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Treatment of Recurrent Symptomatic Saphenous Trunk Reflux with Catheter
Directed Foam Sclerotherapy and Tumescent Anaesthesia
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Objective: The aim was to assess short and midterm efficacy and safety of catheter directed foam sclerotherapy
(CDFS) with tumescent anaesthesia in patients with recurrent symptomatic saphenous reflux.
Methods: This was a prospective observational study (February 2018 to February 2019) including 21 consecutive
patients referred with recurrent symptomatic varicose veins. Standing duplex ultrasound (DUS) with saphenous
vein diameter measurement 3 cm from the terminal valve was performed pre-operatively. All the patients were
operated on under local anaesthesia. By ultrasound guided puncture a hydrophilic 0.03500 guidewire and 5F
Berenstein catheter were inserted through a 5F introducer sheath. Peri-saphenous tumescent anaesthesia (PSTA)
was performed under ultrasound guidance. Sclerosant foam was prepared with sodium tetradecyl sulphate 3% or
polidocanol 3% using the Tessari method. Concomitant phlebectomies were performed in 52%. Clinical
evaluation and DUS were performed pre- and post-operatively at one week, six months, and 12 months.
Results: There were 11 men and 10 women (median age 52 years; interquartile range [IQR] 43 e 61). The great
saphenous vein was treated in 18 patients. The median vein diameter was 6.8 mm (IQR 4.7 e 8.9). Previous
procedures were Cure conservatrice et Hemodynamique de l’Insuffisance Veineuse en Ambulatoire (CHIVA),
mechanochemical ablation, thermal ablation, and cyanoacrylate closure. The distribution of the clinical class
(Clinical Etiology Anatomy Pathophysiology [CEAP] classification) was 16 C2, three C3, and two C4 limbs.
Immediate technical success was 100%. There were no complications in the early post-operative period. The
median follow up was eight months (IQR 5 e 10). The occlusion rate demonstrated by DUS was 100% (21/21) at
one week, 100% (21/21) at six months, and 86% (18/21) at 12 months. The median post-procedural vein
diameter at one week, six months, and 12 months was 4.8 mm (IQR 3.9 e 6), 4.3 mm (IQR 3.5 e 5.5), and 4 mm
(IQR 3 e 4.9), respectively.
Conclusion: Combination CDFS with PSTA achieves good short and medium term venous occlusion rates,
associated with few complications in patients with recurrent symptomatic saphenous reflux.
� 2022 The Author(s). Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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INTRODUCTION

The varicose vein recurrence rate is variable and remains a
complex and costly problem despite improvements in pre-
operative investigation and surgical techniques. Duplex
ultrasound (DUS) recurrence does not necessarily mean
clinical recurrence. The most frequent source of recurrent
reflux is incompetence of the saphenofemoral junction (SFJ)
resulting from several aetiologies: neovascularisation (most
frequent), technical failure or tactical error, disease pro-
gression, and uncertain causes.1

Ultrasound guided sclerotherapy with liquid agent was
described for the first time by Schadeck in 1986.2 The
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introduction of foam showed benefits compared with the
liquid form by minimising dilution, increasing surface area,
and prolonging sclerosant-endothelium contact time, thus
enhancing the therapeutic action with a major reduction in
the total volume used. Ultrasound guided foam sclero-
therapy (UGFS) has advantages compared with surgery and
endovenous ablation: less time consuming, easily repeat-
able, less pain, fast recovery, and relatively inexpensive.3

Although UGFS is the endovenous technique with the
highest recanalisation rates in primary varicose vein treat-
ment,4e6 it may be an option in recurrent symptomatic
patients with several technical details modified.

In 1997, Parsi7 published a technical modification adding
the use of angiographic catheters in order to release the
foam in a more homogeneous way and cause spasm in the
vein wall during the pull back procedure. This modification
is called catheter directed foam sclerotherapy (CDFS) and
ensures contact between the foam and the endothelium. In
2005, Thibault8 reported his experience combining foam
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sclerotherapy and peri-venous tumescent anaesthesia in
order to minimise the vein diameter and ensure the best
possible contact between sclerosant and venous wall.

UGFS may be considered the primary treatment in pa-
tients with recurrent reflux with a IIa recommendation and
B level of evidence recommendation in the 2015 European
Society for Vascular Surgery (ESVS) Guidelines.3

The aim was to assess the short and midterm efficacy and
safety of CDFS with tumescent anaesthesia in patients with
recurrent symptomatic saphenous trunk reflux.
MATERIALS AND METHODS

This was a prospective observational study from February
2018 to February 2019 including 21 consecutive patients
referred with recurrent symptomatic varicose veins due to
saphenous insufficiency.

Inclusion criteria were patients with recurrent symp-
tomatic saphenous incompetence (reflux > 0.5 seconds).
Exclusion criteria were pregnancy, acute deep or superficial
vein thrombosis, severe peripheral arterial occlusive disease
(ankle brachial index < 0.5), symptomatic patent foramen
ovale (PFO), cardiac or renal failure, immobility, active
cancer, thrombophilia (e.g., deficit of AT III, protein C, and
protein S), allergy to sodium tetradecyl sulphate (STS) or
polidocanol.

All patients were fully informed of the interventional pro-
cedures and gave their informed consent to the treatment.

Standing DUS with measurement of great saphenous
diameter three cm from the terminal valve was performed
pre-operatively.

All the patients underwent surgery in an operating room
under local anaesthesia (mepivacaine 1% without adrena-
line) injected at the puncture point and along the phle-
bectomy sites. The saphenous trunks were cannulated
under ultrasound guidance at the most distal refluxing site.

A hydrophilic 0.03500 guidewire and a 5F Berenstein
catheter were inserted through a 5F introducer sheath.
Once the catheter was placed at the most proximal area of
the saphenous trunk, peri-saphenous tumescent anaes-
thesia (PSTA) was performed under ultrasound guidance
until the puncture site was reached. Tumescent solution
was composed of 10 mL of 1% mepivacaine, 10 mL of so-
dium bicarbonate 10 mEq/10 mL, and 500 mL of saline. The
volume of tumescent solution used was sufficient to make
the whole length of the vein collapse.

Sclerosant foam (SF) was prepared with STS 3% or poli-
docanol 3% using the Tessari method (one part of sclerosant
liquid and four parts of air). Once PSTA had been completed,
the catheter was pulled back continuously at approximately
2cm/s while injecting foam. The volume injected foam
depended on the length of the vein to be treated.

Post-operative compression consisted of a multilayer low
elasticity adhesive bandage for 48 hours followed by a
medical compression stocking class II (22 e 29 mmHg
pressure at the ankle) for 45 days during daytime only.
Prophylactic low molecular weight heparin was prescribed
for 10 days after surgery.
Clinical evaluation and DUS were performed pre- and post-
operatively. “Complete occlusion” was defined as total
incompressibility of the great saphenous vein (GSV) trunk and
absence of colour Doppler flow over more than 80% of the
length of the treated segment. “Partial recanalisation” was
defined as partial compressibility of the treated segment and
or an occlusion <80% of the intended length treated. A fully
recanalised vein was diagnosed in the presence of a
completely compressible lumen over more than 20% of the
treated segment. Recanalised vein segments were tested for
the presence of antegrade flow only, or reflux.

A descriptive statistical analysis was made using median
as measure of central tendency, interquartile range (IQR) as
measure of spread and absolute and relative (percentage %)
values.
RESULTS

The sample consisted of 11 male and 10 females (median
age 52 years; IQR 43 e 61). No patients were excluded from
the study as they all met the inclusion criteria.

The great saphenous vein was treated in 18 patients and
the small saphenous vein in three patients. The median vein
diameter was 6.8 mm (IQR 4.7 e 8.9). The previous pro-
cedures were CHIVA (76%, n ¼ 16), mechanochemical
ablation (14%, n ¼ 3), radiofrequency thermal ablation (5%,
n ¼ 1), and cyanoacrylate closure (5%, n ¼ 1).

The distribution of the clinical class (Clinical Etiology
Anatomy Pathophysiology [CEAP] classification) was 16 C2,
three C3, and two C4 limbs.

Immediate technical success was 100%. The median vol-
ume of SF per procedure was 9 mL (IQR 7 e 10) and the
median length of the targeted vein was 30 cm (IQR 20 e
45). Concomitant phlebectomies were performed in 52%
(n ¼ 11). There were no complications in the early post-
operative period. Patients did not report any neurological,
pulmonary, or cardiac symptoms intra-operatively, or in the
following hours or days; no deep vein thrombosis was
detected at clinical or DUS follow up. No skin pigmentations
were observed at the site of the treated veins. No com-
plementary procedures were necessary during follow up.

All the patients reported improvement of the symptoms
(heaviness, swelling, cramps) discussed before the proced-
ure. Only one patient reported a feeling of tightness in the
first post-operative week without clinical findings of
superficial vein thrombosis that was resolved with non-
steroidal anti-inflammatory drugs.

The median follow up was eight months (IQR 5 e 10).
The treated saphenous trunk occlusion rate, demon-

strated by DUS, was 100% (21/21) at one week and six
months (21/21), and 86% (18/21) at 12 months. Two of the
three patients with recanalised veins presented with ante-
grade flow and without symptoms, so the “reflux free” ratio
was 95% (20/21) at 12 month follow up (Fig. 1).

The median post-procedural vein diameter at one week,
six months, and 12 months was 4.8 mm (IQR 3.9 e 6), 4,3
mm (IQR 3.5 e 5.5), and 4 mm (IQR 3 e 4.9), respectively
(Fig. 2).
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Figure 1. Colour duplex ultrasound post-operative outcomes at
one week, six months, and 12 months.
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DISCUSSION

The DUS results of the present study show that CDFS for
venous truncal incompetence combined with PSTA and
additional phlebectomies of the varicose tributaries is a safe
and effective technique increasing the probability of success
in terms of vein occlusion at midterm follow up for the
treatment of recurrent varicose veins, although it is also
the case that this combination (CDFS with PSTA) makes the
procedure more complex than UGFS.

A 100% occlusion rate was obtained at six month and
86% at 12 month follow up without complications. For the
treatment of primary varicose veins, this procedure has
already demonstrated many advantages over UGFS, such as
high occlusion rates at short, medium, and long term follow
up a with lower risk of major complications.9

An overall absence of procedure related symptoms and
signs was recorded, which may correlate with the mini-
invasiveness of the procedure and with the good efficacy
of compression.

Dos Santos et al.10 reported a full success rate of 75% at
12 month follow up, but 12 patients of the CDFS with
tumescence group received re-treatment sessions. The
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Figure 2. Comparison of median post-procedural vein diameter at
one week, six months, and 12 months was 4.8 mm (interquartile
range [IQR] 3.9 e 6), 4.3 mm (IQR 3.5 e 5.5) and 4 mm (IQR 3 e
4.9), respectively.
present results are slightly better with no patients requiring
re-treatment sessions.

A series of 88 limbs with primary GSV reflux managed by
CDFS after perivenous tumescent anaesthesia was reported
by Cavezii et al.11 The occlusion rates based one colour
duplex ultrasound were 100% at 40 days or six months,
94.3% at 12 months, and 89.4% at 36 months. These slightly
better results, compared with the present study, may be
due to the application of intrasaphenous saline irrigation in
order to flush the blood out of the vein and to achieve a
nearly blood free GSV segment. At the 36 month follow up
six of the nine recanalised veins presented antegrade flow
and none of them refluxed. The overall DUS showed no
reflux in 82 of the 85 GSVs available for the 36 months
follow up, which accounts for 96.5% “reflux free” (occluded
plus competent veins) GSVs. These results are very similar
to those obtained in the study after 12 months (“reflux free
ratio 95.2%).

The difference in results compared with other similar
publications may be for two reasons: (1) systematic appli-
cation of echo guided perivenous tumescent anaesthesia
that minimises the vein diameter ensuring a better contact
between endothelium and sclerosant; (2) controlled and
more homogeneous foam release as has been proven by
other authors with occlusion rates ranging from 67% e 93%
in patients with primary venous reflux.12e16 Moreover, the
catheter itself induces vasospasm furthering the vein diam-
eter reduction resulting from the application of tumescence.

The weak points of the study are the limited number of
patients and the lack of a control group, which does not
facilitate comparison with other techniques (e.g., thermal
ablation or cyanoacrylate sealing); hence, the comparison
only refers to literature data.

Conclusions

This prospective observational study demonstrates that the
combination of catheter directed foam sclerotherapy with
peri-saphenous tumescent anaesthesia achieves good short
and medium term venous occlusion rates, associated with a
low risk of complications in patients presenting recurrent
symptomatic saphenous reflux.

Larger randomised controlled studies with longer follow
up are needed to further validate this therapeutic modality.
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