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of foam sclerotherapy in management of
lower limb varicose veins (pilot study)
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Abstract

Background: Minimally invasive procedures; like ultrasound-guided percutaneous injection of foam sclerotherapy
(USGFS) are being the keystone methods in managing lower limb varicose veins and its complications, being
advantageable over the surgery as being minimally invasive with better postoperative comfort and immediate
cosmetic effect and faster return to full socioeconomic activity. Varicose veins are common problem that affects the
quality of life and have a significant cost burden on the health care system. Sclerotherapy (endovenous chemical
ablation) destructs the endothelium to induce inflammation and fibrosis and then occlusion of the blood vessel
lumen.

Results: The study included 33 diseased limbs of females (64.7%) and 18 (35.3 %) limbs of males. Of the diseased
limbs, 16 (31.3%) presented with disfigurement, 14 (27.4%) with pain, 11 (19.6%) with heaviness, 6 (11.7%) with
edema, and 4 (7.8%) with non-healed venous ulcer. Twenty-six (50.9%) diseased limbs show competent sapheno-
femoral junction (SFJ) while 25 (49.1%) limbs showed SFJ reflux of variant degrees. All patients underwent direct
ultrasound-guided foam sclerotherapy either as the primary therapy in 29 (56.9%) limbs or as a complementary
therapy for residual perforators and varicosities after treatment with other methods of treatment like laser ablation
and phlebograph in 22 (43.1%) limbs. Nine (17.6%) limbs treated with 2% polidocanol (Pol.) and 42 (82.3%) limbs
with 3% Pol. In the 2nd session Doppler follow-up, 35 (68.6%) limbs showed complete occlusion while 13 (25.5%)
limbs showed partial occlusion, while in the 3rd session Doppler follow-up, 3 (5.9%) limbs still show partial
occlusion while 45 (88.2%) limbs showed complete occlusion and no recanalization. Forty (78.4%) limbs addressed
marked symptomatic relief while 5 (9.8%) limbs moderate relief and 3 (5.9%) cases with mild relief and the other 3
(5.9%) cases missed follow-up. Twenty-five (49%) limbs had no complications while 23 (45%) limbs had different
local complications ranging from pain, hyperpigmentation, and superficial thrombophlebitis. Also, we find a
statistically significant correlation between the Pol. concentration injected and the symptomatic relief and Doppler
US follow-up while there is a borderline correlation between the Pol. concentration injected and the detected
complications.

Conclusions: The preliminary results revealed ultrasound-guide foam sclerotherapy is an effective and safe
treatment for lower limb varicose veins. The concentration of polidocanol injected could be correlated significantly
with the symptoms improvement and borderline correlation to the complication rate.
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Background
Varicose veins are a common problem that affects
the quality of life and have a significant cost burden
on the health care system. Varicose veins (VVs) are
defined as tortuous, dilated, bulging, superficial veins
typically measuring 4 mm or larger. Other patterns
of venous pathology include reticular veins which
are less tortuous, flat veins 1–3 mm diameter, and
spider veins which are 1 mm or less [1]. Varicose
veins incidence in the general population is about
40% with no gender preferences, yet women are
more common to address varicose vein-related
symptoms than men [2]. Risk factors include family
history, pregnancy, prolonged standing, obesity, vas-
cular malformations, old age, and hormone therapy.
Varicose veins are more common in Caucasians and
Whites compared to Blacks or Asians [1]. Varicose
veins’ common symptoms are cosmetic

disfigurement, heaviness or tension, swelling, aching,
restless legs, cramps, tingling, and itching. The
prevalence of symptoms tended to increase with age
in both sexes [3]. Varicose veins are a complex dis-
ease with multifactorial pathogenesis. The exact
pathogenesis of the varicose veins is not yet com-
pletely understood despite their prevalence. The
major cause is venous hypertension due to reflux of
blood through incompetent valves or due to venous
obstruction [4]. The gold standard method in the as-
sessment of varicose veins is duplex ultrasound. Du-
plex ultrasound is used to evaluate the anatomical
and functional hemodynamic competency of the
great saphenous vein (GSV), short saphenous vein
(SSV), sapheno-femoral junction (SFJ), sapheno-
popliteal junction (SPJ), and deep perforators. Ven-
ous reflux is diagnosed when a clear reverse flow of
blood occurs after a period of forward flow in the

Fig. 1 PGIC questionnaire and the visual assessment follow-up
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vein segment. The reflux that lasts for more than 1
s is usually significant and require intervention. Re-
flux that lasts 0.5–1 s is insignificant and usually re-
quires conservative management. Incompetent
perforators are assessed in the standing position [2].
Sclerotherapy (endovenous chemical ablation) is
using a sclerosant drug that induces inflammation
and fibrosis leading to occlusion of the blood vessel
lumen through destruction of the endothelium. Li-
quid sclerotherapy has been used for a long time
with a bad reputation of recurrence especially with
primary varicose veins (VVs). Yet the foam sclero-
therapy has improved the outcome by creating a
large contact surface with the sclerosant through the

bubbles in the foam. Sclerotherapy has been the pri-
mary treatment for isolated incompetent perforators,
reticular veins, and recurrent varicose veins after
stripping, also in elderly patients unsuitable for sur-
gery, in patients on anticoagulants, and in patients
with venous leg ulcers [5]. Sclerosing foam is pro-
duced by mixing liquid sclerosant with air. The foam
is injected under ultrasound control to monitor its
distribution because air bubbles reflect ultrasound
and produce acoustic shadowing. Ultrasound-guided
foam sclerotherapy (USGFS) is a highly effective
technique in sclerosing varicose veins, especially
those that are not palpable, including the saphenous
veins. However, there are no data to support its use
in recurrent varicose veins. USGFS leads to signifi-
cant improvements in symptoms, quality of life, and
increased patient satisfaction with less morbidity and
a quicker return to normal activities than surgery
[6]. Polidocanol was initially used in the early 1950s
as a local anesthetic that was noticed to cause fibro-
sis of the veins when intravascular or intradermal
injected. It has a high therapeutic index, low inci-
dence of allergic reactions, and post-sclerosis hyper-
pigmentation [7].

Aim of the work
Our goal in this study is to highlight the role of
ultrasound-guided foam sclerotherapy in varicose
veins.

Patients
A single-arm therapeutic intervention study was done at
university hospitals started on September 2018 till Sep-
tember 2019, in which 14 male patients with 18 (35.3 %)
diseased limbs and 24 female patients with 33 (64.7%)

Fig. 3 Superficial varicosities injected with 2% Pol. with USGFS. a Needle within the vein. b The acoustic shadowing while injecting the foam. c
Transverse view of the vein showing air within the lumen

Fig. 2 The US guidance of the needle penetrating the superficial
part of the refluxing perforator and injection of the foam causing
acoustic shadowing
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diseased limbs complaining of varicose veins and incom-
petent perforators with no age predilections were re-
cruited from venous outpatient clinics. Of the diseased
limbs, 16 (31.3%) presented with disfigurement, 14
(27.4%) with pain, 11 (19.6%) with heaviness, 6 (11.7%)
with edema, and 4 (7.8%) with non-healed venous ulcer.
According to the CEAP (clinical-etiology-anatomic-
pathological) classification (Fig. 6), 9 (17.6%) limbs
showed C2, 27 (52.9%) limbs were C3, 11 (21.6%) limbs
were assessed as C4a, and 4 (7.8%) limbs were C6. Dop-
pler ultrasound assessment of 27 (52.9%) diseased limbs
showed competent SFJ and SPJ while 24 (47.1%) limbs
showed SFJ reflux of variant degrees. Patients with a his-
tory of old DVT (deep venous thrombosis) or pulmonary
embolism (PE) and patients who are unable to comply
with post-treatment compression were excluded. All pa-
tients underwent direct ultrasound-guided foam sclero-
therapy either alone, 26 (56.9%) limbs, or as a
complementary therapy for residual perforators and vari-
cosities after treatment with other methods of treatment
like laser ablation and phlebograph rest, 22 (49%) limbs.
Patients were followed up using Doppler ultrasound and
PGIC (patient global impression of changes) question-
naire at the fourth and twelfth week PGIC (patient glo-
bal impression of changes) (Fig. 1) [8–10]. Polidocanol
(Pol.) was used as the sclerosant foam, 9 (17.6%) limbs
treated with 2% Pol. and 42 (82.3%) limbs with 3% Pol.
Follow-up Doppler findings may be partial occlusion; in
which the vein becomes smaller in size yet still showing
flow within its lumen or non-occlusion of the entire
length of the treated vein or complete occlusion; defined

when the vein is smaller and non-compressible with wall
thickening and wit a hypoechoic lumen with no flow in-
side at the entire length of the treated vein while recana-
lization is defined as the presence of flow in either an
antegrade or retrograde direction in a previously oc-
cluded vein. Patients who scored 0–1 on the PGIC scale
were considered no improvement, while those who
scored 2–3 were considered as mildly improved and 4–5
stands as moderately improved while 6–7 as marked
improvement.

Methods
At the first visit, all patients signed an informed consent
which will explain the procedure details and other im-
aging alternatives.

Pre-procedure preparation

� No specific medical considerations except DVT.
� The patient is evaluated by US and Doppler to

exclude DVT.
� Explain the procedure for the patient and post-

procedure risks then obtain informed consent from
the patient to start the procedure.

The procedure [19, 20]
US is performed with Doppler (using GE, lOGIQV5,
China Duplex US Machine with high-frequency real-
time linear-array transducers (7–15 MHz)) to iden-
tify the refluxing veins and perforators. The whole
lower limb is exposed. Then, the patient is standing

Fig. 4 a First visit ultrasound showing refluxing superficial vein. b Follow-up at the 3rd visit showing diameter changes and echogenic filling
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to detect the refluxing sapheno-femoral (SFJ) junc-
tion and perforators then mark the site of reflux. In
case of refluxing SFJ, the GSV is marked 5 cm below
the SFJ; after marking the site of reflux, the patient
return to the supine position and the whole limb is
sterilized with betadine and covered with sterile
sheets. Then, percutaneously inject local anesthesia
using lidocaine 1% at the targeted area with a max-
imum dose of 4 mg/kg of lidocaine. Each 1% lido-
caine ampule contains 10 mg lidocaine. There was
no sedation nor general anesthesia is needed. Then,
we use US guidance to insert a 20–22 G butterfly
cannula at the marked reflux site. Then, we start to
infuse the pre-prepared foam sclerotherapy (Fig. 2).
Foam sclerotherapy is prepared by polidocanol
(POL) ; 2–3% concentration according to the size of
the vein, mixed with air in a ratio of 1:4 (polidoca-
nol to air) propulsion of the mixture within 3- and
5-mL syringes using a 3-way connector. In case of
reticular VVs (5–6 mm), we use 2% solution with a
recommended dosage of 0.1–0.3 mL IV into each
VVs till they disappear yet not to exceed the cumu-
lative dose of 10 mL per treatment session (Fig. 3).
In case of incompetent varicosities of the great sa-
phenous vein system or accessory saphenous veins
above and below the knee, use 3% solution with a
recommended dosage of 5 mL per IV injection, not
to exceed 15 mL/session; repeat treatment may be
necessary if the size and extent of the veins to be
treated require more than 15 mL, separate treatment
sessions by a minimum of 5 days. Then, compression
adhesive bandage is applied over the course of

Fig. 5 Post-injection bruises and site coagula

Table 1 Demographic data of the study population

No. of diseased limbs = 51

Sex Female 33 (64.7%)

Male 18 (35.3 %)

Age Mean ± SD 43.5 ± 12.4

Range 24–67

Table 2 Symptomatic and clinical distribution of study
population

Clinical complaint Diseased limbs
(no. 51)

Clinical
classification

Diseased limbs
(no. 51)

Disfigurement 16 (31.3%) C2 9 (17.6%)

Heaviness 11(19.6%) C3 27 (52.9%)

Pain 14 (27.4%) C4a 11(21.6%)

Edema 6 (11.7%) C6 4 (7.8%)

Non-healed
venous ulcer

4 (7.8%)
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injection then compression stockings. The stockings
should be wore for at least 5 to 7 days.
The follow-up is done by Doppler US examination

at the 4th and 12th week visits to evaluate the pres-
ence of recanalization and the absence of the reflux
in the treated veins. If any, reinjection is considered
(Fig. 4).

Operative risks and their management

� Injection site hematoma and irritation. We manage
them with hot fomentations over the site of
injection (Fig. 5).

� Injection site discoloration due to extravasation of
the sclerotherapy. So exclusive IV injection should
be considered.

� Injection site pain and warmth. We manage them
with paracetamol tablets in a dosage of 1 tab/8 h for
3 days.

� Neovascularization. No specific management.
� Injection site thrombosis and thrombophlebitis

could be treated with mild analgesics, like aspirin,

and the use of some type of elastic support usually is
sufficient.

� Deep vein thrombosis should be treated with
anticoagulants regimen using oral anticoagulants
and heparin in the recommended dosage and
regimen.

� Recanalization that needs reinjection.

Statistical analysis
Data were coded and entered using the statistical
package SPSS (Statistical Package for the Social Sci-
ences) version 23. Data were summarized by the use
of mean, standard deviation, median, minimum, and
maximum in quantitative data and using frequency
(count) and relative frequency (percentage) for cat-
egorical data. Comparisons between the quantitative
variables were done using chi-squared and paired
tests.

Chi-square test
P value > 0.05 indicates non-significant, P value < 0.05
significant, and P value < 0.01 highly significant.

Results
The procedure was done for different categories of the
diseased limbs in this study; 33 limbs were for females
while 18 limbs were for males. Age ranges from 24 to 67
years old (Table 1).
The main complaint was disfigurement in 16 limbs,

heaviness in 11 limbs, pain in 14 limbs, edema in 6
limbs, and limbs had non-healed venous ulcers, while
clinically, 9 limbs were C2, 27 limbs were C3, 11 limbs
were C4a, and 4 limbs were C6 (Table 2) (Fig. 6).
Nine limbs were injected with 2% polidocanol (Pol.)

while 42 limbs were injected with 3% Pol. Twenty-eight
limbs needed 1 injection session while 19 limbs needed
2 sessions, 1 limb need 3 sessions, and 3 limbs need 4
sessions (Table 3).
Twenty-nine diseased limbs were subjected for dir-

ect USGFS only therapy of them, 3 missed follow-up;
on the 2nd, visit two cases were injected 2% Pol., and
one case on the 3rd visit was injected 3% Pol., while

Fig. 6 The CEAP clinical classification of varicose veins

Table 3 Polidocanol concentration injected and the number of
sessions

Number Percentage

Pol.% 2% 9 17.6

3% 42 82.3

No. of sessions 1 28 54.9

2 19 37.3

3 1 1.9

4 3 5.9

Table 4 The number and percentage of cases subjected to
different procedures

Number Percentage

Procedure Direct only 29 56.9

Direct complementary therapy for
residual perforators and varicosities
after phlebography

14 27.4

Direct complementary therapy for
residual perforators and varicosities
after laser

8 15.7

Seyam et al. Egyptian Journal of Radiology and Nuclear Medicine          (2020) 51:175 Page 6 of 12



25 diseased limbs were subjected for direct USGFS
for the residual varicosities after previous treatment
with other methods co-add to USGFS: 17 limbs for
phlebography and USGFS direct injection and 8 limbs
for endovenous laser ablation in combination with
USGFS for residual lower limb perforators and vari-
cosities (Table 4).
In the 1st visit US evaluation, 30 (58.8%) limbs showed

variable degrees of SFJ incompetence while 21 (41.2%) of
limbs showed competent SFJ. The distribution of the
varicosities is shown in Table 5 while Table 6 shows the
diameter of the treated perforators.
At the 2nd visit US follow-up, 35 limbs showed

complete occlusion while 13 limbs showed partial
occlusion. At the 3rd visit US follow-up, 3 limbs
still had partial occlusion, 4 limbs showed complete
occlusion, and 41 limbs did not recanalize. Partial
occlusion; in which the vein becomes smaller in size
yet still showing flow within its lumen or non-
occlusion of the entire length of the treated vein at
the 2nd US follow-up visit, while complete occlu-
sion is when the vein is smaller and non-
compressible with wall thickening and with the
hypoechoic lumen with no flow inside at the entire
length of the treatment at the 2nd US follow-up
visit and recanalization is the presence of flow in ei-
ther an antegrade or retrograde direction in a previ-
ously occluded vein (at the 3rd US follow-up visit)
[11, 12] (Table 7).
Forty cases showed marked symptom relief and 5

limbs showed moderate relief while 3 limbs showed mild

Table 5 The 1st visit US findings and the distribution of the
varicosities

No.
of
total
(51)

Treatment Percentage

US
finding
in the
1st visit.
Category

Without
SFJ
reflux

Superficial
varicose veins
(> 5 mm
diameter) with
no perforator at
thigh lateral
plexus

6 USGFS 11.7

GSV varicosities
refluxing thigh
segment with
superficial skin
varicosities and
no perforator
reflux

1 Phlebograph 1.9

GSV (great
saphenous)
varicosities with
refluxing
perforators

16 USGFS 31.4

SSV (short
saphenous vein)
varicosities; 2
limbs refluxing
thigh extension
of SSV and 1
limb with 2
below knee
perforators

3 USGFS 5.9

Refluxing PASV
(posterior
accessory
saphenous vein)
varicosities with
perforators at 4
below knee
level

2 USGFS 3.9

Refluxing AASV
(anterior
accessory
saphenous vein)
varicosities with
3 perforators at
below knee
levels

2 USGFS 3.9

With SFJ
reflux

Grade 1
(incompetence
found only
during Valsalva
maneuver on
standing
position)
with perforators

5 Phlebograph 9.8

Grade 2
(incompetence
found during
Valsalva
maneuver on
standing and
supine
positions) with

4 Phlebograph 7.8

Table 5 The 1st visit US findings and the distribution of the
varicosities (Continued)

No.
of
total
(51)

Treatment Percentage

refluxing
perforators

Grade 3
(incompetence
found
spontaneously
on standing
position) with
refluxing
perforators and
lateral plexus
thigh
varicosities

12 8 of them
laser
4 of them
phlebograph

23.5

Table 6 The caliber of the treated perforators

Caliber of perforator No perforators 9 17.6%

5–10 mm 23 limbs 45%

10–15 mm 19 limbs 37.3%
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relief and 3 limbs missed follow-up. The study showed a
statistically significant relation between the concentra-
tion of Pol. injected and the symptom relief (P value
0.025663) (Table 8).
There is no significant correlation between the

symptom’s relief and either USGFS used alone or
as a commentary therapy to residual varicosities
after laser or phlebography (P value 0.859806)
(Table 9).
As regards the complications, it shows borderline

significance correlation as regarding the concentra-
tion of the Pol. injected with (P value 0.05395)
(Table 10).
The higher the concentration the faster the occlusion

of the vessel on the 2nd and 3rd visit US follow-up (P
value 0.004281) (Table 11).
Also, there is no significant correlation as regards

the follow-up results and injecting USGFS alone or as
a complementary therapy to residual varicosities after
laser or phlebograph injection (P value 0.139341)
(Table 12).

Illustrated cases
Case 1
History: A 45-year-old female patient teacher, with left
lower limb throbbing pain and clinically both limbs were
C4a.
US doppler examination: No reflux at SFJ (sapheno-

femoral junction) yet the left leg shows a 5 mm in-
competent perforator at the below knee level over the

distribution of the GSV (great saphenous vein) with
competent SFJ (sapheno-femoral junction).
Procedure: Direct USGFS alone using 3% Pol. foam.
The 2nd US visit: Complete occlusion.
The 3rd US visit: Both perforators were completely oc-

cluded and no recanalization was recorded.
Complications: The patient had pain while injecting

the Pol. at the site of injection; it lasts for 1 day after the
sessions and relieved with NSAID (non-steroidal anti-
inflammatory).
Symptoms follow-up: The patient had marked symp-

tomatic improvement at this limb.
Figure 7, before and after USGFS with 3% Pol. shows

complete obliteration of the varicosities.

Case 2
History: A 65-year-old male patient manual worker, with
left lower limb throbbing pain and right lower limb dis-
figurement. Clinically both limbs were C4a.
US Doppler examination: No reflux at SFJ (sapheno-

femoral junction) yet the left leg shows 1 incompetent
perforator at below knee level over the distribution of
the GSV (great saphenous vein) which is 5 mm in
diameter.
Procedure: Direct USGFS alone using 2% Pol. foam.
The 2nd US visit: Complete occlusion of the

perforator.
The 3rd US visit: Completely occluded and no recana-

lization was recorded (Fig. 2).
Complications: Nothing.
Symptoms follow-up: Marked relief
Figure 8 Refluxing perforator before USGFS and after,

showing complete occlusion of the perforator

Table 8 The correlation between polidocanol concentration
injected and the symptomatic correlation

Symptom
improvement

Marked
(N, 40)

Moderate
(N, 5)

Mild
(N, 3)

Test
value

P value Significance

Pol. 2%
(no. 7)

4 1 2 7.3254 0.025663 Significant

Pol. 3%
(no. 41)

36 4 1

Table 7 The ultrasound follow-up findings in the 2nd and 3rd
visits

Number Percentage

US finding in 2nd visit Complete 35 68.6

Partial 13 25.5

Missed follow-up 3 5.9

US finding 3rd visit Partial 3 5.9

Complete 10 19.6

No recanalization 35 68.6

Missed follow-up 3 5.9

Table 9 The correlation between the method of injection either
direct USGFS alone or in combination with other methods and
the symptomatic correlation
Symptoms
improvement

Marked
(N, 40)

Moderate
(N, 5)

Mild
(N, 3)

Test
value

P value Significance

Direct (no. 26) 21 3 2 0.3021 0.859806 Not
significant

Direct as
complementary
therapy (no. 22)

19 2 1

Table 10 The correlation between the polidocanol
concentration injected and the complications

Nothing
(N, 25)

Complications
(N,23)

Test
value

P value Significance

Pol 2%
(no. 7)

6 1 3.7141 0.053956 Not
significant

Pol 3%
(no. 41)

19 22
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Case 3
History: A 36-year-old female housewife complained of
heaviness at the left leg. Clinically C4a.
US Doppler examination: Sever reflux at SFJ

(sapheno-femoral junction) grade 3 with 2 below knee
perforators along the distribution of the GSV (great
saphenous vein); one is 8 mm the other is 10 mm in
diameter.
Procedure: Laser ablation of the GSV followed with

direct USGFS using 3% Pol. foam.
The 2nd US visit: Complete occlusion of the

perforator.
The 3rd US visit: Completely occluded and no recana-

lization was recorded.
Complications: Hyperpigmentation at the injection

site.
Symptoms follow-up: Marked relief.

Case 4
History: 26-year-old female housewife complained of
edema at both legs. Clinically C3.
US Doppler examination: Dilated refluxing ovarian

veins with secondary moderate reflux of the SFJ
(grade 2 with 1 below knee perforators along the dis-
tribution of the GSV measuring 8 mm in diameter
and refluxing thigh extension of the short saphenous
vein.
Procedure: Transjugular catheter-directed

embolization of the left ovarian vein using histoacryl
then followed with direct USGFS using 3% Pol. foam.
The 2nd US visit: Complete occlusion of the perfor-

ator and partial occlusion of the thigh extension (Fig. 8).

The 3rd US visit: Completely occluded and no recana-
lization was recorded.
Complications: No complications (Fig. 9).
Symptoms follow-up: Marked relief.

Discussion
In our pilot study, we find that the success occlusion
rate is 80.3% (41 limbs out of 51) in concomitant.
Smith [13] found that 82% of cases show no recana-
lization and complete obliteration in the follow-up.
On the other side, in our study, we had no recanali-
zation at the short spectrum follow-up of 12 weeks
while Bradbury et al. [14] had 8.7% recanalization
rate over a follow-up period of 28 months. In our
study, complete non-recanalized occlusion in cases
which had direct USGFS only injection is 39.2%,
while Gibson and Gunderson [15] using 2% Pol.
showed 23% of limbs show complete occlusion of
the GSV trunks. Darvall et al. [12] show complete
occlusion in the range from 93 to 98% of treated
legs, and recanalization occurred in 9–12% of cases
with 12-month follow-up. Figueiredo et al. [16] using
3% polidocanol showed 78% of cases show complete
occlusion.
Regarding the complications, 49% of limbs show no

complications (25 limbs), and serious complications
like anaphylaxis, DVT, and pulmonary embolism did
not occur with our study, while 13.7% of limbs (7
limbs) showed superficial thrombophlebitis, 5.9% (3
limbs) showed hyperpigmentation, 19.6% (10 limbs)
had pain, 5.9% (3 limbs) had injection site coagula,
and 5.9% (3 cases) missed the follow-up. On the
other hand, Cavezzi and Parsi [17] find significant
complications which include anaphylactic/anaphylac-
toid reactions (very rare), deep vein thrombosis (1–
3%), stroke (0.01%), superficial venous thrombosis
(4.4%), tissue necrosis (variable frequency), edema
(0.5%), and nerve damage (0.2%). Cosmetic complica-
tions include telangiectatic matting (15–24%) and pig-
mentation (10–30%). Bradbury et al. [14] using 3%
STS (sodium tetrasulphate) showed 0.4% of cases had
DVT and pulmonary embolism and 0.5% of cases had
transient visual disturbance.
Concerning the clinical improvement, in our study

80.4% of cases (41 limbs of 51) show marked improve-
ment, 7.8% of cases show moderate improvement (4
limbs), 5.9% of cases show mild improvement (3limbs).
Osman et al. [18] using 2% Pol. showed 86.7% of cases

Table 11 Relation between polidocanol injected and the US
follow-up findings in both 2nd and 3rd sessions
Significance P

value
Complete
occlusion
(n 35)

Test
value

P value Significance

Pol 2%
(no. 6)

5 1 10.9865 .000918 significant

Pol 3%
(no.42)

8 34

3rd visit
US finding

Partial
(n 3)

Complete
occlusion
(n, 10)

No
recanalization
(n, 35)

Test
value

P value Significance

Pol 2%
(no. 6)

2 3 1 1 0.000996 Significant

Pol 3%
(no. 42)

1 7 34 34

Table 12 Relation between procedure and the US follow-up findings in both 2nd and 3rd sessions

3rd visit US finding Partial (n, 3) Complete occlusion (n, 10) No recanalization (n, 35) Test value P value Significance

Direct (no. 26) 1 3 22 3.9417 0.139341 Not significant

Direct as complementary therapy (no. 22) 2 7 13
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show marked improvement and 6.7% of cases show no
improvement.

Conclusion
The preliminary results revealed ultrasound-guide foam
sclerotherapy is an effective and safe treatment for lower
limb varicose veins. The concentration of polidocanol
injected could be correlated significantly with the

symptoms improvement and borderline correlation to
the complication rate.

Recommendations
Further extended blind randomized trial on a larger
group of patients need to be done to correlate the exact
effect of Pol.% polidocanol concentration on the compli-
cation rate. Also, more combined methods with direct

Fig. 7 Before and after USGFS with 3% Pol. shows complete obliteration of the varicosities. The white marks indicate the site of the
refluxing perforators

Fig 8 Refluxing perforator before USGFS and after showing complete occlusion of the perforator
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USGFS is needed to detect the real effect on complica-
tions and outcome and a prolonged period of follow-up
to show the recanalization rate.
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