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Abstract
Background Telangiectasias of the lower extremities are very common. There are no blinded, randomized, controlled

clinical trials comparing laser modalities with the gold standard sclerotherapy, while the few available studies encompass

small patients cohorts.

Objective This prospective, randomized, open-label trial compares the efficacy of sclerotherapy with polidocanol vs.

long-pulsed neodymium-doped yttrium aluminium garnet (Nd:YAG) laser in the treatment of leg telangiectasias.

Patients and methods Fifty-six female patients with primary leg telangiectasias and reticular veins (C1A or SEpAS1PN)

were included in the study. One leg was randomly assigned to get treatment with the multiple synchronized long-pulsed

Nd:YAG laser, while the other received foam sclerotherapy with polidocanol 0.5%. The patients were treated in two ses-

sions at intervals of 6 weeks. The patients were evaluated by the handling physician after 6 weeks and 6 months. Two

investigators assessed blindly at the end of the study the photographs for clearing of the vessels using a six-point scale

from 1 (no change) to 6 (100% cleared). Patients reported about pain sensation and outcome satisfaction.

Results According to the handling dermatologist, at the last follow-up, there was an improvement of 30–40% with a

median of 3 (IQR 2) and a good improvement of 50–70% with a median of 4 (IQR 2) after laser treatment and sclerothera-

py respectively. In contrast, according to the blinded investigators, there was a median of 5 (IQR 1) with a very good

improvement of >70% after both therapies. Improvement was achieved more quickly by sclerotherapy, although at the

last follow-up visit there was no difference in clearance between the two groups as assessed by the blinded experts (P-

value 0.84). The degree of patient’s satisfaction was very good and similar with both therapeutic approaches. There was

a significant difference (P-value 0.003) regarding pain perception between the types of therapy. Laser was felt more pain-

ful than sclerotherapy.

Conclusion Telangiectasias of the lower extremities can be successfully treated with either synchronized long-pulsed

Nd:YAG laser or sclerotherapy. The 1064-nm long-pulsed Nd:YAG laser is associated with more pain and is suitable

especially in case of needle phobia, allergy to sclerosants and in presence of small veins with telangiectatic matting,

while sclerotherapy can also treat the feeder veins.
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Introduction
Telangiectasias are very common in the general population.

Women are predominantly affected.1 A German epidemiological

study demonstrated that 59% of the adult general population

had isolated telangiectatic or reticular veins.2 Genetics,

hormonal factors, occupation and obesity are the main underly-

ing predisposing causes.3

Ectatic leg veins are not only cosmetically disturbing, but in

more than 50% of the cases overt symptoms will develop in the

disease course such as pain and problems related to the venous

© 2014 European Academy of Dermatology and VenereologyJEADV 2014

DOI: 10.1111/jdv.12627 JEADV



hypertension due to incompetent valves of superficial or deep

veins of the leg.4

The therapy of telangiectasias and reticular veins of lower

extremity is more difficult than that of facial telangiectasias,

since they have a larger diameter, are located deeper and are

exposed to high hydrostatic pressure.5

When compared with different treatment methods, sclero-

therapy is very effective in the treatment of lower extremity tel-

angiectasia. Sclerotherapy has been reported to result in clinical

improvement in more than 70% of cases.6 The potential side-

effects of sclerotherapy encompass hyperpigmentation in up to

60% of cases.7 Less frequently telangiectatic matting (9.2%), skin

necrosis (3.5%) and allergic reactions (0.6%) may occur.7 There

is an evidence that the use of compression stockings for 3 weeks

after sclerotherapy enhances vessel clearing and reduces the rate

of pigmentation by reducing the formation of thrombi and min-

imizing inflammation and angiogenesis.8

However, in patients with needle phobia, allergic reactions to

sclerosing agents or the presence of vessels smaller than a diame-

ter of a 30-gauge needle (including telangiectatic matting) there

is an increasing demand for alternative non-invasive treatment

modalities, such as lasers. Different vascular laser systems exist

and depending on the vessel size and depth, the parameters have

to be adapted to obtain the best possible results with the least

complications. In many studies, a success rate of over 70% after

1–2 interventions has been described with the 1064 nm

long-pulsed Nd:YAG laser. The most observed complication is

hyperpigmentation, which occurs according to the study with a

frequency from 16 to 62%. Other complications such as telangi-

ectatic matting, oedema and erythema are less common and are

also time limited.9–13

So far, there are no blinded, controlled clinical trials compar-

ing laser modalities with sclerotherapy. Only a few studies with

small patient groups exist which have compared conventional

sclerotherapy with laser treatment.14–17

We therefore here sought to better assess the efficacy of sclero-

therapy with polidocanol vs. long-pulsed Nd:YAG laser in the

treatment of leg telangiectasias in a larger patient population

with 6-month long follow-up. Furthermore, we also compared

the side-effect profile and the patient’s satisfaction as a second-

ary outcome.

Patients and methods
The study was designed as an open, randomized, comparative

clinical trial and was conducted between September, 2011 and

September, 2012. For inclusion, female volunteers had to be at

least 18 years old and present typical primary leg telangiecta-

sias and reticular veins (C1A or SEpAS1PN) and Fitzpatrick skin

types 1 – 3. Participants with varicose veins greater than C1 as

confirmed clinically and by duplex investigation, arterial occlu-

sive disease and known pregnancy were excluded from the

study.

The participants signed consent after full information, while

the study was approved by the internal ethics review board com-

mittee of the University Hospital Bern. All patients underwent

clinical examination of the legs focused on the skin, venous sys-

tem, joints, arteries and colour-flow duplex imaging. Duplex

ultrasound was done with a Siemens D34. Included patients did

not exhibit a reflux lasting more than one-second in the deep

veins, saphenous junctions, trunk and tributaries or perforating

veins. All had fully compressible superficial and deep veins. All

measurements were documented in a case record form. Room

temperature was documented.

After the informed consent was obtained, the participants

were randomly assigned to get treatment with sclerotherapy or

Nd:YAG laser either on the right or left lower extremity in form

of a side-by-side comparison. The patients had comparable types

and sizes of telangiectasias (0.2–1 mm) and reticular veins (1–

2.9 mm). An area of 10 9 15 cm was marked on each side and

photographical documentation was carried out (Canon Power

Shot G9, digital camera, Tokyo, Japan.). If the veins were not

distributed symmetrically on the lower limb, subjects were

excluded. We used for documentation the same digital camera,

lighting conditions (flash) and focal distance. One leg was trea-

ted with the multiple synchronized long-pulsed Nd:YAG laser

(Cynergy MultiplexTM; Cynosure©, Inc., Westford, MA, USA)

using fluences between 100 and 200 J/cm² with a spot size of 3–

7 mm and pulse width of 10–50 ms. To minimize pain and ther-

mal injury we used the skin cooling system Cryo 6 Cold Air

Device (Zimmer MedizinSystems©, Irvine, CA, USA). The end-

point of the laser treatment was the clinically observable closure

of the vessels during irradiation as well as the blanching and

darkening for the goal of a complete photocoagulation.

The sclerotherapy on the other leg was performed using poli-

docanol 0.5% foam (Aethoxysklerol©, Kreussler Pharma, Wies-

baden, Germany with the device Sclerivein© from Help Medical,

Paris, France for producing sterile sclerosing foam) and injec-

tions were performed with a 2 mL silicone syringe and a 30-

gauge needle with the patient in supine position. By using a

Transillumination Vein Access (Veinlite©; Translite LL, Sugar-

land, TX, USA) we were also capable to treat the feeder reticular

varicose and their telangiectasias web (maritime pine tree pat-

tern) with polidocanol foam 0.5%.

During daytime, the participants were advised to wear com-

pression stockings swiss class II (26–32 mmHg) for 3 weeks.

We carried out two interventions at intervals of 6 weeks. Fol-

lowing the last application, follow-up visits have taken place

after 6 weeks and 6 months. Digital photographs were taken at

each follow-up visit under the conditions set for the pre-treat-

ment assessment. The participants had to reply to a question-

naire rating the pain respectively their satisfaction as a secondary

outcome using the visual analogue scale ranging from 1 (no

pain) to 6 (very strong pain) respectively 1 (not satisfied) to 6

(very satisfied).
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The applying physician evaluated at each visit and two

blinded experts at the end of the study the photographs for

clearing of the vessels using a six-point scale of 1 = no improve-

ment, 2 = minimal improvement (10–20%), 3 = fair improve-

ment (30–40%), 4 = good improvement (50–70%), 5 = very

good improvement (>70%), 6 = extremely good improvement

(100% cleared). The blinded experts (dermatologists) were not

included in the clinical phase of the study. Side-effects of treat-

ment including pigmentation, necrosis and matting were also

assessed. The treating physician, not blinded to the treatment,

checked for side-effects, as well.

Statistical analysis
Continuous variables were presented as medians with interquar-

tile ranges (IQR), while categorical variables were presented as

numbers with percentages. Within-subject differences between

arms were tested using Wilcoxon signed rank test for ordinal

variables and McNemar’s test with Yate’s correction for nominal

variables. The time-dependent variations was also accounted for

by using repeated measures ANOVA for ordinal variables and gen-

eralized linear models with logit link function for nominal vari-

ables. Two-way random single measure intraclass correlation

coefficient (ICC) together with its 95% Confidence Interval (CI)

was used to assess the absolute agreement between evaluators on

PGA assessment. The ICC can be interpreted as follows: 0–0.2

poor agreement, 0.3–0.4 fair agreement; 0.5–0.6 moderate agree-

ment; 0.7–0.8 strong agreement and >0.8 almost perfect agree-

ment.

An intention-to-treat approach was adopted in the primary

analyses by considering patient’s lost at follow-up as non-

responders and by using the last observation carried forward

method to retrieve missing information at follow-up. Intention-

to-treat analysis was then complemented by per-protocol analy-

ses, which considered only those patients who completed the

study period and with available data at follow-up. When design-

ing this trial, we calculated that at least 56 patients would be

required for the study to detect a statistically significant differ-

ence between study arms (a = 0.05, b = 0.20), assuming a clear-

ance rate of no more than 20% in the laser group and not less

than 45% in the sclerotherapy group. No interim analyses were

performed. Analysis was carried out using SPSS software, version

17.0 (SPSS, Chicago, IL, USA). Two-sided P values of <0.05 were
considered to indicate statistical significance in all tests.

Results
Fifty-six female patients were randomized, aged between 23 and

66 years (mean of 46 years). A total of 51 of these 56 patients

completed the study. Five patients dropped out from the study

because they were lost to follow-up.

A median of 5 (IQR 1) with a very good improvement of >
70% was observed for both therapies in the evaluation of the

blinded experts at the last 6 month follow-up visit (Fig. 1).

Sclerotherapy was found to be more rapidly effective, although

for the primary endpoint of the trial, that is clearance of the

lesions, there was not a significant difference between the groups

based on the assessment of the blinded experts (P-value 0.84).

In contrast, in the final assessment of the handling dermatolo-

gist at the last follow-up visit there was a fair improvement of

30–40% with a median of 3 (IQR 2) by laser, while the results by

sclerotherapy appeared to be better, since a good improvement

of 50–70% with a median of 4 (IQR 2) were noted (Fig. 2).

According to the handling dermatologist, there was thus a

Figure 1 Blinded expert’s assessment at each visit.

Figure 2 Appyling physician’s assessment at each visit.
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statistically significant difference between the types of treatment

(P-value < 0.001). Sclerotherapy was more quickly effective in

both the assessment of the handling physicians as well as for the

blinded experts.

The clearing of the vessels was assessed using the six-point

scale. The results showed a moderate to strong agreement

between the evaluations of the handling physician and blinded

experts (ICC for laser = 0.53, for sclerotherapy = 0.73).

The degree of patient’s satisfaction as a secondary outcome at

the last visit was the same for both therapies. The patients were

very satisfied with the outcome (median 5, IQR 2). Regarding

the subjective perception of improvement there was no statisti-

cally significant difference (P-value 0.58) between the modes of

treatment considering all available follow-ups (Fig. 3).

There is a significant difference (P-value 0.003) regarding pain

perception between the types of therapy (Fig. 4). Laser was felt a

little more painful than sclerotherapy.

The most common side-effect observed was hyperpigmenta-

tion. It was seen in 22 patients (39.3%) treated with laser and in

38 patients (67.9%) treated with sclerotherapy: this difference

was statistically significant (P-value < 0.001).

Matting was seen with equal frequency with both therapies

with a prevalence of 20%. Limited skin necrosis was observed in

one patient in both groups (Figs. 5,6).

Discussion
Both sclerotherapy and lasers are widely used in the manage-

ment of telangiectasias of lower extremities although sclero-

therapy is considered the gold standard by most practitioners.

Nevertheless, there are few prospective studies that directly

compare the effectiveness of both therapies. The results of

our prospective randomized trial, which includes a relative

large number of patients with a follow-up of 6 months shows

that both sclerotherapy and long-pulsed 1064 nm Nd:YAG

laser have similar effectiveness with a significant clinical

Figure 3 Patient’s satisfaction assessment at each visit. Figure 4 Patient’s pain assessment at each visit.

(a)

(b)

Figure 5 (a) Pre-operative treatment with sclerotherapy. (b) Last
follow-up 6 months after the last visit.

© 2014 European Academy of Dermatology and VenereologyJEADV 2014

4 Parlar and Buettiker



improvement of >70% after two sessions with a good safety

profile. Hence, our extend data confirm the findings of previ-

ous smaller series.14–17 Laser treatment is more painful than

sclerotherapy, while the latter lead to a faster clearing of the

vessels but an increased rate of post-inflammatory hyperpig-

mentation.

Furthermore, we found that the patient’s satisfaction was sim-

ilar in the two groups. This in an important dimension reflecting

the subjective perception of the improvement in patients with

high expectations and wishing excellent results with complete

disappearance of the spider veins.

While the handling dermatologist rated sclerotherapy better

than the laser, the blinded experts classified both treatments as

equivalent efficient based on the available objective photo-

graphic documentation. It is likely that this contrasting results

are due to the fact that the handling non-blinded dermatologist

had many years of experience with sclerotherapy and felt more

confident with the latter approach.

Post-treatment hyperpigmentation was more frequent after

sclerotherapy than after laser treatment. The observed relatively

high pigmentation rate is due to the fact that we have chosen

foam polidocanol. Foam sclerosing agents replace the blood that

is present in the vessel, get in full contact with endothelium and

stick better to the vessel wall. In contrast to liquid sclerotherapy,

the sclerosing solution is unavoidably mixed with blood, thus

reducing its sclerosing effect due to dilution.18–20 Hence, foam

sclerotherapy has the advantage to be more effective in the treat-

ment of varicose veins compared to liquid sclerotherapy. That is

why we have chosen foam sclerotherapy, but is also associated

with a higher risk of hyperpigmentation.21 Because of this side-

effect, some experts prefer to use liquid sclerotherapy rather

foam sclerotherapy for the treatment of leg telangiectasia with

the same concentration of 0.5% polidocanol. Nevertheless, the

use of 0.25% instead 0.5% polidocanol for the foam production

could be potentially sufficient causing thereby less pigmentation.

Hyperpigmentation clears spontaneously within 6–24 months in

most cases, but can persist longer than 1 year.22 Therefore, it is

important to explain to the patient with the increased risk of

pigmentation problems related to foam sclerotherapy, especially

by applying relatively new technique called ‘START Method’ in

which higher perivenous pressure in tumescent anaesthesia is

used.23

Noteworthy, in one previous small pilot study involving

fourteen patients, no statistical difference could be found

between sclerotherapy and laser. Nevertheless, the best results

seemed to be achieved when sclerotherapy is first used followed

by a laser treatment.14 As previously underlined by Wienert

et al. sclerotherapy has the advantage to better target spider

veins with their 3D complex subpapillary vascular plexus as well

as the feeder veins.24 Hence, sclerotherapy is able to treat not

only telangiectasias but also the feeder veins in the same session.

In contrast patients with allergy to sclerosants, fear of needles

and telangiectatic matting represent good candidates for laser

therapy. Therefore, based on these reports and our practical

experience sclerotherapy and laser may be used in combination

for the optimal management of telangiectasias of the lower

extremity.

New developments of lasers include pulse stacking and multi-

ple pass laser treatment as well as the use of a non-uniform pulse

sequence or a dual-wavelength modality.22 This first pulse con-

verts oxy-haemoglobin to methemoglobin which increases the

absorption coefficient for the Nd:YAG wavelength and enhances

the optical absorption properties of the target structure.25 The

sequential emission of a 585-nm pulsed dye laser and a 1064 nm

Nd:YAG laser from one delivery system can optimize clinical

effectiveness. A future clinical trial should thus address the value

of the combination of the two wavelengths alone and in combi-

nation with conventional sclerotherapy.

Conclusion
Telangiectasias of the lower extremities can be successfully trea-

ted with either synchronized long-pulsed Nd:YAG laser or scle-

rotherapy. The 1064-nm long-pulsed Nd:YAG laser is associated

with more pain and is suitable especially in case of needle pho-

bia, allergy to sclerosants and in presence of small veins with tel-

angiectatic matting, while sclerotherapy can also treat the feeder

veins.

(a)

(b)

Figure 6 (a) Before laser treatment. (b) Last follow-up visit after
6 months.
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