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INTRODUCTION
Chronic venous disease (CVD) is one of the most common 
clinical problems, where chronic lower limb superficial venous 
disease affects approximately 35% of adults1. It is responsible 
for substantial morbidity as 1% to 4% presents serious com-
plications at more advanced stages with a healed or active 
venous ulcer2,3,4. Limb heaviness, aching, soreness, fatigue, 
burning, oedema, and pigmentation are usual troublesome 
signs and symptoms of the disease5,6,7. 

The prevalence of CVD is very high and affects many mil-
lions of persons worldwide and incurs high costs for treat-
ment. The incidence of CVD is almost 1 in 1000 persons per 
year, that meaning at least 150,000 new cases in the United 
States annually. In Western countries it consumes up to 2% 
of healthcare budgets8. The chronic character of CVD and its 
high prevalence affect the lifestyle of many people. As a re-
sult, CVD must be seen as an important health, economic and 
social problem.
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Even more, CVD is a condition that tends to worsen with 
age, while western population is aging constantly and rapidly. 
As a result, the prevalence of CVD is projected to increase sub-
stantially, and the need to treat CVD patients will induce large 
increases in the healthcare resources and costs8.

The rationale of venous disease treatment is to decrease 
ambulatory venous hypertension. Traditional surgical tech-
niques, with stripping, high ligation of the great saphenous 
vein (GSV), and avulsion of varices, involve significant discom-
fort and require anaesthesia and hospitalization. The newer 
minimally invasive vein surgery procedures even though re-
quire only local anaesthesia and are considered as one day 
procedures, they are still performed in most centers with a 
few hours’ hospitalization9.

In this study, we report our experience of superficial vein 
insufficiency treatment in an outpatient basis. The aim of the 
current study was to evaluate the treatment of superficial vein 
insufficiency in a totally outpatient basis, as far as effective-
ness (anatomical success and clinical outcomes) and safety is 
concerned.

PATIENTS AND METHODS

Patients
The study was a purely retrospective review of the record. We 
present the results of 100 cases in 96 patients treated with 
endovenous embolization of truncal veins with NBCA, during 
the period between November 2019 and December 2021 in 
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an outpatient setting. The procedure was performed under lo-
cal anesthesia, did not require overnight stay and all patients 
were discharged within one hour from the operation. We 
used the VenaSeal Closure SystemTM (Medtronic Plc, Dublin, 
Ireland) with slowly polymerizing, high viscosity cyanoacrylate 
glue. All patients signed a consent form before entering the 
study. Only patients who had completed their follow-up were 
selected. The study included 61 women (63.5%) and 35 men 
(36.4%) with a mean age of 53 years (range 27-87). All patients 
had symptomatic GSV or SSV insufficiency. Patients were eval-
uated preoperatively with clinical examination and were clas-
sified according to 2004 CEAP (Clinical, Etiological, Anatomical 
and Pathophysiological) classification and the revised Venous 
Clinical Severity Score (rVCSS)10. They were examined with a 
deep and superficial vein duplex ultrasound with the patient 
both in supine and upright positioning, which was conducted 
by an independent certified radiologist. All patients were also 
subjected to a second duplex ultrasound, performed by the 
lead author, using a General Electric LOGIQ V2 (General Elec-
tric Healthcare) prior to any decision making. 

Study eligibility inclusion criteria were: age over 18 years, 
ability to give informed consent, CEAP C2-C6, symptomatic 
venous insufficiency with reflux > 0.5sec on color Duplex and 
symptoms including heaviness, fatigue, soreness, burning, 
pruritus, discomfort and edema.

We evaluated our results by means of effectiveness and 
safety. Effectiveness includes anatomical and clinical success. 
Anatomical success as indicated by GSV occlusion rate on ul-
trasound examinations, is defined as no segments of patency 
longer than 3 cm and clinical success is assessed by the quality 
of life (QoL) using the revised Venous Clinical Severity Score. 
Regarding safety, all complications during and after the opera-
tion and all adverse events were documented.

Postoperative evaluation was conducted at 2 weeks, 3 
months and one year. Follow up included clinical examination 
and repetition of the rVCSS, as well as duplex ultrasound to 
ensure successful target vein closure and exclude the pres-

ence of deep vein thrombosis.

Methods and Procedural protocols
Patients were usually admitted to the vascular surgery depart-
ment at the time of the procedure. The surgery took place 
in the general operation room, under local anesthesia. We 
used the Vena Seal Closure SystemTM (Medtronic Plc, Dub-
lin, Ireland). The GSV is accessed at the distal point of reflux 
percutaneously with direct puncture or with a micropuncture 
introducer kit. When this approach is not feasible, a small 
incision (3mm) is made to facilitate open access to the vein. 
Usually this distal point is just above the medial malleolus, but 
it can be in every point along the saphenous vein path. The 
IFU of Vena Seal Closure SystemTM were followed for vein oc-
clusion through glue delivery. When finished, the catheter is 
removed; compression is applied to the catheter entry site, 
as well as sutures in case of cut-down. Successful occlusion 
of the entire treated vein was confirmed by on-table duplex 
ultrasound. 

Patients left the operating table walking. They were in-
structed to walk mildly and stay in the hospital for 45 min-
utes before being evaluated and then discharged. There was 
no post-operative use of bandages or compression stockings. 
They were encouraged to walk and were instructed to resume 
normal activities within a day. Postoperative ultrasound exam-
ination was performed immediately after surgery, at 15 days, 
three months and one year. 

RESULTS
Patients’ CEAP classification was between C2 and C6. More 
specifically, 39 patients had varicose veins C2 (39%), 41 pa-
tients were in stage C3 (41%) with venous edema, 15 patients 
in C4a (15%) presenting pigmentation or venous eczema, 2 
patients in C5 (2%) with healed venous ulcer and 3 in C6 (3%) 
with active venous ulcer. (Table 1) The mean preoperative 
rVCSS was 6.8. Specifically, the VCSS for this cohort of patients 
is depicted analytically on table 2.

Table 1: Preoperative CEAP (Clinical- etiological- anatomical-pathophysiological) Classification). Number of patients at each class
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All patients underwent local anesthesia. In 63 patients 
(63%) there was a percutaneous approach via direct punc-
ture, (10 patients needed a double puncture and one needed 
three punctures). A short 3 mm cut-down to expose the tar-
get vein was performed in 37 patients (37%). The access point 
was near the medial malleolus in 57 cases (57%), below the 
knee in 19 cases (19%), at the thigh in 10 cases (10%), while in 
three cases (3%) the SSV was the target vein. Five cases (5%) 
presented double GSV. All patients underwent an on-table 
completion ultrasound to verify successful ablation closure of 
the treated venous segment and to inspect the common fem-
oral vein for deep venous thrombosis via compressibility test. 
There was a 100% successful obliteration of the target vein in 
day 0, 2weeks, 3-month and one year follow up.

The vast majority of patients (98%) reported improvement 
of the symptoms, whereas 60 (60%) had complete elimination 

of symptoms. The appearance of varicose veins improved in 
96% of the cases. Thirty-three patients (33%) presented com-
plete obliteration of varicose veins, while 63% showed signifi-
cant improvement of the appearance of varicose veins. All pa-
tients with an active venous ulcer (3) presented improvement 
of the ulcer within 2 weeks of the procedure and total healing 
in 3 months. All patients improved their rVCSS. Postoperative 
rVCSS was 2.3 with a mean 66% decrease (mean preoperative 
rVCSS was 6.8). (Table 3)

There were no major adverse effects observed during fol-
low-up (pulmonary embolism, skin necrosis, TIA, nerve injury, 
infection). A percentage of 28% (28 patients) presented er-
ythema and tenderness along GSV which was observed be-
tween second and seventh post-operative day, lasting approx-
imately one week and gradually getting better. Of those who 
presented erythema the majority had a superficially placed 
GSV, out of the saphenous compartment, with very limited 
distance from the skin. Fifteen of those patients (15%) were 
treated with anti-inflammatory drugs (Ibuprofen) and five 
(5%) with antibiotics (Amoxicillin-Clavulanic acid). In 3 cases 
(3%) there was postoperative skin hyperpigmentation and in 
one case (1%) there was a superficial stitch abscess. 

DISCUSSION
The treatment of CVD in the medical literature goes back since 
the time of Hippocrates11,12 and although since that time the 
treatment of CVD has evolved the standard open operation 
with high ligation and stripping of the GSV remained for many 
years the gold standard. 

In modern medicine there is a trend towards less invasive 
and thus more comfortable for the patient and probably saf-
er treatments, together with at least equal or even better re-
sults. Chronic venous disease is not an exception to that, so 
the concept of minimally invasive procedures becomes in our 
days the new gold standard in vein surgery.

Table 2: Preoperative rVCSS (revised Venous Clinical Severity Score) 
of the patients

Preoperative VCSS Number of patients
3 10
4 19
5 9
6 19
7 7
8 11
9 12

10 3
11 3
13 2
16 2
18 2
22 1

Table 3: Comparison between preoperative and postoperative rVCSS of the patients treated
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During the mid-20th century Robert Muller presented a 
technique using hook dissectors and multiple small skin inci-
sions to treat superficial varices in an ambulatory way13,14. He 
named his technique “ambulatory phlebectomy” and brought 
the first ambulatory treatment of superficial venous insuffi-
ciency into the modern world as we know today15,16.

Although this was an improvement, the real changes oc-
curred during the last two decades with the appearance of the 
endovenous techniques. Open surgery methods, such as liga-
tion and stripping, are associated with more complications, in-
cluding hematoma and paraesthesia, with long recovery times 
and are considered risky and disfiguring17.

The treatment for venous disease focuses on decreasing 
ambulatory venous hypertension. Various strategies and new 
technologies have been evolved to treat all forms of venous 
disease in a more minimal way.

As endovenous techniques were evolving the traditional 
surgical therapy has been replaced with minimally invasive 
methods. These techniques include thermal ablation by laser 
or radiofrequency and non-thermal ablation by foam sclero-
therapy or mechano-chemical obliteration of the insufficient 
venous trunks. Because of the results of the newer techniques 
over the standard ones, endovenous techniques are nowa-
days recommended as first-line treatment for venous trunk 
reflux, both in the USA and the UK.

In 2013 the National Institute for Health and Care Excel-
lence (NICE) guideline on diagnosis and management of var-
icose veins that were updated in March 2018, recommends 
thermal techniques as the first option for the treatment of in-
sufficient veins, foam and liquid sclerotherapy as the second, 
and open surgery only if the previous methods are unsuita-
ble18,19.

The goal of ambulatory treatment of CVD is to treat pa-
tients without any need for hospitalization, not even for a few 
hours. The aim is to confine patient’s stay “in hospital” just as 
long as it is the duration of the procedure, in the same way as 
a visit to a dentist. In our study we reported patients that were 
treated on a totally outpatient basis.

 We’ve chosen endovenous application of n-butyl cy-
anoacrylate glue for the closure of the incompetent GSV and 
small saphenous vein (SSV). All endovenous methods have 
their pros and cons but in regard with the ambulatory con-
cept, we think that the use of cyanoacrylate glue closure offers 
more advantages compared to other endovenous modalities. 
A great advantage is that it does not require perivenous tu-
mescent anaesthesia. The application of tumescent anaesthe-
sia causes some pain and disturbance to the patient, as well 
as post-operative annoyance and bruising20,21. Moreover, tu-
mescent anaesthesia is time consuming adding anxiety to the 
patient. The need of tumescent anaesthesia is the reason why 
in many centers the thermal ablation treatment is used under 
mild sedation or even under general anaesthesia, so the pa-
tient can’t leave immediately after the end of the procedure.

The axial ablation can be combined with superficial phle-
bectomy in a single setting or in two stages. A debate still exists 
as to whether the two procedures should be performed simul-

taneously or in a staged fashion22,23. In our study, per protocol, 
we didn’t treat the varicose veins during the initial procedure. 
but we let them shrink without reflux supply and treated them 
only if they were visible after three months. The rationale be-
hind this decision was firstly to minimize the discomfort of our 
patients, as all procedures were done under local anaesthesia, 
and secondly to treat fewer varicose veins if needed, cause 
most of them could have been reduced in size and number, 
without the reflux- derived supply. This hypothesis proved to 
be true as the appearance of varicose veins improved in 96% 
of the cases. Thirty-three patients (33%) presented complete 
obliteration of varicose veins, while 63 patients (63%) showed 
significant improvementof the appearance of varicose veins. 
As a result, only 4 patients (4%) needed complementary treat-
ment. 

We evaluated our results regarding effectiveness and safe-
ness. At first, we evaluated anatomical success as indicated 
by GSV occlusion rate on ultrasound examinations, defined as 
no segments of patency longer than 3 cm. To evaluate treat-
ments in modern medicine, we cannot only report technical 
success. This is particularly true when we evaluate treatments 
for chronic venous disease, where there is a strong socio-eco-
nomic effect24. Moreover, when we try to evaluate an outpa-
tient method, socioeconomic, QoL, and clinical aspects must 
be assessed. In our study, to evaluate our results, apart from 
the technical success, we also reported the clinical outcomes, 
the relief of symptoms, the improvement of disease severity 
and the cosmetic results 

In literature, researchers have used many assessment 
tools to evaluate the severity of venous disease and to pro-
vide standardized reports on effectiveness. Unfortunately, 
although many methods for venous outcomes assessments 
have been in use for many years, currently, there isn’t any 
universally accepted scoring system to compare the outcomes 
of venous treatments. On the contrary, there are many dif-
ferent outcome assessment tools available, targeting clinical 
outcomes or quality of life. In part, this reflects different em-
phasis within each scoring system. As a result, for accurate 
assessment of the various venous treatments, a combination 
of clinical scores with quality of life (QoL) outcome measure-
ments system(s) is needed9,25,26.

In an effort to standardize reporting in CVD research the 
CEAP (clinical, etiologic, anatomic, pathophysiologic) classifi-
cation system was proposed in 1995. The CEAP clinical clas-
sification for chronic venous disease (CVD) is based on physi-
cian-evaluated clinical signs of CVD and since its introduction 
it has been used in a number of clinical investigations to clas-
sify CVD clinical presentation and to measure change in CVD 
over time27.

The CEAP classification system for chronic venous disease 
proved very useful to classify stages of venous disease and en-
abled patient comparison among different centres and stud-
ies. The problem with the CEAP is that it categorizes the sever-
ity of lower limb venous disease at a single point in time and it 
is relatively static and insufficient for determining changes in 
venous disease severity. Increasingly, patient-reported quali-
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ty of life (QOL) is an important component in evaluating out-
come, providing important information about the burden of 
illness and especially for changes in illness severity over time. 
For chronic conditions such as CVD, assessment of QOL can 
provide important information regarding burden of illness 
that may not be adequately captured with traditional physi-
cian- based measures of morbidity or mortality28,29,30.

The VCSS was designed to assess changes in venous dis-
ease in response to treatment over time with some compo-
nents subjectively determined by the patient and assessed by 
the provider. This system Venous Clinical Severity Score (VCSS) 
was proposed in 2000 from the American Venous Forum (AVF), 
Ad Hoc Committee on Venous Outcomes Assessment 10,31,32.

The VCSS system includes 10 clinical descriptors (pain, var-
icose veins, venous edema, skin pigmentation, inflammation, 
induration, number of active ulcers, duration of active ulcera-
tion, size of ulcer, and compressive therapy use). Each one is 
scored from 0 to 3, so changes in response to therapy can be 
assessed. The VCSS has the advantage of minimal intraobserv-
er and interobserver variability and has gained through time 
general acceptance and is used widely for clinical and research 
purposes10,33. The VCSS that was introduced by Rutherford, 
has been used successfully in several studies to evaluate var-
ious vein treatments and a revised VCSS has been developed 
to clarify ambiguities, update terminology, and simplify appli-
cation of the first version10,33.

In our study, in order to evaluate our clinical results, we 
used both the CEAP and the VCSS. The CEAP classification 
system categorizes the severity of lower limb venous disease 
based on objective clinical findings, where the VCSS assess 
changes with some components determined subjectively from 
the patient’s point of view. Of the many different venous se-
verity assessment tools available, it has shown to corresponds 
reliably with the severity of venous disease34,35,36.

Our results showed great clinical improvement, cause all 
patients improved their rVCSS. The postoperative rVCSS was 
2.3 with a mean 66% decrease (mean preoperative rVCSS was 
6.8).

 As far as technical success is concerned the method was 
effective cause all target veins were obliterated. Our results 
were comparable to most studies in the literature where the 
anatomical success of the method is very high. Comparing the 
cyanoacrylate closure to other endovenous treatment mo-
dalities such as laser ablation and RF ablation, no differences 
were observed in occlusion rates between the three modali-
ties, although maybe a slight variation exists in favour of cy-
anoacrylate closure37,38,39,40,41,42,43,44.

As far as safeness is concerned, the side effects were mild. 
Moreover, there wasn’t any problem from the early discharge 
from the operating room. The most common side effect in 
our study was the well-known post-procedural phlebitis of 
the treated vein which in our series occurred in 28 patients 
(28%). This phlebitis, which is somehow or other benign and 
self-limited, occurs after the second postoperative day and 
usually lasts less than a week. In most cases when it happens 
it doesn’t need any medication. In few cases (15%) anti-in-

flammatory drug (Ibuprofen) was prescribed. 
The advantages of the procedure in an outpatient setting 

are too many: it heightens patient satisfaction and minimiz-
es patient stress. Patients don’t have to stay at the hospital 
overnight, that is a stressful experience for many individuals. 
People can continue to work at home and participate in their 
daily routine. Especially during COVID era, patients worry less 
about hospital transmission of COVID by being discharged im-
mediately after the procedure and day-of-surgery discharge 
decreases the risk of hospital transmission, by shortened 
length of stay and reduced interaction with other patients and 
hospital personnel. Finally, it decreases hospitalization costs. 
When overnight hospital stay is avoided, there is less use of 
hospital facilities, bedding, food, and drugs.

CONCLUSION
Outpatient treatment of axial veins insufficiency of the low-
er extremities, using cyanoacrylate closure is a safe and ef-
ficient method. It offers many advantages because it height-
ens patient satisfaction and minimizes patient stress, permits 
rapid return to normal activities, reduces the risk of hospital 
transmission of infection diseases, and decreases hospitaliza-
tion costs. The side effects are mild, and the early discharge 
doesn’t seem to add any possible risk.
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