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Abstract. In the paper new innovative method is considered for treatment of the varicose diseases. It is 

shown that laser surgery can be considered a "gold standard" in the treatment of patients with varicose 

veins. The main goal of the study is to analysis of the effectiveness of endovenous laser ablation in the 

radical treatment of varicose veins for lower extremities. 
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1. Introduction   

 

Varicose disease is considered to be one of the most widespread diseases and 

most common among the able-bodied population and so far, it is considered a serious 

medical and social problem (Lim, 2009). For many years the results of the radical 

method of treatment, the essence of which was the surgical removal of the dilated veins, 

were considered unsatisfactory (Proebstle, 2002). Only in the twenty-first century a new 

view of the solution to the problem-instead of removing the vessels that had undergone 

varicose expansion, their endovenous ablation was suggested by physical and chemical 

methods (Min et al., 2001). In recent years, various methods of ablation have been 

widely used worldwide -laser, radiofrequency, steam heat sorption, chemical or 

mechanical-chemical ablation (Mandzhikia, 2015). Laser treatment is particularly often 

used one among them (the percentage of such operations in the US is 95%) (Navarro, 

2009). Because of the frequent development of various complications (long-term 

postoperative pain syndrome, bleeding from wounds, impairment of lymph drainage 

and lymphostasis, ecchymosis hyperpigmentation of the skin, paresthesia) after classical 

treatment, nowadays, alternative and according to many scientists the "gold standard" in 

the treatment of varicose is considered to be modern innovative methods of treatment 

(Gloviczki, 2008; Elias, 2009; Rasmussen et al., 2011; De Maeseneer, 2011). 

The main goal of the study is to analysis of the effectiveness of endovenous laser 

ablation in the radical treatment of varicose veins for lower extremities. 

 

2. Materials and methods 

 

Design: The multicentric, prospective study and the materials were presented in 

accordance with the recommendations for observational studies of STROBE (STROBE 

Statement, 2018). The results of treatment of 461 patients who underwent radical 

surgical intervention-endovenous laser ablation in 2012-2014 were analyzed. Studies 
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covered two private and one public clinic. All patients underwent complex treatment: 

pharmacology and compression therapy, endovenous laser ablation of enlarged large 

and small subcutaneous veins. The study did not include patients with a history of 

venous thrombosis (thrombosis) and patients with concomitant diseases, which are 

contraindications to the planned surgical procedure. The age of the patients was from 21 

to 83 years (mean age 43.6 +15.5 years), 376 of them women, 85 - men. For the clinical 

evaluation of venous circulation disorders, modern options of the international 

classification of SEAP chronic diseases of the lower limb veins were used (Eklof, 

2006). Based on the classification of SEAP, clinical classes of C2-C3 with different 

degrees of trophic disorders were established in 367 patients; in 94 patients of class C4-

C6, long-lasting non-healing trophic ulcers were established. In connection with the 

development of recurrences of varicose veins, 24 patients underwent EVLA after 

surgical operations in various medical institutions. This contingent of people relapsed 

within a few years (from 1 to 20 years). 82-mind (17.8%) patients on 461 of the 

surgically operated EVLA were performed on both legs. Thus, 543 major subcutaneous 

veins underwent EVLA. Of these, 389 (84.4%) were large, and 72 (15.6%) small 

subcutaneous veins underwent laser ablation. 

In addition, 3 main subcutaneous veins in 25 patients and 4 in 6 patients 

simultaneously underwent EVLA. In all cases, due to the topical diagnosis, EVLA was 

carried out from the sapheno-femoral and saphenoplate anastomoses to the lower limit 

of reflux. And 53 (11.5%) patients underwent laser ablation of perforating veins (on the 

thigh - 4, on the shin - 71, on the foot - 1 perforant vein, respectively). 

In all cases, along with EVLA, extended inflows of the main veins were removed: 

517 patients had mini-flebectomia and in 26 cases sclerotherapy was performed under 

the supervision of ultrasound. For sclerotherapy, a micro-foam of aethoxysclerol is 

used. The micro-foam was prepared during the procedure. An allergic reaction was not 

observed. 

All patients underwent standard medication and compression therapy, local 

special bandages and compression knitwear were used to treat trophic ulcers. Before the 

surgery, all patients were angioscanized into duplex or triplex mode on the "Logic" 

device. The following criteria were identified: morphological changes in the main veins 

and their tributaries, the nature and duration of these changes, the variability of the 

diameter of venous vessels, topographic anatomy and the state of deep veins, the 

detection of perforating and communicating veins with valvular insufficiency. To 

determine the maximum diameter of the enlarged veins and the time of retrograde 

outflow of blood in the vessels, the examination was conducted in an upright position. 

Duration of reflux up to 0.5 seconds is considered the norm, and more - a pathology. On 

the basis of angioscanning, ablation is performed on the irreversibly altered segment of 

the venous vessel. 

The operations were performed by a laser device Dornier MedTech-Medilas D 

Multibeam (Germany) with a wave frequency of 940 nm. Preparation for the operation 

was limited to a standard screening test for hospitalization (general blood test, infection, 

coagulogram, ECG), taking a hygienic shower and cleaning the lower limb from the 

hair. Before surgery, under the supervision of ultrasound, the contours of the widened 

veins are marked on the patient's skin, the lower limit of reflux (it is considered the site 

of the confluence of the enlarged inflow). A distal to 3-4 cm marked the place of 

puncture of the vein. This gives us the opportunity to increase the ablation time in these 

places for the occlusion of tributaries. To avoid thromboembolism, especially in patients 
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at risk, from the point of view of prevention, low-molecular heparin (Clexane) is 

administered before the operation. Although indications for surgery are all kinds of 

varicose veins, but contraindications have been noted: thrombophilia, chronic ischemic 

artery disease of the lower limbs (compression knitwear will aggravate the condition), 

obesity 3-4 degrees (possible complications associated with the use of compression 

linen), inflammatory foci in the area operations and illnesses that have sent patients to a 

prolonged bed rest. 

EVLA was carried out according to the method proposed by T.M.Proebstle and co-

authors (3). The process consists of 5 consecutive stages. 

1. Puncture of the main saphenous vein and introduction of a laser light guide. 

2. Localization of the tip of the laser light conductor in the right place. 

3. Carrying out a tumescent anesthesia. 

4. Conducting endovenous laser ablation. 

5. Putting on a compression jersey 

At the site of the distal reflux point (the upper 1/3 of the tibia or the lower 1/3 of the 

thigh), the main vein is punctured with 18G needle and a J-shaped metal conductor 

(Medex Medical Ltd Ressendate) is inserted into the vessel. After this, the vessel is 

catheterized over the metal conductor under the triplex observation of ultrasound. 

Angiographic catheter (5F, Cook Cordis) is introduced distally to the sapheno-femoral 

anastomosis at 15mm. The metal conductor is extracted, and instead of it a 600-micron 

light laser conductor is introduced. Particular attention should be paid to the length of 

part of the active tip of the light laser conductor that emerged from the angiocatheter. 

The next stage consists of local anesthesia called tumescent anesthesia 

(Tumescent local anesthesia). This is a special type of anesthesia, which is carried out 

with a Klein solution (0.05% sol Lidokaini + 0.9% sol NaCl + 8.4% sol NaCo3), the 

purpose of which is to create a circular infiltrate around vein, which will be subjected to 

ablation. On average, one to the lower limb will need 300-400 ml of anesthetic (10ml 

for each 1cm of the vessel). 

In place of the confluence of the superficial vein in the deep vein, anesthesia 

should be carried out with special professionalism. The proximal end of the light laser 

conductor should be 2 cm from the sapheno-femoral anastomosis and distally v. 

Epiqastrica superfisialis. After the exact location, the mode, laser beam strength and 

traction speed of the laser conductor are selected. Continuously ablation of the main 

vein with an energy of 18-24 WT. Usually the traction speed does not exceed 0.7 – 0.8 

mm / s. And the perforating veins are subjected to obliteration in the pulsed mode with 

an energy rating of no more than 12-15 WT. Usually the amount of energy did not 

exceed 330 Coul. Ablation of perforators was made on the basis of the algorithm 

reflected in the protocol of treatment of the American Venous Forum (printed in 2009 

and 2011 by S.Elias) in the Forum of American Venos (ablation of 3 levels). 

After the procedure, all patients were given a class II compression knitwear and 

the duration of knitwear usage was 4 to 6 weeks in the average. For the prevention of 

pulmonary embolism, all patients within 5 days were prescribed enoxaparin (Kleksan, 

Sonofi Aventis Farma). After 30 minutes of the operation, the patients went home. 

Postoperative period all patients were calm, strong pain was not observed, 1-2 

times a day, oral administration of non-steroidal analgesics was prescribed. 

In some patients, after surgery, the length of the coagulated vessel showed hyperemia, 

bruising, ecchymosis of various sizes, infiltrate was identified palpatory. In single cases, 

mainly after ablation of 2 or more vessels, subfebrile temperature was noted. 
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3. Monitoring mode and analysis of results 
 

Prior to treatment, intraoperatively and after treatment, all patients underwent 

ultrasound dopplerography.  Before and after operations, the dynamics of healing of 

trophic ulcers, changes in objective and subjective signs of chronic venous diseases 

were studied. In addition, the complications of the laser ablation procedure itself were 

studied. All patients on days 1, 7 and 30 and 3, 6 and 12 months after the operations 

were under dynamic observation. At the end of the year, the results of the operation 

were evaluated. At the end of the year, all data were entered into a special questionnaire 

prepared on the basis of international procedures. According to the register of 

endovascular interventions pain syndrome during the first 7 days after the operation was 

additionally studied on a 10-point scale. In the scale, the degree of pain syndrome from 

0 (no pain) to 10 (maximum pain) was ahead. The degree of pain syndrome in the 

interval from 1 to 3 points was assessed as "weak", 4-6 points-"average", 7-10 points-

"strong". Patients themselves assessed the degree of pain syndrome, filling out a 

questionnaire, which was then returned to the treating doctor. 

The day after the procedure, all patients were given special attention to 

subcutaneous bruising on the inner surface of the thigh and lower leg (along the BPV 

course) and the posterior surface of the tibia (along the course of the MPV). Their total 

area was measured in 2cm.  Paresthesias were determined on the basis of patient 

complaints. There was a manifestation of the recurrence of the disease, ie, 

recanalization of the ablation of the vein on the basis of postoperative ultrasound. 

Results of treatment were assessed as "good", "satisfactory" and "unsatisfactory". Good 

cases were assessed when there was no pain syndrome and recanalization, but there 

were mild paresthesias and subcutaneous bruising. Satisfactory were the cases when 

there were paresthesias, bruises with a large area, a weak pain syndrome, but without 

recanalization of the vessel. All results with paresthesias, pain syndrome, bruising and 

renalization of the vessel were considered unsatisfactory. 

The analysis of the results was calculated using the online calculator and the 

Microsoft Office Excel 2011 program. 

 

4. Results 

 

There were no cases when the patients included in the study and subjected to 

EVLA procedure, patients would have a need for re-hospitalization, due to any 

complications. During the first days after the operation, complete occlusion of the vein 

that underwent EVLA was noted in all patients in the course of the ultrasound 

examination. In the first three days, homogeneous, echopositive, dense thrombotic 

masses were visualized inside the vein. Ultrasonographically, this resembled a total 

thrombosis of the main saphenous vein. But unlike thrombophlebitis, there was no 

stratification, thickening and blurring of the contours of the vessel walls. The process of 

fibrosis begins in 3-4 weeks and progressively develops in the following months. In 

80% of the patients after 6-8 months, it was impossible to differentiate the vein because 

of complete resorption. The same process was observed in the perforating veins 

simultaneously with the main which was exposed to occlusion.  

Within 1 to 3 months of dynamic follow-up, only 11 (2.4%) patients after EVLA 

reported recanalization of BPV U 8 (1.7%) of them was partial, and 3 (0.7%) complete 

vessel obliteration. In the first 1 - 3 days after the operation, all patients had complete 
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obliteration. In the system of MPV there was no recanalization. All patients with partial 

and 2 patients with complete recanalization underwent ultrasound-controlled 

echosclerotherapy. Only one patient needed a second operation. Observations after the 

procedure showed complete recovery of all patients. Further analysis showed that the 

cause of recurrence was a large diameter of the vessels. The emergence of early relapses 

after surgery, in our opinion, can be explained by a small work experience during the 

mastery of the technique, a large diameter of the vein and an inadequate distribution of 

the energy and ablation time of the vessel. In the following, there were no cases of early 

recanalization. Despite the fact that in 253 (54.9%) patients the vessel diameter was 

more than 10 mm, there were also late relapses in patients with a vessel diameter greater 

than 15 mm and its subcutaneous location. In addition, inaccurate use of compression 

underwear in patients with excess weight and some of the technical features of a light 

laser guide can also be considered risk factors for relapses. Thus, in spite of the fact that 

compared with classical stripping and crossectomy, the percentage of recurrence after 

EVLA is very low, in our opinion, which coincides with the literature data, the main 

reason is the vessel diameter is more than 15 mm. The contingent of people with much 

dilated veins there were patients who went to the hospital in the late stages of the 

disease. And this reduces their chances of using such an effective and modern method 

of treatment as EVLA. And therefore, the professional duty of the doctors of the 

outpatient clinic is the timely detection and referral of patients with varicose veins to the 

appropriate department. 

In 3 patients with a weak development of the subcutaneous fat layer, 

thrombophlebitis was accompanied by hyperpigmentation and therefore it took another 

4-6 months to completely dissolve it. There were no complications in the form of deep 

vein thrombosis or thromboembolism of the pulmonary arteries. 

The emergence of hematomas is associated with the destruction of the vessel 

walls, which in turn is related to mechanism of radiation and the technical data of the 

light laser conductor. The choice of an adequate ablation regime reduces the occurrence 

of hematomas. Only in 1 case there was a local burn at the puncture site. 

The dynamic change in the size of the calf after EVLA also indicates the 

effectiveness of this method of treatment. In all patients, the size of the tibia decreased 

in the first week after EVLA. Within 1 year (in comparison with the period before the 

treatment), the shin width at the foot level by 2.8 (+0.4) cm, and in the upper third of the 

shin by 3.3 + 0.6 cm decreased. None of the patients who underwent EVLA had stable 

paresthesias and complications, which represents a risk to the life of the patient. 

In the regression of the main symptoms of the disease (pain, convulsions, edema, 

heaviness in the legs, trophic defect), with dynamic observation, positive results of the 

disease were noted. In 80-100% of patients, these symptoms regressed within 1 month, 

only 3% for the disappearance of edema in the legs took 2-3 months. In all patients, 

recovery of limb functions and social activity went at a rapid pace. 

In patients of class C5-C6, healing of trophic ulcers occurred within 1-2 months. 

Only 1 patient with postthrombotic secondary varicose in the healing of trophic ulcers 

of both extremities did not achieve positive results. This is explained by the excessive 

weight of the patient and the severe form of the metabolic syndrome. In a group of 

patients with lipodermatosclerosis, a large area of eczema, trophic complications, excess 

weight, and prolonged reflux, there is a need for an integrated approach to treatment and 

multicomponent correction of pathogenetic changes. 
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Estimating these results, the following was achieved: "good" -442 (95.9%), 

"satisfactory" - 13 (2.8%) and "unsatisfactory" - 6 (1.3%). 

Thus, the analysis of our experience gives foundations for the following conclusion. 

 

5. Conclusion 

 

 EVLA differs from classical phlebotomy with its non-invasiveness, low traumatism, 

satisfactory short-term and long-term results, change in the patient's lifestyle, a short 

period of medical and social rehabilitation, and an excellent cosmetic effect. 

 EVLA can be successfully used in all stages of varicose veins for ablation of BPV, 

MPV and perforating veins. The diameter of the main vessel, subjected to varicose 

veins, is not a contraindication to the operation. 

 EVLA is characterized by high efficiency and safety in patients with chronic venous 

insufficiency, complicated by trophic changes and ulcers. 

 Laser surgery can be considered a "gold standard" in the treatment of patients with 

varicose veins. 
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