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IntroductIon
Current treatment of truncal incompetence of the 

superficial veins is based on minimally invasive endo-
vascular methods, which comprise thermal and non-ther-
mal (or chemical) ablation procedures [1]. Thermal 
techniques include radiofrequency, near-infrared laser, 
and super-heated steam-mediated ablations. Non-ther-
mal methods comprise foam sclerotherapy and liquid 
sclerotherapy, mechano-chemical ablation, and a novel 
technique based on endovascular application of cyanoac-
rylate glue [2, 3]. Few clinical trials provided promising 

data concerning the clinical usefulness of endovenous 
glue systems in the treatment of superficial vein incom-
petence [4-6]. The aforementioned reports, although very 
enthusiastic regarding the efficacy of glue and demon-
strating non-inferiority of glue application in comparison 
with other methods, were based on short-term obser-
vations, and therefore they did not solve all issues and 
doubts, which require further studies [7].

Most recently, the VenaBlock system, a next-genera-
tion cyanoacrylate glue, was introduced to the market by 
the Turkish company Invamed Saglic Ilac A.S. It is based 
on low-viscosity/liquid glue, characterised by rapid (few 
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ABstrAct
Introduction: Current treatment of superficial vein insufficiency is based on mini-
mally invasive methods, among them the VenaBlock system, a  next-generation 
cyanoacrylate glue. The modified glue formula results in low viscosity and fast poly-
merisation, which may affect the accuracy and effectiveness of the treatment. The aim 
of our observational study was to assess the safety and efficacy of the VenaBlock sys-
tem and compare it to near-infrared (1470 nm) laser thermoablation.
Material and methods: The study involved 87 patients allocated to either VenaBlock 
(n = 41) or laser (n = 46) groups. The assessment comprised selected morphometric 
parameters, duration of procedure, pain during and after procedure, occurrence of 
adverse events, changes in patients’ quality of life score, and effectiveness of vein clo-
sure during six-month follow-up.
Results: The VenaBlock procedure was shorter in comparison with laser treatment 
(7.1 ±4.6 vs. 17.0 ±4.2 minutes, respectively); pain during the procedure was more 
severe in the VenaBlock than in the laser group (3.5 ±2.3 vs. 2.7 ±2.0, respectively), 
but this difference was not statistically significant. However, one week after the tre-
atment, pain was significantly more severe in the VenaBlock group (4.3 ±2.4 vs. 2.9 
±2.4, respectively). Neither serious adverse events nor other significant adverse reac-
tions were observed. The six-month follow-up revealed a 90.3% occlusion rate in the 
VenaBlock group vs. 97.8% in the laser group; this difference was not statistically 
significant. However, the use of VenaBlock in larger veins was associated with higher 
risk of recanalisation. 
Conclusions: The VenaBlock system is a safe and fast procedure, but its efficacy is 
limited in veins of large diameter.

Key words: endovascular treatment, cyanoacrylate glue, laser thermoablation, super-
ficial vein.
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seconds) polymerisation. The “all-you-need” kit of the 
VenaBlock system consists of a vial of cyanoacrylate 
solution, calibrated gun dispenser and a wire-reinforced 
catheter with a red diode-lighted tip, which allows easy 
localisation of its current position.

The modified glue formula and very fast polymer-
isation requires important changes in the application 
protocol compared to the VenaSeal system [5, 7]. These 
changes include a larger volume of glue for a single appli-
cation and faster pull-back of the catheter, which results 
in significant shortening of the procedure. However, such 
a modification may affect the accuracy and effectiveness 
of this method. Therefore, the aim of our prospective 
observational study was to assess the safety and effica-
cy of the VenaBlock system and compare it to the endo-
vascular thermoablation, with the use of a near-infrared 
(1470 nm) laser with radial fibre. In this paper we show 
our preliminary results after one and six months. 

mAterIAl And methods
The study involved 87 patients, 59 females and 

28 males (mean age 44.2 ±12.8 years), with truncal incom-
petence of superficial veins (C2 to C4 according to the 
CEAP classification), without involvement of deep veins. 
Inclusion and exclusion criteria are shown in Table 1. 
Incompetence of the great saphenous vein (n = 72), the 
small saphenous vein (n = 9), or the anterior accessory 
saphenous vein (n = 6) was confirmed by duplex-Dop-
pler ultrasound examination, which was performed in 
the standing position. We applied the Xario 100 diag-
nostic ultrasound system with an 18 MHz linear probe 
(TOSHIBA/Canon Medical Systems Co., Otawara, 
Tochigi, Japan). The morphometric assessment included: 
the length of incompetent trunk, the vein diameter at the 
level of the terminal valve (ter) in the sapheno-femoral 
(SFJ) or the sapheno-popliteal (SPJ) junctions, the diam-
eter of the target vein at the level of the pre-terminal valve 
(pter), 5 cm below the pre-terminal valve (5pter), and at 
the level of the distal reflux point (dist) of the incompe-
tent venous trunk.

Patients were assigned to two study arms: the laser 
(L) group or the VenaBlock (VB) group. All patients 
gave their informed consent to participate in the study. 

The protocol of the ESVETIS (Efficacy and Safety of 
VenaBlock vs. ELVeS systems in the treatment of Trun-
cal Insufficiency in Superficial veins of lower limbs) 
study was reviewed and approved by the Local Ethical 
Committee (approval No. KB/1073/17).

Before the treatment, patients were asked to self- 
assess their quality of life (QoL) using the questionnaire 
with eight single-choice questions, focused on selected 
venous insufficiency-related symptoms, including visi-
ble varicose veins, pain, leg oedema, and/or heaviness, 
etc. Each answer was rated on a four-point scale, where 
“0” corresponded to absence of the symptom, and “4” 
described a constant presence and significant severity of 
such a symptom. Thus, the minimal score (0) represented 
the best patient’s wellbeing, without any symptom of the 
disease, while the maximal score (32) corresponded to an 
overall poor condition of patient’s veins and high severi-
ty of venous symptoms.

laser group
Patients allocated to the L group (n = 46) were treat-

ed using a 15 W near-infrared (1470 nm) diode laser 
(Leonardo Dual 45, Biolitec/CeramOptec GmbH, Bonn, 
Germany). A 1.8 mm-diameter radial optic fibre (ELVeS 
Radial 2ring Fibre, CeramOptec GmbH, Bonn, Germa-
ny) was introduced under ultrasound guidance into the 
trunk of the target vein at the distal point of the axial 
reflux using a 6-F introducer (Prelude Sheath Introduc-
er, Merit Medical Systems Inc., South Jordan, UT). The 
fibre tip was placed 3 cm below the sapheno-femoral or 
sapheno-popliteal junction. Then, tumescent anaesthesia 
with Klein’s solution [8] was applied along the treated 
vein, using a peristaltic pump (Dispenser DP30, NOU-
VAG AG, Goldach, Switzerland). Ablation of the vein 
was performed using manual fibre traction, applying 
a linear endovenous energy density (LEED), which was 
calculated according to the formula: vein diameter in mm 
× 7 = energy applied on each cm of the treated vein.

The duration of the procedure was measured from the 
time of venous access placement to the removal of the 
laser fibre. The volume of tumescent solution and laser 
energy applied were also recorded. 

table 1. Inclusion and exclusion criteria to enrol the patient

Inclusion exclusion

•	 > 18 years
•	 Reflux > 1 sec in ultrasound scan of GSV, AASV, or SSV trunk
•	 CEAP – C2-C4
•	 Initial diameter of incompetent trunk > 4 mm, < 10 mm, as measured 

in standing position, 5 cm below (distally) of preterminal valve (5pter)
•	 The length of incompetent trunk > 20 cm

•	 Acute or sub-acute thrombosis (deep or superficial)
•	 Significant insufficiency of deep veins
•	 Previous interventions in treated vessel
•	 Pregnancy or breastfeeding 
•	 Known allergy to cyanoacrylates
•	 Any severe or unstable (uncontrolled) chronic disease
•	 Active cancer or any oncologic treatment within last 5 years
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A small sterile dressing was placed on the site of the 
vein puncture after fibre removal, and a compression 
stocking was worn on the leg. Patients were advised to 
wear continuously compression stockings for two days 
after the procedure, and over next two weeks to use such 
a compression only during the day.

VenaBlock group
In patients allocated to the VB group (n = 41) the 

same 6-F introduction kit was used as in the L group. 
Local anaesthesia with 1 ml of 1% lidocaine was applied 
only at the site of vein puncture. The wire-reinforced 
catheter with the red diode-lighted tip was connected to 
the syringe containing 2.0 ml of cyanoacrylate and was 
mounted in the gun dispenser (all components included 
in VenaBlock Vein Sealing System, Invamed Saglic Ilac 
A.S., Ankara, Turkey). The prepared catheter was intro-
duced to the target vein through the access port and its 
tip was placed under sonographic guidance 3 cm below 
the sapheno-femoral or sapheno-popliteal junction. Glue 
application (0.3 ml per each 10 cm of target vein) was 
performed with steady traction of the catheter, with 
simultaneous compression along the vein for 30 seconds, 
according to recommendations of the manufacturer.

Immediately after catheter removal the site of vein 
access was secured with a sterile dressing and the patient 
was mobilised. No compression stocking was applied 
to the leg. The volume of glue applied to the vein and 
the duration of the procedure, measured from the time 
of venous access placement to the removal of catheter, 
were recorded.

further treatment
In both groups, at the end of procedure all patients 

received prophylactic doses of enoxaparin (Clexane, 
Sanofi-Aventis/CHINOIN Pharmaceutical and Chemical 
Works Private Co. Ltd, Miskolc, Hungary), which was 
administered for seven days. Immediately after the pro-
cedure patients were encouraged to walk for 30 minutes. 
Also, they were asked to estimate pain/discomfort during 
the entire procedure, using the 10-point visual analogue 
scale (VAS). If necessary, patients were allowed to use 
a non-steroidal anti-inflammatory drug (such as nime-
sulide, orally 100 mg twice a day). Follow-up visits 
were scheduled for one and six months after the proce-
dure. During all follow-up visits the general condition of 
patients, occurrence of adverse events, and any chang-
es in medications were recorded. Furthermore, patients 
were asked to fill in QoL questionnaires. Efficacy of vein 
occlusion and diameter of the vein were measured at the 
same levels as before the treatment. Additionally, at one-
month follow-up, patients were asked to evaluate pain in 
the treated leg during the first week after the procedure 
using the 10-point VAS scoring system.

statistical analysis
Data analysis was conducted using the BrightStat free 

online software (BrightStat.com). Comparative assess-
ment of selected parameters between both tested groups 
was performed with the Mann-Whitney U-test, whereas 
changes within each group were analysed using the Wil-
coxon-matched pairs test. The significance of the p val-
ues was set at p < 0.05. The odds ratios (OR) estimating 
a chance to achieve particular goal in assessed treatment 
regimen were calculated in regard to selected parameters 
with 95% confidence intervals (CI).

results
There were no statistically significant differences 

between study groups regarding patients’ mean age, body 
mass index, and sex distribution. Also, the mean diame-
ters in selected control points of target veins and mean 
QoL scores in pre-treatment assessment were similar in 
both study groups (Table 2). A significant difference was 
observed in duration of procedures. Except for four cases 
with some technical difficulties, resulting mainly from 
a strong and painful vein spasm during catheter introduc-
tion, in the VB group the time necessary for entire inter-
vention did not exceed 10 minutes (mean 7.1 ±4.6 min-
utes). In contrast, in the L group the mean time required 
for the procedure was 17.0 ±4.2 minutes, and the shortest 
procedure did not last less than 9 minutes (Fig. 1). These 
differences were statistically significant (p < 0.001). The 
OR assessed for procedure duration longer than 10 min-
utes in the VB group was 0.1, with 95% CI = 0.03-0.3 
and p = 0.0001 (Fig. 2).

table 2. Clinical characteristics of patients from VenaBlock (VB) 
and laser (L) study groups

feature/parameter VB group
(n = 41)

l group
(n = 46)

Mean (median) age 46.1 ±14.4 (41.5) 42.5 ±11.2 (41.0)

Sex distribution –  
male/female (%)

13/28 (31.7/68.3) 15/31 (32.6/67.4)

Mean (median) BMI 24.2 ±3.6 (23.5) 23.9 ±3.5 (23.2)

Mean (median) initial vein diameter in mm, at the level of

Terminal valve (ter) 7.3 ±1.8 (7.6) 7.6 ±1.5 (7.5)

Preterminal valve (pter) 7.5 ±1.7 (7.6) 8.2 ±1.7 (8.0)

5 cm below preterminal 
valve (5pter)

5.3 ±1.2 (4.8) 5.4 ±1.4 (5.1)

Mean (median) length of 
treated vein in cm

44.5 ±11.2 (47.0) 42.0 ±10.4 (42.0)

Mean (median) initial quality 
of life score

13.9 ±6.4 (14.0) 14.9 ±6.2 (16.0)
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pain and quality of life
Mean intra-operative pain/discomfort, assessed using 

the 10-point VAS, was more severe in the VenaBlock 
in comparison with the L group (3.5 ±2.3 vs. 2.7 ±2.0, 
respectively). However, this difference was not statisti-
cally significant. OR assessed for level of intra-operative 
pain higher than five points during the procedure in the VB 

group was 1.8 with 95% CI = 0.47-6.89; p = 0.39 (Fig. 2). 
Assessment of postoperative pain, concerning seven 
days after the procedure, revealed significantly higher 
scores in the VB group. Pain was especially severe in 
six out of 41 patients (14.6%). The pain probably result-
ed from the inflammatory reaction along the occluded 
vein, which was present despite the use of non-steroidal 
anti-inflammatory agents. Conversely, patients from the 
L group did not require postoperative pain management. 
Mean pain scores were 4.3 ±2.4 vs. 2.9 ±2.4, respectively  
(p = 0.006). The OR assessed for pain scores higher than 
five points during first post-procedural week in the VB 
group was 3.39, with 95% CI = 0.97-11.81; p = 0.05  
(Fig. 2). Of note, the observed postoperative pain/dis-
comfort and the differences between both groups were 
transient and disappeared completely within 10-12 days 
after the procedure. Pain was no longer reported during 
first follow-up, which was done one month after the pro-
cedure.

Postoperative assessment of QoL revealed significant 
decreases of individual scores in all treated patients in 
both groups. Comparison of mean QoL scores did not 
show any significant differences between the study groups 
one and six months after the procedure. The OR assessed 
for QoL decrease within six months after the procedure 
in the VB group was 1.33, with 95% CI = 0.46-3.86; 
p = 0.59 (Fig. 2). The frequencies of other adverse events, 
such as ecchymoses, bruising, discoloration, and paraes-
thesia, did not differ between study groups. 

In both groups there were no serious adverse events 
during the procedure and during six-month follow-up. 

morphology and efficacy
In all patients from both groups after the procedure 

ultrasound examination of treated veins revealed signif-
icant reduction of their diameter in all specified control 

 Procedure duration      p = 0.0001*

 Pain during procedure p = 0.39

 Pain after procedure p = 0.05*

 Vein recanalization p = 0.16

 QoL change p = 0.59

fig. 1. Duration of procedure (in minutes) in VenaBlock (VB) 
and laser groups. Each dot represents one patient/procedure. 
Solid lines correspond to mean, whereas dashed lines corre-
spond to median values

 Laser VB

fig. 2. Comparison of main features of both assessed methods. The odds ratios below 1.0 will favour VenaBlock, whereas above 
1.0 will favour laser procedure. The parameters with asterisk are statistically significant
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points. In all patients the shrinkage of the obliterated vein 
(expressed as the mean percentage change of the vein’s 
diameter) was most apparent at the 5pter position and was 
most pronounced six months after the procedure (Fig. 3). 
Of note, the mean diameters as well as the mean diameter 
changes in respective control points between the VB and 
L groups did not differ statistically.

The assessment of procedure efficacy performed after 
one month revealed complete occlusion without any 
blood flow in all treated veins in the L group (100%). 
In contrast, two out of 41 veins (4.9%) in the VB group 
were only partially occluded. After six months (Fig. 4) 
partial recanalisation was noted in one of the treated 
veins from the L group (2.2%), whereas an additional 
two veins in the VB group (9.7%) became partially reca-
nalised (Fig. 5). The observed difference between both 
groups after six months, although noticeable, was not 
statistically significant (p = 0.07). The OR assessed for 
vein recanalisation within six months after the procedure 
in the VB group was 4.86 with 95% CI = 0.52-45.42 and 
p = 0.16 (Fig. 2). Of note, the mean initial diameters at 
the ter or pter levels of recanalised veins in both groups 
were above the mean values for each group (8.8 ±0.9 mm 
vs. 7.3 ±1.8 mm in the VB group and 7.6 ±1.5 mm in the 
L group, respectively).

dIscussIon
Modern treatment of truncal venous insufficiency 

should follow patients’ and their doctors’ expectations. 
The ideal procedure should be minimally invasive, fast, 
painless (or with only reasonable discomfort), and effec-
tive. Preferably, it should be applicable in ambulatory 
settings, optimally without any sophisticated equipment. 

The endovenous procedure with cyanoacrylate glue, 
the VenaBlock system, seems to meet at least most of 
the aforementioned expectations. It does not require hos-
pital stay and can be performed in ambulatory settings. 
Except for single cases, it is almost painless and requires 
local anaesthesia only in the place of catheter introduc-
tion. Because there is no need for use of time-consuming 
tumescent anaesthesia, the duration of the VenaBlock 
procedure depends mainly on the time required for vein 
access and precise placement of the catheter tip. This 
property of a glue-based method significantly reduces 
the time of staff engagement and operating room occupa-
tion in comparison with endovenous laser systems. In our 
study, the application of glue required almost one-third 
of the time needed for a typical procedure with the use of 
thermal ablation. 

On the other hand, lack of tumescent anaesthesia, 
although indicated as one of main benefits of endovenous 
glue-based systems, may result in some disadvantages 
for the patient. Obviously, due to many punctures and 
discomfort associated with application of Klein’s solu-
tion around the treated vein, the use of tumescence was 

initially recognised by some patients as uncomfortable. 
However, later stages of the procedure were complete-
ly painless. Moreover, the tumescence empties the vein 
and prevents blood inflow, thus decreasing the risk of 
residual thrombus-related phlebitis. Therefore, the use 
of tumescence in the L group, in comparison with the 
VB group, was associated with reduced pain and less dis-
comfort within seven days after the procedure. Pain was 
seen more frequently in patients from the VB group and 
resulted mainly from mild inflammatory reaction along 
treated veins, especially those of larger diameter. Pre-
sumably, the difference in the level of postoperative pain 
could also be associated with different post-procedural 
recommendations regarding wearing of compression 
stockings [7]. Similarly to tumescence, no use of com-
pression stockings after VenaBlock procedure, although 
suggested as more comfortable for the patient, could par-
adoxically result in increased frequency of adverse reac-
tions. This conclusion may be supported by the observed 
lower intensity or lack of inflammatory symptoms in 
patients who used compression after glue-based proce-
dures (unpublished data).

A comparison of the efficacies of both methods seems 
to be the most interesting. Of note, there were no signifi-
cant differences between the groups before the treatment. 
Furthermore, all procedures were performed by the same 
team who were experienced in the ELVeS and VenaBlock 
systems. Therefore, it is plausible that the effectiveness 
of each method, observed in our study, resulted directly 
from the unique properties of both systems and was not 
biased by any other modifying factor.

The ELVeS procedure involved application of 
tumescence, slow and precise vein heating, and, finally, 
the use of compression stockings during the post-op-
erative period. By contrast, in the VenaBlock system 
catheter traction is very fast, and therefore it may not 
guarantee uniform glue application and shrinkage/
occlusion of a large vein. This condition may be criti-
cal, especially in the presence of blood persisting in the 
vein’s lumen or an inflow from tributaries shortly after 
the procedure. The presence of blood inside the vein 
may result in formation of small thrombi within some 
segments of occluded vessels, with subsequent fibri-
nolysis and recanalisation. This assumption could be 
supported by a higher frequency of vein recanalisation 
in the VB group, especially in patients presenting with 
larger veins. In fact, our data suggest that the clinical 
efficacy of the VenaBlock system was at least compara-
ble to laser thermoablation in small- and medium-diam-
eter truncal vein incompetence. However, contrary to 
some other reports [6], efficacy was inferior to ELVeS if 
larger veins were managed. In comparison with ELVeS, 
the VenaBlock is much faster and more cost-effective 
because it does not require any additional equipment 
except for a standard sonographic set. Moreover, due to 
the lower number of punctures needed to deliver local 
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fig. 4. Ultrasound scan sets of representative patients from both groups at baseline and 6 months after procedure (pter – pre-termi-
nal valve level, 5pter – 5 cm below pre-terminal valve level, dist – distal reflux point level)

                                                      laser group                                                     VenaBlock group
 Baseline 6 months Baseline 6 months
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fig. 3. Comparison of mean vein diameters at different levels between both groups – at baseline and after 1 month and 6 months 
after procedure (VB – VenaBlock group, L – laser group, ter – terminal valve level, pter – pre-terminal valve level, 5pter – 5 cm below 
pre-terminal valve level, dist – distal reflux point level)
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fig. 5. Ultrasound scan set of a patient from the VenaBlock 
group with almost complete recanalisation within 6 months 
after the procedure. The only short fragment of treated vein 
near the distal reflux point remained occluded (ter – terminal 
valve level, pter – pre-terminal valve level, 5pter – 5 cm below 
pre-terminal valve level, dist – distal reflux point level)
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anaesthesia and no compression after the procedure, 
patients may prefer the glue method over laser ther-
moablation with tumescent anaesthesia. 

conclusIons
The VenaBlock glue system is a safe, effective, and 

extremely quick procedure. The minimal dose of local 
anaesthesia and no need for compression after the proce-
dure makes this system an attractive alternative to infra-
red laser thermoablation. On the other hand, glue system 
appears to be less versatile than ELVeS, especially for 
the treatment of larger diameter veins. Due to slightly 
lower efficacy in comparison with ELVeS, the use of the 
VenaBlock seems to be limited to small- and medium-di-
ameter veins. Its use in large-diameter veins was more 
frequently accompanied by local inflammation along 
the treated vessel and noticeable risk of its recanalisa-
tion (although in our experience that disadvantage could 
easily be overcome by application of tumescence and/
or post-procedural compression). However, this issue 
requires further studies.
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