lower extremities, ablation of the Saphenous vein has been considered to be the essential first step.  This study was done to challenge that dogma. 

Only limbs with primary lower extremity varicose veins were chosen for this study. Those with recurrent varices, with a-v malformations and/ or with previous vein surgery or sclerotherapy were excluded. 

NISHA, THE NUMBERS NEED TO ADD UP.  SUGGEST:
There were 109 limbs imaged with duplex ultrasound and found to have Saphenous Vein and accessory reflux.  Of these, were Women  CEAP 2,  13 were CEAP 4, and 1 was  CEAP 5  There were 16 men (15%) and 93 women (85%).  Institutional Review Board approval for the study was obtained.

Foamed sclerosant, 1.0% to 1.5% Sodium Tetradechol equivalent, was generated by the Tessari technique with room air. A maximum of 15ml/treatment was injected through a varix, not the Saphenous vein. This decreased the time duration of treatment. Limb compression with focal pressure over varicose clusters was applied for 72 hours.  Limbs were examined clinically and by ultrasound at one to three weeks.   

In 77 limbs, all varices and the Great Saphenous vein were closed with an average of 1.7 treatments.  In 25 limbs, all varices were closed but the Saphenous veins were open without reflux.  In 7 limbs, varices were closed but the Saphenous vein continued to reflux (6.4% failure).  

In this study of 109 limbs with accessory and Great Saphenous reflux, non-Saphenous injection of foam obliterated the varices and closed the Saphenous Vein or abolished Great Saphenous reflux in 93.5% of cases. 
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INTRODUCTION 

Varicose veins are a common manifestation of chronic venous insufficiency.  Today, significant varicosities afflict up to 40% of the adult population. 1  For more than two millennia, however, vein problems have inspired scientific inquiry and some medical research.     In pre-christian Greece, Hippocrates wrote about varicose veins in the 4th century.   His treatment consisted of inducing trauma to cause thrombosis. 2  During the 2nd century AD, the philosopher  Celsus introduced stripping and cauterization as a method of removing varicose veins.  Years later, Antylus began the ligation of vessels.  Galen, however, proposed that varicose veins should be removed with a hook, a technique that endured for more than two thousand years. 3 The early target of treatment appeared to be destruction of varicose veins.  

In the 7th century, the focus of treatment was redirected to the Great Saphenous Vein  when Greek physician Paulus of Aegina identified it as the source of varicose veins.3  Later in the 17th century,  the Italian anatomist Hieronymus Fabricius recognized that varicose veins were related to valvular incompetence,  a concept that was later taken up by Harvey. 4
Modern surgery of varicose veins began in the early 19th century, when Italian Physician Tommaso Rima proposed hemodynamic treatment with ligation of the proximal Great Saphenous Vein.  Later in the 19th century, the German Surgeon Friedrich Trendeleburg revised the ligation procedure.  He recommended that '...the saphenous reflux must be the first step in control of distal varices...'5 He proposed double ligation of the Saphenous Vein at the thigh.  The addition  of extraluminal stripping  of the Saphenous Vein was introduced in the early 20th century by  the American surgeon, Charles Mayo. 6 The method was later modified by Babcock who advocated the intraluminal vein stripper. 7   

The invention of the syringe and hypodermic needle in the late 19th century by Pravaz and Rynd correspondingly, created an acceptable alternative to other procedures. 8,9 Foam sclerotherapy began in 1944 when Orbach described an air block technique. 10  In 1995 Cabrera published his work with foam sclerotherapy.   He used sclerofoam to treat the Great and Small Saphenous Veins under ultrasound guidance.11  Subsequently, sclerotherapy has been felt to be more effective in smaller veins or used as supplemental treatment. 

Minimally invasive endovascular procedures such as radiofrequency (VNUS Closure) and laser ablation of the Saphenous Vein (EVLT) have been introduced in an attempt to reduce the morbidity of vein stripping. They have been shown to be safe and effective. 12,13  These endovascular procedures, like surgery target the Saphenous Vein directly as the initial step in treating varicose veins. Although these procedures ablate the Saphenous Vein,  the varicose veins are left untreated.   Often, the varicose veins are of the Accessory Saphenous Vein.  The Saphenous Vein is not the patient's complaint or problem.  Consequently, the Saphenous Vein may be inappropriately removed from superficial circulation.

The concept that the Saphenous Vein must be removed from superficial circulation in order to treat varicose veins was challenged two decades ago.   The CHIVA and ASVAL procedures  showed that the hemodynamics of the superficial system and Saphneous Vein could be changed by selective removal of non-Saphenous veins and that Saphenous removal is unnecessary 90% of the time.14,15  Moreover, Pittaluga reported that recurrent varicose veins were independent of Saphenous reflux. 16 Despite the favorable results with the Saphenous Vein sparing methods, they have not been totally adopted as standard practice.  

Our observations parallel these prior studies and challenge the medical dogma that removing the Saphenous Vein is necessary to treat varicose veins.  The present study evaluates non-Saphenous sclerofoam treatment of varicose veins using procedural  end points of elimination of varicose veins and Saphenous reflux. 

PATIENTS AND METHODS

Data Studied

Patient charts from individuals who had treatment for varicose veins at the Vein Institute of La Jolla between 2003 and 2007 were retrospectively studied.  Patients who had primary varicose veins with Great Saphenous Vein and Saphenofemoral junction incompetence confirmed by duplex ultrasound study were included.  Patients who had A-V malformations, prior sclerotherapy, surgery or other treatments for varicose veins were excluded.  A total of 109 limbs in 102 consecutive patients who met the study criteria were evaluated.  

Demographics

Out of a total 109 limbs, 85% (n=93) were women and 15% (n=16) were men.   Ages ranged from 18 to 82,  with a mean of 50 years (table I).  Clinical disease was assessed by using the basic CEAP classification.17  A total of 89 limbs had clinical disease limited to visible varicose veins, CEAP Class 2.  Two limbs had associated edema, CEAP Class 3.  Thirteen limbs demonstrated some form of skin and subcutaneous change secondary to chronic venous disease, CEAP Class 4.  One limb had a healed venous ulcer, CEAP Class 5. 

Duplex Ultrasound Exam

Patients were examined by duplex ultrasound both before and after treatment.   The SonoSite 180 Plus ultrasound system was used with the 5 to 10 MHz transducer. A complete examination of the deep and superficial  venous  system for reflux was done of the non weightbearing  lower extremity while the patient was in the standing  position.   Transverse images were done with Power Doppler at 60 degrees or less to map anatomy and maximize flows.  Incompetent veins,  perforators and tributaries were  mapped on a schematic drawing. 18
Technique

The sclerosant used in the study was 1.0% to 1.5% Sodium Tetradechol  equivalent.  The sclerosant was foamed with room air using the Tessari technique.  Vascular access for injection was achieved by cannulating a varicose vein tributary to the Great Saphenous vein.  The total amount of foam sclerosant administered was up to 15 ml per extremity according to the Guidelines of the Tegernsee conference.19  The ultrasound examination is conducted with the patient standing.  This position has been found to maximally dilate leg veins an
challenges vein valves.  Sensitivity and specificity in detecting reflux are increased in examinations performed with patient standing rather than when the patient is supine. Supine examinations for reflux are unacceptable.20

The veins are scanned by moving the probe vertically up and down along their course. Transverse scans are most informative, but a mental reconstruction must be created to record the venous map. Duplicated segments, sites of tributary confluence, large perforating veins, and their deep venous connections are identified as well as the very common superficial venous aneurysms. Ultrasound imaging was used during the procedure to confirm proper placement of the sclerosant foam.   After the sclerosant foam was administered,  the lower extremity was elevated to approximately 45 degrees and the foam was guided proximally and distally by external massage.  After sclerotherapy, compression stockings were  applied to the treated extremity to be worn 72 hours continuously and then daily for two to three weeks.  

RESULTS

Patients returned for follow up at 7 to 21 days following the procedure.  A post treatment ultrasound examination was performed on all patients at their follow-up. Compressibility of the treated veins were evaluated as well as flows. Those who had evidence of reflux or incompletely treated varicose veins were immediately re-treated as needed.  The post-treatment ultrasound results are as follows (table II):  In 77 limbs, seven CEAP class 4, one CEAP class 5 and the remaining CEAP class 2, all varices and the Great Saphenous vein were closed by using an average of 1.7 treatments.  In 25 limbs, four CEAP class 4, two CEAP 3, one CEAP 5 all varices were closed but the Saphenous veins were open without reflux after an average of 1.5 treatments.  In seven limbs, varices were closed but the Saphenous vein continued to reflux (6.4% failure) after an average of 2.3 treatments.




DISCUSSION

Historically, surgical removal of the Great Saphenous Vein has been thought to be the most durable treatment method of varicose veins.  However, it is associated with an unacceptable varicose vein recurrence rate and the morbidity associated with the procedure is suboptimal. (table III). 21-25  The contemporary endovascular alternatives target the Saphenous Vein, which may not be necessary to treat varicose veins.  Early results of non-Saphenous treatment of varicose veins are promising.  Sclerosant Foam injection into a tributary, rather than direct injection of the In the present study,treatment of the Saphenous Vein was successful in eliminating Saphenous reflux 93.5% of the time using an average of 1.7 treatments per patient.  These results are  consistent with earlier studies by Pittaluga and the CHIVA method.  While further studies are necessary to evaluate long term follow-up, previous studies have shown that recurrent varicosities usually occur early or not at all.  For example, 73% of the limbs destined for recurrent varicosities at 5 years have already done so at 1 year after surgical stripping.26 Pittaluga showed that all recurrent varicose veins after the ASVAL procedure were apparent within 25 months of the 3 year follow-up. 16  

CONCLUSION

Sclerofoam injection into a tributary of the Great Saphenous Vein, rather than direct injection was successful in eliminating Saphenous reflux and varicosities 93.4% of the time with using an average of 1.7 treatments per patient.  Others have had similar results.   Earnshaw summarized the Gloustershire results saying, “After 2 weeks, ninety-three percent (136/147) of the truncal veins appeared occluded on hand-held Doppler examination.  Ten percent (15/147) of patients had remaining visible varicosities in the lower leg. After six months, the truncal vein remained occluded in 74% (68/92), was partially occluded in 10% (9/92) and fully patent in 16% (15/92). There was no significant difference in occlusion rates between: primary (45/60-75%) and recurrent (23/32-72%) veins; CEAP 2-3 (22/30-73%) and CEAP 4-6 (46/62-74%) veins; veins with diameter <7mm (29/38-76%) or >/=7mm (13/23-57%).”27
These results suggest that removing the Saphenous Vein from the superficial circulation is not always necessary in the treatment of varicose veins.  The advantages of sclerofoam treatment over open and endovenous techniques, include a short treatment time, which includes cost efficiency, faster return to work and normal activities, less post-operative pain, and lack ofanaesthesia requirements, should encourage further clinical trials of treating varicose veins by non-Saphenous sclerofoam methods. 

REFERENCES

1. Criqui MH, Jamosmos M, Fronek A, Denenberg JO, Langer RD, Bergan JJ, Golomb BA.  Chronic venous disease in an ethnically diverse population: The San Diego Population Study. Am J Epidemiol 2003; 158:448-456.
2. Benton W:  Hippocratic writings on ulcers, chicago, 1970, Britannica Great books. 
3. Caggiati A, Allegra C.  Historical introduction.  In:  Bergan, J.  The Vein Book.  San Diego, CA.  Elsevier Academic Press; 2007:1-14.

4. Fabricius: Hieronymus de Aquapendente Harvey Anatomici de Venarum Ostiolis.  In Laufman H, ed: Needs remainder of the reference 

5. Trendelenburg F:  Ueber die Unterbindung der Vena saphena magna bei Unterschenkelvarican.  Beitr Klin Chir 1890;7:195-210.

6. Mayo CH:  Treatment of varicose veins.  Surg gynecol Obstet 1906; 2:385-388. 

7. Babcock WW: Babcock WW: A new operation for extirpation of varicose veins, NY Med J 86:1553, 1907.

8. Anel d:  Nouvelle methode de guerir les fistules lacrimales, is this correct?? on recueil de defferentes pieces pour et contre, et en faveur de la meme methode  nouvellement inventee, Turin zappatte, 1713. 

9. Rynd F:  Neuralgia: Introduction of fluid to the nerve, Dublin Med Press 13:167, 1845.

10. Orbach EJ.  Sclerotherapy of varicose veins:  Utilization of intravenous air block.  Am J Surg 1944; 66:362-66.
11. Cabrera J, Cabrera Garcia-Olmedo JR:  Nuevo metodo de esclerosis en las varicas tronculares, Pathologica Vasculares 4:55, 1995.

12. Whiteley MS, Pichot O, Sessa C, Kabnick LS, Schuler-Petrovic S, Chandler JG.  Endovenous obliteration:  An effective, minimally invasive surrogate for saphenous vein stripping.  J Endovasc Surg 2000; 7:I1-I7.
13. Bergan JJ: Ambulatory surgery of varicose veins. In Bergan JJ, Goldman MP, editors: Ambulatory treatment of venous disease: an illustrative guide, St Louis, 1995, Mosby.
14. Pittaluga P, Chastanet S, Guex JJ.  Great saphenous vein stripping with preservation of sapheno-femoral confluence: Hemodynamic and clinical results.  J Vasc Surg. 2008 Apr 25. 
15. Ricci S.  Letter to Editor re: Varicose Vein Stripping vs Haemodynamic Correction  

      (CHIVA): a Long Term Randomised Trial. by S. Carandina, C. Mari, M. De Palma,  

      M.G. Marcellino, C. Cisno, A. Legnaro, A. Liboni and P. Zamboni, in Eur J Vasc    

      Endovasc Surg   2008;35:230-7.  Eur J Vasc Endovasc Surg. 2008 

16. Pittaluga et al.  Classification of saphenous refluxes Venous disease A-Z series no.2 Phlebology 2008;23:2-9

17. Yamaki T, Nozaki M, Sakurai H, Takeuchi M, Kono T, Soejima K.   Quantification of 

venousreflux parameters using duplex scanning and air plethysmography.     Phlebology. 2007;22(1):20-8.  

18. Kahn SR, M’lan CE, Lamping DL, Kurz X, Bérard A, Abenhaim LA; VEINES Study                                                         

      Group. Relationship between clinical classification of chronic venous disease and     
      patient-    reported quality of life: results from an international cohort study. J Vasc 
      Surg. 2004; 39:823–828.             

19. 2nd European Consensus Meeting on Foam Sclerotherapy 2006, Tegernsee, Germany.  

      Vasa. 2008 Feb;37 Suppl 71:1-29.

20. Bergan J, Pascarella L, Mekenas L.  Venous disorders: treatment with sclerosant foam. 
      J Cardiovasc Surg (Torino). 2006 Feb;47(1):9-18
21. Van Rij AM; Jiang P; Solomon C; Christie RA; Hill GB Recurrence after varicose vein surgery: a prospective long-term clinical study with duplex ultrasound scanning and air plethysmography.
22. Kostas T; Ioannou CV; Touloupakis E; Daskalaki E; Giannoukas AD; Tsetis D; Katsamouris AN Recurrent varicose veins after surgery: a new appraisal of a common and complex problem in vascular surgery.
23. Fischer R, Linde N, Duff C, et al: Late recurrent saphenofemoral junction reflux after ligation and stripping of the greater saphenous vein. J Vasc Surg 34:236, 2001
24. Jones L, Braithwaite BD, Selwyn D, Cooke S, Earnshaw JJ.  Neovascularization is the principal cause of varicose vein recurrence:  Results of a randomized trial of stripping the long saphenous vein.  Eur J Vasc Endovasc Surg 1996; 12:442-45.

25. Frings N; Nelle A; Tran P; Fischer R; Krug W Reduction of neoreflux after correctly performed ligation of the saphenofemoral junction. A randomized trial.  Eur J Vasc Endovasc Surg 2004; 28: 246-52

26. McMullin GM, Coleridge-Smith PD, Scurr JH: Objective assessment of high ligation   without stripping the long saphenous vein, Br J Surg 78:1139-1142, 1991.

27. Mid Term Results of Ultrasound Guided Foam Sclerotherapy for Complicated           Varicose Veins.  O'Hare JL, Parkin D, Vandenbroeck CP, Earnshaw JJ.
