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Summary: Since the end of the nineties endovenous thermal ablation and more recently non-thermal, non-tumescent tech-
niques have been developed and improved. Until now, because of their favourable side effect profile in conjunction to sus-
tained efficacy, in many countries they already replaced high ligation and stripping in the treatment of refluxing saphenous
veins as well as for treatment of perforators and selected tributaries. Now, studies and comparative trials are available with
long-term follow-ups for most of the techniques, providing valid data on occlusion and reflux rates, side effect profiles, and

health related quality of life.
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Introduction

Venous disease frequently affects patients’ health-related
quality of life (HRQoL) with substantial clinical symptoms
like pain, heaviness, itching, cramps, and tired legs. These
symptoms are usually already present in the early stage of
venous disease. For standardized descriptions of venous
complaints, clinical and haemodynamic abnormalities,
the physician’s Venous Clinical Severity Score and the
CEAP-classification can be used [1]. The most commonly
used disease-specific HRQoL tools for varicose veins and
more advanced stages of CVD are the Aberdeen Varicose
Vein Questionnaire (AVVQ) [2], the Chronic Venous In-
sufficiency Quality of Life Questionnaire (CIVIQ ) [3], the
specific quality of life and outcome response - venous
(SQOR V) [4] or the Venous Insufficiency Epidemiologi-
cal and Economic Studies (VEINES) [5] questionnaire.
Chronic stages of venous disease are the result of chronic
venous congestion and at least partially irreversible once
eczema, hyperpigmentation, lipodermatosclerosis or leg
ulcers, as described by the CEAP classification [6], have
occurred. Besides improvement of symptoms and preven-
tion of chronic stages of venous disease, the treatment of
varicose veins is aiming towards prevention of acute com-
plications as well. Such complications are bleeding, super-
ficial venous thrombosis, deep venous thrombosis (DVT),
and pulmonary embolism.

Once patients’ complaints or their cosmetically disturb-
ing varicose veins brought them into the office of a phle-
bologist, duplex examination is often able to demonstrate
reflux in the venous system which can be addressed by
conservative, surgical or interventional treatment options.
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While a conservative approach with medical elastic com-
pression stockings has never gained much popularity
amongst younger patients, surgical or interventional treat-
ment of varicose veins belong to the most frequently per-
formed operations in developed health care systems.

The need for less invasive, cosmetically superior treat-
ment modalities has led to the introduction of minimally
invasive, endovenous techniques around the year 2000.
The main benefits to these techniques are the fact that
there is no need of spinal or general anaesthesia, because
they are performed with local tumescent anaesthesia, and
that success rates as well as recurrence rates are at least
similar if not more favourable compared to classic surgery
[7]. These endovenous techniques are usually based on
thermal action and they radically changed the treatment
of varicose veins. Endovenous thermal ablation (EVTA)
therapies based on radiofrequency (RFA), laser (EVLA) or
steam (EVSA) have become the most frequently used type
of therapy for saphenous varicose veins, particularly in
countries where reimbursement of the procedure has been
introduced. In the meantime, EVTA has been ranked supe-
rior to surgery and superior to foam sclerotherapy by sci-
entific societies as well as by reimbursement directing gov-
ernment affiliated institutions, based on the evidence from
multiple case-series and randomized controlled trials
(RCTs) which show that EVTA leads to high success rates
and very few treatment induced side-effects [8-10].

A recent large worldwide survey amongst experienced
physicians evaluated how patient characteristics and du-
plex ultrasound (DUS) findings influence management
decisions of physicians with specific expertise in the field
of chronic venous disease. In this survey, physicians also
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recommended EVTA as first choice treatment. Patient
characteristics, such as older age, peripheral arterial dis-
ease, and high body mass index were considered relevant
in altering the management strategy. In these patients the
treatment choice often was a less invasive approach, with
fewer phlebectomies, more UGFS (ultrasound guided
foam sclerotherapy) of tributaries, and more MECS (med-
ical elastic compression stockings). In particular, in cases
of arterial disease “no treatment” became a frequently
preferred option. Also, DUS findings influenced the pre-
ferred treatment strategy. Terminal valve competence
and a small diameter of <4mm of the GSV made physi-
cians prefer to spare the saphenous vein and treat tributar-
ies only [11].

The first FDA approved EVTA procedure was the RFA-
based VNUS Closure Plus system [12] followed shortly
thereafter by EVLA. Later on, technological advances led
to radiofrequency segmental thermal ablation (RSTA) [13]
and introduction of higher laser wavelengths as well as
development of radial [14], covered laser fibre tips [15] or
tulip tipped catheters [16]. In addition, steam was used
as an alternative heat source [17]. More recently non-
thermal, non-tumescent techniques like endovenous cy-
anoacrylate embolization [18] or mechano-chemical abla-
tion [19] have joined the already established endothermal
ablation techniques.

General considerations
on endothermal treatments

Most importantly if not crucial in endothermal ablation of
refluxing veins is the delivery of sufficient energy doses to
the vein wall to achieve a reliable and durable occlusion of
the treated vein. The concept of linear endovenous energy
density (LEED: delivered energy in Joule per cm vein
length) and endovenous fluence equivalent (EFE: deliv-
ered energy in Joule per cm? of inner vein wall surface) was
shown to correlate with occlusion and early reopening of
treated veins [19]. A lower limit of 25 Joule/cm? for EFE
was recommended [21] along with a LEED of 80 J/cm or
more [22]. Similarly the efficacy of radiofrequency seg-
mental ablation was linked to even higher values for LEED
and EFE in the range of 71.4 to 143.3 J/cm or 38 to 192 J/
cm?, respectively [13].

While the administered endovenous energy dose is re-
sponsible for the success of endovenous ablation, the
power density seems to be related to side effects of endo-
thermal ablation. For example, while in a bare laser fibre
the energy is delivered through a flat cut tip with a diame-
ter of less than half'a square millimetre, in radiofrequency
segmental thermal ablation (RSTA) the energy is deliv-
ered through a catheter surface of several square centime-
tres. A larger surface simply means that the same energy
dose could be delivered with much less power density. A
bare fibre exceeds the threshold of 1 kW/cm?, resulting in
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tissue ablation and cutting of the vein wall, while in RSTA
energy is delivered with a power density of less than 10 W/
cm?. Sophisticated laser fibre tips like the tulip, the cov-
ered or the radial type, try to imitate this behaviour by in-
creasing the target surface of laser energy at the vein wall,
also reducing the power density this way. Fibre tip design
seems to be more important for a smooth recovery from
endovenous laser ablation than the choice of a certain la-
ser wavelength [23].

Another matter of discussion since the introduction of
endothermal ablation has been whether treatment of trib-
utaries by phlebectomies or sclerotherapy should be per-
formed at the time of saphenous vein treatment or at a lat-
er stage when combined treatment is preferred. There are
publications supporting both positions, the most recent
ones favour the simultaneous treatment [24]. Another
concept that gained some attention is the idea that saphe-
nous reflux may diminish when treating tributaries only. In
certain patients, phlebectomies of saphenous tributaries
may only results in a competent saphenous vein, making
ablation of the saphenous vein unnecessary. Side effects of
endothermal ablation, such as pain or bruising, are gener-
ally mild and allow return to normal activity the next day.
In a manufacturer’s registry, over a period of five years, the
complication rate was low with <1:2,500 deep vein throm-
bosis, <1:10,000 pulmonary embolism, and <1:50,000
death [25]. However, numbers are higher according to in-
surance companies’ databases, revealing thrombotic com-
plications in more than 130,000 patients within 30 days
after an intervention for varicose veins. The estimated risk
for DVT was 4.4 % for radiofrequency ablation and 3.1%
for laser ablation, the risk of pulmonary embolism was
0.3% for both methods [26].

Follow-up including DUS is recommended after EVTA.
Time until the first follow-up may vary between one and
six weeks. The consensus document on EVTA recom-
mends a clinical follow-up and DUS examination within
10 days and a clinical as well as DUS review of treatment
results within three to six months [27]. Routine prescrip-
tion of prophylactic anticoagulants is not needed, as the
risk of VTE is very low (0-2%). However, patients’ risk
should be stratified; if a high risk of VTE is present
(age >60, obesity, immobility, oral contraceptive or hor-
mone replacement therapy use, cancer, history of superfi-
cial or deep venous thrombosis, or a known severe throm-
bophilia), one should consider prophylactic use of low
molecular weight heparin, starting at the day of the pro-
cedure until 10-14 days after. Risk assessment should be
based on local, hospital or national guidelines or the
Caprini’s assessment method can be applied [28].

A pragmatic approach is used by one of the authors: To
lower the risk for the patients as much as possible, they are
set on LMWH until the first duplex ultrasound control ex-
amination of the treated vein, of the deep vein system, and
particularly of the junction of both is completed. This ex-
amination is actually scheduled within the first 72 hours
after EVTA. However, studies supporting such a strict
schedule are missing.
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Endovenous laser ablation

Frequently, endovenous laser ablation is performed as an
outpatient procedure using tumescent anaesthesia. Venous
access is usually obtained under DUS guidance by punctur-
ing the vein with 16G or 18G needles at the distal point of
reflux. Depending on the nature of the laser fibre tip, it may
be necessary to place a full-length guide wire and sheath
below the saphenofemoral junction (SFJ). The most impor-
tant step in the EVLA procedure is positioning the tip of the
laser fibre 1 to 2cm distally from the SFJ, using DUS visuali-
zation. In case of treatment of a small saphenous vein
(SSV), the fibre tip is usually propagated towards the pop-
liteal vein as long as the SSV still remains at the immediate
subfascial level. Depending on the length of the treated
vein, about 250 to 500mL of tumescent local anaesthesia
(TLA) is injected perivenously under DUS guidance. TLA
usually contains 1 mg epinephrine and 500-700 mg lido-
caine or prilocaine per 1000 mL saline solution. A mechan-
ical infusion pump is highly recommended. Tumescent lo-
cal anaesthesia is warranted because it reduces pain, cools
perivenous tissue, and decreases the venous diameter.
Moreover it provides anaesthesia for several hours after the
intervention. A precooled TLA may enhance the analgesic
effect [29]. During the release of laser energy, the laser fi-
bre is pulled back continuously with a speed of about
3-5mm/s, however, the pullback can be performed gradu-
ally as well, when using lasers with pulsed energy. The ve-
locity of the pullback depends on the laser power engaged
and the vein diameter to deliver the intended amount of
laser energy per cm vein length, resembling linear end-
ovenous energy density (LEED). An endovenous fluence
equivalent (EFE) of at least 25 J/cm? is recommended to
achieve a sustained occlusion [21]. For example,an average
vein with a diameter of about 8mm demands a laser power
of 15W and a pullback speed of 2mm/s which result in a
LEED of 75 J/cm and an EFE of 29.9 J/cm?. EFE is calculat-
ed by dividing LEED by the vein circumference in cm.

Parameters

Variables in endovenous laser treatment include laser wave-
length, laser power, fibre pullback speed, and fibre type ().
Almost all studies that have been published on EVLA
show very high success rates (>90 %), independently of
laser wavelength. The first case series suggesting that
EVLA might be successful for treating large varicose veins
were published in 2001 [30, 31]. Thereafter, multiple case
series have been presented and systematic reviews have
been published [32, 33]. In a prospective study, 93% of
499 GSVs were occluded two years after therapy. An Ital-
ian workgroup reported a success rate of 97% in 1,000
patients with a follow-up of three years, and another large
study of more than 1,250 limbs showed a success rate of
approximately 95% [34-36]. A four-year follow-up study
of EVLA combined with ambulatory phlebectomies for the
treatment of superficial venous incompetence showed re-
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currence rates of 4.3% at four years, 3.6 % at two years,
and 5.9 % at one year. [37] A meta-analysis showed that
EVLA was significantly more effective than stripping,
UGFS, and ClosurePlus-RFA [7]. The recently published
randomized clinical trial of Rasmussen et al. showed that
stripping, EVLA, and RSTA were equally effective [38].
Several other RCTs with long-term follow-up have proven
the durable success of EVTA [39].

The first studies of EVLA report the use of 810 nm di-
ode wavelength, targeting haemoglobin. Subsequently,
other haemoglobin targeting wavelengths were intro-
duced (940, 980, 1,064nm) followed by higher wave-
lengths (1,320, 1,470, 1,500, 1927, and 2,100 nm with wa-
ter/vein wall as main target), however all the wavelengths
are absorbed in varying degrees by blood constituents
which can be either water or haemoglobin. All currently
available wavelengths are successful in ablation of vari-
cose veins. Success rates of EVLA are very high almost
regardless of the amount of energy delivered as already
described above. Unfortunately, studies that compare
different levels of energy administered per centimetre,
aiming to find the adequate dose needed for durable vein
occlusion, are lacking. The first decade after the intro-
duction of EVLA, most studies reported the use of a bare
fibre tip combined with different laser wavelengths. Oth-
er fibre tip designs have been introduced since all of them
aim to prevent direct contact of the fibre tip with the vein
wall and thereby decrease the amount of vein wall perfo-
rations which may lead to pain and bruising. A radial fibre
with radial emission of laser light has been combined
with a wavelength of 1,470 nm showing good results [14,
40]. One study reported the results with a covered fibre
tip, which has a metal tube-case and a glass weld at the
distal tip, showing slightly lower occlusion rates than a
bare tip [15]. One of the most recent inventions is the tu-
lip tip that is designed to prevent perforations by centring
the laser fibre within self-expandable blades [16, 41] and
the 2-ring-radial fibre which proved to cause less pain
during the first two weeks after EVLA compared to the
980nm-bare-fibre combination [42].

Radiofrequency ablation

The procedure is very similar to EVLA. Access to the vari-
cose vein is obtained with a micropuncture set and a 7F
sheath under DUS guidance, typically at the distal point
of reflux. The pioneering Closure Plus catheter (VNUS
Medical Technologies, Inc., Sunnyvale, Calif), mainly in
use between 1999 and 2007, is positioned 1 to 2cm dis-
tally from the junction under longitudinal DUS visualiza-
tion. However, due to its slow pullback speed it has been
quickly replaced after the introduction of radiofrequency
segmental thermal ablation (RSTA) [13]. It has a 7cm
therapeutic distal tip that heats up to 120 °C, [26] and the
first case series of 252 treated GSVs showed an occlusion
rate of 99.6 % (Figure 1.) [13]. Follow-ups after five years
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also showed durable and high occlusion rates of 91.9 %,
with 94.9 % free of reflux [43]. In 2012, a catheter with
analogue function and a 3cm heating element was intro-
duced to treat vein segments too short to allow for place-
ment of a 7cm heating element. Bipolar radiofrequency
induced thermotherapy also known as the RFITT tech-
nology (Olympus Medical Systems, Hamburg, Germany)
has a bipolar arrangement with blood and the venous
wall as a conductor between the two poles. The applicator
tip delivers energy directly to the surrounding blood and
tissue (heating up to 60-100 C). In contrast to segmental
thermal ablation, the applicator itself is not heated and
energy delivery is not temperature- but impedance-driv-
en, as the catheter was originally developed to ablate sol-
id tumours by induction of heat necrosis in a stationary
fashion, not moving the catheter during energy delivery.
Acceptable occlusion rates have been reported but energy
dosing may pose a problem in larger veins [44, 45], also
users are still trying out alterations in the current treat-
ment protocol [46]. Despite the fact that RFITT was in-
troduced for endovenous ablation more than 10 years
ago, papers reporting long-time results are still lacking.
Small short-term comparative studies suggest that EVLA
and RFA are equally effective compared to vein stripping
but are more appreciated by patients [47]. Because mini-
mally invasive techniques seem to be less associated with
recurrences and neovascularization, long term studies
may show a clinical benefit to these new procedures com-
pared to ligation and stripping [7], especially for the treat-
ment of the SSV [48]. Recurrence patterns after EVTA are
slightly different from recurrences after surgery. One
RCT studied the recurrence patterns after high ligation
along with stripping and EVLA after five-years of follow-
up. Overall the recurrence rate was similar, but SFJ reflux
and same-site recurrences occurred more often after
EVLA, however, different-site (new) recurrences were
more often seen after surgery [49]. Segmental RFA seems
to be equally effective as EVLA, but may be associated
with less post-procedural pain than EVLA [50].

+ Durchmesser 0.40 cm

Figure 1. Ultrasound image of the saphenofemoral junction with a
13mm diameter GSV day one after segmental thermal ablation.
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Steam ablation

Endovenous steam ablation is another method of thermal
vein ablation, which is relatively new and not very frequent-
ly used. It works by heating the vein wall and its contents
with steam at a temperature of maximal 120 °C. The proce-
dure of steam ablation is very similar to the other end-
ovenous techniques. The vein is punctured with a 16-gauge
needle or cannula under DUS guidance. The GSV is usually
entered at the distal site of reflux and the SSV is usually
punctured mid-calf, depending on vein diameter and extent
of reflux. To prevent sural nerve injury, it is advisable to
avoid puncturing the SSV in the lower third of the calf. The
steam catheter (1.2mm diameter) is passed through the hol-
low needle into the vein and the echo-dense tip of the cath-
eter is then carefully positioned at approximately 2-3cm
from the junction under DUS guidance. About 250 to
500mL (depending on the length of the vein treated) of tu-
mescent anaesthesia is administered around the vein with-
in the fascia blades under DUS guidance. Because the steam
is ejected perpendicular to the catheter with quite high pres-
sure, it seems that more tumescent anaesthesia is needed
compared to other EVTA treatments in order to avoid the
sensation of heat or pain. After activation, the catheter re-
leases small puffs of steam, and is gradually pulled back. At
first activation, four puffs of steam should be administered,
while gentle manual pressure is exerted on the junction.
Depending on the diameter of the vein, two or three puffs of
steam can be administered every following centimetre. It is
advisable to continue applying manual compression on the
junction during the first 4cm of the treated area, as the
steam is ejected with pressure and can therefore reach sev-
eral centimetres beyond the catheter tip.

Parameters

The device suitable for steam ablation is Steam Vein Sclero-
sis® (SVS system; CERMA SA, France). This system consists
of a generator and a connected hand piece. The catheter at-
tached to the hand piece delivers the steam with a tempera-
ture of around 120 °C into the vein to be treated. The tip of
the catheter has two holes with a diameter of 0.15mm on the
side of which the pulses of steam are released. Because the
treatment is not frequently used and its costs are not
reimbursed in many countries, there are very few publica-
tions on steam ablation [17, 51]. These studies show pre-
liminary good occlusion rates. The first RCT on steam abla-
tion versus laser ablation included more than 200 GSVs
and it showed non-inferior occlusion rates, but slightly lower
post-operative pain scores and shorter convalescence after
steam ablation [52]. All EVTA treatments have in common
that their effectiveness depends primarily on the amount of
energy delivered to the vein wall [21, 53]. The first study on
steam ablation showed that there were recanalizations
which might be related to underdosing. An experimental
study showed that administering one pulse per centimetre
is not leading to a homogeneous temperature profile, where-
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as three pulses per centimetre did [54]. The RCT also
showed that the occlusion rates in patients treated with high-
dose were better than in those treated with low-dose.

Indications of
endovenous thermal ablation

The EVTA treatments all have in common that they can be
performed in an outpatient setting using local tumescent
anaesthesia. Patients are recommended to wear medical
elastic compression stockings for one week after all treat-
ments. Every treatment requires DUS experience, and in
most cases, at least in Europe, DUS visualization during the
procedure is performed by the physicians themselves. Be-
cause of the rigidity and size of the disposables, linear pri-
mary saphenous veins with a diameter of at least 3mm are
most suitable for EVLA. If thinner fibres are used, EVLA can
be used for more tortuous veins such as parts of tributaries
and perforator veins [55]. However, one should be careful
with treating varicose veins that had a previous superficial
thrombosis or were previously treated with foam sclero-
therapy, as introducing the laser fibre may be difficult. The
indications for RFA are comparable to EVLA. However,
treating tortuous and relatively small varicose veins can be
difficult and one should be careful to avoid vein wall perfo-
rations. Endovenous steam ablation can be used in saphen-
ous varicose veins but also in tributaries, as the steam cath-
eter is small, flexible, and the ejected steam can reach
several centimetres. Of all EVTA techniques steam ablation
may be the treatment of choice for recurrences after strip-
ping, as these veins are usually tortuous and the steam cath-
eter is very flexible. Also steam may find its way easier into
side branches and loops. However, in our experience, ultra-
sound-guided foam sclerotherapy is usually the first treat-
ment choice for tortuous recurrences after stripping.

Non-thermal, non-tumescent
ablation of saphenous veins

While liquid and foam sclerotherapy for ablation of saphe-
nous veins seem to be less successful and durable than en-
dothermal techniques, and because the administration of
tumescent local anaesthesia needs time and is associated
with side effects like bruising, there has been a demand for
non-tumescent, non-thermal techniques [56].
Mechano-chemical ablation (MOCA) is a catheter based
system which should strip-off the endothelium of the vein
using a rotating wire at its tip while liquid sclerosant is ad-
ministered concomitantly. A system which does not need
local anaesthesia apart from the local anaesthesia admin-
istered at the puncture site [19]. It is unknown whether this
treatment results in durable vein occlusion, as long-term
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results are not yet published. A disadvantage is that the
system allows treatment of only one saphenous vein in a
24 hour period, because of dose limitations of sclerosing
agents. Moreover, wearing medical elastic compression
stockings for one week after treatment is still recommend-
ed. Nevertheless, when looking at pain scores during and
along the first weeks after the intervention, MOCA outper-
forms RSTA [57]. Treating refluxing saphenous veins by
cyanoacrylate ablation (CA) is the most recent develop-
ment in non-tumescent, non-thermal ablation [58, 59]
which overcomes even some of the limitations of MOCA.
While both, MOCA and CA do not cause paraesthesia, in
contrast to MOCA, CA is lacking a dose limit, allowing the
simultaneous treatment of up to four saphenous veins in
the same session. In addition, CA does not necessarily re-
quire medical compression stockings after the interven-
tion and it has been reported to be at least equally effective
as RSTA after three months follow-ups [60]. However,
long-term follow-up data for CA as well are still lacking.

Treatment of
refluxing perforator veins

Treatment of incompetent perforator veins is not recom-
mended in patients with mild CVD. At present, there is no
compelling level 1 evidence to provide a grade A recom-
mendation that the treatment of incompetent perforator
veins alone affects venous ulcer healing or recurrence.
However, perforator treatment in combination with super-
ficial vein ablation can be considered in patients with ve-
nous ulcers [61]. Endovenous treatment of perforator veins
is more challenging than treatment of saphenous veins, be-
cause of the tortuosity, deep location, and short segment of
the vein to be treated. Cannulation can also be more diffi-
cult, because perforating veins are often located in areas of
sclerotic skin or ulcers. In addition, it is more difficult to
apply the tumescent anaesthesia carefully around the per-
forator vein. Closure rates are reported to be lower than for
saphenous veins, varying from 59 % to 90 % [62]. For RFA
a special perforator stylet with a short heating element is
available [63]. The treatment procedure of perforator veins
with EVLA is similar to the procedure of saphenous veins,
no other device is needed [64]. One study reports on abla-
tion with CA of 33 incompetent perforator veins with 76 %
occlusion rate, showing no serious complications [65].

Position endovenous thermal
and non-thermal ablation therapies

The introduction of EVTA techniques almost 20 years ago
has radically changed the approach to the treatment of var-
icose veins. Finally very effective treatments with a mild
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side-effect profile are available. The occlusion rates of the
current EVTA treatments is excellent (>90 %). Also, side-
effects are mild, convalescence is very short and serious
complications are rare. These favourable outcomes have
led to a rapid increase in the use of EVTA and a significant
decrease in the frequency of conventional ligation plus
stripping. One should, however, try to address the remain-
ing questions concerning the exact working mechanisms.
Also, there is still a lack of knowledge on long-term effects
of the different treatments, not only in terms of efficacy.
The type and frequency of potential recurrences many
years after EVTA will need attention and investigation. The
long-term effect of carbonized products that remain inside
the body after EVLA is not known either. Although there
are some RCTs with five-year follow-ups, longer follow-up
data would be interesting, in order to learn about the differ-
ences in durable efficacy of the different treatment options.
Furthermore, dose-finding studies are needed to assess the
optimal treatment parameters, especially for EVSA. But
EVLA as well does not have a standardized protocol yet.
Several advantages and disadvantages of the three differ-
ent EVTA techniques can be summarized based on the
available literature and on personal experience (Table I).
We should also incorporate cost-effectiveness in our treat-
ment strategy, as this is an increasingly important aspect in
treatment choice, especially in countries where reimburse-
ment of EVTA is lacking. Several publications support the
hypothesis of the ascending etiology of varicose disease,
starting from the distal superficial venous network [66].
The surgical approach focusing on the treatment of tribu-
taries by phlebectomies and simultaneous preservation of
the saphenous vein is enjoying renewed attention. Treating
insufficient tributaries of the insufficient saphenous vein
may lead to abolition of the saphenous reflux, so the saphe-
nous vein could be saved. One prospective study with 100
patients with a refluxing GSV plus a refluxing tributary
showed that one year after treatment of tributaries with
only phlebectomies, the GSV was reflux-free in 50 % of pa-
tients [67]. This concept challenges the current opinion on
the treatment of venous insufliciency, which is usually pri-
marily aimed at treating the refluxing saphenous vein. A
selected group of patients may be better off with a less inva-
sive treatment with phlebectomies only. Another group of
patients, probably with more advanced diseases (e.g., junc-
tional reflux, large segment of GSV reflux, large GSV diam-
eter etc.) may benefit more from a combined treatment. To
select the right treatment strategy for the individual pa-
tients, the patient characteristics, which can predict a fa-
vourable outcome of phlebectomies, should be further in-
vestigated. The treatment of tributaries by phlebectomies
and UGFS has been practiced for many years. The current
EVTA therapies seem to be less useful in treating tributar-
ies. EVLA and segmental RFA are usually not indicated be-
cause of tortuosity of the tributaries. EVSA, however, may
be useful for treating tributaries because of the following
reasons. First, the catheter is very flexible, second, steam
reaches several centimetres and third, EVSA can be used
for deeper veins that are not visible and palpable and con-
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Table I. Advantages and disadvantages of the different endovenous
thermal treatments.

Characteristics EVLA RFA EVSA  MOCA CA
Effective +++ +++ ++# ++# ++#
Major complications +/- +/- +/- +/- +/-
Device-related + + +/- ? ?

complications

High patient satis- ++ +++ +++ +++ +++
faction/preference

Standardized + ++ ++ ++ Tt
procedure

Costs

Generator/laser + + + - _
Disposables +/- ++ + ++ +++
Treatment of ++ +/- ++ - +/—

perforator veins

Treatment of +- - + - +/-
tributaries

EVLA: endovenous laser ablation; RFA: radiofrequency ablation; EVSA:
endovenous steam ablation; MOCA: mechano-chemical ablation; CA:
cyanoacrylate ablation; #: no long-term evidence yet.

sequently are less suitable for phlebectomies. When after
treatment of the tributaries saphenous insufficiency re-
mains, the saphenous vein can be treated at a later stage, if
the patient still has complaints.

Conclusions

Endothermal and non-tumescent ablation of pathological
vein reflux have reached a sophisticated level today. These
new technologies are able to replace traditional varicose
vein surgery and further allow much less invasive treat-
ment in delicate cases.
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