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Introduction

The Babcock procedure, which has remained stan-
dard varicose vein surgery for over 100 years, includes 
great saphenous vein ligation, stripping and phlebecto-
my [1, 2]. Yet, it is associated with relatively high rates 
of such complications as pain, haematoma, wound 

infection, lymphocele, lymphorrhoea or neuropathies 
due to skin nerve damage [3, 4]. It can also cause se-
rious complications such as haemorrhage, femoral 
artery injury, deep vein thrombosis (DVT) or pulmo-
nary embolism [5, 6]. Venous stripping is typically 
performed under general or conduction anaesthesia. 
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A b s t r a c t

Introduction: For the last 10 years, endovenous thermal ablation methods have gradually predominated over the 
classic Babcock procedure in varicose vein treatment. Steam vein sclerosis is the newest thermal ablation technique.
Aim: To assess the efficacy and safety of steam vein sclerosis as compared to the Babcock procedure in lower extrem-
ity varicose vein treatment.
Material and methods: One hundred and two adult subjects with varicose veins of clinical grade C2 to C6 according 
to the CEAP classification, treated with varicose vein surgery between 2010 and 2012, were enrolled in the study. 
These were subdivided into two groups: the study group of 52 patients treated with endovenous steam vein sclerosis 
and the control group of 50 patients treated with the Babcock procedure. A single lower extremity with isolated great 
or small saphenous vein insufficiency was operated on in each subject. The groups were compared for demography, 
disease severity, involved veins, potential perioperative and postoperative complications, as well as treatment effica-
cy based on the VCSS score reduction.
Results: There were no statistically significant differences between the groups in terms of demography, disease 
severity, involved veins, or perioperative and postoperative complications. The treatment efficacy of both methods, 
assessed based on the recurrence rate and the quantitative VCSS score reduction, was similar. Clinically significant 
recanalisation was observed in 1 (1.9%) patient in the study group.
Conclusions: The efficacy and safety analysis shows that steam vein sclerosis is a safe, simple method which can be 
recommended as effective varicose vein treatment.
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It requires hospitalisation, and the usual recovery pe-
riod, before the patient is fit to work, is approximately 
4 weeks [7]. Despite the theoretically correct assump-
tions, this conventional surgery has turned out to be 
a non-radical one. It is linked to a high long-term re-
currence rate, reaching even 60–80% [8, 9].

The first venous thermal ablation techniques, in-
cluding endovenous laser ablation (EVLA) or radio-
frequency ablation (RFA), emerged and became 
popular in the late 1990s and early 2000s. One of 
the pioneers of thermal venous ablation was Mie
czysław Politowski (1920–1984), a  Polish surgeon, 
who achieved thermal obliteration through electro-
coagulation in the early 1960s. Unfortunately, the 
method was abandoned soon after that, due to such 
complications as skin burns, wound infections and 
pulmonary embolism [10]. 

The first results of using water steam for ther-
mal ablation were published in 2009 [11]. It was the 
third method to use high temperature in varicose 
vein treatment. The steam vein sclerosis (SVS) sys-
tem, as is the proper name of the technique, consists 
of a steam generator, an adapter and a compressor. 
The steam is applied into the vein through a special 
catheter consisting of a 60 cm long metal pipe with 
a blunt tip and two side openings at the tip. On the 
outside, the pipe is wrapped in a plastic sheath with 
1 cm graduations. The outer diameter of the catheter 
is 1.2 mm and its internal diameter (i.e. the working 
canal) is only 100 nm. The compressed steam is force 
pushed into this narrow space. After it passes the 
catheter canal, the steam cools down to 120°C, and 
this is the actual temperature of the steam applied 
into the vein. It was calculated that a single steam 
impulse releases approximately 60  J of energy per 
1 cm long vein segment (linear endovenous energy 

density – LEED). As with EVLA and RFA, thermal en-
ergy released from the steam during SVS damages 
all three vein layers, which results in vessel oblitera-
tion and sclerosis. Newer histopathological analyses 
of the damage caused to the vascular wall and the 
adjacent tissue due to thermal ablation did not show 
significant differences between the EVLA, RFA and 
SVS methods, despite significant differences in the 
qualitative properties of the applied energy [12].

Aim

The aim of the present study was to assess the 
efficacy and safety of steam vein sclerosis as com-
pared to the conventional surgery (Babcock proce-
dure) in lower extremity varicose vein treatment.

Material and methods

Patients

The comparative study of steam vein sclerosis 
and the Babcock procedure in treatment of lower 
extremity varicose veins was conducted at the First 
Department of General and Vascular Surgery, Sec-
ond Faculty of Medicine of the Medical University of 
Warsaw and Life-Med Clinic in Grodzisk Mazowiecki 
between 2010 and 2012. The patients with varicose 
veins clinical grade C2 to C6 according to the CEAP 
classification and isolated great or small saphenous 
vein insufficiency, regardless of their sex and age, 
were enrolled in the study. Only one limb of a given 
patient was included in the analyses. The exclusion 
criteria included: a history of deep vein thrombosis, 
congenital vasculopathies, thrombophilia, severe sys-
temic disease (cancer, severe cardiovascular disease, 
severe renal failure, severe hepatic failure, advanced 
atherosclerosis involving lower extremities, etc.) as 
well as pregnancy and breastfeeding. The patients 
were randomised to either SVS or a control group. 

SVS group

The group consisted of 52 patients who were 
treated with endovenous steam vein sclerosis. The 
procedure was performed under aseptic conditions 
using the CERMA SVS generator (CermaVein, Ar-
champs, France) (Photos 1–3). 

First, the insufficient venous trunk segments 
were identified precisely and the ultrasound-guided 
mapping of the varicose veins was performed. The 
vein diameter was measured 4 cm below the saphe-Photo 1. SVS generator
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nofemoral junction or saphenopopliteal junction. 
Then, after prior skin decontamination and using 
sterile drapes to cover the surgical field, the phlebot-
omy to the great saphenous vein (GSV) or small sa-
phenous vein (SSV) was created at the lowest insuf-
ficient point. The procedure was performed under 
local anaesthesia (lignocaine hydrochloride 1%). It 
was ultrasound-guided with the probe placed longi-
tudinally or transversely, wrapped in a sterile sleeve 
(Metset, 14 × 250 cm). Similarly, the keypad of the 
ultrasound scanner was covered with sterile foil 
(Steri-Drape 91 cm). The patient was placed in the 
reverse Trendelenburg position during the phleboto-
my. The vein was punctured using the 16G 2” cannu-
la. Subsequently, the SVS catheter was inserted. Two 
phlebotomies were performed for venous trunks lon-
ger than 60 cm. The first phlebotomy was performed 
at the upper 1/3 of the crus and was used for ther-
mal ablation of the proximal vein segment, where-
as the second phlebotomy, performed at the ankle 
or at the lower 1/3 of the crus, was used for steam 
ablation of the distal vein segment. If the phleboto-
my failed, venesection technique was used instead. 
The location of the SVS catheter tip was determined 
using ultrasound, and it was attempted to position 
it at 2–3 cm from the saphenofemoral junction or 
saphenopopliteal junction. Having fixed the catheter 
in place, the patient was placed in a Trendelenburg 
position with the deviation angle of 15–30° and an-
aesthetised. All patients were operated on under tu-
mescent anaesthesia applied to the area along the 
vein. The anaesthetic fluid, whose composition is 

itemised in Table I, was administered subcutaneous-
ly (s.c.). The ultrasound-guided procedure aimed at 
surrounding the vein with the anaesthetic fluid by 
means of applying 10 ml of fluid per 1-cm-long vein 
segment. A  roller pump (Dispenser DP20, Nouvag, 
Switzerland) equipped with an assembled infusion 
set and the 22G 3.5” Spinal Needle were used for 
administering the tumescent fluid (Photo 4).

The adapter connecting the SVS catheter with 
the generator was protected with a  sterile sleeve 
(Metset, 14 × 250 cm). The 50 ml bags containing 
sterile distilled water, attached to the generator, 
were the steam source for the apparatus. The stan-
dard dental compressor attached to the generator 
provided adequate pressure for the system. Thermal 
ablation was performed at the power settings recom-
mended by the manufacturer, applying 4–8 impulses 
onto the first vein segment followed by 2–4 impuls-
es onto each additional 1  cm long vein segment.  
The impulses were applied one-by-one. Their number 
per each 1 cm long vein segment was determined 
based on vein diameter measured at baseline. Hence,  

Photo 2. Dental compressor

Photo 3. Assembled vein cannulation set (can-
nula and SVS catheter)

Table I. Tumescent anaesthesia fluid – compo-
sition

Name of ingredient Amount [ml]

0.9% Sodium chloride 440

1% Lignocaine hydrochloride 50

0.5% Bupivacaine 8

0.1% Epinephrine 0.5

8.4% Sodium bicarbonate 6.5
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2 impulses per 1 cm long segment were applied onto 
blood vessels up to 7 mm in diameter. Likewise, 3 im-
pulses were applied per segment onto veins whose 
diameter fell in the range of 7–12 mm, and 4 impuls-
es per segment onto blood vessels whose diameter 
exceeded 12 mm. Steam generation stopped at 2 cm 
before catheter removal so as to avoid skin burns. 
In cases with known indications, miniphlebectomy 
and ligation of the insufficient perforator veins were 
performed after the actual ablation. At the end of 
the procedure, a sterile dressing was applied to the 
postoperative wound and all patients started wear-
ing second degree compression stockings immedi-
ately afterwards. After a 2-hour observation period, 
the patients were discharged home.

Control group

The control group consisted of 50 patients treat-
ed with the Babcock procedure. Patient preparation 
was identical as in the SVS group. After precise ultra-
sound-guided mapping, the procedure was performed 
in the operational theatre. Conduction anaesthesia 
and light sedation were used. The patient was lying 
supine (GSV incompetence) or prone (SSV incompe-
tence) with a slightly elevated leg, when the incision 
was performed in the inguinal area or popliteal fos-
sa, respectively. A  significant stage of the procedure 
was to identify and ligate all collateral veins and ac-
cessory saphenous veins in the inguinal area. A similar 
sequence was followed when operating on the SSV 

accessed through the popliteal fossa. Then, an inci-
sion was created at the end of the incompetent GSV 
or SSV segment (as identified previously during the 
ultrasound scan). Nabatoff probe was inserted prox-
imally from the periphery, but the stripping itself was 
performed peripherally starting at the inguinal area or 
the popliteal fossa. Similarly to the comparator, this 
procedure was also followed by miniphlebectomy and 
ligation of the insufficient perforator veins in indicated 
cases. The sterile dressing was placed on the postop-
erative wound after the surgery, and the compression 
therapy with two layers of elastic (compression) ban-
dage was started immediately. The patients were dis-
charged home at 24 h following the surgery. 

Postoperative management

Low molecular weight heparin (LMWH) adminis-
tered for 7 days and the second degree postoper-
ative compression therapy continued for 8 weeks 
were routinely used as part of thrombosis preven-
tion in both groups (SVS and controls). 

Comparative study

Both groups were compared in terms of age, 
sex, body mass index (BMI), stage of the disease 
using CEAP classification and Venous Clinical Sever-
ity Score (VCSS), parameters and types of involved 
veins, as well as potential perioperative and postop-
erative complications. The treatment efficacy was 
compared using the VCSS score reduction parameter, 
which was calculated at baseline and at 6 months 
postoperatively for each patient. The patients were 
monitored postoperatively using ultrasound scans 
performed at regular intervals on the day of surgery 
(day 0), at 1 week and 1 month following the sur-
gery, and subsequently every 6 months.

Statistical analysis

The values of the ordinal variables were compared 
using the Kruskal-Wallis test. It is a rank test, which 
does not take into account the interval differences of 
a given variable. The post-hoc analysis included the 
Bonferroni-corrected Mann-Whitney U-test.

Results
Group comparison at baseline

A total of 102 patients aged 27–79 years old treat-
ed for lower extremity varicose veins were enrolled 

Photo 4. Roller pump and the infusion set for 
tumescent fluid administration
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in the study. There were 82 (80.4%) women and 20 
(19.6%) men in the group. Table II shows the compar-
ison of demographic data between the two groups. 

Disease severity (clinical grade) according to the 
CEAP classification and patient distribution (%) be-
tween groups are presented in Figure 1.

The demographic aspects (number of patients, 
age, sex, BMI, treated vein, disease stage by CEAP 
classification) were comparable between the groups, 
with no statistically significant differences.

Comparison of selected surgical parameters

Table III shows clinical parameters of veins treat-
ed with individual intervention types. In 49 patients 
(94.2%) from the SVS group, additional collateral vein 
phlebectomy was performed apart from the standard 
insufficient segment ablation. It was abandoned in 
other subjects due to advanced trophic lesions sec-
ondary to the varicose veins. Perforator vein ligation 
was additionally performed in 39 (75%) patients. 

Similarly, in 49 (96%) controls additional collater-
al vein phlebectomy was performed apart from the 
standard stripping procedure. It was abandoned in 
only one subject in this group, due to advanced tro-
phic lesion on the crus. Ligation of the insufficient 
perforator veins was performed in 36 (72%) patients.

No technical difficulties were observed when 
passing the SVS catheter through the obliterated 
vein segments. Technical difficulties when passing 
the Nabatoff probe through the involved vessel, 
which required additional incisions and segmental 
phlebectomy, were encountered in 6 (12%) patients 

from the control group. No intraoperative complica-
tions were noted in either of the two groups. 

The type, segment length and clinical charac-
teristics of the involved veins were similar in both 
groups, with no statistically significant differences. 
A  relatively large difference, however, was found 
when analysing the technical difficulties encoun-
tered upon the attempt to pass the instrument 
through the venous lumen. The problem did not oc-
cur in the SVS group, and its incidence in the control 
group was 12%. The difference, however, is not sta-
tistically significant.

Comparison of postoperative complications

Primary closure of the GSV and SSV was achieved 
in all patients from the SVS group. The ultrasound 

Table II. Demographic data comparison – SVS 
group vs. control group

Parameter SVS group Control 
group

No. of patients 52 50

Age range [years] 28–79 27–73

Mean age [years] 51.44 53.04

Women, n (%) 43 (82.7) 39 (78)

Men, n (%) 9 (17.3) 11 (22)

Body mass index, range 
(mean) [kg/m2]

19–42 (28.09) 22–45 (28.9)

GSV insufficiency, n (%) 48 (92.3) 48 (96)

SSV insufficiency, n (%) 4 (7.7) 2 (4)

Figure 1. Distribution of patients in both groups 
according to disease severity assessed using clin-
ical grade of CEAP classification, expressed as %

Table III. Clinical characteristics of veins treated 
in both patient groups

Venous parameters SVS group Control group

GSV:

Length range 24–80 cm 12–72 cm

Mean length 54.6 cm 49.14 cm

Diameter range 3–18 mm 3–20 mm

Mean diameter 6.43 mm 7.14 mm

SSV:

Length range 12–26 cm 22–38 cm

Mean length 20 cm 30 cm

Diameter range 4–10 mm 3–8 mm

Mean diameter 6.62 mm 5.5 mm
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scan performed in the controls did not show any 
stripped vessel remainders either.

No complications of tumescent anaesthesia were 
observed in the SVS group, whereas 1 young female 
patient from the control group (2%) developed 
post-lumbar puncture syndrome after conduction 
anaesthesia. The described symptoms resolved after 
fluid administration and anti-inflammatory treat-
ment (diclofenac 50 mg).  

Table IV presents the types and number of post-
operative complications across both study groups. 

One patient in the control group developed post-
operative lymphocele in the inguinal region, which 
required three repeated punctures and compression 
therapy.

Linear skin pigmentation involving the lower 1/3 
of a thigh and/or upper 1/3 of a lower leg occurred 
in 5 (9.5%) patients from the SVS group. It resolved 
completely in 1 case and decreased significantly, be-
coming almost invisible over the 1-year follow-up. 
Similar pigmentation, which decreased in intensity 
over the follow-up period, occurred in 2 (4%) pa-
tients from the control group.

Saphenous nerve injury manifesting as paraes-
thesia and sensory loss occurred in 7 (13.4%) pa-
tients in the SVS group. In 2 cases the symptoms 
resolved completely after 6–9 months and remained 

persistent in other subjects. Neuropathy occurred in 
8 (16%) controls, being just transient in 2 cases and 
remaining as a permanent complication in others. 

Type and number of the analysed complications 
were similar across the two groups; there were no 
statistically significant differences between them.

Comparison of treatment efficacy

As part of the efficacy assessment, the recanali-
sation following thermal ablation was evaluated, as 
well as recurrence of varicose veins and quantitative 
VCSS changes after two different treatments. 

Subsequent ultrasound scans showed recanali-
sation in 5 (9.6%) subjects from the SVS group. The 
preserved GSV stump reopened proximally to the 
femoral vein in 3 cases. In each case recanalisation 
involved a 4–5 cm long segment and was due to the 
collateral vein insertion at this site. Two patients ex-
perienced recanalisation at the mid-femur. In 1 case 
it involved a 15-cm-long GSV segment, which result-
ed in recurrent varicose veins in the knee area. In 
another case, recanalisation involved a 3–4 cm long 
segment and was due to the collateral vein inser-
tion at this site. All reported cases of vein reopening 
were observed during the follow-up evaluation at  
6 months. However, the recanalised segments have 
not extended in these individuals over the 3-year 
follow-up.

Varicose vein recurrence was observed in 6 (11.5%) 
subjects in the SVS group. Three cases of recurrence 
were due to insufficiency of the anterior accesso-
ry great saphenous vein (AAGSV), including 1 case 
with concomitant GSV segmental recanalisation 
(a  female patient with a 15-cm-long GSV segment 
reopening) in the distal portion of the femur. Two 
patients experienced recurrence due to SSV insuf-
ficiency, and it involved the posterior portion of the 
crus. In 1 case the observed recurrence in the knee 
region was related to femoral perforator vein insuf-
ficiency. 

In the control group, recurrence was also ob-
served in 6 (12%) patients. Two cases of recurrence 
due to insufficiency of the anterior accessory great 
saphenous vein (AAGSV) were noted, although the 
vessel had been ligated during crossectomy. A single 
case of recurrence due to insufficiency of the poste-
rior thigh circumflex vein (PTCV) was observed. Two 
patients experienced recurrence due to SSV insuffi-
ciency. In 1 case the observed recurrence was related 
to femoral perforator vein insufficiency. 

Table IV. Postoperative complications in the SVS 
and control groups

Complication type SVS group
n (%)

Control group
n (%)

Deep vein thrombosis 0 (0) 0 (0)

Pulmonary embolism 0 (0) 0 (0)

Inguinal lymphocele Not applicable 1 (2)

Permanent skin  
pigmentation

4 (7.6) 2 (4)

Transient skin  
pigmentation

1 (1.9) 0 (0)

Skin burns 0 (0) Not applicable

Permanent saphenous 
nerve injury

5 (9.6) 6 (12)

Transient saphenous 
nerve injury

2 (3.8) 2 (4)

Long-segment (over 5 cm) 
recanalisation

1 (1.9) Not applicable

Short-segment (below  
5 cm) recanalisation

4 (7.7) Not applicable

Recurrent varicose veins 6 (11.5) 6 (12)
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Table V shows the changes in the VCSS score be-
fore and after treatment in both groups. 

The VCSS-based clinical improvement assess-
ment showed a similar postoperative score decrease 
in both groups. Both procedures are effective in re-
solving pain, oedema, inflammatory infiltration and 
induration. Both eliminate varicose veins as well. 
The mean VCSS reduction was also similar in SVS 
and control groups. The efficacy of both methods is 
therefore equivalent. 

Discussion

Superficial venous reflux is one of the causes of 
chronic venous incompetence [13]. Hence, stripping 
the incompetent veins prevents ulceration in pa-
tients with varicose veins. In patients with already 
present ulcers, such intervention improves healing 
and prevents ulcer recurrence [14]. Classic surgery, 
however, requires hospitalisation, conduction or 
general anaesthesia and job absence. It is also an 
invasive technique. 

Endovenous techniques emerged and gradually 
started receiving more attention over 10 years ago. 
It is currently known that intravenous thermal laser 
or radiofrequency ablation effectively resolves reflux 
in superficial veins, achieving the same effect as af-
ter conventional surgery. The rate of effective oblit-
eration ranges from 87% to 100% [15–19]. Complete 

obliteration as a result of steam vein sclerosis was 
achieved in 90.4% of our patients. The results are 
fully comparable to the already published data and 
include the 3-year follow-up period. The efficacy of 
thermal ablation is measured by the recanalisation 
rate of the treated vein. However, comparing vein 
reopening is quite a  big classification challenge, 
as this may involve different venous segments. Ac-
cording to Merchant, the phenomenon may be ad-
dressed using the following categories: complete 
closure, reopening involving a segment ≤ 5 cm and 
recanalisation involving a segment > 5 cm [20]. The 
obliteration rate in the SVS group referred to in our 
material is based on this classification, including pa-
tients with no recanalisation. However, the so-called 
short-segment recanalisation (≤ 5 cm) is typically as-
sociated with the collateral veins inserting into the 
active vein segment. We do not know how the phe-
nomenon is going to evolve in a long-term follow-up 
and whether it may lead to varicose vein recurrence. 
In our 3-year follow-up, the length of the reopened 
segment has not changed; the patients have not 
experienced recurrence; and the ultrasound scans 
have not confirmed venous reflux in the reopened 
segments. Hence, clinical success was actually 
achieved in those patients in whom the obliteration 
was preserved or the reopened segment length did 
not exceed 5  cm. Varicose vein recurrence is typi-
cally observed in most cases of long-segment reca-

Table V. Mean VCSS score at baseline and after SVS or conventional surgery

Attribute SVS group Control group

At baseline After 
treatment

Statistical 
significance (p)

At baseline After 
treatment

Statistical 
significance (p)

Pain 1.55 0.096 < 0.001 1.72 0.12 < 0.001

Varicose veins  
(> 4 mm diameter)

2 0.13 < 0.001 2 0.12 < 0.001

Venous oedema 1.48 0.28 < 0.001 1.64 0.34 < 0.001

Skin pigmentation 0.5 0.51 > 0.05 0.66 0.7 > 0.05

Inflammation 0.5 0.038 < 0.01 0.5 0.18 < 0.05

Induration 0.51 0.15 < 0.05 0.66 0.16 < 0.01

No. of active ulcers 0.13 0 > 0.05 0.16 0 > 0.05

Active ulcer duration 0.17 0 > 0.05 0.24 0 > 0.05

Active ulcer diameter [cm] 0.13 0 > 0.05 0.18 0 > 0.05

Compression therapy 0.25 0.55 > 0.05 0.52 0.58 > 0.05

Mean score 7.25 1.78 < 0.05 8.28 2.2 < 0.05
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nalisation, i.e. where the active blood flow within  
a 5 cm or longer segment of the obliterated vessel was 
confirmed with clinically significant venous reflux. 
This reopening pattern and varicose vein recurrence 
was observed in 1 (1.9%) patient who had under-
gone steam vein sclerosis. Therefore clinically signif-
icant recanalisation occurred only in 1 patient out of 
the 52-subject group. It shows high SVS efficacy in 
incompetent vein obliteration, which reaches even 
98.1%! It is difficult to compare our findings with the 
observations made by other investigators, as there 
are only a few reports on steam vein sclerosis. The 
method has been used in few European centres, and  
long-term data have not been published yet. Van 
den Bos et al. published a  paper reporting treat-
ment outcomes in 20 patients. Thirteen of 20 treat-
ed veins were still obliterated at 6 months, whereas 
7 others showed slight signs of recanalisation [21]. 
In our material, we achieved complete vein closure 
in the first 20 patients; during the 3-year follow-up, 
long-segment recanalisation occurred in 1.9% and 
short-segment recanalisation in 7.7% of them [22]. 
The newest paper by Milleret et al. reports the vein 
reopening rate of 3.9% at 6 months [23]. Undoubt-
edly, this phenomenon requires further research. 
However, even now SVS can be said to offer good 
outcomes in terms of successful vein obliteration.

Although most authors refer to recanalisation 
rate as the main efficacy indicator, it is the recur-
rence of varicose veins which ultimately determines 
whether thermal ablation was successful. There 
are many underlying causes of varicose vein recur-
rence, the most common being the wrong choice of 
surgical strategy, surgeon’s technical error, neovas-
cularisation or disease progression [24]. Whilst we 
can affect the first two factors, the others remain 
beyond human control. The varicose vein recurrence 
rates in our study were 11.5% and 12% for the SVS 
and control group, respectively. The difference is not 
significant and the causes of the recurrence are the 
same in both groups, namely incompetent vessel re-
mainders and vascular disease progression.

A huge advantage of thermal ablation of the ve-
nous trunk (including SVS) is avoiding an incision 
within the inguinal or popliteal area and the absence 
of vein separation from its tributaries at the saphe-
nofemoral or saphenopopliteal junction. Neovascu-
larisation is a well-established cause of varicose vein 
recurrence [24, 25]. That is why reoperation is more 
challenging and is associated with an increased risk 

of lymphatic or infectious complications. Neovascu-
larisation following thermal venous obliteration has 
not been reported yet, and its risk is very low indeed 
[26, 27]. When performed accurately, thermal abla-
tion takes place inside the blood vessel and, as a re-
sult, the inflammatory response should be relatively 
low. The preserved GSV stump is typically joined to 
the superficial epigastric vein, which enables undis-
turbed blood drainage from the lower abdomen. 

Paraesthesias and sensory loss occur relative-
ly often after classic surgery and are associated 
with vein stripping from the medial malleolus. It is 
difficult to avoid this complication, so if avoided it 
is usually a  random occurrence. Saphenous nerve 
damage occurs in 23% to 40% of patients undergo-
ing total saphenectomy and 7–19% of patients un-
dergoing subtotal saphenectomy (above the knee). 
Limited stripping promotes saphenous nerve recov-
ery and reduces its permanent damage [28]. Saphe-
nous neuropathy in our study sample was equally 
frequent in the SVS and the control group. It should 
be noted that we did not observe saphenous nerve 
damage in patients in whom stripping or SVS had 
been performed at the 1/3 of the crus or higher.

Skin pigmentation after varicose vein surgery is 
the most unwanted complication in young female 
patients. It can develop after any type of surgery, be-
ing the most common after sclerotherapy (10–30%), 
due to the thrombotic inflammation of sclerosed 
vein segments [29]. In patients after classic surgery, 
it is usually caused by a haematoma, forming and 
resolving at the site of the stripped vein. Thermal 
vein obliteration, typically considered to produce 
better aesthetic outcomes, also carries this risk. That 
is why the user manuals of these surgical devices in-
clude a warning note of potential skin pigmentation, 
thus protecting themselves from potential claims for 
damages. Skin pigmentation after thermal vein ab-
lation is usually due to phlebitis involving the GSV 
or SSV. Permanent, persistent pigmentation in our 
group affected 7.6% of SVS subjects and 4% of con-
trols treated with stripping and ligation. The pigmen-
tation manifested in most patients as linear brunes-
cent streaks involving the distal third of the thigh 
and the upper third of the lower leg medially. It was 
accompanied by intense intravascular blood coagu-
lation. The involved vein was very shallow in these 
individuals, and they were informed in advance that 
such a complication was likely to occur. It should be 
noted that the diameter of the ablated veins was 
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quite large – over 9–10 mm – in all discussed cases. 
The available published reports virtually neglect the 
issue of skin pigmentation. There are only a few that 
mention the complication, and its incidence is far 
below 10% [15, 30].

Conclusions

The detailed efficacy and safety analysis of ther-
mal obliteration (steam vein sclerosis – SVS) shows 
that it is a safe and a simple method, offering effica-
cy similar to that of conventional surgery. The recur-
rence rate, complication rate and the quantitative 
VCSS score reduction of both methods are similar. 
Therefore, SVS can be recommended as an effective 
varicose vein treatment. 
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