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Ultrasound-guided foam sclerotherapy of the saphenous trunks is

associated with a low 5-year recurrence rate and improved quality

of life in patients with chronic venous disease: A multicenter study

Fabrizio Mariani, MD,a,b Ludovico Carbone, MD,c Giampaolo Sozio, MD,b,c Rosaria Massaroni, MD,a

Eleonora Andreucci, MD,c Valerio Bianchi, MD,d and Matteo Bucalossi, MD,d Siena, Italy; Bruxelles,

Belgium; and Firenze, Italy
ABSTRACT
Objective: The study attempts to test whether ultrasound-guided foam sclerotherapy (UGFS) is a durable treatment for
incompetent great saphenous vein (GSV) and incompetent small saphenous vein (SSV) in primary chronic venous disease
(CVD), Clinical-Etiology-Anatomy-Pathophysiology (CEAP) clinical grade 2 to 4 disease. Secondary end points are to
evaluate its safety in terms of complications, to compare patients’ quality of life before and after the treatment, and to
identify risk factors that may predict recurrence of CVD after UGFS.

Methods: Multicenter retrospective cohort study on 346 patients. The sclerosing agent was sodium tetradecyl sulfate
(STS) in foam. The foam was prepared with the double-syringe technique (liquid-to-gas CO2O2 30:70 ratio of 1:4). The
sclerosing agent concentrations were 1% for saphenous trunk diameter 4 to 7 mm, 3% for saphenous trunk of >7 mm.
Sodium tetradecyl sulfate was injected directly into the GSV/SSV, achieving a total maximum volume of 10 mL per
session. A median of two sessions was performed (range, 1-5).

Results: In this cohort, 205 patients were categorized as CEAP C2 (59.2%), and 141 (40.8%) had worse CVD (CEAP $3). The
median follow-up was 60 months (range, 6-60 months). At the end of follow-up, 296 patients (85.5%) had no truncal
reflux, with a 5-year disease-free time (between last procedure and evidence of recurrent disease) of 77.7 6 2.16%. GSV
and SSV showed similar 5-year recurrence-free time rates (69.9% vs 76.8%; P ¼ ns), whereas patients with a diameter of
the saphenous trunk of #8 mm had lower recurrence than those with >8 mm (91.3% vs 46%; P < .0001). Ninety patients
(26%) showed CVD recurrence, occurring at a median of 48 months. A further UGFS treatment was needed in 50
symptomatic patients (14.4%), resulting in an 80% success rate. At univariate analysis, large diameter of the saphenous
trunk (P < .0001), male sex (P ¼ .030) and greater number of treatment sessions (P ¼ .009) were identified as significant
prognostic factors for recurrence. Immediate complications occurred in 3.7% of patients: seven headache and six visual
disturbances. Endovenous foam-induced thrombosis was detected in six patients (2.8%) 1 week after treatment. Cuta-
neous hyperpigmentation appeared in 37 patients (10.7%). Post-treatment revised Venous Clinical Severity Score and
Chronic Venous Disease Quality of Life Questionnaire 14 scores were significantly lower than before treatment (P < .001).

Conclusions: UGFS of the GSV/SSV is effective, safe in the long term and well-accepted by patients. UGFS is a viable
option to surgery and endovenous thermal or nonthermal ablation in the treatment of saphenous trunk incompetence
(CEAP clinical grade 2-4). (J Vasc Surg Venous Lymphat Disord 2025;13:102212.)
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Varicose veins, often associated with chronic venous
disease (CVD), affect 10.4% to 39.0% of the population.1

The high prevalence of the disease, the frequent occur-
rence of painful swelling of the lower limbs, the impair-
ment of daily activities, and the increasing costs to
health care systems have raised the need to identify
modifiable risk factors and permanent treatments.2,3

Compared with conservative treatments, invasive pro-
cedures are long lasting, even when compression ther-
apy is the mainstay of treatment. Conventional
treatments of incompetent great saphenous vein (GVS)
and small saphenous vein (SSV) are the surgical high
ligation and stripping with local phlebectomy. However,
minimally invasive techniques have been shown to be
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ARTICLE HIGHLIGHTS
d Type of Research: Multicenter retrospective cohort
study

d Key Findings: Ultrasound-guided foam sclerother-
apy in 346 patients with primary chronic venous dis-
ease resulted in a 5-year disease-free rate of 77.7 6

2.16%, with most recurrences in patients with a
saphenous trunk diameter of >8 mm (91.3% vs
46%). In post-treatment surveys, patients reported
improved quality of life (P < .001).

d Take Home Message: Ultrasound-guided foam
sclerotherapy is an effective, long-term, safe, and
well-accepted procedure for saphenous trunks
incompetence.
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at least as effective as open surgery, leading to an expan-
sion of indications for this type of treatment in many
countries.4,5

Both ultrasound-guided foam sclerotherapy (UGFS)
and other thermal endovenous procedures have been
described to improve symptoms and related quality of
life (QoL) with high levels of patient satisfaction and
lower morbidities. In the short term, outcomes from
UGFS, radiofrequency, and endovenous laser ablation
(EVLA) seem to be quite similar,6,7 although UGFS is likely
to be more cost effective.8 Nonetheless, most published
studies on UGFS have heterogeneous cohorts and
describe questionable treatment methods. Conse-
quently, there is very low to low certainty evidence that
UGFS is an effective long-term treatment for saphenous
trunk.9,10 To date, last European Society for Vascular Sur-
gery guidelines recommended UGFS for the treatment
of tributary varicose veins and incompetent GSV/SSV
with a diameter of <6 mm.11

This study aimed to evaluate the long-term efficacy of
UGFS of GSV and SSV. Secondary end points were to
assess safety in terms of complications, even in larger
diameter varicose trunks, and to compare patients’ QoL
before and after treatment.
METHODS
We performed a multicenter retrospective cohort study

on 346 patients.

Patient selection. All patients undergoing only UGFS
for GSV/SSV incompetence between January 2018 and
December 2023 were identified retrospectively from
three regional referral centers (Campostaggia Hospital,
Poggibonsi, Siena, Italy; Angiomedica Vein Clinic, Colle
Val d’Elsa, Siena, Italy; and Valdisieve Hospital, San Fran-
cesco, Firenze, Italy).
The inclusion criteria were primary CVD, unilateral GSV

or SSV axial reflux in a symptomatic patient confirmed
by duplex ultrasound examination, Clinical-Etiology-
Anatomy-Pathophysiology (CEAP) clinical classification
C2 to C4 and age 20 to 85 years.
A complete duplex ultrasound scan of the deep and su-

perficial venous system of the lower limb was performed
with the patient in the supine position. Duplex ultra-
sound examination for venous reflux was performed
with the patient in an upright position with the knee of
the leg being examined slightly flexed at the GSV at
the saphenofemoral junction (SFJ) and at the thigh,
and at the SSV at the saphenopopliteal junction (SPJ)
and at the calf.12 Reflux had to be provoked by a Valsalva
maneuver and manual compression of the thigh or calf.
Incompetence was defined as a reflux of >0.5 seconds.
The diameter of the saphenous trunk was measured in
the upright position in a vein segment without focal dila-
tation (at 15 cm from the SFJ and at 3 cm below the SPJ).
Other useful ultrasound information included accurate
venous mapping, showing the course of the reflux, the
length of the refluxing trunk, local saphenous dilatations
and/or aneurysms, and the course and diameters of the
main tributaries and communicating veins.13

Exclusion criteria were incompetent saphenous trunk
with hypoplastic segments (usually at the thigh), prior
treatment for CVD, allergy to the sclerosant, acute deep
vein thrombosis (DVT) and/or pulmonary embolism,
acute superficial venous thrombosis, local infection in
the area of sclerotherapy or severe generalized infection,
prolonged immobility and bed rest, known right-to-left
shunting through a patent foramen ovale, pregnancy, se-
vere peripheral arterial occlusive disease, strong predis-
position to allergies, moderate to severe risk of venous
thromboembolism, neurological disorders, migraine
and visual disturbances after previous foam sclerother-
apy, lymphoedema, BMI of >40 kg/m2, severe general
illness, and malignancy.
Anticoagulants, warfarin/direct thrombin inhibitors,

low-molecular-weight heparins, fondaparinux, and anti-
platelet agents (aspirin, clopidogrel) were not
discontinued.
This study was conducted in accordance with the te-

nets of the Declaration of Helsinki. Patient confidentiality
and data protection were ensured throughout the study
by anonymizing patient information and using secure
electronic databases. All patients provided written
informed consent before participating in the study and
the institutional review board approved the collection
of data (UGFS ver. 1, USL Toscana sudest). Publication
consent is not required, because no photographs or im-
ages that contain identifiable individual characteristics
or vascular images were used. The results of this study
were reported according to the STROBE statement for
cohort studies.14

Peri-UGFS treatment care. All cases were performed by
vascular surgeons or angiologists with same technique.
To be credentialed for study entry and minimize bias,
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the performing physicians has to have experience in
both open and minimally invasive techniques. All
vascular specialists were not blinded when formulating
the hypothesis.
Patients in CEAP clinical classes 3 to 4 were treated with

compression therapy (bandages and elastic stockings) to
reduce edema before starting UGFS.
The sclerosing agent was sodium tetradecyl sulfate (STS

[Fibrovein]) in foam. The foam was prepared with the
double-syringe method (liquid-to-gas CO2O2

30:70 ratio
1:4). The automated Varixio foam preparation system
has replaced the physician compounded foam in the
last 2 years of our study. The sclerosing agent concentra-
tions were 1% for a saphenous trunk diameter of 4 to
7 mm and 3% for saphenous trunk of >7 mm.
Started injections (5 mL Terumo syringe, 21G needle)

were proximal with the patient in the lying position. Usu-
ally, the first injection of 4 mL of foam was given between
5 and 10 cm from the SFJ or SPJ, and the second at mid-
thigh/mid-calf in the first session. The thigh (GSV) or calf
(SSV) injections are given near to the outlets of the major
tributaries and/or the incompetent perforating veins.
Foam was injected rapidly over a few seconds, with a
maximum foam dose of 4 mL per injection and 10 mL
per session. Foam progression is carefully monitored
with duplex ultrasound imaging. The total amount of
foam used depends on the size of the veins and the de-
gree of vein spasm when the foam is injected. Typically,
4 mL of foam will treat approximately 10 to 15 cm of
saphenous trunk with an average diameter of #8 mm.
However, we recommend injecting enough foam so
that the vein is in spasm and full of foam as observed
by duplex ultrasound examination. Normally, we have
injected fresh foam every 15 to 20 cm along the saphe-
nous trunk, although there is no evidence to support
that specific distance. The foam fills the vein and spreads
first proximally and then distally from the injection point
for approximately 10 to 15 cm. The foam loses its struc-
tural stability and is usually disrupted at the outlet of
the superficial epigastric vein at the SFJ. The foam is usu-
ally disrupted and deactivated near the popliteal vein at
the SPJ, or near the gastrocnemius trunk if the SSV flows
into it. If hyperechogenic firm foam was detected in axial
veins below the fascia, the injection is stopped and the
patient asked to dorsiflex and plantarflex his or her ankle.
A minimum of 1 to 2 minutes between each injection
shall be counted to minimize the amount of foam
used, although this is a non-evidenced-based time. No
ultrasound-guided compression was performed.
Because the GSV was competent below the knee in
239 legs (90.9%), we treated the GSV at the thigh first
and the tributaries were treated afterward.
Compression therapy was provided by eccentric

compression with pads and post-operative stocking after
treatment for 7 days.15 After first week, the stocking was
worn during the day and removed at night until the
end of treatment. Low-molecular-weight heparin (40-
60 mg enoxaparin) was given in patients with limited
mobility, with larger varicose veins (diameter of
>8 mm), confirmed prior CEAP class 3 to 4 disease
and/or with previous deep or superficial vein thrombosis
and known inherited or acquired untreated thrombo-
philia. Patients were instructed to maintain daily habits
and exercise.
Up to five sessions were performed to complete the first

treatment. Patients had duplex ultrasound evidence of
complete ablation at the end of the treatment. Patients
attended the outpatient clinic at 1, 3, 6, and 12 months
and then annually. A full physical examination and lower
extremity duplex ultrasound examination were per-
formed routinely at each follow-up visit.
As described by the National Institute for Health and

Care Excellence, complete ablation refers to complete
occlusion of the incompetent GSV and SSV along the
entire length of the vein; recanalization refers to the pres-
ence of venous flow with or without reflux in a previously
occluded vein.16 The presence of symptomatic residual
or recurrent saphenous trunks reflux after the end of
UGFS treatment was considered a treatment failure. Pa-
tients with residual, recurrent, or new truncal symptom-
atic reflux are offered further UGFS treatment.

Measures. Demographic information, such as age and
sex, along with basal characteristics (including duplex ul-
trasound mapping, anatomy and length/diameter of the
saphenous trunk, QoL and venous disease severity), UGFS
procedure data (including concentrations and injected
volumes of sclerosing agent, preparation of the foam, in-
jection technique, sites of the injection points, duplex ul-
trasound checks during and after the foam injections,
compression therapy), postprocedure adverse sequelae,
and complications were recorded. Adverse sequelae
are hyperpigmentations, temporary swelling, teleangec-
tatic matting, pain, localized urticaria, and stress-related
symptoms, such as vasovagal reflex. Immediate compli-
cations are systemic allergic reactions, intraarterial in-
jections, headaches, nausea, vomiting, paresthesias, and
transient visual disturbance (defined as transient visual
phenomena related to the onset of a migraine headache
attack without visual aura lasting 5-60 minutes), and
delayed complications are DVT, superficial vein throm-
bosis, endovenous foam-induced thrombosis, or skin
necrosis.
CVD was classified using the CEAP classification system

and its 2020 revision.17 CEAP classification was deter-
mined by direct physical inspection and color duplex
investigation of the lower extremities by providers at
each site (C0, no visible or palpable signs of venous dis-
ease; C1, telangiectasias or reticular veins; C2, varicose
veins; C3, edema; C4, skin and subcutaneous tissue
changes; C5, healed venous ulcer; and C6, active venous
ulcer).
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QoL was assessed with the scoring tools: the revised
Venous Clinical Severity Score (r-VCSS),18 and the short
Chronic Venous Disease Quality of Life Questionnaire
(CIVIQ-14),19 at baseline before treatment and in the
post-treatment period. The r-VCSS included 10 features
of venous disease and was scored on a severity scale of
0 to 3. These included skin changes (extended to include
pigmentation), inflammation and induration, ulcers
(including number, size, and duration), and a category
for compression, with higher scores indicating better
compliance. Total score ranges from 0 to 30. In the
abbreviated CIVIQ-14 questionnaire, symptoms experi-
enced in the 4 weeks before screening were rated on a
Likert scale from 1 to 5 (1 [no pain/not bothered at all]
to 5 [severe pain/impossible to do anything]). The 14
questions used in the abbreviated CIVIQ were catego-
rized as follows: pain (3 questions), physical functioning
(5 questions), and social activities (6 questions). Three
scores were calculated: a score per item (range, 1-5), a
score per dimension (range, 0-100), and a global score
(range, 0-100). The score for each dimension was ob-
tained by adding the scores for each individual item,
and the global index was obtained by summing the
scores for the 14 items. Absolute scores were converted
to an index. Patient satisfaction was defined as a CIVIQ
14 score of <35.

Statistical analysis. Owing to the descriptive nature of
this study, sample size calculations were not performed,
and the cohort size was determined by the selected
criteria.
Categorical variables were reported as numbers and

percentages. Continuous variables were reported as
mean and standard deviation or median and range,
depending on the normal distribution of the data.
Recurrence-free time was defined as the months be-

tween the first procedure and evidence of recurrent dis-
ease, and disease-free time was defined as the number
of months between the last procedure and evidence of
recurrent disease. Both were plotted using the Kaplan-
Meier estimator. Odds ratios (ORs) and 95% confidence
intervals (CI) for risk factors associated with recurrence
disease were estimated using Cox regression.
The r-VCSS and CIVIQ-14 were compared using Wil-

coxon matched-pairs signed rank test.
Statistical analysis was performed using the SPSS 20.0

software package (SPSS Inc., Chicago, IL).

RESULTS
A total of 346 patients met inclusion/exclusion criteria:

85.5% were female (n ¼ 296), median age was 62 years
(range, 23-83 years). The median follow-up was 60
months (range, 6-60 months).

Before treatment. Clinical characteristics have been re-
ported in Table I. Most patients presented with involve-
ment of the GSV (n ¼ 263 [76%]). More than one-half of
the patients presented symptoms (n ¼ 240 [70%]), such
as edema, heaviness and/or pain, and median CIVIQ-14
was 45 (range, 18-70). At physical examination 205 pa-
tients were categorized as CEAP C2 (59.2%), 124 (35.8%)
as CEAP C3, and 17 (5.0%) as CEAP C4.

UGFS. Procedure data are reported in Table II. At each
session, a median of 6 mL of foam was injected directly
into the saphenous trunk. Foam was equally prepared by
mixing 1% or 3% STS. A median of two treatment ses-
sions was performed (range, 1-5).
Immediate complications occurred in 3.7% of patients:

headache seven cases and transient visual disturbance in
six patients. These complications resolved spontaneously
within an hour of onset. Among delayed complications,
endovenous foam-induced thrombosis (American
Venous Forum ARTE classification20: 5 cases in class 1, 1
case in class 2) was described in six patients (2.8%) 1
week after UGFS. No superficial vein thrombosis superfi-
cial vein thrombosis and/or DVT was detected during
treatments. Cutaneous hyperpigmentation appeared in
37 patients (10.7%) and in 21 patients the transient
pigmentation faded within 24 months.

Follow-up. After treatment characteristics have been
reported in Table III. The median follow-up time was
60 months (range, 6-60 months).
On lower limb venous Duplex ultrasound examination,

evidence of reflux was described in 125 cases (36.1%)
occurring in a median time of 48 months. Notably,
marked recurrence was reported in 90 (26%) patients,
whereas 35 patients had asymptomatic reflux. Fig 1, A,
shows recurrence-free rate of the entire population. A to-
tal of 50 symptomatic patients (14.4%) underwent a
further UGFS treatment, resulting in an 80% success
rate (40 cases). At the end of follow-up, 296 patients
(85.5%) had no (261 cases) or asymptomatic (35 cases)
truncal reflux, with a five5year disease-free time rate of
77.7 6 2.16% (Fig 1, B).
Patients with marked reflux in the GSV or SSV showed

similar 5-year recurrence-free time rates (69.9% vs 76.8%;
P ¼ ns; OR, 1.395; 95% CI, 0.85-2.28) (Fig 2, A), whereas
significantly differences in terms of patients’ satisfaction
were found (Table IV). When categorized by the saphe-
nous trunk diameter, 5-year reflux-free time was longer
in patients with a preoperative diameter of #8 mm
than >8 mm (91.3% vs 46%; P < .0001; OR, 0.115; 95% CI,
0.05-0.23) (Fig 2, B).

Baseline prognostic factors. Table V shows the pre-
dictive factors for the recurrence of clinical reflux disease.
A greater number of treatment sessions was associated
with a higher recurrence rate, especially for patients who
received four or more sessions (P < .0001).

QoL. Almost all patients (n ¼ 329 [95.1%]) reported be-
ing satisfied with the procedure (CIVIQ-14 score of <35).



Table I. Before treatment characteristics

Characteristics No. (n ¼ 346) Percentage

Male/female 50/293 14.5/85.5

Age, years 60.5 6 13.2

Basal CEAP

2 205 59.2

3 124 35.8

4 17 5

GSV/SSV 263/83 76/23

Right/left 213/133 61.6/38.4

Diameter, mm 7.1 6 1.3

Basal symptoms

Edema 131 37.9

Heaviness 106 30.6

Pain 76 22

Basal r-VCSS 5.4 6 2.3a

Basal CIVIQ-14 45 (38-54)a

CEAP, Clinical-Etiology-Anatomy-Pathophysiology classification sys-
tem; CVD, chronic venous disease; GSV, great saphenous veins; SSV,
small saphenous veins; r-VCSS, revised Venous Clinical Severity Score;
CIVIQ-14, short Chronic Venous Disease Quality of Life Questionnaire.
Values are mean 6 standard deviation, number (%), or median (inter-
quartile range).
aData available for 213 patients.

Table III. Follow-up data

Characteristics No. (n ¼ 346) Percentage

Saphenous reflux (after first
treatment)

125 36.1

Retreatment 50 14.4

Saphenous trunk (at the
end of follow-up)a

Total occlusion 245 70.9

Partial recanalization
without symptoms

51 14.6

Partial recanalization
with symptoms

3 1

Complete recanalization
with symptoms

47 13.5

After treatment CEAP

1 126 59.1b

2 77 36.2b

3 6 2.8b

4 4 1.9b

r-VCSS 1.84 6 1.7b

CIVIQ-14 16 (14-22)b

CEAP, Clinical-Etiology-Anatomy-Pathophysiology classification sys-
tem; CVD, chronic venous disease; GSV, great saphenous veins; SSV,
small saphenous veins; r-VCSS, revised Venous Clinical Severity Score;
CIVIQ-14, short Chronic Venous Disease Quality of Life Questionnaire.
Values are mean 6 standard deviation, number (%), or median (inter-
quartile range).
a“Total” when occlusion of the saphenous trunk without reflux was
achieved after last treatment, otherwise “partial recanalization”; in
“complete recanalization” reflux was symptomatic.
bData available for 213 patients.
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Fig 3 compared before treatment and after treatment r-
VCSS score (Fig 3, A) and CIVIQ-14 score (Fig 3, B). Patients
with higher scores are equally distributed among the
centers (92.9%, 96.2%, and 95.6% in each group).
After treatment symptoms were registered in 3.8% of

patients and no case of edema, heaviness, or pain were
reported, although 109 patients (31.5%) required pro-
longed use of thigh compression stockings (Table III).

DISCUSSION
UGFS treatment shows a high level of variability, with

no validated techniques currently available. Published
Table II. Ultrasound-guided foam sclerotherapy (UGFS)
characteristics

Characteristics No. (n ¼ 346) Percentage

Sodium tetradecyl sulphate
1%/3% (first session)

176/170 50.9/49.1

Injected foam (first session),
volume (range)

6 (4-8)

Total sessions

1 49 14.2

2 153 44.2

3 113 32.7

4 23 6.6

5 8 2.3

Stockings 250 72.2

Values are number (%) or mean 6 standard deviation.
case studies are generally unspecific; there is a tendency
to group sclerotherapy of varicose veins with different
anatomical and clinical characteristics, such as saphe-
nous veins, tributary veins, and the anterior accessory
saphenous vein or others.21 The current main goal is to
select the optimal treatment, tailored to the severity of
the CVD, to ensure long-lasting results while providing
the most cost-effective and least invasive outcome.22

We focused on patients with a symptomatic CVD of
the GSV or SSV using a standardized technique that re-
lies heavily on accurate venous mapping, measurement
of vein diameter, and assessment of flow rates (trunks,
tributaries and perforating veins). C5 and C6 patients
were excluded from our retrospective analysis to ensure
a homogeneous study cohort and to provide precise
data on the efficacy of UGFS in a well-defined patient
population that commonly undergoes the technique. It
was mandatory that major symptomatic refluxes were
treated first, and that nonrefluxing venous tracts were
preserved to ensure optimal superficial venous outflow.
Our method allowed the use of low doses (4 mL per in-
jection and 10 mL per session), concentrations (1% for
saphenous trunk diameter of 4-7 cm, 3% for trunk diam-
eter of >7 cm) of foam sclerosing agents, and the selec-
tivity of the treatment.



Fig 1. (A) recurrence-free time after first ultrasound-guided foam sclerotherapy (UGFS) treatment and (B)
disease-free time in the entire cohort.

6 Mariani et al Journal of Vascular Surgery: Venous and Lymphatic Disorders
July 2025
Some studies showed an 80% to 93% efficacy after the
first treatment.23 However, most studies did not distin-
guish between symptomatic and asymptomatic disease
after treatment failure and highlighted a common pref-
erence for treating recurrences with open surgery or
thermal ablation.24 Approximately one-half of our pa-
tients showing residual or recurrent saphenous trunk
incompetence were asymptomatic at the end of the
study and did not require any treatments, whereas
symptomatic cases (14.5%) treated again with the same
technique resulted in an 80% success rate. A Dutch trial
showed noninferiority in the recurrence rate of USGF
treatment compared with surgical stripping with high
ligation for reflux associated with venous symptoms
(11.3% vs 9.0%), although follow-up was limited to 2 years
after surgery.25 The more recent re-analysis of their re-
sults described a low rate of symptomatic recurrence in
the surgery group 8 years after treatment (72.1% vs



Fig 2. Recurrence-free time in patients: (A) with reflux in the great saphenous veins (GSV) vs small saphenous
veins (SSV) and (B) with an insufficient vessel of #8 mm vs >8 mm in diameter.
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Table IV. Symptoms after great small saphenous (GSV) vs
small saphenous vein (SSV) treatment

Characteristics
GSV

(n ¼ 162)
SSV

(n ¼ 51) P value

After treatment CEAP nsa

#2 156 47

>2 6 4

After treatment
symptoms

7 1 nsa

r-VCSS (mean) 2 1.3 .006a

CIVIQ-14 (median) 17.5 15 .016a

CEAP, Clinical-Etiology-Anatomy-Pathophysiology classification sys-
tem; CVD, chronic venous disease; GSV, great saphenous veins; SSV,
small saphenous veins; r-VCSS, revised Venous Clinical Severity Score;
CIVIQ-14, short Chronic Venous Disease Quality of Life Questionnaire.
Boldface entries indicate statistical significance.
aData available for 213 patients.
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55.1%). Major failures have been described in the SFJ and
above-knee GSV between patients treated with UGFS.
Nevertheless, only patients with GSV disease were
treated and there was a 50% dropout rate, which pre-
vents a realistic view of the failure rate in the general
population.26 We speculate that careful assessment of
symptoms and close monitoring will allow the patient
to be directed to early treatment of possible relapses
and prevent deterioration in QoL. The CLASS trial, which
involved 798 participants with primary varicose veins,
showed that minimally invasive techniques (UGFS and
EVLA) were associated with a faster return to normal ac-
tivities than surgery. In addition, UGFS was superior to
EVLA in terms of return to full-time work and short and
long distance walking.27 In our cohort, both question-
naires showed a significant improvement in QoL after
UGFS, further demonstrating its long-term safety and pa-
tient acceptance.
The incidence of nonsaphenous recurrences after first

treatment of the saphenous trunks was not analyzed.
The available evidence suggests that surgical and
Table V. Univariate analysis

Variables

Univariable Cox

HR P value

Sex, male/female 0.53 [0.30-0.97] .030

Age, #65/>65 years old 0.84 [0.55-1.27] .404

Vessel diameter, #8 mm/>8 mm 4.80 [2.82-8.23] <.0001

CEAP class, 2/3-4 0.85 [0.52-1.38] .506

Sodium tetradecyl sulphate
(first session), 1%/3%

1.32 [0.74-2.33] .345

Injected foam, #6 mL/>6 mL 0.86 [0.46-1.59] .642

Total sessions, 1-2/>2 2.50 [1.26-5.0] .009

CEAP, Clinical-Etiology-Anatomy-Pathophysiology classification sys-
tem; HR, hazard ratio.
Boldface entries indicate statistical significance.
endovenous ablative treatments have similar recurrence
rates.10,28 A reduction in invasiveness, an increase in accu-
racy, and selectivity in the treatment of endovenous
techniques have been associated with a decrease in vari-
cose recurrence, particularly at the SFJ or SPJ levels,
where the occurrence of new vessels is virtually
eliminated.
It has been hypothesized that certain factors, such as

the preparation and the concentration of the foam scle-
rosant, the lifecycle of the foam plug, the injection tech-
nique, the degree of vasospasm generated, or the
postsclerotherapy compression regimen, may influence
clinical outcomes.20,29 Other factors can influence the
filling of a vein with foam and the resulting venous
spasm: the position of the lower limb, the diameter of
the vein, the venous flow rates (shear stress and shear
rate), and the presence of any turbulence in the trunk,
as well as the outlets and diameters of the tributary veins
(varicose veins and/or normal veins) and/or perforating
veins, the sites of the foam injection. Foam biophysic
studies and duplex ultrasound scans show that, at high
shear rates, the injected foam loses stability and the
foam structure is disrupted. This means that, after the
foam has been injected, it loses its effectiveness at the
SFJ-SPJ owing to the presence of epigastric and com-
mon femoral or popliteal flow. At the saphenous outlet
of tributaries or perforating veins with a diameter of
>1 mm, the foam becomes inactive and affects the
outcome of the treatment; because of this, the sites of
the injection points should be close to the outlets of
the major tributaries and perforating veins along the
saphenous trunks. The foam injection rate must be fast
to allow the foam plug to spread better. Current biophys-
ical methods of foam characterization can help to opti-
mize therapeutic efficacy, although there remains a
lack of knowledge about the flow behavior of foam plugs
in the venous environment during treatment.30 The addi-
tion of catheter-directed foam sclerotherapy with or
without perisaphenous tumescent infiltration collapses
the vein, increasing surface contact and the degree of
venous filling. Although long-term results are not yet
available, it seems to offer a higher success rate than
UGFS in the short term and in the treatment of saphe-
nous trunks >8 mm in diameter.31 However, our
approach consisted of a direct injection into the vein,
which represents the least invasive and the most cost-
effective option. Furthermore, this method allowed to
inject fresh foam in a shorter time frame and at multiple
locations along the saphenous trunk, thereby enhancing
the efficiency and precision of the procedure.
Moreover, our study demonstrated a significantly low

recurrence rate when treating saphenous trunks
#8 mm in diameter (5-year rate of 91.3%), thus extending
the availability of USGF to a larger number of patients
than recommended by the most recent guidelines (OR,
4.80; 95% CI, 2.82-8.23; P < .0001).11,32 We speculate that,



Fig 3. Boxplot showing patients satisfaction using (A) revised Venous Clinical Severity Score (VCSS) score (P <
.001) and (B) short Chronic Venous Disease Quality of Life Questionnaire (CIVIQ-14) score (P < .001).
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for a larger diameter of the saphenous trunk, early treat-
ment of varicose tributaries could result in a reduction of
the diameter of the saphenous trunk, ultimately
improving long term outcomes. More studies are
needed. Male sex (OR, 0.53; 95% CI, 0.30-0.97; P ¼ .030)
and more than two treatment sessions (OR, 2.5; 95% CI,
1.26-5.0; P ¼ .009) were also identified as significant prog-
nostic factors for recurrence, suggesting that these pa-
tients were treated for more clinically severe disease.
Another interesting issue is the morbidity rate of UGFS

and other ablation treatments compared with open
surgery. We observed a negligible amount of both im-
mediate (<4%) and delayed (<3%) postprocedural
complications. Some patients developed redness and
pain over the treated veins, even with adequate
compression, particularly in the case of large extrafas-
cial varicose veins close to the skin. In these patients,
needle puncture of the semifluid sclerothrombus was
performed during the first 2 weeks after treatment,
which provided symptomatic relief and reduced skin
pigmentation in most cases. Endovenous foam-
induced thrombosis was the only major complication
detected and was treated with fondaparinux 5 mg/
day until the thrombosis resolved (mean, 10 days),
with no DVT and/or pulmonary embolism. In the Dutch
trial, thrombophlebitis as an adverse event of UGFS
occurred in 7.4% of patients, with one case of DVT and
one case of pulmonary embolism, both treated with
oral anticoagulant therapy. Other early complications,
such as groin infection, hematoma, or paresthesia,
were more common after surgery and improved overall
hospital costs.25

Given the retrospective nature of the study, the avail-
able data may not be representative of the whole
population, and randomized groups need to be analyzed
in further studies.

CONCLUSIONS
We suggest that UGFS treatment of the GSV/SSV is safe

and effective in the long term. The results are strictly
dependent on the therapeutic indications, the accuracy
of the diagnosis, the vein mapping, and the appropriate
UGFS technique. Saphenous trunks with a diameter of
#8 mm have a low recurrence rate, similar to that of
endovenous thermal and other nonthermal procedures.
For recurrent disease, a further treatment has a high suc-
cess rate, but because patients are at risk of developing
recurrences, they should be kept under surveillance.
Moreover, UGFS results in significant improvements in
symptoms and QoL, with high levels of patient satisfac-
tion and a rapid return to normal activities. Although
further work is needed to optimize the UGFS technique,
our study shows that there is no significant difference in
clinical outcomes between UGFS and other ablation
techniques. Because UGFS is less expensive and less inva-
sive, it is likely to be a more cost-effective option for most
patients.
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