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Abstract

Objectives: Increasing interest in foam sclerotherapy (FS) for saphenous insufficiency has
highlighted the need to study the side-effects and complications of this treatment. The aim
of this study is to better assess their nature and incidence.

Methods: A multicentre, prospective and controlled study was carried out in which patients
treated with FS for great (GSV) and small saphenous veins (SSV) trunk incompetence
were included. Immediate untoward events were reported. Duplex ultrasound (DUS)
examination was carried out to assess all patients between the eighth and 30th day.
In addition, 20% of patients were called by an external auditor.

Results: In total, 818 GSV and 207 SSV were treated in 1025 patients in 20 phlebology clinics.
Ninety-nine percent of patients were controlled with DUS and non-duplex-checked patients
were all called. The saphenous trunk was occluded in 90.3% of patients. Twenty-seven (2.6%)
side-effects were reported: migraine (n = 8, 4 with visual disturbance); visual disturbance
alone (n=7); chest pressure alone (n=7); and chest pressure associated with visual
disturbance (1 =5). Eleven thrombo-embolic events occurred: 10 deep vein thrombosis
(DVT) but only five in symptomatic patients, and one pulmonary embolism that occurred
19 days following the FS without DVT identified by DUS. One transient ischaemic stroke,
with complete clinical recovery in 30 minutes, and one septicaemia with satisfactory
outcome were reported as well.

Conclusion: This study demonstrates in a large sample of patients a low rate of adverse reactions
after FS of great and small saphenous trunks. However, but the eventuality of exceptional but
more serious complications has to be taken into account in the management of patients.
A multicentre study like this one takes into account different practices and reports all possible
complications, thus demonstrating the need for a common validated protocol.
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Introduction

This study was presented at the Ninth Annual Meeting of the
European Venous Forum, 26—28 June 2008, Barcelona, and won
second prize for the best communication.

Accepted 3 November 2008

Ultrasound-guided foam sclerotherapy (FS), also
called endovenous chemical ablation, has become
a common treatment for patients with saphenous
insufficiency. Sclerotherapy has been used satis-
factorily for decades. Ultrasound guidance and
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injection of foam have revolutionized the method.
The efficacy of FS has been demonstrated in many
publications." ™7 If the nature of the side-effects
and complications of FS is known and has been
reported in several studies,"”'*'®7% the precise
incidence of adverse events of FS is still unclear.

The objective of this study was to assess the
side-effects and complications of FS of the great
saphenous vein (GSV) and the small saphenous
vein (SSV).

Patients and methods

A multicentre, prospective and controlled study was
carried out in which patients treated with FS for
GSV and SSV trunk incompetence were included.
All patients had been previously assessed with clini-
cal and duplex ultrasound (DUS) examinations. The
criteria for inclusion were: (1) a reflux into the GSV
trunk identified from the terminal valve, the preterm-
inal valve™ or below, at the groin level and fed by the
pelvic veins; (2) a reflux into the SSV trunk starting at
the terminal valve; (3) a reflux whose duration was
greater than one second; (4) a saphenous trunk with
a diameter greater than 4 mm, measured at 15 cm
below the groin (GSV)** or at the median third of
the calf (SSV); and (5) patients with a clinical, aetiolo-
gical, anatomical and pathophysiological classifi-
cation (CEAP) clinical class>>?° from C2 to C6.

Patients with (1) a personal history of deep vein
thrombosis (DVT) — Es of the CEAP — or pulmon-
ary embolism (PE); (2) previously identified throm-
bophilia; (3) symptomatic patent foramen ovale
(PFO) — a screening to detect asymptomatic PFO
was not performed prior to FS;* and (4) a history
of migraine with aura were excluded from the
study. Patients with official contraindication,
according to the French Vidal® dictionary (Vidal,
Issy-les Moulineaux, France), for the sclerosing
agents polidocanol, also known as lauromacrogol
400 (DCI), or sodium tetradecyl sulphate (DCI),
also known as sotradecol, were also excluded.

The patients received information according to
the French legislation and their informed consent
for participation in the survey was recorded.

The reporting form was divided into two parts
(Figure 1). At inclusion, the first part was faxed by
the investigators to the principal investigator and
coordinator (JLG). The patient’s features, the FS
features and a possible immediate complication or
side-effect were noted. The patients then were ques-
tioned and a DUS examination was performed
between the eighth and the 30th day. All deep
veins of both lower extremities, including calf

INCLUSION
Date: Form N°:
Doctor: Name: Centre N°:
Patient: Name: Surname: Age:  years Sex
F[] M[]

Phone number: Relative’s phone number:

The patient has the whole inclusion criteria and none exclusion criterion  Yes [ ]
No[]

The patient has given his consent for participation to the survey Yes (]
No[]

Patient’s history Ye!
Migraine (without aura) [1

Family history of thrombo-embolic event [ ] [1 If yes, specify:

Family history of thrombophilia [] [] If yes, specify:

A

Clinical class (CEAP): C o S[]

Foam Sclerotherapy features

GSV[] SSV[] Right [ ] Left[ ]

If GS) . reflux from the terminal valve []  preterminal valve [ ] from
pelvic veins [ ]

Diameter: mm

Sclerosing agent:
Sulfate [ ]

Concentration : 05%[] 1%[] 1.5%[] 2%[] 3%[]

Gas: air[] other[ ] specify:

Ratio liquid/gas : Injected volume of foam :  mL

Direct puncture [ ] Short catheter or Butterfly [ ]

Elastic compression : Yes [ ] No[]

Polidocanol [ ] Sodium Tetradecyl

Immediate complication
Death [
Anaphylactic shock [
Visual disturbance [
Chest pressure [
Neurological disorder [
Intra-arterial injection [

Responsibility of sclerotherapy: Excluded [1

If a complication occurred, fill out the specific form

Unlikely []  Likely [ ]

From the inclusion, fax this form to the coordinator

CHECK-UP EXAMINATION INCLUDING SYSTEMATIC
DUPLEX ULTRASOUND EXAMINATION

Date: Day + Patient lost to follow-up: [ ] Death [ ]
Occluded saphenous Vein Yes[]No[]
Complication Yes[INo[]

Ifyes:
Visual disturbance [
Chest pressure [
Neurological disorder [
Clinical suspicion of PE
1f yes, is the PE confirmed?
Skin necrosis [1 ]
Deep vein thrombosis [] ]
Other [ ]
Responsibility of sclerotherapy: Excluded []
Likely [ ]
If a complication occurred, fill out the specific form

1
1
1

[N
[N

Unlikely [ ]

Fax the form from the end of the examination to the coordinator

Figure 1 English translation of the reporting form

muscular veins, were examined from the vena
cava to the calf veins in order to detect a DVT.
At the time of this examination, it was indicated
whether a complication occurred and whether the
saphenous trunk was occluded. Then the second
form was also faxed to the principal investigator.
If an adverse event occurred, a specific form was
filled out and was sent as well. In addition, 20%
of patients, randomly selected, were called by an
external auditor.

The complications and side-effects were all dis-
cussed with a Committee of Validation of Critical
Events including a neurologist (Professor M
Hommel, University of Grenoble, France), a specialist

132 Phlebology 2009;24:131-138



J-L Gillet et al. Side-effects and complications of foam sclerotherapy of GSV and SSV

Original article

in venous thrombosis (Professor P Mismetti,
University of Saint-Etienne, France) and a vascular
surgeon (Dr M Perrin, Lyon, France).

Data analysis was performed using the SAS 8.2
software (SAS Institute, Cary, NC, USA). Quantita-
tive variables were expressed as means + standard
deviation and were compared using the analysis
of variance test. The proportions of qualitative
variables were tested with non-parametric tests
(Fisher’s exact test) and a P < 0.05 was considered
significant.

Results

Population

In total, 1025 patients were included in 20 French
phlebology outpatient clinics. Eight hundred and
eighteen (79.8%) GSV and 207 (20.2%) SSV were
treated in 781 (76.2%) female and 244 (23.8%) male
patients. The distribution between the right (500;
48.8%) and the left (525; 51.2%) leg was similar. The
average age was 54 + 13.8 years (median, 55; range,
18-90 years). The distribution of the patient’s clinical
classes is described in Table 1. If most of the patients
(660 = 65%) were C2, 35% of the patients presented
a chronic venous insufficiency (C3 and up) and 13
(1.3%) an active ulcer. Seventy percent of patients
were symptomatic. In patients with GSV insuffi-
ciency, the terminal valve was incompetent in 515
patients (63%), the top of the reflux was identified at
the preterminal valve in 211 (25.8%), and at the
groin level from pelvic varicosities in 92 (11.2%).

The average GSV diameter was 6.3 + 1.79 mm
(median, 6; range, 4—16 mm), while the SSV diam-
eter was 5.66 + 1.59 mm (median, 5; range, 4-
12 mm) (Table 2).

FS features

Various procedures were used. The foam was always
prepared with Tessari’s method'® or the Tessari/

Table 1 Distribution of the patient's clinical classes according the
CEAP classification

Clinical class Number %

2 660 64.39

3 257 25.07

4 83 8.10

5 12 1.17

6 13 1.27
1025 100.00

Table 2 Distribution of the diameter of the great and small
saphenous veins

Diameter Number of GSV (%) Number of SSV (%)
4-4.9 mm 111 (13.57 %) 60 (28.99 %)
5-5.9 mm 203 (24.82 %) 56 (27.05 %)
6-6.9 mm 196 (23.96 %) 43 (20.77 %)
7-7.9 mm 140 (17.11 %) 20 (6.66 %)
8-8.9 mm 89 (10.88 %) 28 (13.58 %)

>9 mm 79 (9.66 %)

GVS, great saphenous vein; SSV, small saphenous vein;
mm, millimetre

double-syringe system.”” Polidocanol was used in
931 (90.83%) patients and sodium tetradecyl sulphate
in 94 (9.17%). The concentration of the sclerosing
agent used to prepare the foam ranged from 0.5% to
3%; the most commonly used concentration (mode,
40% of patients) was 1%. Air was used to prepare
foam in 953 (93%) of patients and oxygen (O,) in 72
(7%). The ratio of liquid and gas ranged from 1 +1
(one part of liquid plus one part of gas) to 1 + 5 (one
part of liquid plus five parts of gas); the most com-
monly used ratio (mode, 60% of patients) was 1 + 4.
The average injected volume was 4.5+ 2.5 cc®
(median, 4; range, 1-18 cc3). Direct puncture, or a
closed needle technique, was used in 87.5% of
patients and a short catheter or a butterfly in 12.5%.
Elastic compression, exerting at least a 15 mmHg
ankle pressure, was applied in 72.3% of patients at
the end of the procedure.

Follow-up

One thousand and fifteen (99%) patients were
checked with DUS according to the protocol and
the 10 non-checked patients were all called by the
phlebologist who had performed the FS. Thus, no
patient was completely lost to follow-up. DUS
was performed between the eighth and 30th day
in 941 patients (91.8%) and between one and three
months in 74 (7.2%). The median follow-up was
20 days. According to the protocol, 205 patients
(20%) were called by an external auditor, which
revealed no significant event.

A vein sclerosis, which is a complete occlusion
of the treated saphenous trunk with elimination of
reflux,>*#'%~” was observed in 917 (90.3%) patients.

Side-effects and complications

No death or anaphylactic shock or intra-arterial
injection was reported. One infectious complication
(septicaemia) occurred in a 42-year-old woman

Phlebology 2009;24:131-138 133



Original article

J-L Gillet et al. Side-effects and complications of foam sclerotherapy of GSV and SSV

following an injection with a direct puncture into
the GSV of 2 cc” of foam prepared with polidocanol
3% mixed with air. The patient had a myxoid heart
valve disease. A Staphylococcus aureus was identi-
fied as being the germ likely responsible. The
patient’s outcome was satisfactory.

One transient ischaemic attack (TIA) occurred in
a 52-year-old woman following an injection with a
short catheter of 10 cc® of foam into her SSV. The
foam was prepared with polidocanol 0.5% mixed
with O,. She presented a dysarthria for 30 seconds
and paresthesia of her left hand for 30 minutes.
The clinical recovery was complete within 30
minutes. An extended screening was carried out,
including cardiological and neurological examin-
ations. It revealed the existence of a PFO combined
with an interatrial septal aneurysm (IASA). A brain
computed tomography scan was normal. A brain
magnetic resonance imaging showed the existence
of two hypersignals on T2-weighted images in the
right hemisphere, but its association with the
injection of foam was not established. In fact,
neurologists consider that such lesions may occur
spontaneously in patients with PFO associated
with TASA.

Eleven (11/1025=1.07%) venous thrombo-
embolic events (VTEs) were reported. They were
shared out in five symptomatic DVT (5/1025 =
0.5%), all distal; five (0.5%) asymptomatic DVT, all

not completely occlusive; and one PE. The features
of the DVT, treatment and outcome are described in
Table 3. A compression therapy had been applied
after FS in all patients but one. Except from two
asymptomatic and not completely occlusive throm-
bosis of the femoral common vein, all DVT were
distal. DVT were more frequent (P = 0.032) with
FS of SSV (5/205 =2.42%) than with FS of GSV
(5/818 = 0.61%). DVT complicating FS of SSV
were, in all patients, medial gastrocnemius veins
(MGYV) thrombosis. MGV thrombosis was more fre-
quent (P =0.002) with FS of SSV (5/207 =2.47)
than with FS of GSV (1/818 =0.12%). When a
DUS examination was performed at the end of
anticoagulation treatment (AT), a complete recanali-
zation of the deep veins was observed in six out of
seven patients.

One PE occurred in a 66-year-old woman. It was
diagnosed with a helical computed tomography
scan. Its association with FS was not certain
insofar as it arose 19 days following the treatment
with FS and as repeated DUS revealed no DVT.
The clinical outcome was satisfactory. The screening
for risk factors was negative, showing neither
thrombophilia nor neoplasm, but the patient’s
questioning revealed that her mother and one
sister had presented a PE.

Twenty-seven (27/1025=2. 63%) immediate
side-effects were reported:

Table 3 Features, treatment and outcome of the deep vein thrombosis

Treated  Foam sclerotherapy DUS examination
Location of DVT SV features AT Complication check-up
Symptomatic DVT MGV SSV Polidocanol Curative dosage; ~ No Recanalization
1% + air; 2.5 mL 30 days
MGV Y Polidocanol Curative dosage; ~ No Recanalization
2% + air; 4mL 14 days
MGV Ssv Polidocanol No No No
2% + air; 2 mL
MGV GSvV Polidocanol Curative dosage; ~ Septicemia  No
3% + air; 2mlL >30 days
PTV GVS Polidocanol Curative dosage; ~ No No extension
3% + air; 6 mL 10 days
Asymptomatic and not CFV GSV Polidocanol 1.5 Curdtive dosage; ~ No Recanalization
completely occlusive DVT % + air; 7 mlL 14 days
CFV GSvV Polidocanol Curative dosage; ~ No Recanalization
1% + air; 8 mL 21 days
MGV Y Polidocanol 0.5 No No Recanalization
% + air; 3 mL
MGV Y Polidocanol 2 No No No
% + air; 2 mL
Controlateral GSvV Polidocanol 1.5 Prophylactic dosage No Recanalization

Fibular veins

% + air; 4 mL

21 days

DVT, deep vein thrombosis; SV, saphenous vein; AT, anticoagulant therapy; DUS, duplex ultrasound; MGV, medial gastrocnemius vein; SSV, small
saphenous vein; GVS, great saphenous vein; PTV, posterior tibial vein; CFV, common femoral vein
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e Eight cases of migraine (0.78%) were identified
by the neurologist who analysed the side-
effects; they always occurred in patients with
a history of migraine; they were a headache
combined with a visual disturbance (VD) in
four patients, a headache alone in two patients,
and a VD alone in two;

e Seven patients (0.68%) reported an isolated VD
in the form of blurred vision (1 = 4) or scotoma
(n=3); and

e Twelve patients (1.17%) described a chest
pressure, isolated (n =7) or combined with a
blurred vision (n = 4) or scotoma (n = 1).

The average injected volume in patients who
presented migraine or DV was 5.03 + 2.44 mL
(median, 4; range, 2-8 mL). The average injected
volume in patients who presented chest pressure
was 4.54 + 1.92 mL (median, 4; range, 1-10 mL).
The injected volumes of foam were not significantly
higher in patients who presented with migraine or
VD, chest pressure or at least one of these side-
effects, than in patients who did not experience
these disturbances: P was 0.49, 099 and 0.51,
respectively.

In patients who experienced VD (n = 16), the
liquid + gas ratios were 1 + 4 in nine patients, 1 +
5 in six patients and 1 + 3 in one patient. In patients
with chest pressure (n = 12), the ratios were 1 + 4 in
seven patients, 1 + 5 in four patients and 1+ 3 in
one patient. All patients with VD or chest pressure
were treated with an air-based foam.

Discussion

Infectious complications appear to be exceptional.
A French expert’s report published in 1996* reported
two cases of septicaemia following liquid sclerother-
apy over 20 years. Including the case observed
in this series, we count three cases over 30 years.
This figure is very low compared with the millions
of sclerotherapy sessions performed every year.
Furthermore, septicaemia is more a complication of
venous injection rather than a specific complication
of FS. However, even if FS with a direct puncture is
an ambulatory and swift method, it needs to respect
the precise rules of asepsis.

Regarding the risk of stroke, we should remember
that millions of FS sessions have been performed
and that only one case of stroke, with minimal after-
effects, had been previously reported® after FS of
saphenous veins. Recently, Bush et al.** reported one
case of cerebrovascular accident, also with minimal
after-effects identified at the examination two weeks

following the incident, and one case of TIA, following
treatment with FS of perforator veins and reticular or
spider telangiectasia, respectively. Another case of
stroke, occurring three days following the injection
of 0.5% liquid polidocanol, has also been reported,”
but its relationship with sclerotherapy is not estab-
lished because of the period of time between the
sclerotherapy session and the appearance of the
problem. Volume and/or quality of foam can be dis-
cussed in most cases of stroke occurring after FS. All
patients had an undiagnosed PFO. In our series, one
TIA occurred following injection of 10 cc® of foam pre-
pared with polidocanol 0.5% and O, into the SSV.
It is important to notice the circumstances of the
occurrence of this event: the patient lay face down
for 40 minutes and the trouble arose when she got
up with a Valsalva manoeuvre. As in the cases pre-
viously reported, this patient had an undiagnosed
PFO associated with IASA. Considering the high
prevalence of PFO, which is estimated to be around
20 to 30% in the adult population,® the risk of
stroke following FS appears to be very low. Some
authors™ present instrumental findings and a patho-
physiological hypothesis of paradoxical micro
emboli, which need more evidence and pathophysio-
logical explanations.

According to the Second European Consensus on
Foam Sclerotherapy of Tegernsee®” and the opinion
of experts,41 a preliminary screening for PFO or
right-to-left shunts is not necessary. The injection
of a large volume of foam>'** remains controversial.
According to the above-mentioned consensus,”
we consider that, in most patients, we can treat
saphenous insufficiency by injecting a limited
volume of foam.'>*®11#1617 Following the injec-
tion of foam, we recommend patients avoid a Val-
salva manoeuvre; in particular, not to put
compression stockings on themselves. Additional
measures, including elevating the leg 30° during
injection and remaining supine for five minutes
after the injection, have been suggested.’**”*

In this series, migraine or VD occurred in 2% of
patients. Although these side-effects have been
reported following the injection of a liquid sclerosing
agent,** they seem more frequent with FS.** The fre-
quencies of occurrence, as mentioned in the literature,
vary from 0% to 14%,"71018-2272931 with a median
rate of VD and headache of 1.4% and 4.2%, respect-
ively."” According to neurologists, an isolated VD is
likely a migraine, but only a systematic neurological
examination of all patients with VD could confirm
this hypothesis. On the basis of observational
studies, a link between migraine and PFO is often
suggested; however, the Mist-trial*> did not clearly
confirm this relationship.
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The type of gas (air or more physiological gas) to
prepare foam is a controversial topic. In a recent
work, Morrison et al.>’ did not find a significant
difference in the frequency of occurrence of VD
by substituting CO, for air despite using a large
volume of foam. In his series, the average air and
COy-based foam volumes injected were 27 +
10 mL and 25 + 12 mL, respectively.

Chest pressure occurred in our series in 1.1% of
patients. The physiopathology of this side-effect is
not clear. Patients described two different forms:
a simple chest pressure or a painful chest tightness.
Most often, it was a short-lasting disturbance, with
recovery within five minutes. In some patients a
cardiological examination was carried out and did
not reveal any abnormality. According to Morrison
et al.’' chest tightness is more frequent if large
volumes of foam, more than 15mL, are injected
and, in this case, its frequency is reduced by substi-
tuting CO, to air. Recently, Hamel-Desnos et al.*
observed no modification of troponin following FS
of GSV and SSV (mean volume: 4 mL; range, 2.5—
7.5 mL).

We observed a low prevalence of VTE: 1.1% and
only 0.6% in symptomatic patients. No AT was pre-
scribed following the injection of foam, but patients
with a personal history of VTE were excluded.
We did not take superficial thrombophlebitis into
account given that this side-effect remains a minor
event, after having eliminated an associated DVT
with DUS examination.”” In their systematic
review of FS, Jia et al.'® estimated that the median
rate of VTE, including PE and DVT, was less than
1%. In our series, in symptomatic patients, DVT
were all distal and most often MGV thrombosis.
Bergan et al. ' made a similar observation. MGV
thrombosis complicated more commonly FS of
SSV than GSV, likely because of the anatomy of
the SSV. The high frequency of a common ending
between SSV and MGYV, of gastrocnemial perforator
veins as well, is well known. However, we observed
a rapid recanalization of the MGV and the CFV
thrombosis, although we used a short duration of
AT, which contrasts with the outcome of spon-
taneous MGV thrombosis,*®*’ and suggests that
distal and not completely occlusive DVT occurring
after FS do not require a long-term AT. Coleridge
Smith® managed distal and not completely occlu-
sive DVT without AT.

Regarding the other methods of treatment of
saphenous insufficiency, there is only one study”
with a systematic check-up of patients after
surgery: a DVT was identified in 5.3% of patients.
With radiofrequency”'~>* and laser,” " the rates
vary from 0% to 16% and 0% to 8%, respectively.

Our series and the data of the literature demon-
strate that FS does not lead to more VTE than the
other methods of treatment of saphenous insuffi-
ciency.

Conclusion

This study demonstrates a low rate of side-effects of
FS of great and small saphenous trunks in a large
sample of patients. The eventuality of exceptional
but more serious complications has to be taken
into account in the management of patients. A multi-
centre study like this one takes into account different
practices and reports all possible complications,
thus demonstrating the need for a common vali-
dated protocol.

Acknowledgements

We thank Drs JP Benigni, JF Bracon, F Bucci,
JM Chardonneau, F Chleir, A Cornu-Thénard,
G Gachet, J-L Gillet, JP Gobin, JM Guedes, J-] Guex,
C Hamel-Desnos, M Lauseker, D Lebrun, JM
Lecocq, B Marabelle, L Moraglia, P Ouvry, P
Parpex, M Schadeck, M Sica, L Spini and F Vin for
participating in this survey, and the French Society
of Phlebology for its funding.

Disclosure: This study has been sponsored by the
Société Frangaise de Phlébologie (non-profit organ-
ization).

Sclerosing agents used in this study may not be
licensed in all countries; it is the responsibility of
physicians to comply with local regulations.

References

1 Cavezzi A, Frullini A, Ricci S, Tessari L. Treatment of
varicose veins by foam sclerotherapy: two clinical
series. Phlebology 2002;17:13—-8

2 Belcaro GM, Cesarone MR, Nicolaides AN, et al. Foam-
sclerotherapy, surgery, sclerotherapy, and combined
treatment for varicose veins: a 10-year, prospective,
randomized, controlled, trial (VEDICO trial). Angiology
2003;54:307-15

3 Hamel-Desnos C, Desnos P, Wollmann JC, Ouvry P,
Mako S, Allaert FA. Evaluation of the efficacy of polido-
canol in the form of foam compared with liquid form in
sclerotherapy of the greater saphenous vein: initial
results. Dermatol Surg 2003;29:1170-5

4 Yamaki T, Nozaki M, Iwasaka S. Comparative study of
duplex-guided foam sclerotherapy and duplex-guided
liquid sclerotherapy for the treatment of superficial
venous insufficiency. Dermatol Surg 2004;30:718—-22

5 Barrett JM, Allen B, Ockelford A, Goldman MP. Micro-
foam ultrasound-guided sclerotherapy of varicose
veins in 100 legs. Dermatol Surg 2004;30:6—12

136 Phlebology 2009;24:131-138



J-L Gillet et al. Side-effects and complications of foam sclerotherapy of GSV and SSV

Original article

10

11

12

13

14

15

16

17

18

19

20

21

Schadeck M. Sclérose de la petite veine saphene:
comment éviter les mauvais résultats? Phlébologie 2004;
57:165-69

Bountouroglou DG, Azzam M, Kakkos SK, Pathmarajah
M, Young P, Geroulakos G. Ultrasound-guided foam
sclerotherapy combined with sapheno-femoral ligation
compared to surgical treatment of varicose veins: early
results of a randomised controlled trial. Eur | Vasc Endo-
vasc Surg 2006,31:93-100

Wright D, Gobin JP, Bradbury AW, et al. on behalf of the
European phase III investigators group. Varisolve® poli-
docanol microfoam compared with surgery or scler-
otherapy in management of varicose veins in the
presence of trunk vein incompetence: European ran-
domized controlled trial. Phlebology 2006;21:180-90
Coleridge Smith P. Chronic venous disease treated by
ultrasound guided foam sclerotherapy. Eur | Vasc Endo-
vasc Surg 2006,32:577-83

Bergan ], Pascarella L, Mekenas L. Venous disorders:
treatment with sclerosant foam. | Cardiovasc Surg 2006;
47:9-18

Sica M, Biasi G, George E. Méthode simplifiée d’injection
endoveineuse de micromousse de Trombovar® a 1% par
cathéter court (Méthode MS): une efficacité durable con-
firmée par les résultats a 2 ans. Phlébologie 2006;59:
339-42

Ferrara F Bernbach HR. Les résultats de la sclérothéra-
pie: suivi de 1000 crosses de la grande veine saphéne a
10 ans. Phlébologie 2006;59:77-83

Ceulen RP, Bullens-Goessens YI, Pi-Van De Venne SJ,
Nelemans PJ, Veraart JC, Sommer A. Outcomes and
side effects of duplex-guided sclerotherapy in the treat-
ment of great saphenous veins with 1% versus 3% poli-
docanol foam: results of a randomized controlled trial
with one-year follow-up. Dermatol Surg 2007;33:276-81
Hamel-Desnos C, Ouvry P, Benigni JP, et al. Comparison
of 1% and 3% polidocanol foam in ultrasound guided
sclerotherapy of the great saphenous vein: a random-
ised, double-blind trial with two year-follow-up. ‘The
3/1 Study’. Eur | Vasc Endovasc Surg 2007;34:723-9

Jia X, Mowatt G, Burr JM, Cassar K, Cook J, Fraser C.
Systematic review of foam sclerotherapy for varicose
veins. BJS 2007;94:925-36

Rabe E, Otto ], Schliephake D, Pannier F. Efficacy and
safety of great saphenous vein sclerotherapy using
standardised polidocanol foam (ESAF): a randomised
controlled multicentre clinical trial. Eur | Vasc Endovasc
Surg 2008;35:238-45

Ouvry P, Allaert FA, Desnos P, Hamel-Desnos C. Efficacy
of polidocanol foam versus liquid in sclerotherapy of the
great saphenous vein: a multicentre randomised con-
trolled trial with a two-year follow-up. EJVES 2008;
36:366-70

Tessari L, Cavezzi A, Frullini A. Preliminary experience
with a new sclerosing foam in the treatment of varicose
veins. Dermatol Surg 2001;27:58—60

Frullini A, Cavezzi A. Sclerosing foam in the treatment
of varicose veins and telangiectases: history and analysis
of safety and complications. Dermatol Surg 2002;28:11-5
Varcoe PE Ultrasound guided sclerotherapy: efficacy,
adverse effects and dosing. An international survey.
Aust N Z | Phlebol 2003;7:17-24

Benigni JP, Ratinahirana H. Mousse de polidocaol et
migraine a aura. Phlébologie 2003;56:289-91

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Barrett JM, Allen B, Ockelford A, Goldman MP. Micro-
foam ultrasound-guided sclerotherapy of varicose
veins in 100 legs. Dermatol Surg 2004;30:6—12

Barrett JM, Allen B, Ockelford A, Goldman MP.
Microfoam ultrasound-guided sclerotherapy treatment
for varicose veins in a subgroup with diameters at
the junction of 10 mm or greater compared with a sub-
group of less than 10 mm. Dermatol Surg 2004;30:
1386-90

Guex J-J, Allaert FA, Gillet J-L, Chleir F. Immediate and
mid-term complications of sclerotherapy. Report of a
prospective multicentric registry of 12,173 sclerotherapy
sessions. Dermatol Surg 2005;31:123-8

Alos J, Carrefio P, Lopez JA, Estadella B, Serra-Prat M,
Marinel-Lo J. Efficacy and safety of sclerotherapy using
polidocanol foam: a controlled clinical trial. Eur | Vasc
Endovasc Surg 2006;31:101-7

Forlee MV, Grouden M, Moore DJ, Shanik G. Stroke after
varicose vein foam injection sclerotherapy. | Vasc Surg
2006;43:162-4

Smith PC. Chronic venous disease treated by ultrasound
guided foam sclerotherapy. Eur | Vasc Endovasc Surg
2006;32:577-83

Goldman PM, Bergan JJ, Guex ]JJ. Complications and
Adverse Sequelae of Sclerotherapy, in Sclerotherapy, Treat-
ment of Varicose and Telangiectatic Leg Veins. 4th edn,
Mosby Elsevier, 2007:189-244

Myers KA, Jolley D, Clough A, Kirwan J. Outcome of
ultrasound-guided sclerotherapy for varicose veins:
medium-term results assessed by ultrasound surveil-
lance. Eur | Vasc Endovasc Surg 2007;33:116-21
Munavalli GS, Weiss RA. Complications of sclerother-
apy. Semin Cutan Med Surg 2007;26:22—-8

Morrison N, Neuhardt DL, Rogers CR, et al. Compari-
sons of side effects using air and carbon dioxide foam
for endovenous chemical ablation. | Vasc Surg 2008;
47:830-6

Bush RG, Derrick M, Manjoney D. Major neurological
events following foam sclerotherapy. Phlebology 2008;
23:189-92

Ceulen RP, Sommer A, Vernooy K. Microembolism
during foam sclerotherapy of varicose veins. N Engl |
Med 2008;358:1525-6

Cappelli M, Molino Lova R, Ermini S, Ganglands I,
Giannelli F, Zamboni P. Haemodynamics of the sapheno-
femoral complex: an operational diagnosis of proximal
femoral valve function. Int Angiol 2006;25:356—-60
Porter JM, Moneta GL, et al. International Consensus
Committee on Chronic Venous Disease. Reporting stan-
dards in venous disease: an update. | Vasc Surg 1995;
27:635-45

EklI6f B, Rutherford RB, Bergan JJ, et al. and the Ameri-
can Venous Forum International Ad Hoc Committee
for Revision of the CEAP Classification. Revision of the
CEAP classification for chronic venous disorders: con-
sensus statement. | Vasc Surg 2004;40:1248-52

Breu FX, Guggenbichler S, Wollmann JC. Second Euro-
pean Consensus Meeting on Foam Sclerotherapy.
Duplex ultrasound and efficacy criteria in foam sclerotherapy
from the 2nd European Consensus Meeting on Foam Sclero-
therapy 2006, Tegernsee, Germany. 2008;37:90—-5

Natali J, Farman T. Implications medico-légales au cours
du traitement sclérothérapique des varices. | Mal Vasc
1996;21:227-32

Phlebology 2009;24:131-138 137



Original article

J-L Gillet et al. Side-effects and complications of foam sclerotherapy of GSV and SSV

39

40

41

42

43

44

45

46

47

Hanisch F Miller T, Krivocuca M, Winterholler M.
Stroke following variceal sclerotherapy. Eur | Med Res
2004;9:282-4

Meier B, Lock JE. Contemporary management of patent
foramen ovale. Circulation 2003;107:5-9

Morrison N, Cavezzi A, Bergan |, Partsch H. Letter to the
editor regarding ‘Stroke after varicose vein foam injec-
tion sclerotherapy’. | Vasc Surg 2007;44:224-5

Cabrera J, Cabrera J Jr, Garcia-Olmedo MA, Redondo P.
Treatment of venous malformations with sclerosant in
microfoam form. Arch Dermatol 2003;139:1409-16

Hill D, Hamilton R, Fung T. Assessment of techniques to
reduce sclerosant foam migration during ultrasound-
guided sclerotherapy of the Great Saphenous vein.
J Vasc Surg 2008;48:934—-9

Kiinzlberger B, Pieck C, Altmeyer P, Stiicker M.
Migraine ophthalmique with reversible scotomas after
sclerotherapy with liquid 1% polidocanol. Dermatol
Surg 2006;32:1410-3

Dowson A, Mullen M]J, Peatfield R, et al. Migraine Inter-
vention with STARFlex Technology (MIST) trial: a pro-
spective, multicenter, double-blind, sham-controlled
trial to evaluate the effectiveness of patent foramen
ovale closure with STARFlex septal repair implant to
resolve refractory migraine headache. Circulation 2008;
117:1397-404

Hamel-Desnos C, Guias B, Quéhé D, et al. Foam scler-
otherapy of saphenous veins with or without medical
support stocking (compression) — Biological effects of
foam sclerotherapy - Randomized study [abstract].
Ninth Annual Meeting of the European Venous Forum,
26-28 June 2008, Barcelona

Gillet J-L, Perrin M, Cayman R. Thromboses veineuses
superficielles des membres inférieurs. Etude prospective
portant sur 100 patients. ] Mal Vasc 2001;1:16-22

48

49

50

51

52

53

54

55

56

57

58

MacDonald PS, Kahn SR, Miller N, Obrand D. Short-
term natural history of isolated gastrocnemius and
soleal vein thrombosis. | Vasc Surg 2003;37:523-7

Gillet JL, Perrin M, Allaert FA. Short and mid-term
outcome of isolated symptomatic muscular calf vein
thrombosis. | Vasc Surg 2007;46:513-9

van Rij AM, Chai J, Hill GB, Christie RA. Incidence
of deep vein thrombosis after varicose vein surgery.
Br ] Surg 2004;91:1582-5

Weiss RA, Weiss MA. Controlled radiofrequency endo-
venous occlusion using a unique radiofrequency cath-
eter under duplex guidance to eliminate saphenous
varicose vein reflux: a two-year follow-up. Dermatol
Surg 2002;28:38—42

Kistner RL. Endovascular obliteration of the greater
saphenous vein: the Closure procedure. Jpn | Phlebol
2002;13:325-33

Hingorani AP, Ascher E, Markevich N, et al. Deep
venous thrombosis after radiofrequency ablation of
greater saphenous vein: a word of caution. | Vasc Surg
2004;40:500-4

Merchant RF, Pichot O, Myers KA. Four-year follow-up
on endovascular radiofrequency obliteration of great
saphenous reflux. Dermatol Surg 2005;31:129-34

Min RJ, Zimmet SE, Isaacs MN, Forrestal MD. Endo-
venous laser treatment of the incompetent greater
saphenous vein. | Vasc Interv Radiol 2001;12:1167-71
Anastasie B, Celerier A, Cohen-Solal G, Anido R, Mordon
S, et al. Laser endoveineux. Phlébologie 2003; 56:369—82
Proebstle TM, Giil D, Kargl A, Knop J. Endovenous laser
treatment of the lesser saphenous vein with a 940-nm
diode laser: early results. Dermatol Surg 2003;29:357—-61
Mozes G, Kalra M, Carmo M, Swenson L, Gloviczki P.
Extension of saphenous thrombus into the femoral
vein: a potential complication of new endovenous abla-
tion techniques. | Vasc Surg 2005;41:130-5

138  Phlebology 2009;24:131-138



