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Ultrasound-guided foam sclerotherapy in the treatment
of chronic venous insufficiency*

Ecoescleroterapia com espuma no tratamento da insuficiência venosa crônica

Sandro Ceratti1, Fabrício Macedo Okano2, Alexandre B. Góes Pontes3, Antônio Luiz Pontes3,

Rogério Nastri3

Objective: To describe the results of foam sclerotherapy in the treatment of chronic venous insufficiency. Materials

and Methods: Longitudinal study of cases developed in the period between January of 2007 and November of 2009,
with 18 patients with venous insufficiency treated with ultrasound-guided foam sclerotherapy in a private clinic. The
Tessari’s method was utilized to produce the foam and the length of the patients’ follow-up varied from 4 to 44 months.
Total occlusion of the treated vein and complete ulcer reepithelialization were the primary outcomes, and the secondary
ones were vein caliber reduction, aesthetic improvement and patient’s satisfaction. Results: The rate of total or partial
occlusion achieved 83.4% in the first review (55.6% total and 27.8% partial) and 66% (44.4% total and 22.2% partial)
among the patients who underwent a second review. The rate of varicose veins occlusion achieved 80% and the rate
of ulcer healing achieved 70%. Conclusion: Ultrasound-guided sclerotherapy has demonstrated to be a safe and effective
procedure for the management of chronic venous insufficiency in this group of patients. The incidence of complications
was minimal and most of the patients reported satisfaction with the results of the treatment.
Keywords: Varicose ulcer; Varicose veins; Venous insufficiency; Sclerotherapy.

Objetivo: Descrever os resultados da ecoescleroterapia com espuma no tratamento de insuficiência venosa crônica.
Materiais e Métodos: Série de casos longitudinal. Entre janeiro de 2007 e novembro de 2009, 18 pacientes com
insuficiência venosa crônica foram tratados com ecoescleroterapia com espuma em uma clínica particular. O método
de Tessari foi utilizado para produção da espuma e o seguimento dos pacientes variou de 4 a 44 meses. Os desfechos
primários foram: oclusão total da veia tratada e reepitelização total das úlceras. Os desfechos secundários foram:
recanalização parcial com redução do calibre da veia, melhora estética e satisfação do paciente. Resultados: A taxa
de oclusão total ou recanalização parcial foi de 83,4% na primeira revisão (55,6% de oclusão total e 27,8% de reca-
nalização parcial) e de 66% (44,4% de oclusão total e 22,2% de recanalização parcial) entre os pacientes que tiveram
uma segunda revisão. A taxa de remissão de varizes foi de 80% e a taxa de cura das úlceras foi de 70%. Conclusão:

A ecoescleroterapia mostrou-se um procedimento seguro e eficaz para o tratamento de insuficiência venosa crônica
nesse grupo de pacientes. As complicações observadas foram mínimas e a maioria dos pacientes referiu satisfação
com os resultados do tratamento.
Unitermos: Úlcera varicosa; Varizes; Insuficiência venosa; Escleroterapia.
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rosing agent in the form of foam, guided by
ultrasound, in a given insufficient vein, in
order to reduce or occlude or reduce the
vessel diameter(2,3). The application of the
sclerosing agent in the form of foam causes
the dislodging of the blood in the vein and
the foam contact with the endothelium
causes vasospasm and vessel occlusion(3).

Sclerosing agents cause venous tunica
intima chemical irritation that by its turn
causes inflammation of the endothelial
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layer of the vessel. Such an inflammation
originates a local thrombus attached to the
vessel’s walls and the vessel turns into a
fibrotic or sclerotic cord(1). This inflamma-
tory process occurs as sclerosing agents
contain a hydrophilic pole and a hydropho-
bic one, which act by altering the endothe-
lial cells surface tension. The hydrophobic
pole connects to the surface of the cell,
while the hydrophilic one attracts water to
the inside of the cell, resulting in a rapid
and intense cellular hydration(1). The most
utilized sclerosing agents are polidocanol
and sodium tetradecyl sulfate, in concen-
trations ranging from 1% to 3% and vol-
umes ranging between 2 to 15 ml(3–8).
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INTRODUCTION

Sclerotherapy is the elimination of vari-
cose veins by injecting a sclerosing sub-
stance into the lumen of the vein(1). Foam
sclerotherapy is the application of a scle-
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The utilization of ultrasound-guided
foam sclerotherapy for the treatment of
venous insufficiency has been gaining
ground over the last years(9). The use of
foam in sclerotherapy was first reported by
Orbach, in 1944(10), who proposed the air
block technique, which consisted of the
injection of air prior to the injection of the
sclerosing agent, thus emptying the vessel
of blood so that the sclerosing agent had
greater contact with the vessel’s wall. Such
technique was utilized only for small and
medium varicose veins, and was not fre-
quently used until Cabrera developed his
microfoam technique, which comprised the
ultrasound-guided injection of a physi-
ological gas in the sclerosing agent(11). The
studies developed by Cabrera allowed the
improvement of ultrasound-guided sclero-
therapy, expanding the indications and uses
of such technique(12,13).

Ultrasound-guided foam sclerotherapy
is a safe and effective procedure, with a low
rate of complications, that has been prima-
rily utilized for the treatment of lower limbs
varices, offering results similar to those
obtained by surgery(2,13,14). Additionally,
ultrasound-guided foam sclerotherapy is a
relatively inexpensive procedure, mini-
mally invasive and that can be repeated
many times in the case of recurrence of in-
competent veins(15).

One believes that the effectiveness, sim-
plicity, inexpensiveness and the varied
possibilities of application make ultra-
sound-guided sclerotherapy an attractive
and effective treatment method, besides
allowing the treatment of patients who
have no access or present contraindications
for the surgical procedure(2,13).

Ultrasound-guided foam sclerotherapy
is still a little-known procedure in the Bra-
zilian scenario, in spite of the vast interna-
tional literature on the subject, showing
promising results.

The present study is aimed at describ-
ing the results of ultrasound-guided foam
sclerotherapy in the treatment of chronic
venous insufficiency.

MATERIALS AND METHODS

Longitudinal series developed in the
period from January 2007 to November
2009, including 18 patients with chronic

venous insufficiency treated at a private
clinic. The chronic venous insufficiency
was defined by the presence of varices or
chronic venous ulcers, related to greater
saphenous vein incompetence. The inclu-
sion criteria were the following: presence
of chronic venous insufficiency; clinical
severity rating (CEAP – clinical severity
etiology, anatomy, pathophysiology) be-
tween 3 and 6 (the score ranges from 0 to
6); and contraindication for surgical treat-
ment. The exclusion criteria were the fol-
lowing: presence of previous deep venous
thrombosis; interatrial or interventricular
communication (echocardiographically
evaluated prior to the procedure); periph-
eral arterial insufficiency; and active in-
flammatory process. The patients were in-
formed on the objectives of the study and
signed two copies of a term of free and
informed consent.

The procedures were jointly performed
by a radiologist and a vascular surgeon. The
patients were positioned in dorsal decubi-
tus with elevation of the lower limb to be
treated. The Tessari’s method(16) was uti-
lized to produce the foam. In the procedure,
two 10 ml syringes, one 21 scalp, 40 × 12
needles and a three-way tap to mix the scle-
rosing solution to air, were utilized.
Polidocanol was utilized as sclerosant at a
concentration between 1% and 3%; and the
total applied volume ranged between 5 and
20 ml (mean volume of 12.8 ml).

The progression of the foam within the
vessel was observed by means of color
Doppler ultrasound. After the procedure an
elastic compression was applied (with a
tensor type bandage) and the patients were
asked to deambulate for 15 to 20 minutes
and maintain the elastic compression ban-
dage for three uninterrupted days, and af-
ter that, to wear 30 to 40 mmHg compres-
sion socks for 20 to 30 days.

The patients underwent follow-up with
color Doppler ultrasound at 7 and 15 days
following the procedure, and the long-term
follow-up ranged from 4 to 44 months. The
ulcers with complete reepithelialization
and absence of drainage were considered
as healed. The varices that presented clini-
cal recovery and complete or partial occlu-
sion of the great saphenous vein were con-
sidered as healed. Cases of recurrence were
those in which there was epithelial rupture
of the ulcer in the treated limb or recurrence
of varicose veins with complete recanali-
zation of the great saphenous vein.

RESULTS

The mean age of the patients participat-
ing in the study was 61 years and 88.9%
were women. The main complaint was
chronic venous ulcer (61%), with duration
between 3 and 240 months (mean of 66
months), followed by varices (33.4%) and
hyperchromia (5.6%). Among the second-
ary complaints, edema, pain, hyperemia
and itch were observed. In 50% of cases,
the right lower limb was treated, and only
one patient had both limbs treated. As re-
gards the number of applications, in most
of the cases the patient received a single
application (55.6%) while 38.9% received
two and one (5.6%) received three appli-
cations. Table 1 presents the color Doppler
ultrasound results at the post-procedural
follow-up.

The great saphenous vein was the
treated vessel in all of the cases. Upon the
first follow-up, 55.6% of the vessels main-
tained complete occlusion, 27.8% pre-
sented partial recanalization and 16.7%
presented complete recanalization with
reduction of the vessel’s diameter. On av-
erage, the re-evaluation time was 13 months,
ranging between one and 37 months. Nine

Table 1 Result of color Doppler ultrasonography at the 1st and 2nd post-treatment follow-up.

Vessel condition

Complete occlusion

Partial recanalization

Complete recanalization

Total

n

10

5

3

18

First follow-up Second follow-up

n

4

2

3

9

(%)

(44.4)

(22.2)

(33.3)

(100)

(%)

(55.6)

(27.8)

(16.7)

(100)

n, number of patients.
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Figure 1. Right lower limb. A: Varices and chronic venous ulcer. B: Healed ulcer and resolution of

varicose vein after the procedure..

Figure 2. Chronic venous ulcer. A: Venous ulcer 12 years ago. Venous puncture for sclerosing agent infusion. B: Healed ulcer. Appearance of the healed ulcer

after the procedure.

patients were sonographically evaluated
twice during follow-up. Upon the second
follow-up, 44.4% of the treated vessels
maintained complete occlusion, 22.2% pre-
sented partial recanalization and 33.3%
presented complete recanalization.

The clinical evaluation of the varices
demonstrated that among the patients who
presented varices as the main complaint
(five cases), all of them presented clinical
improvement and one recurrence, and one
with complete recanalization of the great
saphenous vessel was observed. All the
others (80%) presented clinical improve-
ment and complete or partial recanalization
with reduction of the vessels’ diameter.

The evaluation of the patients present-
ing venous ulcers as the main complaint (10
cases) demonstrated that upon the first fol-
low-up, 7 were completely healed, 2 pre-
sented improvement although healing was
not complete, and 1 healed but presented
recurrence. Thus the venous ulcers reepi-
thelialization rate was 70%, with 30% pre-
senting recurrence or improvement without
complete reepithelialization.

Figure 1 presents the progression of a
case of varices and ulcer in right lower
limb. Figure 2 shows the progression of a
case of chronic venous ulcer. Figure 3 pre-
sents a case of varices with dilated and tor-
tuous greater safenous vein before the pro-

cedure, and the outcome, 15 days after the
procedure. Figure 4 shows two sonogra-
phic images: one acquired during the pro-
cedure, and another, acquired at one-year
follow-up.

The analysis of complications demon-
strated that 72.2% of the patients did not
present any complication. Among the cases
where some adverse event was observed
(27.8%), there was one case of telangiecta-
sis, three cases of superficial blood cloths
and one case of superficial skin necrosis.
All the cases were assisted by the physi-
cians responsible for the procedure and
were resolved. The patient with telangiecta-
sis received superficial applications of scle-
rosing agent, the blood cloths were drained
by means of a simple puncture and local
compression, and the skin necrosis was de-
brided, treated with a hydroactive dressing
and healed.

The assessment of patients’ satisfaction
demonstrated that 94.4% reported satisfac-
tion with the treatment outcomes, 88.9%
stated that they would undergo the proce-
dure again if necessary, and 77.8% said that
they would recommend the treatment to a
friend.

DISCUSSION

The observed results demonstrated that
complete occlusion or partial recanaliza-
tion of the treated vessels, both represen-
tative of the treatment success, achieved
83.4% of the cases at the first follow-up,

A B

A
A B
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and 66% among the patients who under-
went a second follow-up. The rate o remis-
sion for varices (80%) and ulcers (70%)
were very good and are similar to the results
reported by other authors.

A Brazilian study evaluating the treat-
ment of varices with ultrasound-guided
microfoam sclerotherapy observed 84% of
cases with complete occlusion and partial
recanalization(17). A study aimed at describ-
ing the results at a center performing ultra-
sound-guided foam sclerotherapy found a
rate of total occlusion of 74% and a rate of
partial occlusion of 10%, six months after
the treatment(5).

A clinical series demonstrating the out-
comes of 459 limbs with chronic venous
insufficiency related to greater saphenous
vessel incompetence treated by means of
ultrasound-guided sclerotherapy has dem-
onstrated that 88% of the vessels remained
occluded six months or longer after the

treatment. The authors have concluded that
such a technique is useful in the treatment
of chronic venous insufficiency and can be
considered as an alternative to surgery(18).

A research study that estimated the rate
of success of ultrasound-guided foam scle-
rotherapy in the treatment of chronic super-
ficial venous disease, has demonstrated
that the rate of complete occlusion or reflux
absence in patients who received a single
application was 52.4% at 36-month follow-
up and 76.8% for those patients who re-
ceived two or more applications. The au-
thors concluded that ultrasound-guided
foam sclerotherapy offers satisfactory re-
sults, considering that the treatment may
need to be repeated in order to achieve a
success rate higher than 70%(19).

Studies comparing ultrasound-guided
sclerotherapy with other methods for treat-
ment of chronic venous insufficiency have
shown contradictory results. The Cochrane

Review(20), which has compared the results
from surgery and sclerotherapy, demon-
strated that sclerotherapy was significantly
better than surgery in a one-year span. In
the period of three to five years after treat-
ment, however, surgery demonstrated to
provide better results. The authors have
concluded that there are no sufficient evi-
dences to recommend preferential utiliza-
tion of either surgery or ultrasound-guided
sclerotherapy for the treatment of varicose
veins(20).

A randomized clinical essay comparing
patients with varicose vein submitted to
surgical treatment or ultrasound-guided
foam sclerotherapy has demonstrated that
the great saphenous vein remained oc-
cluded in 78% of the group submitted to
surgery and in 90% of the patients submit-
ted to ultrasound-guided foam sclero-
therapy, 180 days after treatment. The au-
thors have concluded that ultrasound-

Figure 4. A: Ultrasonography. Echogenic sclerosing agent within the great saphenous vein during application. B: Color Doppler ultrasound. Occlusion of the

right great saphenous vein, one year after the procedure.

A B

Figure 3. A: Left lower limb before the procedure. Dilated and tortuous great safenous vein before the procedure. B: Left lower limb after the procedure.

Outcome 15 days after the procedure. A completely retracted great saphenous vein.

A B
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guided foam sclerotherapy is a safe and
effective treatment option for patients with
chronic venous insufficiency(21).

A study on the cost-effectiveness of dif-
ferent treatments for varicose veins have
shown that ultrasound-guided sclerotherapy
had the lowest initial cost; but it required
more interventions than the other methods.
For the authors of such a study, out-patient
surgery and laser or radiofrequency en-
dovenous ablation were the treatment
methods with the best cost-effectiveness(22).

There are studies showing that ultra-
sound-guided foam sclerotherapy also pro-
duces excellent results in the treatment of
chronic venous ulcers. A study evaluating
the short-term response to treatment with
ultrasound-guided foam sclerotherapy (13
chronic venous ulcers) has showed that
within two weeks, two ulcers were healed,
two great saphenous veins were occluded
and significant improvement was observed
in the dimensions of the other ulcers and
in the diameter of great saphenous veins
that were treated. The authors have con-
cluded that patients with severe venous
insufficiency present a rapid response to
ultrasound-guided foam sclerotherapy(23).

A recent study that has followed-up 27
cases of chronic venous ulcers aiming at
describing the healing of such ulcers and
the recurrence rates after ultrasound-guided
foam sclerotherapy, showed that upon the
one month follow-up 79% of the ulcers
were completely healed, and six months
after the treatment the healing rate in-
creased to 96%. After 12 months, 93% of
the ulcers remained healed while 7% pre-
sented recurrence which, according to the
authors, was related to the lack of appro-
priate compression(24).

A randomized clinical trial comparing
the compression (n = 20) and combined
foam sclerotherapy and compression (n =
13) has shown that within 12 weeks 62%
of the ulcers were healed in the control
group (compression), as compared with
92% of cases of healing in the group sub-
mitted to ultrasound-guided sclerotherapy.
After 24 weeks, the authors observed 85%
of cases of healing in the control group and
92% in the group submitted to ultrasound-
guided sclerotherapy (25).

The limitations of the present study
were the small size of the casuistry and of
the convenience sample, which restricts the
generalization of the results. Additionally,
the data were obtained by means of respec-
tive patient records and follow-up of
treated patients, i.e., the presented results
demonstrate the clinical outcomes achieved
in the first years of utilization of such a
technique that has been poorly utilized in
Brazil, but that has demonstrated encour-
aging results reported by several interna-
tional publications.

The main point of the present study is
the description of ultrasound-guided foam
sclerotherapy, which can be utilized as a
treatment option for chronic venous insuf-
ficiency with good rates of success. Addi-
tionally, this method is safe, rapid and is
less expensive than surgery, constituting an
option for patients for whom the surgical
procedure is contraindicated.

CONCLUSIONS

Ultrasound-guided sclerotherapy dem-
onstrated to be a safe and effective proce-
dure for the treatment of chronic venous
insufficiency in this group of patients. The
observed complications were minimal and
most of the patients reported satisfaction
with the treatment outcomes.
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