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1. INTRODUCTION  

Chronic venous insufficiency (CVI) is a 

common disease with an incidence of up to 50% 

worldwide with varying incidences regionally.1,2 

Mild to moderate CVI may manifest itself as 

itch, burning sensation or pain with significant 

impact on quality of life.3 Venous leg ulcer is a 

more severe complication of CVI with 

significant socioeconomic burden.4 

Management of CVI has seen a vast 

transformation from surgical stripping to 

sclerotherapy, endovenous laser therapy 

(EVLT), radiofrequency ablation (RFA) and 

mechanical occlusion chemically-assisted 

ablation (MOCA).Studies have demonstrated 

these minimally invasive methods are non-

inferior and at least as effective as surgery in the 

treatment of varicose veins, but with fewer 

complications and less post-operative pain.5,8 

However, thermal ablation with laser or 

radiofrequency poses a risk of thermal injury to 

surrounding structures and requiresthe 

administration of tumescent anaesthesiawhich 

prolongs operation time.9 

Recently, the use of cyanoacrylate glue has 

garnered attention in the management of CVI 

and treatment of the great saphenous vein 

(GSV). Cyanoacrylate glue are non-thermal and 

non-tumescent, and hence, poses no risk of 

injury to surrounding structures. Various 

techniques have been developed for the use of 

cyanoacrylate glue in treating superficial venous 

disease: theVenaSealTM ClosureSystem 

(Medtronic, Minneapolis, Minnesota) and the 
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Veinecto system(fCare Systems®, Antwerp, 

Belgium). Feasibility studies have shown that 

the VenaSealTM Closure System is comparable 

to thermal procedures in closure rates and is 

safe.10,11 However, there are no existing studies 

reporting the outcomes of the Veinecto system 

in an Asian population thus far. Hence, this 

study aims to provide a pilot review on early 

experience with the use of cyanoacrylate glue 

(Veinecto system) on superficial venous disease 

in an Asian population. 

2. MATERIALS AND METHODS 

This is a retrospective review of a prospective 

database, conducted on seven patients who were 

treated with cyanoacrylate glue using the 

Veinecto system for superficial venous disease 

between July and August 2019 at a 1700-bed 

tertiary university-affiliated teaching hospitalin 

Singapore. Although the Singapore Health 

Sciences Authority approved the usage of 

Veinecto cyanoacrylate glue system, it was a 

new product to the local healthcare system and 

hencewe elected to perform a pilot study and 

evaluate the 6-month outcomes, prior to 

complete adoption for all patients.  

2.1. Patient Selection 

Inclusion criteria were patients with superficial 

venous disease classified as C3 to C6 of the 

Clinical, Etiology, Anatomy, Pathophysiology 

(CEAP) classification system.12 Exclusion 

criteria were patients who were pregnant, 

documented hypersensitivity to cyanoacrylate-

based products or high-density liquid 

embolisation agents and history of 

thrombophlebitis or had sepsis within the last 

month were excluded from the treatment using 

the Veinecto system as per the manufacturer’s 

instructions.All patients with the 

abovementioned criteria were offered EVLT, 

RFA, MOCA and cyanoacrylate glue as 

treatment modalities for superficial venous 

disease. Decision for cyanoacrylate glue was 

based on shared decision making between the 

surgeon and patient. All patients were identified 

electronically using the hospital electronic 

records and operative database.Data was 

extracted from the Chronic Venous Disease 

Registry, a standing database approved by the 

local institutional review board (National 

Healthcare Group Domain Specific Review 

Board, reference no: TTSH/2018-00039). This 

study has been exempted from ethical board 

approval by the local institutional review board 

(National Healthcare Group Domain Specific 

Review Board, reference no: 

2020/00314).Written informed consentwas 

obtained from allpatients included in this study 

on the use of collected data and non-identifiable 

intra-operative images for research publications, 

as part of the Chronic Venous Disease Registry. 

2.2. Study Variables, Outcome Measures and 

Definitions 

Study variables include patient demographics, 

quality of life (QoL) using the EQ-5D 

questionnaire,13severity of venous disease,peri-

operative, post-operative details and costs of 

surgery and hospitalisation stay. The EQ-5D 

questionnaire is routinely administered in our 

institution for any patients presenting with 

superficial venous disease. Our main study 

outcomes are occlusion rates, recurrence and 

morbidity.Occlusion was defined as presence of 

thrombosis on the duplex ultrasound following 

cyanoacrylate glue administration. Recurrence 

was defined as patency of the treated vein 

detected on duplex ultrasound at 6-week follow-

up.Morbiditywas defined as phlebitis, infection 

and deep vein thrombosis (DVT). Severity of 

venous disease was assessed using the CEAP 

classification and the Venous clinical severity 

score (VCSS).14Operating time was calculated 

from initial vein puncture till sheath 

removal.Phlebitis was defined as erythema, pain 

or edema occurring over the area of the treated 

vein. Cost of consumables was defined as costs 

of device and disposables used in the surgery. 

Cost of consumables was expressed as a 

percentage of alternative modalities of treatment 

for chronic venous insufficiency commonly 

used in the market at present: VNUS® 

radiofrequency ablation (VNUS Medical 

Technologies, California, United States of 

America), EVRF® radiofrequency ablation 

(fCare Systems®, Antwerp, Belgium), 

VenaSeal™ cyanoacrylate glue and ClariVein® 

mechanochemical ablation (Merit Medical, 

Utah, United States of America). EQ-5D 

questionnaire and VCSS score were obtained 

pre-operatively (at specialist outpatient clinic 1 

week prior to surgery) and on review 6-week 

post-operatively. 

2.3. Treatment Procedure 

All patients were given prophylactic antibiotics 

with a single dose of intravenous cefazolin peri-

operatively according to the local institution 

antibiogram guidelines. Patients were 

administered local or general anaesthesia as per 

required. Decision for local or general 
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anaesthesia was based on shared decision 

making between the anaesthetist and patient. 

A 6 French introducer sheath and peripheral 

braided microcatheter were inserted either in a 

retrograde or antegrade fashion (Figure 1). For 

retrograde approaches, the peripheral braided 

microcatheter was positioned 5cm distal to the 

saphenofemoral junction (SFJ) under ultrasound 

guidance. The retrograde approaches were 

adopted for patients without SFJ or proximal 

GSV reflux. This approach allows for targeted 

treatment of GSV lengths with reflux and also 

enables treatment of distal GSV along the distal 

calf region. For antegrade approaches, the 

peripheral braided microcatheter was position as 

distally as possible under ultrasound guidance. 

The antegrade approaches were adopted for 

patients with SFJ or proximal GSV reflux. The 

delivery catheter is then introduced and 

positioned with the Veinecto dispenser gun was 

attached to the delivery catheter for 

administering of the Veinectoembolisation 

agent. The catheter was then retracted slowly 

with administration of the Veinectoembolisation 

agent at 4cm intervals.After complete 

withdrawal of the catheter, firm pressure was 

applied to the entry site for two minutes. Duplex 

ultrasound was used to confirm occlusion of the 

treated vein. 

Figure 1: Introduction of peripheral braided 

microcatheter were inserted either in a retrograde or 

antegrade fashion 

 

Patients were monitored in the ambulatory 

surgery monitoring ward overnight and were 

discharged the following morning if clinically 

well. Patients were instructed to ambulate 

frequently after the procedure and were able to 

return to work or resume daily activities as 

tolerated. Routine non-steroidal anti-

inflammatory agents (NSAIDs) were prescribed 

for 5 days for all patients. 

All patients were routinely followed-up at the 

specialist outpatient clinic at 6-weeks and 6-

months postoperatively. The EQ-5D 

questionnaire, VCSS and duplex ultrasound 

were administered in the follow-up visit at week 

6 postoperatively as part of routine institution 

monitoring for patients post-treatment for 

superficial venous disease. Duplex ultrasound 

was performed 6-months postoperatively for 

surveillance of recurrence. 

2.4. Statistical analysis 

All statistical analysis was performed using 

SPSS version 25.0 (SPSS Inc., Chicago, III., 

USA). All categorical variables were expressed 

as number (%) and all continuous variables were 

expressed as median (interquartile range). 

Continuous variables were expressed as median 

due to the small population in this study. 

Wilcoxon-signed rank test was used to compare 

pre-operative versus post-operativeEQ-5D score 

and VCSS scores. A p-value < 0.05 was deemed 

as statistically significant. 

3. Results 

A total of 11 GSVs in 7 patientswere treated 

with theVeinecto system during this study 

period. One patient had additional treatment for 

bilateral anterior accessory GSV (AAGSV). The 

median age was 59.8 (IQR 56.5-71.4) with 3 

males (42.9%). Majority of the patients (n=3, 

42.9%) had C6 of the CEAP classification. 

Three patients (42.9%) had previous surgeries 

for varicose veins. Pre-operative median EQ-5D 
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and VCSS score was 70 and 12 respectively. 

Baseline characteristics of the treated population 

is summarised in Table 1. 

Table 1: Demographics and clinical profile of the treated population (n=7) 

 n (%) or median (IQR) 

Age 59.8 (56.5-71.4) 

Gender, male 3 (42.9) 

BMI, kg/m2 32 (29-38) 

ASA score ≥3 4 (57.1) 

CEAP classification  

Clinical  

C3 1 (14.3) 

C4 2 (28.6) 

C5 1 (14.3) 

C6 3 (42.9) 

Etiology, primary 7 (100) 

Anatomy  

Superficial 7 (100) 

Deep 2 (28.6) 

Side of operation  

Unilateral 3 (42.9) 

Bilateral 4 (57.1) 

Previous varicose vein surgery 3 (42.9) 

Pre-operative EQ-5D score 70 (70-80) 

Pre-operative VCSS  12 (9-13) 

All continuous variables are expressed as median (interquartile range) unless stated otherwise 

ASA: American Society of Anaesthesiology, BMI: Body mass index; CEAP: Clinical, Etiology, Anatomy, 

Pathophysiology; VCSS: Venous Clinical Severity Score 

Table 2 summarises the peri-operative 

characteristics of the treated population. The 

median overall operating time is 50 min (IQR 

25-50), 25 min (IQR 25-35) for the unilateral 

subgroup and 50 min (IQR 50-53.8) for the 

bilateral subgroup. Median length of GSV 

treated was 30 cm (IQR 25-42 cm). Length of 

AAGSV treated was 25 cm.The median cost of 

consumables was expressed as a percentage of 

the cost of alternative treatment modalities for 

chronic venous insufficiency.  

Table 2: Peri-operative details and procedure characteristics (n=7) 

 n (%) or median (IQR) 

Type of anaesthesia, n (%)  

Local 3 (42.9) 

General 4 (57.1) 

Operating time, median (IQR), min 50 (25-50) 

Unilateral 25 (25-35^) 

Bilateral 50 (50-53.8) 

Length of all GSV, cm 30 (25-42) 

Length of right GSV, cm 30 (24-52) 

Length of left GSV, cm 33 (25-43) 

Length of AAGSV, cm 25 (25-25) 

Length of right AAGSV, cm 25* 

Length of left AAGSV, cm 25* 

Median cost of consumables expressed as a ratio of alternative 

modalities of treatment 

 

VNUS® Radiofrequency ablation 109.5% 

EVRF® Radiofrequency ablation 146.0% 

VenaSeal™cyanoacrylate glue 41.7% 

ClariVein®Mechanochemical ablation 97.3% 

All continuous variables are expressed as median (interquartile range) unless stated otherwise 

*Median is unable to be calculated as there is only a single value 
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^100th quartile is presented as 75th quartile is unavailable 

Table 3 summarises the post-operative 

outcomes of the treated veins. Majority of the 

patients did not experience any post-operative 

complications. Phlebitis occurred in one patient 

with one vein (9.1%), which resolved with a 

further week of NSAIDs and did not require any 

antibiotics. There was no incidence of DVT. 

Surveillance on ultrasound duplex revealed 

thrombosis of all the treated GSVs at 6weeks. 

Median length of follow up was 6 months with 

no recurrence. 

Table 3: Post-operative outcomes of treated veins (n=11) 

 n (%) 

Phlebitis  1 (9.1%) 

Infection 0 

Deep vein thrombosis 0 

Recurrence 0 

There was an significant improvement in VCSS 

post-operatively (median 3 (IQR 2-4) vs 12 

(IQR 9-13), p=0.017) (Table 4). There was also 

an improvement in EQ-5D postoperatively, 

though non-significant (median 80 (IQR 70-80) 

vs 70 (IQR 70-80), p=0.461). 

Table 4: Comparison of quality of life and severity of venous disease pre-operatively versus post-operatively 

(n=7) 

 Pre-operative Post-operative p-value 

EQ-5D 70 (70-80) 80 (70-80) 0.461 

VCSS 12 (9-13) 3 (2-4) 0.017 

All continuous variables are expressed as median (interquartile range) unless stated otherwise 

VCSS: Venous Clinical Severity Score 

4. Discussion 

The use of cyanoacrylate glue in treatment of 

superficial venous disease has a history of less 

than a decade.15 In contrary to traditional 

minimally-invasive endovenous ablation 

techniques, cyanoacrylate glue are non-thermal 

and non-tumescent, posing no risk of thermal 

injury to surrounding structures and absolves the 

need for tumescent anaesthesia. Existing studies 

have reported the feasibility and efficacy of the 

VenaSealTM Closure System showing high 

closure rates and improvement in VCSS.11 This 

is however to our knowledge, the first study to 

report the use of the Veinecto system in the 

treatment of superficial venous disease. 

Our study demonstrates feasibility of the use of 

cyanoacrylate glue with the Veinecto system for 

treatment of superficial venous disease.We 

obtained 100% closure rates at 6-month follow-

up, though this was only conducted in a small 

sample size. The closure rates in our study are 

similar to existing studies on superficial venous 

disease treatment using the VenaSealTM Closure 

System. A study by Park et al on 47 GSV and 

16 SSV reported a 100% closure rate at 1-month 

follow-up (25 patients with 42 treated veins had 

follow-up), where closure was defined as less 

than 5cm length of patency.10 A study by Alm et 

al similar reported high closure rates of 96.5% 

and 93.4% respectively at 6 weeks and 1 year 

post-operatively in the GSV and closure rates of 

100% at both 6 weeks and 1 year post-

operatively in the SSV.11 In terms of severity of 

the venous disease, our results demonstrated an 

improvement in the VCSS post-operatively 

(median score 3 versus 12, p=0.017). This is 

consistent with existing studies: a study by Park 

et al in 2017 on 34 patients with 63 treated veins 

reported an improvement in rVCSS (pre-

treatment 4.3±2.1, post-operative 1 month 

1.2±1.0, p=0.024).10 A study by Alm et al in 

2014 on 218 patients with 274 treated veins also 

reported a decrease in mean VCSS (pre-

treatment 4.4, post-operative 2.9 on day 7). 11 

An important aspect of this study is the good 

outcomes despite the initial experience with the 

use of the Veinecto system. Previous studies 

have shown that the use of cyanoacrylate glue 

with the VenaSealTM Closure System is 

significantly slower than RFA during the first 

twenty procedures.15 The median operating time 

for bilateral cases in our study is 50 min (IQR 

50-53.8), which is comparable to the mean 

treatment time of 18 to 64 min (for bilateral 

cases) in previous studies 16,17 This may suggest 

that the learning curve for the use of Veinecto 

system is similar to theVenaSealTM Closure 

System. 
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Our study also demonstrated the safety of the 

Veinecto system: there was one occurrence 

(9.1%) of phlebitis. None of the treated cases 

had any DVT. The issue of DVT is of concern 

in cyanoacrylate use as the close proximity of 

the catheter to the SFJ may predispose extension 

of cyanoacrylate glue into the deep venous 

system. Studies have recommended a 4.0-5.0 cm 

distance from the SFJ to avoid the risk of 

cyanoacrylate glue extension into the deep 

venous system.15 In our study, the catheter was 

positioned 5cm from the SFJ and we did not 

observe any DVT in the treated population. 

Nevertheless, the risk of DVT is definitely a 

concern and further studies should be carried out 

on the recommended distance of positioning of 

the catheter from the SFJ to reduce the risk of 

cyanoacrylate glue extension to the deep venous 

system. 

Apart from the feasibility and safety profile of 

the use of the Veinecto system, our study 

demonstrated a non-significant improvement in 

quality of life (median EQ-5D score 80 vs 70, 

p=0.461). The lack of statistical significance is 

likely due to the small sample size of our study. 

QoL is an important outcome measure in the 

management in chronic venous disease,18but has 

only been explored in a minority of the studies. 

Alm et al described better improvement in QoL 

compared to thermal procedures as patients 

were able to resume daily activities immediately 

after treatment without the need of compression 

therapy.11 However, there was no objective 

marker of QoL in their study. We also included 

the cost of consumables in the study referenced 

to other commonly used modalities of treatment 

in the market for chronic venous insufficiency. 

The use of cyanoacrylate glue is more costly 

than thermal ablation methods due to the need 

for more consumables as demonstrated in our 

study. Chan et al described the cost issues of 

cyanoacrylate glue and recommended its use for 

bilateral cases as a bottle of cyanoacrylate glue 

could be used to treat bilateral superficial 

venous disease.19 As studies continue to show 

the feasibility, efficacy and safety of the use of 

cyanoacrylate glue, cost-benefit analysis should 

be provided to justify its use over other 

treatment modalities. 

This study has several limitations. Firstly, this is 

a retrospective study with a small sample size 

with inherent selection bias. However, this study 

is a pilot study to report our early experience 

with the use of the Veinecto system as no prior 

studies have reported its efficacy and safety 

profile in an Asian population. It has been 

described in literature that a minimum sample 

size of 10-12 for pilot studies provides the 

ability to test a hypothesis.20  Our study included 

7 patients with 11 treated veins. We also did not 

assess the level of pain using the numerical 

rating scale or visual analogue scale post-

operatively. However, pain was assessed in both 

the EQ-5D and the VCSS. Unfortunately, we are 

also unable to explicitly state the cost of the use 

of the Veinecto system in view of the sensitive 

nature of this information, but we have 

expressed the cost as a percentage of alternative 

modalities of management for ease of 

comparison for readers. 

5. CONCLUSION 

Within our pilot study on the use of 

cyanoacrylate glue (Veinecto system) in the 

treatment of superficial venous disease in an 

Asian population, there are good clinical 

outcomes with good safety profile and minimal 

complications.Further prospective studies 

should be carried out to validate these findings. 
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