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Original Article

Lower pain and faster treatment with
mechanico-chemical endovenous ablation
using ClariVein�

SV Vun1,2, ST Rashid1, NC Blest1 and JI Spark1,2

Abstract

Objectives: To assess the efficacy of the ClariVein� system of mechanico-chemical ablation of superficial vein

incompetence.

Method: ClariVein� treatment uses a micropuncture technique and a 4-Fr sheath to allow a catheter to be placed

1.5 cm from the saphenofemoral junction. Unlike laser (endovenous laser treatment (EVLT)) or radiofrequency ablation

(RFA), no tumescence is required. The technique depends on a wire rotating at 3500 r/min causing endothelial damage

whilst liquid sclerosant (1.5% sodium tetradecyl sulphate) is infused. The wire is pulled back whilst continuously infusing

sclerosant along the target vessel’s length. Initially, 8 mL of dilute sclerosant was used, but this was subsequently increased

to 12 mL. No routine post-op analgesia was prescribed and specifically no non-steroidal anti-inflammatory drugs.

Procedure times and pain scores (visual analogue scale) were recorded and compared to EVLT and RFA. All patients

were invited for duplex post-procedure.

Results: Fifty-one great saphenous veins and six short saphenous veins were treated and followed up with duplex in the

10 months from July 2011. No major complications or deep vein thrombosis were reported. Duplex showed patency of

three treated veins with two more veins having only a short length of occlusion, giving a technical success rate of 91%.

Comparison with 50 RFA and 40 EVLT showed procedure times were significantly less for ClariVein� (23.0� 8.3 min)

than for either RFA (37.9� 8.3 min) or EVLT (44.1� 11.4 min). Median pain scores were significantly lower for

ClariVein� than RFA and EVLT (1 vs. 5 vs. 6, p< 0.01).

Conclusion: Mechanochemical ablation with the ClariVein� system is safe and effective. After some initial failures, the

use of 12 mL of dilute sclerosant results in a very high technical success rate >90% which accords with the limited

published literature. Procedure times and pain scores are significantly better than for RFA and EVLT. We await the long-

term clinical outcomes.
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Background

Since the introduction of surgical techniques to treat
chronic venous disease with stripping in 1907,1,2 there
has been little in the way of major improvements until
the recent endovenous revolution. Traditional sapheno-
femoral ligation and stripping has a recurrence rate of
20–28% at five years3–5 though this doubles if the long
saphenous vein is not stripped.6–8 There is a complica-
tion rate of 17–20%9–11 which rises to 40% if this is for
recurrent varicose veins.12,13 Typical return-to-work
times have been reported as 10–14 days with bruising
lasting up to six weeks.12,14

Goldman1 and Rasmussen et al.15 first reported the
use radiofrequency ablation (RFA) to treat incompe-
tence of the saphenofemoral junction in 2000, followed
a year later by Min et al.3 and Elias and Raines16 who
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described the use of endovenous laser treatment
(EVLT) to treat truncal veins. Both techniques require
tumescent anaesthesia. The endothermal techniques of
RFA and EVLT have been reported to have fewer com-
plications and acceptable recurrence rates at two years
of 10–15% for RFA6,8,12 and 7% for EVLT.9 A
Cochrane review suggested the main benefit of endo-
thermal techniques are lower complication rates and
quicker return to normal activities and work.12

Ultrasound-guided foam sclerotherapy (UGFS) is
currently the subject of many ongoing trials comparing
it to surgery and endothermal ablation. Success rates
are reported as 88–93%.14 However, failure has been
reported as being higher with UGFS than other
techniques.15

Mechanico-chemical ablation, such as ClariVein�,
offers a significant advantage over the aforementioned
endovenous techniques, since there is no risk of thermal
injury, nor need for tumescent anaesthesia, which can
be a source of procedural discomfort, as well as being
the technically most challenging aspect of the
technique.16

The aim of this study was therefore to assess the
safety and efficacy of mechanico-chemical ablation
using ClariVein�. In addition the total procedure time
and intra-operative pain, scores were measured and
compared with patients undergoing RFA and EVLT.

Methods and materials

Patient sample

All patients with duplex-proven, symptomatic saphe-
nous vein incompetence were offered the option of con-
ventional surgery or compression hosiery; those
suitable for endovenous ablation were additionally
offered this.

Duplex criteria for incompetence of the saphenofe-
moral, saphenopoliteal, great saphenous vein (GSV)
and short saphenous vein (SSV) used were defined as
>1.0 s reflux with pulsed wave Doppler using a 7.5–10-
MHz linear array transducer.

Those patients with non-tortuous veins between 3
and 10mm who opted for endovenous ablation were
offered a choice of ClariVein�, RFA and EVLT – no
attempt at randomisation was made.

Techniques

ClariVein� (Vascular Insights, Madison, USA) requires
local anaesthetic for the superficial skin at the entry site
of the catheter to allow skin puncture and advancement
of the catheter. The tip of the wire is placed 1.5 cm
below the saphenofemoral junction (confirmed with
ultrasound) and rotated at 3500 r/min causing

endothelial damage. After 2–3 s, the device is pulled
back at 1 cm per 5 s whilst constantly infusing a scler-
osant (1.5% sodium tetradecyl sulphate) as the angled
wire rotates. Initially, 4mL of sclerosant diluted to
8mL with saline was used in total, but this was subse-
quently increased to 6 mL (diluted to 12mL).

RFA and EVLT were used as per the standard proto-
col. In brief, after local anaesthetic infiltration of the
skin and puncture of the vein, the catheter was advanced
into position 1.5–2 cm below the saphenofemoral junc-
tion. The whole of the saphenous vein is then bathed in
tumescent anaesthesia (500mL normal saline with
10mL 1% Xylocaine and adrenaline 100:200,000). For
RFA (VNUS Closure RFG2, VNUS Medical
Technologies Inc., San Jose, USA), the first section near-
est the junction has two ablation cycles, and then the
device is pulled back in 7 cm increments with single abla-
tion cycles. For EVLT (Ceralas E, Biolitec AG, Bonn,
Germany), the device is pulled back at 1 cm per 5 s.

At the end, a steristrip was placed over the puncture
site, and a thin foam compressive dressing over the
treated vein and compression bandaging (Swisslastic,
Swisslastic AG, St Gallen, Switzerland) was applied
for 24 h. After this, the patients wore TED stockings
for six weeks until they were reviewed in outpatients.

No routine post-op analgesia was prescribed and
specifically no non-steroidal anti-inflammatory drugs
for ClariVein� patients. RFA and EVLT patients
were given two days of routine non-steroidal anti-
inflammatory agents (diclofenac 50mg tds prn) for
analgesia. Pain scores (visual analogue scale) were rec-
orded post-procedure in the recovery area for all three
techniques. The visual analogue scale was introduced
by the recovery nurse who was blinded to the interven-
tion performed to minimise bias.

Procedure times were documented from the time of
entry into theatre until they left theatre.

All patients were invited for duplex post-procedure
at 4–6 weeks and reviewed in outpatients at six weeks
and as appropriate thereafter – any problems were
noted. A vein was considered occluded if it was incom-
pressible and free from blood flow on colour Doppler.

Statistical analysis

Statistical analysis was performed using the GraphPad
Prism 6.00 for OS X (GraphPad Software, La Jolla
California USA). Non-parametric data were assessed
using the Kruskal–Wallis test to compare medians. If
there was a significant difference between the groups,
post hoc multiple comparisons were performed using
Dunn’s tests. Continuous data are presented as
median� interquartile range (IQR). A p value of less
than 0.05 was considered significant for differences
between groups.
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Results

Between July 2011 and April 2012, a total of 127
patients were treated. Following its introduction in
July 2011, 65 patients were consented for ClariVein�

treatment as described above. One patient was deemed
unsuitable on the day due to tortuosity. Sixty-four
patients were treated, but nine did not attend for a
follow-up duplex. Of the 55 patients treated and
duplexed, 51 had GSVs and six SSVs with two patients
having both veins treated. Table 1 shows the patient
demographics.

Duplex showed patency of three treated veins with
two more veins having only a short length of occlusion,
giving a technical success rate of 91%.

This compares with a technical success rate of 93%
for the other techniques (EVLT and RFA).17

During the study period, 50 RFA and 40 EVLT were
compared for procedure times and pain.

Procedure times (Figure 1) were significantly less
(p< 0.0001) for ClariVein� (23.0� 8.3min) than for
either RFA (37.9� 8.3min) or EVLT (44.1� 11.4min).

There was no significant difference between RFA and
EVLT.

Median pain scores were significantly lower for
ClariVein� than RFA and EVLT (1 vs. 5 vs. 6, p< 0.01).

Discussion

In the long term, treatment for varicose veins should pri-
marily be guided by efficacy and recurrence rates. There
is little data that goes out to five years ormore comparing
surgery to endovenous techniques, but a recentCochrane
review found that up to two to three years, bothRFAand
EVLT seem to have equivalent efficacy to surgery with
perhaps higher re-canalisation rates but less neovascular-
isation.12 Foam sclerotherapy has not been evaluated to
the same degree, but there is evidence to suggest it may
have a higher technical failure rate15 although propon-
ents may argue it can easily be repeated.

The next major issue is patient comfort and impact
on their life, and there is somewhat mixed evidence, but
certainly a trend towards endovenous therapies result-
ing in a quicker return to normal activities and less time
off work.12 However, recent trial evidence suggests that
if rather than a general anaesthetic, surgery is per-
formed under tumescent anaesthesia with light sed-
ation, then the return to work and normal activities
can be almost as good as endovenous techniques.15

The results of mechanico-chemical ablation using
ClariVein� described here are early but promising. A
primary occlusion rate of 91% is acceptable in the early
learning phase of a new technique and consistent with
other studies.16,18 Furthermore, modifications have
been made to improve efficacy such as increasing the
amount of sclerosant used, to a total of 6mL of 3%
solution diluted to 1.5%, which is below the manufac-
turers’ recommended total maximum dose of 10mL of
3% solution.19 Reassuringly, except for one superficial
wound infection, the technique appears to be safe.

The main theoretical advantage for ClariVein� was
the avoidance of thermal energy, which would allow a
tumescence-free technique. The concern was that des-
pite this, the procedure would be too painful. However,
despite avoidance of any routine analgesics, pain scores
were very low indeed and much lower than the endo-
thermal techniques.

The avoidance of tumescence also had a great benefit
in speed of the procedure with an approximate halving
of the time required. This has major financial implica-
tions as one could theoretically double the number of
patients treated in a session. In addition to this, the
technique does not require any fixed equipment – the
device comes as a disposable pack allowing a greater
degree of flexibility in where the procedure can be done,
especially in relation to EVLT, which requires laser
safety certification and an appropriate room.

Figure 1. Procedure duration between the three groups

(median� IQR). Kruskall–Wallis test, p¼ 0.0001. Dunn’s post

hoc multiple comparisons: ClariVein� versus RFA, p< 0.05;

ClariVein� versus EVLT, p< 0.05; RFA versus EVLT, ns.

RFA: radiofrequency ablation; EVLT: endovenous laser treatment.

Table 1. Patient demographics.

Age median (IQR) 50 years (31–82)

Sex 17 men, 33 women

Vein diameter median (IQR) 9 mm (4–12 mm)

Segments treated GSV 47, SSV 8

CEAP classification 2–6

IQR: interquartile range; GSV: great saphenous veins; SSV: short saphe-

nous veins.
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This study is limited by the lack of randomisation
and is not powered to detect whether ClariVein� is
equally efficacious as the endothermal techniques.
Furthermore, we need to have longer follow-up to see
the extent of recanalisation ideally at three years.
Ultimately, trials should be undertaken and powered
to see clinical outcomes in terms of clinically relevant
recurrence rates at five years. One other point to note is
that we have not treated varicosities at the same time
although there is some evidence to suggest the benefit of
this.20 It would be interesting to investigate formally
whether the use of the foam with ClariVein� reduces
the subsequent need for sclerotherapy in outpatients for
residual varicosities.

The final issue that needs to be considered is the
financial impact of the treatments especially in a
world where healthcare finances are under increasing
scrutiny and varicose veins are an easy target for
restriction by healthcare funders despite evidence to
support intervention as a cost-effective treatment.20,21

In this regard, not just the re-imbursement, direct pro-
cedure and social costs need to be considered but also
the speed of therapy and theatre throughput should be
factored in – if turnaround times can be reduced, then
the number of patients treated in a fixed theatre alloca-
tion session time can be increased. For this, there needs
to be a consistent and comparable policy on the treat-
ment of varicosities as some do this routinely at the
time of surgery but not endovenous ablation. If sclero-
therapy is done for residual varicosities, then this cost
also needs to be factored in.

Conclusion

ClariVein� is a safe and well-tolerated viable alterna-
tive to RFA and EVLT for the treatment of superficial
venous incompetence. It is associated with significantly
lower pain scores and shorter treatment times and elim-
inates the need for tumescent anaesthesia. Further
work in the form of a randomised controlled trial
should be undertaken to assess the long-term success
and cost effectiveness of ClariVein�.
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