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ABSTRACT

Background

Telangiectasias (spider veins) and reticular veins on the lower limbs are very common, increase with age, and have been found in 41%
of women. The cause is unknown and the patients may be asymptomatic or can report pain, burning or itching. Treatments include
sclerotherapy, laser, intense pulsed light, microphlebectomy and thermoablation, but none is established as preferable.

Objectives

To assess the effects of sclerotherapy, laser therapy, intensive pulsed light, thermocoagulation, and microphlebectomy treatments for
telangiectasias and reticular veins.

Search methods

The Cochrane Vascular Information Specialist searched the Cochrane Vascular Specialised Register, CENTRAL, MEDLINE, Embase, AMED
and CINAHL databases, and the World Health Organization International Clinical Trials Registry Platform and ClinicalTrials.gov trials
registers to 16 March 2021. We undertook additional searches in LILACS and IBECS databases, reference checking, and contacted specialists
in the field, manufacturers and study authors to identify additional studies.

Selection criteria

We included randomised controlled trials (RCTs) and quasi-RCTs that compared treatment methods such as sclerotherapy, laser therapy,
intensive pulsed light, thermocoagulation, and microphlebectomy for telangiectasias and reticular veins in the lower limb. We included
studies that compared individual treatment methods against placebo, or that compared different sclerosing agents, foam or laser
treatment, or that used a combination of treatment methods.

Data collection and analysis

Three review authors independently performed study selection, extracted data, assessed risks of bias and assessed the certainty of
evidence using GRADE. The outcomes of interest were resolution or improvement (or both) of telangiectasias, adverse events (including
hyperpigmentation, matting), pain, recurrence, time to resolution, and quality of life.

Main results

We included 3632 participants from 35 RCTs. Studies compared a variety of sclerosing agents, laser treatment and compression. No studies
investigated intensive pulsed light, thermocoagulation or microphlebectomy. None of the included studies assessed recurrence or time
to resolution. Overall the risk of bias of the included studies was moderate. We downgraded the certainty of evidence to moderate or low
because of clinical heterogeneity and imprecision due to the wide confidence intervals (Cls) and few participants for each comparison.

Any sclerosing agent versus placebo

Treatment for telangiectasias and reticular veins (Review) 1
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There was moderate-certainty evidence that sclerosing agents showed more resolution or improvement of telangiectasias compared to
placebo (standard mean difference (SMD) 3.08, 95% Cl 2.68 to 3.48; 4 studies, 613 participants/procedures), and more frequent adverse
events: hyperpigmentation (risk ratio (RR) 11.88, 95% Cl 4.54 to 31.09; 3 studies, 528 participants/procedures); matting (RR 4.06, 95% ClI
1.28 to 12.84; 3 studies, 528 participants/procedures). There may be more pain experienced in the sclerosing-agents group compared to
placebo (SMD 0.70, 95% Cl 0.06 to 1.34; 1 study, 40 participants; low-certainty evidence).

Polidocanol versus any sclerosing agent

There was no clear difference in resolution or improvement (or both) of telangiectasias (SMD 0.01, 95% CI -0.13 to 0.14; 7 studies, 852
participants/procedures), hyperpigmentation (RR 0.94, 95% Cl 0.62 to 1.43; 6 studies, 819 participants/procedures), or matting (RR 0.82,
95% C1 0.52 to 1.27; 7 studies, 859 participants/procedures), but there were fewer cases of pain (SMD —0.26, 95% CI| —0.44 to —0.08; 5 studies,
480 participants/procedures) in the polidocanol group. All moderate-certainty evidence.

Sodium tetradecyl sulphate (STS) versus any sclerosing agent

There was no clear difference in resolution or improvement (or both) of telangiectasias (SMD -0.07, 95% Cl -0.25 to 0.11; 4 studies,
473 participants/procedures). There was more hyperpigmentation (RR 1.71, 95% Cl 1.10 to 2.64; 4 studies, 478 participants/procedures),
matting (RR 2.10, 95% CI 1.14 to 3.85; 2 studies, 323 participants/procedures) and probably more pain (RR 1.49, 95% CI 0.99 to 2.25; 4
studies, 409 participants/procedures). All moderate-certainty evidence.

Foam versus any sclerosing agent

There was no clear difference in resolution or improvement (or both) of telangiectasias (SMD 0.04, 95% Cl -0.26 to 0.34; 2 studies, 187
participants/procedures); hyperpigmentation (RR 2.12, 95% Cl 0.44 to 10.23; 2 studies, 187 participants/procedures) or pain (SMD -0.10,
95% Cl-0.44 to 0.24; 1 study, 147 participants/procedures). There may be more matting using foam (RR6.12,95% CI 1.04 to 35.98; 2 studies,
187 participants/procedures). All low-certainty evidence.

Laser versus any sclerosing agent

There was no clear difference in resolution or improvement (or both) of telangiectasias (SMD -0.09, 95% Cl -0.25 to 0.07; 5 studies,
593 participants/procedures), or matting (RR 1.00, 95% CI 0.46 to 2.19; 2 studies, 162 participants/procedures), and maybe less
hyperpigmentation (RR 0.57, 95% Cl 0.40 to 0.80; 4 studies, 262 participants/procedures) in the laser group. All moderate-certainty
evidence. High heterogeneity of the studies reporting on pain prevented pooling, and results were inconsistent (low-certainty evidence).

Laser plus sclerotherapy (polidocanol) versus sclerotherapy (polidocanol)

Low-certainty evidence suggests there may be more resolution or improvement (or both) of telangiectasias in the combined group (SMD
5.68,95% Cl 5.14 to 6.23; 2 studies, 710 participants), and no clear difference in hyperpigmentation (RR 0.83, 95% Cl 0.35 to 1.99; 2 studies,
656 participants) or matting (RR 0.83,95% Cl 0.21 to 3.28; 2 studies, 656 participants). There may be more pain in the combined group (RR
2.44,95% Cl 1.69 to 3.55; 1 study, 596 participants; low-certainty evidence).

Authors' conclusions

Small numbers of studies and participants in each comparison limited our confidence in the evidence. Sclerosing agents were more
effective than placebo for resolution or improvement of telangiectasias but also caused more adverse events (moderate-certainty
evidence), and may result in more pain (low-certainty evidence). There was no evidence of a benefit in resolution or improvement for
any sclerosant compared to another or to laser. There may be more resolution or improvement of telangiectasias in the combined laser
and polidocanol group compared to polidocanol alone (low-certainty evidence). There may be differences between treatments in adverse
events and pain. Compared to other sclerosing agents polidocanol probably causes less pain; STS resulted in more hyperpigmentation,
matting and probably pain; foam may cause more matting (low-certainty evidence); laser treatment may result in less hyperpigmentation
(moderate-certainty evidence). Further well-designed studies are required to provide evidence for other available treatments and
important outcomes (such as recurrence, time to resolution and delayed adverse events); and to improve our confidence in the identified
comparisons.

PLAIN LANGUAGE SUMMARY

Treatment for telangiectasias and reticular veins
What are telangiectasias and reticular veins?

Telangiectasias (spider veins) are small dilated blood vessels near the skin surface measuring less than 1.0 mm in diameter. Reticular veins
have a diameter of less than 3.0 mm and are deeper in the skin. The cause is unknown, and they can be solely cosmetic, or can result in
pain, burning or itching. Telangiectasias and reticular veins on the legs are very common, increase with age, and have been found in 41%
of women over the age of 50 years. Risk factors include family history, pregnancy, local trauma, obesity and hormonal factors

Treatment for telangiectasias and reticular veins (Review) 2
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How are telangiectasias and reticular veins treated?

There are several treatments, such as sclerotherapy, laser, intense pulsed light, microphlebectomy and thermoablation, but none is
established as preferable. Unwanted side effects of treatments include hyperpigmentation (skin darkening), matting (new telangiectasis
after treatment), allergy and pain. It is therefore important to know the effects of these treatments to help doctors and patients decide
which is the best option for them.

What did we do?

We searched for studies where patients were randomly selected to receive one treatment for spider veins compared to a sham treatment,
or to another type of treatment. We then compared the results and summarised the evidence from all the studies. Finally, we assessed how
certain we are of the evidence. We considered factors such as the way studies were conducted, study sizes, and consistency of findings
across studies. Based on our assessments, we categorised the evidence as being of very low, low, moderate or high certainty.

What did we find?

We found 35 studies with a combined total of 3632 participants (searched to 16 March 2021). Some studies compared one treatment on one
leg to another treatment on the other leg. Studies used a variety of different treatments and none of them reported on all of our outcomes.
Not all available treatments were investigated: no studies investigated intensive pulsed light, thermocoagulation or microphlebectomy.

Sclerosing agents improved telangiectasias and reticular veins resolution when compared to sham treatment, but resulted in more
unwanted side effects (hyperpigmentation and matting). There was no benefit seen in one sclerosing agent compared to another, or
compared to laser, for improving telangiectasias. There may be differences between treatments in adverse events and pain. Compared
to other agents, polidocanol may result in less pain. Sodium tetradecyl sulphate (STS) may cause more hyperpigmentation, matting
and probably more pain; foam may result in more matting; laser treatment may cause less hyperpigmentation. Combined laser plus
sclerotherapy may result in better resolution compared to only sclerotherapy, but may cause more pain.

How reliable are these results?

We are not very confident in these results. We downgraded the certainty of the evidence by one or two levels (from high to moderate or
low). This was because of the differences in the designs of the studies, which meant that only small numbers of studies and participants
provided information for each treatment comparison.

Conclusion

Further well-designed studies are needed to improve our confidence in the comparisons identified in this review, for other treatments
available, and for other important outcomes, such as recurrence, time to resolution and long-term side effects.

Treatment for telangiectasias and reticular veins (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Sclerotherapy compared to placebo for treatment of telangiectasias and reticular veins

Sclerotherapy compared to placebo for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins
Setting: outpatient

Intervention: sclerotherapy (any)

Comparison: placebo

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants/proce- the evidence
Risk with Risk with sclerotherapy dures* (GRADE)
placebo (studies)
Resolution or improvement of SMD 3.08 higher - 613 DPDO -
telangiectasias (2.68 higher to 3.48 higher) (4 RCTs) MODERATE?
(follow-up: 4 - 12 weeks)
Adverse events - hyperpigmen- Study population RR11.88 528 BODO -
tation (4.54 to 31.09) (3RCTs) MODERATEDb
25 per 1000 299 per 1000
(follow-up: 4 - 12 weeks) (114 to 784)
Adverse events - matting Study population RR 4.06 528 BDDO -
(1.28t0 12.84) (3RCTs) MODERATED
(follow-up: 4 - 12 weeks) 17 per 1000 68 per 1000
(22 to 216)
Pain SMD 0.7 higher - 40 P00 -
(0.06 higher to 1.34 higher) (LRCT) Lowe

(follow-up: 1 day)

Recurrence See comment -

The studies in this com-
parison did not assess this
outcome

Time to resolution See comment -

The studies in this com-
parison did not assess this
outcome
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Quality of life See comment - - - - The studies in this com-
parison did not assess this
outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

" Three studies used participants as the unit of analysis and one study used the number of procedures as the unit of analysis for each comparison.
aWe downgraded by one level due to high clinical heterogeneity of the included studies.

bwe downgraded by one level due to high clinical heterogeneity of the included studies and wide Cl of the included studies (imprecision).

¢ We downgraded by two levels due to high clinical heterogeneity of the included studies and only one included study with few participants.

Summary of findings 2. Sclerotherapy (polidocanol) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Sclerotherapy (polidocanol) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins
Setting: outpatient

Intervention: sclerotherapy (polidocanol)

Comparison: sclerotherapy (any sclerosant)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N¢ of partici- Certainty of Comments
(95% Cl) pants/proce- the evidence

Risk with scle- Risk with sclerotherapy dures” (GRADE)

rotherapy (any (polidocanol) (studies)

sclerosant

agent)
Resolution or improvement of SMD 0.01 higher - 852 SDDO -
telangiectasias (0.13 lower to 0.14 higher) (7 RCTs) MODERATE2

(follow-up: 4 - 16 weeks)

Adverse events - hyperpigmenta- Study population RR0.94 819 ODDO -
tion (0.62 to 1.43) (6 RCTs) MODERATE2
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(follow-up: 4 - 16 weeks)

476 per 1000 447 per 1000
(295 to 680)
Adverse events - matting Study population RR0.82 859 SDDO -
(0.52t0 1.27) (7 RCTs) MODERATE?2
(follow-up: 4 - 16 weeks) 144 per 1000 118 per 1000
(75 to 183)
Pain SMD 0.26 lower - 480 SDDO -
(0.44 lower to 0.08 lower) (5RCTs) MODERATE2

(follow-up: 1 day)

Recurrence

See comment

The studies in this com-
parison did not assess
this outcome

Time to resolution

See comment

The studies in this com-
parison did not assess
this outcome

Quality of life

See comment

The studies in this com-
parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

" Three studies used participants as the unit of analysis and four studies used the number of procedures as the unit of analysis for each comparison.

aWe downgraded by one level due to wide Cls.

Summary of findings 3. Sclerotherapy (STS) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Sclerotherapy (STS) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins
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Setting: outpatient
Intervention: sclerotherapy (STS)

Comparison: sclerotherapy (any sclerosant)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants/proce- the evidence
Risk with scle- Risk with sclerothera- dures” (GRADE)
rotherapy (any py (STS) (studies)
sclerosant)
Resolution or improvement of SMD 0.07 lower - 473 ©ODO -
telangiectasias (0.25 lower to 0.11 high- (4 RCTs) MODERATE2
er)
(follow-up: 4 - 16 weeks)
Adverse events - hyperpigmenta- Study population RR1.71 478 SPPO -
tion (1.10to 2.64) (4 RCTs) MODERATE?
371 per 1000 634 per 1000
(follow-up: 4 - 24 weeks) (408 to 979)
Adverse events - matting Study population RR2.10 323 SDDO -
(1.14 to0 3.85) (2 RCTs) MODERATE?
(follow-up: 4 - 24 weeks) 82 per 1000 173 per 1000
(94 to 318)
Pain Study population RR 1.49 409 Tl I0) -
(0.99t0 2.25) (4 RCTs) MODERATE?2

(follow-up: 1 day)

275 per 1000

410 per 1000
(273 to0 619)

Recurrence

See comment

The studies in this com-
parison did not assess
this outcome

Time to resolution

See comment

The studies in this com-
parison did not assess
this outcome

Quality of life

See comment

The studies in this com-
parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference
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GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

* Two studies used participants as the unit of analysis and four studies used the number of procedures as the unit of analysis for each comparison.

aWe downgraded by one level due to wide Cls and small number of participants.

Summary of findings 4. Sclerotherapy (hypertonic saline) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular

veins

Sclerotherapy (hypertonic saline) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins

Setting: outpatient

Intervention: sclerotherapy (hypertonic saline)
Comparison: sclerotherapy (any sclerosant)

Outcomes Anticipated absolute effects” (95% Cl) Relative effect  Ne of partici- Certainty of Comments
(95% ClI) pants/proce- the evidence
Risk with scle- Risk with sclerotherapy dures” (GRADE)
rotherapy (any (hypertonic saline) (studies)
sclerosant)
Resolution or improvement of - SMD 0.01 higher - 348 DO -
telangiectasias (0.2 lower to 0.22 higher) (3RCTs) MODERATE2
(follow-up: 4 - 12 weeks)
Adverse events - hyperpigmen- Study population RR0.74 288 SDDO -
tation (0.59t0 0.93) (2RCTs)
493 per 1000 365 per 1000 MODERATEP
(follow-up: 8 - 12 weeks) (291 to 459)
Adverse events - matting Study population RR0.89 288 BP0 -
(0.58 to 1.36) (2 RCTs) MODERATEP
(follow-up: 8 - 12 weeks) 215 per 1000 192 per 1000
(125 to 293)
Pain - SMD 6.22 higher - 348 ODPO -
(5.7 higher to 6.73 higher) (3RCTs) MODERATEC
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(follow-up: 1 day)

Recurrence See comment - - - - The studies in this com-
parison did not assess
this outcome

Time to resolution See comment - - - - The studies in this com-
parison did not assess
this outcome

Quality of life See comment - - - - The studies in this com-
parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standard mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

* All studies used the number of procedures as the unit of analysis for each comparison.
aWe downgraded by one level because of high risk of other bias in the included studies.
bWe downgraded by one level because of wide Cls.

We downgraded by one level because of clinical heterogeneity between included studies.

Summary of findings 5. Sclerotherapy (chromated glycerin) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and
reticular veins

Sclerotherapy (chromated glycerin) compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins
Setting: outpatient

Intervention: sclerotherapy (chromated glycerin)

Comparison: sclerotherapy (any sclerosant)

Outcomes Anticipated absolute effects” (95% Cl) Relative effect N2 of partici- Certainty of Comments
(95% ClI) pants/proce- the evidence
dures* (GRADE)
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Risk with scle- Risk with sclerother- [SRuclies!
rotherapy (any apy (chromated glyc-
sclerosing agent) erin)

Resolution or improvement of - SMD 0.45 higher - 125 DO -

telangiectasias (0.11 lower to 1.02 high- (2 RCTs) Lowa
er)

(follow-up: 5 - 24 weeks)

Adverse events - hyperpigmenta- Study population RR 0.49 125 SPOO -

tion (0.09 to 2.50) (2 RCTs) Lowa

66 per 1000 32 per 1000
(follow-up: 5 - 24 weeks) (6 to 164)
Adverse events - matting Study population RR0.31 99 DPOO -
(0.01to 7.53) (LRCT) LOwa
(follow-up: 5 - 24 weeks) 21 per 1000 6 per 1000
(0to 157)
Pain Study population RR 1.50 26 ®B00 -
(1RCT) Lowa
(follow-up: 1 day) 154 per 1000 231 per 1000 (0.30to 7.55)
(46 to 1000)

Recurrence See comment - - - - The studies in this com-
parison did not assess
this outcome

Time to resolution See comment - - - - The studies in this com-
parison did not assess
this outcome

Quality of life See comment - - - - The studies in this com-

parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).
Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
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Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

" One study used participants as the unit of analysis and one study used the number of procedures as the unit of analysis for each comparison.
aWe downgraded by two levels due to few included studies and participants.

Summary of findings 6. Foam compared to sclerotherapy (any sclerosant) for treatment of telangiectasias and reticular veins

Foam compared to sclerotherapy (any sclerosant) for telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins

Setting: outpatient
Intervention: foam

Comparison: sclerotherapy (any sclerosant)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants/proce- the evidence
Risk with scle- Risk with foam dures” (GRADE)
rotherapy (any (studies)
sclerosing agent)
Resolution or improvement of - SMD 0.04 higher - 187 DO -
telangiectasias (0.26 lower to 0.34 high- (2 RCTs) Lowa
er)
(follow-up: 5 - 10 weeks)
Adverse events - hyperpigmenta- Study population RR2.12 187 SPOO -
tion (0.44 t0 10.23) (2 RCTs) Lowa
26 per 1000 55 per 1000
(follow-up: 5 - 10 weeks) (11 to 265)
Adverse events - matting Study population RR6.12 187 SDOO -
(1.04 to 35.98) (2 RCTs)
(follow up: 5 - 10 weeks) 9 per 1000 53 per 1000 Lowa
(9 to 310)
Pain SMD 0.1 lower - 147 BPOO -
(0.44 lower to 0.24 high- (1LRCT) Lowa

(follow up: 1 day)

er)

Recurrence

See comment

The studies in this com-
parison did not assess
this outcome
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Time to resolution

See comment

The studies in this com-
parison did not assess
this outcome

Quality of life

See comment

The studies in this com-
parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

* One study used participants as the unit of analysis and one study used the number of procedures as the unit of analysis for each comparison.

aWe downgraded by two levels due to wide Cls and few participants in the included studies.

Summary of findings 7. Laser compared to sclerotherapy for treatment of telangiectasias and reticular veins

Laser compared to sclerotherapy for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins

Setting: outpatient
Intervention: laser
Comparison: sclerotherapy

Outcomes Anticipated absolute effects* (95% Cl)  Relative effect  Ne of partici- Certainty of Comments
(95% ClI) pants/proce- the evidence

Risk with scle- Risk with laser dures” (GRADE)

rotherapy (studies)
Resolution or improvement of - SMD 0.09 lower - 593 SODO -
telangiectasias (0.25 lower to 0.07 (5RCTs) MODERATE®

higher)

(follow-up: 4 - 24 weeks)
Adverse events - hyperpigmenta- Study population RR0.57 262 SPPO -
tion (0.40 to 0.80) (4 RCTs) MODERATE?
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(follow-up: 4 - 24 weeks)

328 per 1000 187 per 1000

(131 to 263)

Adverse events - matting Study population RR 1.00 162 DDDO -
(0.46 t0 2.19) (2RCTs) MODERATEd

(follow-up: 16 - 24 weeks) 123 per 1000 123 per 1000

(57 to 270)
Pain Study population - 100 DO We were not able to pool the

(2RCTs) Lowb data due to high heterogeneity

(follow-up: 1 day)

See comment

Recurrence

See comment

The studies in this comparison
did not assess this outcome

Time to resolution

See comment

The studies in this comparison
did not assess this outcome

Quality of life

See comment

The studies in this comparison
did not assess this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

" Two studies used participants as the unit of analysis and three studies used the number of procedures as the unit of analysis for each comparison
adWe downgraded by one level due to wide Cls.
bWe downgraded by two levels because of few included participants.

Summary of findings 8. Laser plus sclerotherapy compared to sclerotherapy for treatment of telangiectasias and reticular veins

Laser plus sclerotherapy compared to sclerotherapy for treatment of telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins

Setting: outpatient
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Intervention: laser plus sclerotherapy

Comparison: sclerotherapy

Outcomes Anticipated absolute effects* (95% CI) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants/proce- the evidence
Risk with scle- Risk with laser plus dures” (GRADE)
rotherapy sclerotherapy (studies)
Resolution or improvement of - SMD 5.68 higher - 710 DO -
telangiectasias (5.14 higher to 6.23 high- (2 RCTs) Lowa
er)
(follow-up: 12 - 16 weeks)
Adverse events - Hyperpigmenta- Study population RR 0.83 656 SPOO -
tion (0.35t0 1.99) (2 RCTs) Lowa
64 per 1000 53 per 1000
(follow-up: 12 - 16 weeks) (22 to 128)
Adverse events - matting Study population RR0.83 656 SDOO -
(0.21t0 3.28) (2 RCTs) LOowa
(follow-up: 12 - 16 weeks) 18 per 1000 15 per 1000
(4 to 60)
Pain Study population RR2.44 596 ®B00O -
(1.69 to 3.55) (1RCT) Lowb

(follow-up: 1 day)

266 per 1000

649 per 1000
(449 to 944)

Recurrence

See comment

The studies in this com-
parison did not assess
this outcome

Time to resolution

See comment

The studies in this com-
parison did not assess
this outcome

Quality of life

See comment

The studies in this com-
parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence
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High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

" All studies used participants as the unit of analysis.

aWe downgraded by two levels because of clinical heterogeneity in the included studies and the fact that the two studies were conducted by the same group of investigators.

bwe downgraded by two levels due to having one included study.

Summary of findings 9. Sclerotherapy (hypertonic glucose plus polidocanol) compared to sclerotherapy (hypertonic glucose)

Sclerotherapy (hypertonic glucose plus polidocanol) compared with sclerotherapy (hypertonic glucose) for telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins
Settings: outpatient
Intervention: sclerotherapy (hypertonic glucose plus POL)

Comparison: sclerotherapy (hypertonic glucose)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  No of Partici- Certainty of Comments
(95% Cl) pants” the evidence
Risk with hyper- Risk with hypertonic glu- (studies) (GRADE)
tonic glucose cose plus POL
Resolution or improvement of - SMD 0.79 higher 191 SDDO -
telangiectasias MODERATE?
(0.50 higher to 1.09 high- (2 RCTs)
(follow-up: 12 - 16 weeks) er)
Adverse events - hyperpigmen- Study population RR0.79 191 ODDO -
tation MODERATE?
649 per 1000 513 per 1000 (0.62t0 1.01) (2RCTs)
(follow-up: 16 weeks) (403 to 656)
Adverse events - matting Study population RR0.78 191 B30 -
MODERATE?2
(follow-up: 16 weeks) 351 per 1000 273 per 1000 (0.51t0 1.20) (2 RCTs)
(179 to 421)
Pain Study population RR 1.02 191 DBDO -
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(follow-up: 16 weeks) 443 per 1000 442 per 1000 (0.83t0 1.24) (2 RCTs) MODERATE

(359 to 537)

Recurrence See comment - - - - The studies in this com-
parison did not assess
this outcome

Time to resolution See comment - - - - The studies in this com-
parison did not assess
this outcome

Quality of life See comment - - - - The studies in this com-

parison did not assess
this outcome

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).
Cl: confidence interval; POL: polidocanol; RCT: randomised controlled trial; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

* All studies used participants as the unit of analysis.
aWe downgraded one level because of few participants in included studies.

Summary of findings 10. Sclerotherapy plus compression compared to sclerotherapy alone for telangiectasias and reticular veins

Sclerotherapy plus compression compared to sclerotherapy alone for telangiectasias and reticular veins

Patient or population: people with telangiectasias and reticular veins
Setting: outpatient

Intervention: sclerotherapy plus compression

Comparison: sclerotherapy

Outcomes Anticipated absolute effects* (95% CI) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants the evidence
(studies)® (GRADE)
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Risk with scle-

Risk with sclerotherapy

rotherapy plus compression

Resolution or improvement of - SMD 0.09 higher - 196 DB -

telangiectasias (0.19 lower to 0.37 higher) (2 studies)
MODERATE?

(follow-up: 4 - 8 weeks)

Adverse events - hyperpigmenta- Study population RR0.93 196 SPPO -

tion (0.41t0 2.07) (2 studies)

112 per 1000 104 per 1000 MODERATE?2

(follow-up:4 - 8 weeks) (46 to 232)

Adverse events - matting Study population RR 1.84 96 DPOO -

(0.17 t0 19.62) (1 study) Lowb
(follow-up: 8 weeks) 22 per 1000 40 per 1000
(4 to 427)

Pain See comment - - - - The studies in this com-
parison did not assess
this outcome

Recurrence See comment - - - - The studies in this com-
parison did not assess
this outcome

Time to resolution See comment - - - The studies in this com-
parison did not assess
this outcome

Quality of life SMD 0.02 lower - 93 ®POO

(0.42 lower to 0.39 higher) (1 study) LOWb

(follow up: 8 weeks)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SMD: standard mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect
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bWe downgraded two levels because of few participants and only one included study.

aWe downgraded one level because of few participants in included studies.

All studies used participants as the unit of analysis.

*
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BACKGROUND

Description of the condition

Telangiectasias, or spider veins, are dilated venules or arterioles
(small superficial veins) measuring less than 1.0 mm in diameter
and occurring predominantly in the lower extremities (Thomson
2016). Reticular veins have a diameter less than 3.0 mm and are
often tortuous and located in the subdermal or subcutaneous
tissue (Eklof 2004; Porter 1995). Their cause is unknown. Patients
may be asymptomatic or can report pain, burning or itching. Risk
factors include family history, pregnancy, local trauma, obesity and
hormonal factors (Goldman 2002).

The diagnoses of telangiectasias and reticular veins are clinical
and made according to the Clinical, Etiological, Anatomical and
Pathophysiological (CEAP) classification system for chronic venous
disorders in the lower limb. CEAP classification comprises seven
main categories: C0 to C6, and telangiectasias are classified as C1
(Eklof 2004; Lurie 2020).

CO0 - no visible or palpable signs of venous disease

C1 - telangiectasia or reticular veins (thread veins)

C2 - varicose veins (diameter of 3.0 mm or more)

C3-oedema

C4 - changes in the skin and subcutaneous tissue: pigmentation
(C4a), eczema (C4a), lipodermatosclerosis (C4b), atrophic blanche
(C4b), or corona phlebectatica (C4c)

C5 - healed venous ulcer

C6 - active venous ulcer

The incidence of telangiectasias increases with age (Schwartz
2011). Telangiectasias on the lower limbs are very common
and have been found in 41% of women over the age of 50
years (Mujadzic 2015). They can be considered an important
aesthetic or cosmetic problem (Hercogova 2002). The presence
of telangiectasias may be associated with the insufficiency of
major venous systems; approximately 50% to 62% of insufficient
perforating veins are found in the presence of telangiectasias
(Andrade 2009).

Description of the intervention

Treatments for telangiectasias and reticular veins include
sclerotherapy, laser therapy, intense pulsed light treatment,
microphlebectomy and thermocoagulation. These techniques can
be used in combination to maximise the effects and avoid
any damage from the individual techniques. The most common
treatment for telangiectasias is sclerotherapy (Schwartz 2011),
which is a technique or group of techniques for the destruction
of spider veins via the injection of a medication that destroys the
vein endothelium, leading to occlusion and subsequent fibrosis.
Sclerosing agents are injected into the vein using hypodermic
needles until the area around the puncture site blanches, or
resistance can be felt. The injection is immediately discontinued
if there is extravasation. Individual injections use between 0.1
mL and 0.5 mL of sclerosing agent for each telangiectasias area,
although larger volumes of the sclerosing agent are required for
larger veins (Worthington-Kirsch 2005). There are many sclerosing
agents and they are generally categorised as detergents or osmotic
or chemical irritants. These agents cause endothelial damage that
results in blocking the vein (vessel occlusion) and the subsequent
disappearance of the vessel being treated (Vitale-Lewis 2008). Foam

sclerotherapy mixes gas and fluid sclerosing agents between two
syringes (Tessari 2001). Foam with detergent sclerosants have a
more efficient effect as a result of increasing both dwell time
and contact area. This increase in efficiency also allows for lower
sclerosing doses (Worthington-Kirsch 2005). Foam is associated
with side effects such as microthrombi, matting and transient visual
disturbance (Kern 2004). These adverse effects may also occur with
conventional sclerotherapy.

Laser therapy is used for the treatment of telangiectasias in people
with veins of a diameter less than a 30 gauge needle. Patients
with a phobia to needles or allergy to certain sclerosing agents can
also benefit from this technique. There are several types of lasers
for the treatment of telangiectasias, with varying wavelengths
between 532 nm to 1064 nm (Meesters 2014). Treatment with a
Nd:YAG 1064 nm laser has shown similar results to sclerotherapy
(Parlar 2015). The side effects of laser therapy in the treatment of
telangiectasias include erythema, crusting, swelling, and blistering
(Tierney 2009). Laser therapy may cause less pain but may also
result in complications such as spotting (Mujadzic 2015).

Intense Pulsed Light (IPL) is similar to laser therapy, as high-
intensity light sources emit polychromatic light ranging within
the 515 to 1200 nm wavelength spectrum. The treatment of
vascular lesions with IPL depends on the type and size of vessels,
with angiomas and spider veins demonstrating the best response
(Goldberg 2012). There are many clinical indications for treatment
with IPL (Raulin 2003). IPL is indicated for the treatment of
unwanted hair growth, vascular lesions, pigmented lesions, acne
vulgaris, photo damage and skin rejuvenation (Babilas 2010). The
negative side effects of IPL include vesicles, burns, erosions, blisters
and crust formation, and hypo- and hyperpigmentations are also
common (Stangl 2008).

Microphlebectomy is performed using hooks which enable
venous extraction through minimal skin incisions or even needle
punctures. Ambulatory microphlebectomy is indicated in varicose
veins in any part of the body, such as arms, the periorbital,
abdomen and dorsum (Ramelet 2002).

Thermocoagulation or the radiofrequency energy method is
another technique for the treatment of telangiectasias or reticular
veins. The method is based on the production of high-frequency
waves, at 4 MHz, transmitted through a thin needle, which causes
thermal damage in the veins (Chadornneau 2012).

How the intervention might work

All the above techniques cause lesions in the vascular endothelium
and consequently result in the disappearance of the target vessel.

In sclerotherapy, the ideal sclerosant causes full destruction of
the vessel wall and minimal thrombus formation. Incomplete
destruction of the wall or local thrombosis may lead to
recanalisation. The ideal agent would also be nontoxic, easily
manipulated, and painless (Worthington-Kirsch 2005).

Laser and IPL therapies are alternative options but have a high cost
compared to sclerotherapy. Both techniques act by exposing the
red elements of blood to light energy. Oxyhaemoglobin is the major
chromophore in blood vessels, with two absorption bands in the
visible light spectrum at 542 nm and 577 nm. Following absorption
by oxyhaemoglobin, light energy is converted to thermal energy,
which diffuses in the blood vessel, causing photocoagulation,
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mechanical injury, and finally thrombosis and occlusion of the
target vessel (Micali 2016).

Different laser wavelengths can be successfully used to treat
vascular lesions. Each type of laser has advantages specific to
its wavelength, pulse duration, spot size, and cutaneous cooling
profile. The 532 to 595 nm lasers have multiple applications,
treating not only telangiectasias, but also pigmentation and even
fine wrinkles. The main advantage of using a 1064 nm laser is
thatits longer wavelength can penetrate more deeply, allowing the
effective thermosclerosis of spider veins (Goldman 2004).

A possible advantage of IPL is selective photothermolysis, in
which thermal damage is confined to specific epidermal or dermal
pigmented targets. Tissues surrounding these targeted structures
are spared, potentially reducing nonspecific, widespread thermal
injury. There are three main chromophores: haemoglobin, water,
and melanin. They have broad absorption peaks of light energy,
allowing them to be targeted by a range, as well as a specific
wavelength of light (Goldberg 2012).

The advantage of microphlebectomy is minimal or no scarring, no
skin necrosis and no residual hyperpigmentation (Ramelet 2002).

Thermocoagulation is a relatively new technology with advantages
such as the immediate disappearance of veins, no allergic
manifestations, no pigmentation and necrosis, and applicability to
all skin types (Chadornneau 2012).

Why it is important to do this review

There is a high prevalence of telangiectasias, or spider veins, and
the most common age for presentation is between 30 and 50
years (Ruckley 2008). The incidence increases with age and is
an important aesthetic problem (Hercogova 2002). In Brazil, the
incidence of telangiectasias in young women is 50% and represents
a cosmetic problem for them (Scuderi 2002). A research report
from Poland, including women aged between 18 and 60, found
a telangiectasias incidence of 27% (Karch 2002). Sclerotherapy,
the treatment most often used for telangiectasias, has low costs
but is not free from complications. Laser therapy is a safe and
efficacious treatment for telangiectasias and can be achieved with
multiple lasers (McCoppin 2011). IPL is versatile, which allows the
treatment of both vascular and pigmented lesions (Wall 2007). IPL
may offer an advantage due to its selective photothermolysis but
has a high cost compared to sclerotherapy. Currently, there is a
lack of evidence about which of these methods is more effective
in the treatment of telangiectasias. There has been a previous
Cochrane Review on sclerotherapy for telangiectasias (Schwartz
2011), but none has addressed other methods for the treatment
of telangiectasias. This review reports on the evidence available to
enable healthcare professionals and consumers to choose the most
appropriate treatment method for telangiectasias and reticular
veins.

OBJECTIVES

To assess the effects of sclerotherapy, laser therapy, intensive
pulsed light (IPL), thermocoagulation, and microphlebectomy
treatments for telangiectasias and reticular veins.

METHODS

Criteria for considering studies for this review
Types of studies

We searched and considered for inclusion all randomised
controlled trials (RCTs) and quasi-RCTs that compared treatment
methods for telangiectasias and reticular veins in the lower limb.
We included studies that compared individual treatment methods
against placebo, or that compared different sclerosing agent, or
foam or laser treatment. We also included studies that used a
combination of methods.

Types of participants

We considered all participants, both male and female and
of all ages, with telangiectasias and reticular veins in the
lower limb, confirmed by either the CEAP C1 classification or
the clinical assessment of a physician. We excluded people
with hereditary haemorrhagic telangiectasias (HHT), mucous
telangiectasias, people treated for telangiectasias or superficial
vein reflux within the previous 30 days, and people undergoing
a simultaneous treatment for telangiectasias and superficial vein
reflux.

Types of interventions

We evaluated the following interventions:

« Sclerotherapy with any sclerosing agent of any dose or duration
(with or without compression treatment);

« Laser therapy applied directly to the telangiectasias or reticular
veins (any wavelength, any treatment regimen);

« Intensive Pulsed Light (IPL) applied directly to the
telangiectasias or reticular veins (any wavelength, any
treatment regimen);

« Thermocoagulation applied directly to the telangiectasias or
reticular veins;

« Microphlebectomy in reticular veins.
Comparisons:

« Sclerotherapy versus placebo;

« Sclerotherapy versus sclerotherapy;

« Sclerotherapy versus laser therapy;

« Sclerotherapy versus IPL;

« Sclerotherapy versus thermocoagulation;
« Sclerotherapy versus microphlebectomy;
« Laser therapy versus placebo;

« Laser therapy versus laser therapy;

» Laser therapy versus IPL therapy;

« Laser therapy versus thermocoagulation;
« Laser therapy versus microphlebectomy;
« |IPL versus placebo;

o [IPLversus IPL therapy;

+ IPL versus thermocoagulation;

 IPL versus microphlebectomy;

« Thermocoagulation versus placebo;

« Thermocoagulation versus microphlebectomy;
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« Any combination of the above treatments versus any
combination.

Types of outcome measures
Primary outcomes

« Clinically- or photographically-assessed resolution or
improvement (or both) of telangiectasias: resolution or
improvement were measured by clear diagnostic scales, e.g.
vessel clearance < 20%, 20 to 40%, 40 to 60%, 60 to 80%, > 80%
(Shamma 2005) or study definitions

« Adverse events (including hyperpigmentation, matting, allergy,
bruising, anaphylaxis, necrosis of the skin)

Secondary outcomes

« Pain during procedure and post-procedure: pain was measured
by clear diagnostic scales during the procedure and 24 hours
post-procedure, e.g. visual analogue pain scale (VAS), used for
determining the pain level during laser treatment. Pain is graded
by the participant with the help of a coloured gradient and
graduated line from 1 to 10 (Kozarev 2011)

« Recurrence: recurrence was measured by clear diagnostic scales
until 30 days after the procedure, e.g. vessel clearance < 20%, 20
to 40%, 40 to 60%, 60 to 80%, > 80% (Shamma 2005)

o Time to resolution (time unit: days)

« Quality of life: any scale of quality of life, e.g. Aberdeen Varicose
Vein Severity Score (AVVSS) (Smith 1999)

Search methods for identification of studies
Electronic searches

The Cochrane Vascular Information Specialist (CIS) conducted
systematic searches of the following databases for RCTs without
language, publication year or publication status restrictions:

« Cochrane Vascular Specialised Register via the Cochrane
Register of Studies (CRS-Web) (searched 16 March 2021);

« Cochrane Central Register of Controlled Trials (CENTRAL; 2021,
Issue 2) via the Cochrane Register of Studies Online (CRSO);

o MEDLINE (Ovid MEDLINE Epub Ahead of Print, In-Process & Other
Non-Indexed Citations, Ovid MEDLINE Daily and Ovid MEDLINE)
(searched 16 March 2021);

« Embase Ovid (searched 16 March 2021);

o AMED Ovid (searched 16 March 2021);

o CINAHL Ebsco (searched 16 March 2021).

The CIS modelled search strategies for other databases on the
search strategy designed for CENTRAL. Where appropriate,we
combined them with adaptations of the highly sensitive search
strategy designed by the Cochrane Collaboration for identifying
RCTs and controlled clinical trials (as described in the Cochrane
Handbook for Systematic Reviews of Interventions Chapter 6,
Lefebvre 2011). Search strategies for major databases are provided
in Appendix 1.

The Information Specialist searched the following trial registries on
16 March 2021:

« World Health Organization International Clinical Trials Registry
Platform (who.int/trialsearch);

« ClinicalTrials.gov (clinicaltrials.gov).

The authors performed additional searches in LILACS and IBECS
databases. The search strategy was designed by the authors and
checked by the Cochrane Information Specialist of Cochrane Brazil.
See Appendix 2 for details of the search strategy used for the
authors' search (searched 17 March 2021).

Searching other resources

We checked the bibliographies of included trials for further
references to relevant trials. We contacted specialists in the field,
manufacturers and authors of the included trials for any possible
unpublished data.

Data collection and analysis
Selection of studies

We examined the titles and abstracts to select the relevant reports
after merging the search results and removing duplicate records.
Three review authors (LCUN, DGC and RLGF) independently
evaluated the trials to determine if they were appropriate to
include. We resolved disagreements by discussion within the
review team. We then retrieved and examined the full text of the
relevant trials for compliance with eligibility criteria. Where a trial
did not meet the eligibility criteria, we excluded the trial and
documented the reason for exclusion.

Data extraction and management

Three review authors (LCUN, DGC and RLGF) independently
extracted and collected data on paper data extraction forms. We
resolved disagreements by discussion within the review team. We
collected the following information.

« Study features: publication details (e.g. year, country, authors);
study design; population data (e.g. age, comorbidities,
severity of telangiectasias, duration, history of treatments,
and responses); details of intervention (e.g. manufacture,
material, site of insertion, additional procedures); number of
participants randomised into each treatment group; the number
of participants in each group who failed treatment; the numbers
of participants lost to follow-up; the duration of follow-up;
cost of treatment; sources of funding; study authors’ potential
conflicts of interest.

« Outcomes: types of outcomes measured; timing of outcomes.

Assessment of risk of bias in included studies

Three review authors (LCUN, DGC and RLGF), independently
assessed the included studies for risks of bias, using Cochrane's
risk of bias tool, described in Section 8.5 of the Cochrane Handbook
for Systematic Reviews of interventions (Higgins 2011). We planned
to resolve disagreements by discussion within the review team, if
necessary.

We assessed the following domains and rated them at low, unclear,
or high risk of bias:

« random sequence generation;

« adequate concealment of allocation;

« blinding of participants and personnel;
« blinding of outcome assessment;

« incomplete outcome data;

« selective outcome reporting; and
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« other potential threats to validity.

We reported the assessments for each individual study in the
risk of bias tables located in the 'Characteristics of included
studies' section. We planned to contact the study author(s) to seek
clarification in cases of uncertainty over data.

Measures of treatment effect

We used the risk ratio (RR) for dichotomous data and mean
difference (MD) for continuous data with the same scale, or
standardised mean difference (SMD) for continuous data with
different scales, all with 95% confidence intervals (Cls).

Unit of analysis issues

We considered each participant as the unit of analysis. For trials
that considered multiple interventions in the same group, we
analysed only the partial data of interest. Studies with a split-body
design were treated as cross-over trials as recommended in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2021a).

Dealing with missing data

We analysed only the available data and contacted the trial
authors to request missing data. We reported dropout rates in the
'Characteristics of included studies' tables of the review, and we
used intention-to-treat analysis.

Assessment of heterogeneity

We inspected forest plots visually to consider the direction and
magnitude of effects and the degree of overlap between confidence
intervals. We quantified inconsistency among the pooled estimates
using the 12 statistic (where 12 = ((Q - df)/Q) x 100% where Q
is the Chi? statistic, and 'df' represents the degree of freedom).
This illustrates the percentage of the variability in effect estimates
resulting from heterogeneity rather than sampling error (Deeks
2019). We interpreted the thresholds for the 12 statistic as follows: 0
to 30% = low heterogeneity; 30% to 60% = moderate heterogeneity;
60% to 90% = substantial heterogeneity, and more than 90% =
considerable heterogeneity (Deeks 2019).

Assessment of reporting biases

We planned to assess the presence of publication bias and other
reporting bias using funnel plots if we identified sufficient studies
(more than 10) for inclusion in the meta-analysis (Higgins 2021b).

Data synthesis

We synthesised the data using Review Manager 5 (Review Manager
2020). We planned to use the fixed-effect model to synthesise the
data if there were low to moderate levels of heterogeneity. If there
was substantial heterogeneity, we planned to use a random-effects
model. If there was considerable heterogeneity, we planned not to
undertake a meta-analysis but to describe the data narratively in
the text. As we identified clinical heterogeneity due to differences
in, for example, study designs or sclerosing agents, we used a
random-effects model to synthesize the data.

Subgroup analysis and investigation of heterogeneity

If sufficient data were available, we planned to perform subgroup
analyses for the following:

« interventions: types of sclerosant, IPL and laser wave lengths;
and combination of methods;

« participant characteristics: age (e.g. youth (15 years to 24 years),
adults (25 years to 64 years) and seniors (65 years and over)),
gender and race.

Sensitivity analysis

If an adequate number of studies were available, we planned to
perform sensitivity analysis based on allocation concealment (high,
low, or unclear) and blinding of outcome assessment (high, low, or
unclear). We planned to carry out sensitivity analyses by excluding
those trials that we judged to be at high risk of bias according to
Higgins 2021b. We were not able to do this, as comparisons did not
include sufficient studies.

Summary of findings and assessment of the certainty of the
evidence

We prepared summary of findings tables to provide the key
information presented in the review comparing treatments in
participants with telangiectasias and reticular veins. We prepared
summary of findings tables for each comparison at one time point,
using the outcomes described in Types of outcome measures:

« clinically- or photographically-assessed resolution or

improvement, or both, of telangiectasias;
« adverse events (hyperpigmentation and matting);
« painduring procedure and post-procedure;
« recurrence;
« time to resolution;
« quality of life.

We assessed the certainty of the evidence for each outcome as
high, moderate, low or very low, based on the criteria of risk of
bias, inconsistency, indirectness, imprecision, and publication bias,
using the GRADE approach (Grade 2004). We based the tables
on methods described in Chapters 11 and 12 of the Cochrane
Handbook, and justified any departures from the standard methods
(Grade 2004; Higgins 2021b).

RESULTS

Description of studies
Results of the search

The searches in the literature databases and trial registries
identified 2649 reports, which we reduced to 2279 potentially
relevant records after deduplication. We assessed 48 full-text
articles for eligibility, and identified 35 studies which met the review
inclusion criteria (Figure 1). We excluded 10 studies and identified
three ongoing studies.
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Included studies

See Characteristics of included studies.

Type of study

The characteristics of the 35 included studies are shown in
Characteristics of included studies. All 35 included studies were
RCTs published between 1987 and 2021 (Alos 2006; Bayer
2021; Benigni 1999; Bertanha 2017; Bertanha 2021; Carlin 1987,
Christiansen 2015; Goldman 2002; Hamel-Desnos 2009; Hoss 2020;
lanosi 2019; Kahle 2006; Kern 2004; Kern 2007; Kern 2011; Kern
2012; Klein 2013; Leach 2003; Lupton 2002; McCoy 1999; Moreno-
Moraga 2013; Moreno-Moraga 2014; Munia 2012; Nguyen 2020;
Norris 1989; Ochoa 2021; Ozden 2011; Parlar 2015; Peterson 2012a;
Peterson 2012b; Prescott 1992; Rabe 2010; Rao 2005; Schul 2011;
Zhang 2012).

Of the 35 studies, nine evaluated participants with telangiectasias
(Carlin 1987; Kahle 2006; Leach 2003; Lupton 2002; McCoy 1999;
Moreno-Moraga 2013; Munia 2012; Norris 1989; Ozden 2011), and
26 studied participants with telangiectasias and reticular varicose
veins up to 3.0 mm in diameter (Alos 2006; Bayer 2021; Benigni
1999; Bertanha 2017; Bertanha 2021; Christiansen 2015; Goldman
2002; Ochoa 2021; Hamel-Desnos 2009; Hoss 2020; lanosi 2019;
Kern 2004; Kern 2007; Kern 2011; Kern 2012; Klein 2013; Moreno-
Moraga 2014; Nguyen 2020; Parlar 2015; Peterson 2012a; Peterson
2012b; Prescott 1992; Rabe 2010; Rao 2005; Schul 2011; Zhang
2012).

Only five studies presented a sample size calculation (Bertanha
2017; Kern 2004; Kern 2007; Kern 2011; Kern 2012).

Setting

Ten RCTs were conducted in the USA (Carlin 1987; Goldman 2002;
Hoss 2020; Leach 2003; Lupton 2002; Norris 1989; Peterson 2012a;
Peterson 2012b; Rao 2005, Schul 2011), five in Switzerland (Kern
2004; Kern 2007; Kern 2011; Kern 2012; Parlar 2015), three in Spain
(Alos 2006; Moreno-Moraga 2013; Moreno-Moraga 2014), three in
Brazil (Bertanha 2017; Bertanha 2021; Munia 2012); four in Germany
(Bayer 2021; Kahle 2006; Klein 2013; Rabe 2010), two in France
(Benigni 1999; Hamel-Desnos 2009), one each in China (Zhang
2012),in Turkey (Ozden 2011), in Australia (McCoy 1999), in Canada
(Prescott 1992),in Denmark (Christiansen 2015), in Romania (lanosi
2019), in Vietnam (Nguyen 2020) and in Mexico (Ochoa 2021).

Unit of analysis

Of the 35 included studies, 18 used a split-body design, comparing
groups in an opposite leg or a lower limb quadrant (Benigni 1999;
Carlin 1987; Christiansen 2015; Hoss 2020; lanosi 2019; Kern 2012;
Klein 2013; Leach 2003; Lupton 2002; McCoy 1999; Munia 2012;
Nguyen 2020; Norris 1989; Ozden 2011; Peterson 2012a; Peterson
2012b; Prescott 1992; Rao 2005). The remaining 17 studies used the
participant as the unit of analysis (Alos 2006; Bayer 2021; Bertanha
2017; Bertanha 2021; Goldman 2002; Ochoa 2021; Hamel-Desnos
2009; Kahle 2006; Kern 2004; Kern 2007; Kern 2011; Moreno-Moraga
2013; Moreno-Moraga 2014; Parlar 2015; Rabe 2010; Schul 2011,
Zhang 2012).

Study participants

The 35 included studies provided data for 3632 participants. The
smallest study included 13 participants (Leach 2003) and the

largest included 720 participants (Ochoa 2021). Thirteen studies
included up to a maximum of 30 participants (Leach 2003, n = 13;
Christiansen 2015, n = 14; Klein 2013, n = 15; Carlin 1987, n = 20;
Norris 1989, n = 20; Lupton 2002, n = 20; Nguyen 2020, n = 20; Rao
2005, n = 20; Peterson 2012a, n = 20; Ozden 2011, n = 21; Benigni
1999, n =24; Hoss 2020, n = 30; Munia 2012, n = 30). Twelve studies
included up to 100 participants (Bertanha 2017, n = 93; Kahle 2006,
n=48;Bayer2021,n=50; Kern 2012,n=53; Parlar2015,n=56; Schul
2011, n = 58; Prescott 1992, n = 60; Moreno-Moraga 2013, n = 90;
Peterson 2012b, n = 63; Alos 2006, n = 75; McCoy 1999, n = 81; Kern
2007, n = 100). Ten studies included more than 100 participants
(Hamel-Desnos 2009, n = 105; Kern 2011, n = 110; Bertanha 2021, n
=115; Goldman 2002, n = 129; Kern 2004, n = 150; lanosi 2019, n=
285; Zhang 2012, n =288; Rabe 2010, n = 316; Moreno-Moraga 2014,
n =320; Ochoa 2021, n=720).

All included studies evaluated participants with CEAP C1,
telangiectasias or reticular veins (diameter less than 3.0 mm) in the
lower limb. Three studies included participants classified CEAP C2,
but these data are not included in this review (Goldman 2002; Rao
2005; Zhang 2012).

Most studies (n = 25) evaluated only women (Benigni 1999;
Bertanha 2017; Bertanha 2021; Carlin 1987; Christiansen 2015;
Hamel-Desnos 2009; Hoss 2020; lanosi 2019; Kern 2004; Kern 2007;
Kern2011;Kern2012;Klein 2013; Leach 2003; Lupton 2002; Moreno-
Moraga 2013; Moreno-Moraga 2014; McCoy 1999; Munia 2012;
Norris 1989; Ozden 2011; Parlar 2015; Peterson 2012a; Prescott
1992; Schul 2011). Eight studies analysed men and women (Alos
2006; Bayer 2021; Ochoa 2021; Nguyen 2020; Peterson 2012b; Rabe
2010; Rao 2005; Zhang 2012). Two studies did not report the gender
of the participants (Goldman 2002; Kahle 2006).

Five includes studies did not provide data about the age of the
participants (Bayer 2021; Goldman 2002; Kahle 2006; Kern 2011;
Rao 2005), and another 10 studies reported the age range without
the mean (Bertanha 2017; Bertanha 2021; Carlin 1987; Moreno-
Moraga 2013; Norris 1989; Peterson 2012a; Peterson 2012b; Prescott
1992; Rabe 2010; Zhang 2012). The age of participants ranged from
17 to 80 years.

Twelve studies reported data on the skin photo type by Fitzpatrick’s
classification: Photo type | to Ill (Benigni 1999; Christiansen 2015;
Ozden 2011; Parlar 2015); Photo type | to IV (Alos 2006; Bertanha
2017; Klein 2013; Munia 2012; Peterson 2012b); Photo type IV
(Moreno-Moraga 2013; Nguyen 2020); Photo type Il to IV (Moreno-
Moraga 2014).

Interventions

There were six sclerosing agents in the included studies:
polidocanol (0.25% to 3%), sodium tetradecyl sulfate (STS) (0.25%
to 1%), hypertonic saline (20% to 23.4%), chromated glycerin
(72%), hypertonic glucose (70%), and dextrose.

Four studies compared any sclerosing agent versus placebo (Carlin
1987; Kahle 2006; Rabe 2010; Zhang 2012). Zhang 2012 and Kahle
2006 compared polidocanol versus placebo. Carlin 1987 compared
polidocanol versus STS versus hypertonic saline versus placebo;
and Rabe 2010 compared polidocanol versus STS versus placebo).

Nine studies compared sclerosing liquid versus sclerosing liquid
(Norris 1989 - polidocanol (0.25%) versus polidocanol (0.50%)
versus polidocanol (0.75%) versus polidocanol (1%); Prescott 1992
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- hypertonic dextrose versus STS, McCoy 1999 - hypertonic saline
versus polidocanol; Goldman 2002 - STS versus polidocanol;
Leach 2003 - chromated glycerin versus STS; Rao 2005 - STS
versus polidocanol; Peterson 2012b - hypertonic saline versus
polidocanol; Bertanha 2017 and Bertanha 2021 - hypertonic
glucose versus hypertonic glucose plus polidocanol).

Five studies compared any form of foam (Alos 2006; Benigni 1999;
Hoss 2020; Kern 2004; Peterson 2012a). Benigni 1999 and Alos 2006
compared foam versus polidocanol. Kern 2004 compared foam
versus polidocanol versus chromated glycerin and Hoss 2020 and
Peterson 2012a compared two types of foam.

Ten studies compared laser treatment (Christiansen 2015; lanosi
2019; Klein 2013; Lupton 2002; Moreno-Moraga 2013; Moreno-
Moraga 2014; Munia 2012; Nguyen 2020; Ozden 2011; Parlar 2015).
Four types of laser were used for the treatment of telangiectasias
and reticular veins: long pulsed 1064 nm Nd:YAG laser with different
spot sizes, fluency and pulse duration; pulsed dye laser (PDL;
595 nm), potassium titanyl phosphate laser (KTP; 532 nm) and
long pulsed 755 nm Nd:YAG. Six studies compared laser versus
sclerotherapy (Lupton 2002 - laser versus STS, Munia 2012 - laser
versus hypertonic glucose, Moreno-Moraga 2013 - laser versus
polidocanol (foam) versus laser plus polidocanol (foam), Moreno-
Moraga 2014 - laser plus polidocanol (foam) versus polidocanol
(foam) and Parlar 2015 - laser versus polidocanol and lanosi 2019
- laser versus polidocanol versus hypertonic saline). Four studies
compared laser versus laser (Klein 2013 - PDL versus Nd:YAG,
Christiansen 2015 - Nd:YAG versus Nd-YAG, Ozden 2011 - KTP
versus Nd:YAG, and Nguyen 2020 - Nd:YAG 1064 versus Nd:YAG 755).

Six studies compared additional therapy to the sclerosing agent
or different treatment techniques of injecting sclerosing agent:
Bayer 2021 and Kern 2007 - sclerotherapy versus sclerotherapy
plus compression; Kern 2011 - chromated glycerin versus
chromated glycerin plus lidocaine; Kern 2012 - chromated
glycerin (standard technique) versus chromated glycerin (two-
step technique), Hamel-Desnos 2009 - sclerotherapy plus warfarin
versus sclerotherapy plus low molecular weight heparin, and
Ochoa 2021 - sclerotherapy versus sclerotherapy plus sulodexide.

One study compared sclerotherapy versus compression stockings
(Schul 2011).

We did not find eligible studies of the other techniques identified
in our protocol (Nakano 2017): Intensive Pulsed Light (IPL),
microphlebectomy, or thermocoagulation.

Outcomes

Thirty studies evaluated our primary outcome of improvement
or resolution of telangiectasias using photographs and external
examination (Alos 2006; Bayer 2021; Bertanha 2017; Bertanha
2021; Carlin 1987; Christiansen 2015; Goldman 2002; Hoss 2020;
lanosi 2019; Kahle 2006; Kern 2004; Kern 2007; Kern 2011; Kern

2012; Klein 2013; Lupton 2002; McCoy 1999; Moreno-Moraga 2013;
Moreno-Moraga 2014; Munia 2012; Nguyen 2020; Norris 1989;
Ozden 2011; Parlar 2015; Peterson 2012b; Prescott 1992; Rabe 2010;
Rao 2005; Zhang 2012). Three studies evaluated improvement by
direct clinical access (Benigni 1999; Leach 2003; Peterson 2012a).
Nineteen studies included participant satisfaction as an outcome
(Alos 2006; Benigni 1999; Carlin 1987; Christiansen 2015; Goldman
2002; Kahle 2006; Kern 2004; Kern 2007; Kern 2011; Klein 2013;
McCoy 1999; Moreno-Moraga 2013; Moreno-Moraga 2014; Munia
2012; Parlar 2015; Peterson 2012b; Rabe 2010; Rao 2005; Zhang
2012).

Two included studies did not mention adverse effects (Kahle
2006; Kern 2011). The main adverse events reported by the
other 33 studies are allergy, blistering, bruising, ecchymosis,
hyperpigmentation, matting, microthrombosis, necrosis, scarring,
swelling, transient neurological abnormality and urticaria.
Four studies classified adverse events using different scales
(Christiansen 2015; Klein 2013; McCoy 1999; Peterson 2012a).

Twenty-three studies reported pain as an outcome, using different
scales (Alos 2006; Bayer 2021; Bertanha 2017; Bertanha 2021; Carlin
1987; Christiansen 2015; Hoss 2020; Kern 2011; Kern 2012; Klein
2013; Leach 2003; Lupton 2002; McCoy 1999; Moreno-Moraga 2014;
Munia 2012; Nguyen 2020; Norris 1989; Ozden 2011; Parlar 2015;
Peterson 2012b; Prescott 1992; Rao 2005; Zhang 2012).

Hamel-Desnos 2009 did not report any outcomes of interest, as they
studied prophylaxis of deep venous thrombosis. We report this as
an adverse event.

Only Kern 2007 and Schul 2011 reported quality of life (QoL) as an
outcome.

None of the 35 included studies reported on the outcomes of
recurrence or time to resolution.

Excluded studies

See Characteristics of excluded studies.

Of the 10 excluded studies, eight were not randomised (Alora
1999; Conrad 1995; Gillet 2017; McDaniel 1999; Omura 2003; Sadick
2003; Weiss 1990; Woo 2003). Spendel 2002 was excluded for
not comparing techniques. Dinsdale 2014 was excluded for not
separating telangiectasias of the face and limbs.

Oongoing studies

We identified three ongoing studies (NCT04132323; NCT04690803;
Zaleski-Larsen 2017). See Characteristics of ongoing studies.

Risk of bias in included studies

See Figure 2 and Figure 3 for the risk of bias of all included studies
summary, and the risk of bias tables of the Characteristics of
included studies for further details.
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Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

Alos 2006

Bayer 2021

Benigni 1999

Bertanha 2017

Bertanha 2021

Carlin 1987

Christiansen 2015

Goldman 2002

Hamel-Desnos 2009

Hoss 2020

Ianosi 2019

Kahle 2006

Kern 2004

Kern 2007

Kern 2011

Kern 2012

Klein 2013

Leach 2003

Lupton 2002

McCoy 1999

Moreno-Moraga 2013

Moreno-Moraga 2014

V@R DDOOD® B |~ @ || D@D @ @ @ Random sequence generation (selection bias)

© (@[ || | @] ||| || |@] |~ |@| @~ |~ || Allocation concealment (selection bias)

00 -0-10-000000500 0000 Blinding of participants and personnel (performance bias): All outcomes

Munia 2012

D~ OO ~ O~ BB~ ®®|~|®|@| Blinding of outcome assessment (detection bias): All outcomes

DO PP POD ~ @~~~ DD S ® @ |®| incomplete outcome data (attrition bias): All outcomes

w0 | | [ [0 | @] | | [ |0 |0 |0 | [ || | @]9 |~ [~ ||| Selective reporting (reporting bias)

PRGN IPSC BN IPSC T IPSC N IESC N IPSG B IPSG I IPSC I IPSC B IR B [PSC N [P R IP=C R IPSC R IESC R IRSC N IPSC | . oD |ed ||| v Other biaS

Treatment for telangiectasias and reticular veins (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



c Cochra ne Trusted evidence.
. Infi d decisions.
o Library  cecrheatn

Cochrane Database of Systematic Reviews

Figure 3. (Continued)
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Allocation
Random sequence generation

We ranked random sequence generation (selection bias) at low
risk of bias in 15 studies (Alos 2006; Bayer 2021; Benigni 1999;
Bertanha 2017; Bertanha 2021; Goldman 2002; Kern 2007; Kern
2011; Kern 2012; Klein 2013; Leach 2003; Moreno-Moraga 2014;
Ozden 2011; Rabe 2010; Schul 2011). We rated two studies at high
risk of bias because scheduled appointments for randomisation
were used (Moreno-Moraga 2013), and legs laterality right and left
were used (Nguyen 2020). The remaining 18 included studies were
considered at unclear risk of bias due to lack of information (Carlin
1987; Christiansen 2015; Ochoa 2021; Hamel-Desnos 2009; Hoss
2020; lanosi 2019; Kahle 2006; Kern 2004; Lupton 2002; McCoy 1999;
Munia 2012; Norris 1989; Parlar 2015; Peterson 2012a; Peterson
2012b; Prescott 1992; Rao 2005; Zhang 2012).

Allocation concealment

We rated only five included studies at low risk of bias (Bertanha
2017; Bertanha 2021; Goldman 2002; Klein 2013; Moreno-Moraga
2014). We considered the remaining 30 studies to have an unclear
risk of bias, due to lack of information.

Blinding
Blinding of participants and personnel

We judged 13 of the studies to be at low risk of bias for blinding
of participants and personnel (Alos 2006; Bertanha 2017; Bertanha
2021; Carlin 1987; Goldman 2002; Hoss 2020; Kahle 2006; Kern 2011;
Norris 1989; Peterson 2012b; Rabe 2010; Rao 2005; Zhang 2012). We
rated nine studies at unclear risk of bias due to lack of information
(Christiansen 2015; Ochoa 2021; Klein 2013; Moreno-Moraga 2013;
Nguyen 2020; Lupton 2002; Ozden 2011; Peterson 2012a; Prescott
1992), and 13 studies were considered to have a high risk of bias
because the participants were not blinded (Bayer 2021; Benigni
1999; Hamel-Desnos 2009; lanosi 2019; Kern 2004; Kern 2007; Kern
2012; Leach 2003; McCoy 1999; Moreno-Moraga 2014; Munia 2012;
Parlar 2015; Schul 2011).
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Blinding of outcome assessment

We judged 26 studies to have a low risk of bias (Alos 2006; Bayer
2021; Bertanha 2017; Bertanha 2021; Christiansen 2015; Goldman
2002; Ochoa 2021; Hoss 2020; Kahle 2006; Kern 2004; Kern 2007;
Kern 2011; Klein 2013; Leach 2003; Lupton 2002; McCoy 1999;
Moreno-Moraga 2013; Munia 2012; Nguyen 2020; Ozden 2011;
Parlar 2015; Peterson 2012a; Peterson 2012b; Rabe 2010; Rao 2005;
Zhang 2012). Eight studies were considered to have an unclear
risk of bias due to lack of information (Benigni 1999; Carlin 1987,
Hamel-Desnos 2009; lanosi 2019; Moreno-Moraga 2014; Norris
1989; Prescott 1992; Schul 2011). One study was considered at high
risk of bias because outcome assessment was not blinded (Kern
2012).

Incomplete outcome data

We rated 24 studies at low risk of bias (Alos 2006; Bertanha
2017; Bertanha 2021; Carlin 1987; Christiansen 2015; lanosi 2019;
Kern 2004; Kern 2007; Kern 2011; Kern 2012; Klein 2013; Leach
2003; Lupton 2002; Moreno-Moraga 2013; Moreno-Moraga 2014;
Munia 2012; Norris 1989; Parlar 2015; Peterson 2012a; Peterson
2012b; Rabe 2010; Rao 2005; Schul 2011; Zhang 2012). Nine studies
were at unclear risk of bias (Bayer 2021; Goldman 2002;Hamel-
Desnos 2009 Ochoa 2021; Hoss 2020; Kahle 2006; McCoy 1999;
Nguyen 2020; Prescott 1992). We judged two studies to have a
high risk of bias, because four people were "lost of view", as per
personal communication with author (Benigni 1999), and because
three participants were lost to follow-up, and two left because of
intolerance to pain in Ozden 2011.

Selective reporting

Only Leach 2003 was considered at low risk of bias. We considered
two studies to be at high risk of bias, as some adverse events were
not statistically analysed by sclerosing agent used and descriptive
data are not provided (Carlin 1987; Prescott 1992). We judged the
remaining 32 included studies to have an unclear risk of bias due to
lack of information.

Treatment for telangiectasias and reticular veins (Review)

28

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

+ § Cochrane
é) Library

Cochrane Database of Systematic Reviews

Other potential sources of bias

Only Carlin 1987 was considered to have a high risk of bias because
the participants received separate simultaneous treatments and
analysis, meaning that the outcomes could have been impacted
due to the carry-over effect. The remaining 34 studies had no clear
evidence of other bias.

Effects of interventions

See: Summary of findings 1 Sclerotherapy compared to placebo
for treatment of telangiectasias and reticular veins; Summary of
findings 2 Sclerotherapy (polidocanol) compared to sclerotherapy
(any sclerosant) for treatment of telangiectasias and reticular
veins; Summary of findings 3 Sclerotherapy (STS) compared to
sclerotherapy (any sclerosant) for treatment of telangiectasias and
reticular veins; Summary of findings 4 Sclerotherapy (hypertonic
saline) compared to sclerotherapy (any sclerosant) for treatment
of telangiectasias and reticular veins; Summary of findings 5
Sclerotherapy (chromated glycerin) compared to sclerotherapy
(any sclerosant) for treatment of telangiectasias and reticular
veins; Summary of findings 6 Foam compared to sclerotherapy
(any sclerosant) for treatment of telangiectasias and reticular
veins; Summary of findings 7 Laser compared to sclerotherapy
for treatment of telangiectasias and reticular veins; Summary of
findings 8 Laser plus sclerotherapy compared to sclerotherapy
for treatment of telangiectasias and reticular veins; Summary of
findings 9 Sclerotherapy (hypertonic glucose plus polidocanol)
compared to sclerotherapy (hypertonic glucose); Summary
of findings 10 Sclerotherapy plus compression compared to
sclerotherapy alone for telangiectasias and reticular veins

Sclerotherapy (any sclerosing agent) versus placebo

Four studies compared sclerotherapy versus placebo (Carlin 1987;
Kahle 2006; Rabe 2010; Zhang 2012). The sclerosing agents used
in these four studies were: polidocanol; sodium tetradecyl sulfate
(STS); hypertonic saline. We were able to pool the data for these
four studies in meta-analysis. Carlin 1987 was a split-body study
and the data were reported by procedure. See Summary of findings
1.

Resolution or improvement of telangiectasias

All four included studies showed improvement or resolution of
telangiectasias individually, and this benefit from sclerotherapy
was also seen on pooling the data (SMD 3.08, 95% CI 2.68 to 3.48; 12
=51%; 613 participants/procedures; moderate-certainty evidence)
(Analysis 1.1). We used a random-effects model because of the
clinical heterogeneity due to different agents used.

Adverse events

Adverse events were studied in three of the included studies
(Carlin 1987; Rabe 2010; Zhang 2012). Results showed that
hyperpigmentation was more frequent in the group of sclerosing
agents compared to the placebo group (RR 11.88, 95% Cl 4.54 to
31.09; 12 = 0%; 528 participants/procedures; moderate-certainty
evidence). Matting was more frequent in the group of sclerosing
agents compared to the placebo group (RR 4.06, 95% CI 1.28 to
12.84; 12 = 0%; 528 participants/procedures; moderate-certainty
evidence) (Analysis 1.2).

Studies did not report on bruising, anaphylaxis or necrosis of the
skin.

Pain during procedure and post-procedure

Only Carlin 1987 assessed the outcome pain. There was more pain
experienced in the sclerotherapy group compared to the placebo
group (SMD 0.70, 95% CI 0.06 to 1.34; 40 procedure; low-certainty
evidence) (Analysis 1.3).

The outcomes 'recurrence’, 'time to resolution' and 'quality of
life (QoL)' were not reported by any of the four studies in this
comparison.

Sclerotherapy (polidocanol) versus any sclerosing agent

Seven studies compared polidocanol versus another sclerosing
agent (Carlin 1987; Goldman 2002; Kern 2004; McCoy 1999;
Peterson 2012b; Rabe 2010; Rao 2005). Polidocanol was compared
to STS (Carlin 1987; Goldman 2002; Rabe 2010; Rao 2005), to
chromated glycerin (Kern 2004), and to hypertonic saline (Carlin
1987; McCoy 1999; Peterson 2012b). One study compared different
concentrations of polidocanol without a control group (Norris
1989). All included studies were split-body studies and the data
were reported by procedure, except for Goldman 2002, who
reported by participant. See Summary of findings 2.

Resolution or improvement of telangiectasias

We found no clear difference between the polidocanol group
compared to the group of other sclerosing agents, forimprovement
or resolution (SMD 0.01, 95% CI —0.13 to 0.14; 12 = 0%; 7 studies, 852
participants/procedures; moderate-certainty evidence) (Analysis
2.1).

Adverse events

There was no clear difference between the polidocanol group and
other sclerosing-agent groups in cases of hyperpigmentation (RR
0.94, 95% CI 0.62 to 1.43; |12 = 84%; 6 studies, 819 participants;
moderate-certainty evidence), or matting (RR 0.82, 95% CI 0.52 to
1.27; 12 = 21%; 7 studies, 859 participants/procedures; moderate-
certainty evidence). There were no clear differences in bruising (RR
0.77, 95% CI 0.56 to 1.06; 12 = 72%); 4 studies, 558 participants/
procedures), microthrombosis (RR 0.96, 95% CI 0.69 to 1.34; 12 =
0%; 4 studies, 394 participants/procedures); or allergy between
the groups (RR 0.68, 95% CI 0.23 to 2.01; 12 = 20%; 4 studies,
472 participants/procedures). There was less necrosis in the
polidocanol group compared to the other sclerosing agents group
(RR 0.07, 95% CI 0.02 to 0.29; |12 = 0%; 4 studies, 558 participants)
(Analysis 2.2).

Pain during procedure and post-procedure

There was less pain in the polidocanol group compared to other
sclerosing agent group (SMD -0.26, 95% Cl| -0.44 to -0.08; 12 =
0%; 5 studies, 480 participants/procedures; moderate-certainty
evidence) (Analysis 2.3).

The outcomes 'recurrence’, 'time to resolution' and 'Qol' were not
available in the seven studies in this comparison.

Sclerotherapy (sodium tetradecyl sulfate (STS)) versus any
sclerosing agent

Six studies compared sclerotherapy (sodium tetradecyl sulfate
(STS)) with another sclerosing agent (Carlin 1987; Goldman 2002;
Leach 2003; Prescott 1992; Rabe 2010; Rao 2005). Sodium tetradecyl
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sulphate (STS) was compared to polidocanol (Carlin 1987; Goldman
2002; Rabe 2010; Rao 2005), to chromated glycerin (Leach 2003)
and to hypertonic dextrose (Prescott 1992). Carlin 1987; Leach 2003;
Prescott 1992; Rao 2005 were split-body studies and the data were
reported by procedure. See Summary of findings 3.

Resolution or improvement of telangiectasias

There was no clear difference in improvement or resolution
between the STS group or other agents group (SMD -0.07, 95%
Cl -0.25 to 0.11; 12 = 0%; 4 studies, 473 participants/procedures;
moderate-certainty evidence) (Analysis 3.1).

Adverse events

There were more cases of hyperpigmentation (RR 1.71, 95% ClI
1.10 to 2.64; ; 12 = 65%; 4 studies, 478 participants/procedures;
moderate-certainty evidence), and matting (RR 2.10, 95% Cl 1.14
to 3.85; 12 = 0%; 2 studies, 323 participants; moderate-certainty
evidence) in the STS group compared with the other sclerosing
agents group. There was more bruising (RR 1.62,95% Cl 1.14 to 2.30;
12 = 53%; 3 studies, 418 participants/procedures) and necrosis (RR
16.31, 95% Cl 3.14 to 84.79; 12 = 0%; 2 studies, 392 participants/
procedures) in the STS group. There was little or no difference in
reports of allergy (RR 1.38, 95% CI 1.01 to 1.88; I2 = 0%, 3 studies,
452 participants/procedures) or microthrombosis (RR 1.04, 95% Cl
0.78 to 1.39; 1 study, 129 participants/procedures) (Analysis 3.2).

Pain during procedure and post-procedure

STS probably results in more pain compared with other sclerosing
agents (RR 1.49, 95% Cl 0.99 to 2.25; 12 = 45%; 4 studies, 409
participants; moderate-certainty evidence) (Analysis 3.3).

The outcomes 'recurrence’, 'time to resolution' and 'QoL' were not
reported in the six studies in this comparison.

Sclerotherapy (hypertonic saline) versus any sclerosing agent

We included three studies in this comparison (Carlin 1987; McCoy
1999; Peterson 2012b). The sclerosing agent hypertonic saline was
compared to STS (Carlin 1987) and to polidocanol (Carlin 1987;
McCoy 1999; Peterson 2012b). All included studies were split-body
studies and the data were reported by procedure. See Summary of
findings 4.

Resolution or improvement of telangiectasias

There was no clear difference in improvement or resolution of
telangiectasias between the hypertonic saline group and the other
sclerosing agent group (SMD 0.01, 95% CI -0.20 to 0.22; 12 =
0%; 3 studies, 348 participants/procedures; moderate-certainty
evidence) (Analysis 4.1).

Adverse events

There were fewer cases of hyperpigmentation in the hypertonic
saline group than in another-sclerosing-agent group or the
polidocanol subgroup (RR 0.74, 95% CI 0.59 to 0.93; 12 =
0%; 2 studies, 288 participants/procedures; moderate-certainty
evidence) (Analysis 4.2).

There was no clear difference in matting between the hypertonic-
saline group and another-sclerosing-agent group (RR 0.89, 95%

Cl 0.58 to 1.36; 2 studies; 12 = 0%; 288 participants/procedures;
moderate-certainty evidence) (Analysis 4.2).

No other adverse effects have been reported in the included
studies.

Pain during procedure and post-procedure

More pain was reported in the hypertonic-saline group than in
another-sclerosing-agent group (SMD 6.22, 95% CI 5.70 to 6.73; |2
= 0%; 3 studies, 348 participants/procedures; moderate-certainty
evidence) (Analysis 4.3).

The outcomes 'recurrence’, 'time to resolution' and 'QoL' were not
reported in the three studies in this comparison.

Sclerotherapy (chromated glycerin) versus any sclerosing
agent

Four studies used chromated glycerin (Kern 2004; Kern 2011; Kern
2012; Leach 2003). Two studies analysed chromated glycerin as
a sclerosing agent and compared it with POL (Kern 2004) and
STS (Leach 2003). Kern 2012 and Leach 2003 were both split-body
studies and the data were reported by procedure. See Summary of
findings 5.

The two further studies compared chromated glycerin versus
chromated glycerin with different techniques, and assessed only
pain, and so were not part of the meta-analysis (Kern 2011; Kern
2012).

Resolution or improvement of telangiectasias

There was no difference in improvement or resolution of
telangiectasias in the chromated glycerin group compared to the
other sclerosing agent group (SMD 0.45, 95% Cl -0.11 to 1.02;
12 = 44%; 2 studies, 125 participants/procedures; low-certainty
evidence) (Analysis 5.1).

Adverse events

There were no clear differences in hyperpigmentation (RR 0.49, 95%
C10.09 to 2.50; 12 = 0%; 2 studies, 125 participants/procedures; low-
certainty evidence), or matting (RR0.31,95% C1 0.01 to 7.53; 1 study,
99 participants/procedures; low-certainty evidence) between the
chromated-glycerin group compared to the other-sclerosing-agent
group. There were no differences in bruising (RR 0.14, 95% CI 0.02
to 1.00; 1 study, 26 participants/procedures) or microthrombosis
(RR 1.32, 95% CI 0.45 to 3.87; 1 study, 99 participants/procedures)
between analysed groups (Analysis 5.2).

Pain during procedure and post-procedure

There were no clear differences in pain (RR 1.50, 95% CI 0.30 to
7.55; 1 study, 26 participants/procedures; low-certainty evidence)
between the chromated glycerin group compared to another
sclerosing agent (Analysis 5.3).

Kern 2011 studied pure chromated glycerin versus chromated
glycerin plus 1% lidocaine, and demonstrated that a combination
of chromated glycerin plus lidocaine resulted in less pain
than chromated glycerin alone. Kern 2012 studied conventional
sclerotherapy with chromated glycerin versus sclerotherapy with
chromated glycerin in two steps. Kern 2012 concluded that the
two-step technique resulted in less pain than the conventional
sclerotherapy technique.
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The outcomes 'recurrence’, 'time to resolution' and 'QoL' were not
available in the studies in this comparison.

Foam versus sclerotherapy (any sclerosant agent)

Foam was compared to polidocanol in three studies (Alos 2006;
Benigni 1999; Kern 2004).

We were able to pool data from two studies with 187 participants
(Benigni 1999; Kern 2004). Benigni 1999 was a split-body study and
the data were reported by procedure. See Summary of findings 6.

Resolution or improvement of telangiectasias

There was no clear difference in improvement or resolution of
telangiectasias between the foam group and the other-sclerosing-
agents group (SMD 0.04, 95% C1-0.26 to 0.34; 12 = 0%; 2 studies, 187
participants/procedures; low-certainty evidence) (Analysis 6.1).

Alos 2006 studied 75 participants (150 procedures) comparing
polidocanol and foam. Three months after treatment, total
occlusion of the vein was observed in 94% of foam interventions
and 54% of polidocanol interventions (P <0.001). Differences in the
percentages of total efficacy for the two study groups were reported
as statistically significant.

Adverse events

There was no clear difference in hyperpigmentation between the
foam group and the other-sclerosing-agents group (RR 2.12,95% ClI
0.44 to 10.23; 12 = 0%; 2 studies, 187 participants/procedures; low-
certainty evidence). There were more cases of matting in the foam
group compared with the other sclerosing agents group (RR 6.12,
95% Cl 1.04 to 35.98; 12 =0%; 2 studies, 187 participants/procedures;
low-certainty evidence). There was no difference in bruising (RR
0.60, 95% Cl 0.35 to 1.04; 1 study, 40 participants/procedures), or
microthrombosis (RR 1.39, 95% Cl 0.70 to 2.76; 12 = 0%; 2 studies,
187 participants/procedures;) in the included studies (Analysis 6.2).

Alos 2006 reported that no complications occurred at the time
of sclerotherapy. Inflammation was present in 25.3% of the foam
group and 9.5% of the polidocanol liquid intervention group (P =
0.08). This study reported that the percentage of pigmentation was
significantly higher at all follow-up intervals for the foam group.

Pain during procedure and post-procedure

There was no clear difference in pain between the foam group
compared to the other-sclerosing-agents group (SMD -0.10, 95% ClI
-0.44 to 0.24; 1 study, 147 participants/procedures; low-certainty
evidence) (Analysis 6.3).

Benigni 1999, Kern 2004 and Alos 2006 did not report 'recurrence’,
'time to resolution' or 'QolL".

Laser versus sclerotherapy (any sclerosing agent)

Five studies were included in this comparison (lanosi 2019; Lupton
2002; Moreno-Moraga 2013; Munia 2012; Parlar 2015). Laser was
compared to STS (Lupton 2002), hypertonic glucose, (Munia 2012),
and polidocanol (lanosi 2019; Moreno-Moraga 2013; Parlar 2015).
lanosi 2019; Lupton 2002 and Munia 2012 were split-body studies
and the data were reported by procedure. See Summary of findings
1.

Resolution or improvement of telangiectasias

There were no clear differences in improvement or resolution
of telangiectasias in the laser group compared to the any-
sclerosing-agent group (SMD -0.09, 95% CI -0.25 to 0.07; I2
= 0%; 5 studies, 593 participants/procedures;moderate-certainty
evidence) (Analysis 7.1).

Adverse events

There were fewer hyperpigmentation events in the laser group than
in the any-sclerosing-agent group (RR 0.57, 95% CI 0.40 to 0.80; |2
= 0%; 4 studies, 262 participants/procedures; moderate-certainty
evidence) (Analysis 7.2).

There were no clear differences between the laser group compared
to the any-sclerosing-agent group in matting (RR 1.00, 95% CI 0.46
to 2.19; 12 = 0%; 2 studies, 162 participants/procedures;moderate-
certainty evidence). There were no differences in bruising (RR
0.79, 95% Cl 0.60 to 1.04; 1 study, 40 participants/procedures), or
necrosis (RR 1.60, 95% CI 0.20 to 12.74; 12 = 0%; 3 studies, 202
participants/procedures) in the included studies (Analysis 7.2).

Pain during procedure and post-procedure

Due to the high heterogeneity among the included studies (12 =
94%), we present the results qualitatively (Analysis 7.3).

In Lupton 2002, 70% of 20 participants reported mild treatment
pain associated with both methods (laser and conventional
sclerotherapy). Munia 2012 reported mild treatment pain in 7/30
participants in the laser group versus 26/30 in the sclerotherapy
group; very painful in 20/30 participants versus 4/30 participants
respectively in laser and sclerotherapy groups; and extremely
painful in 3/30 participants in the laser group versus 0/30 in the
sclerotherapy group.

The outcomes 'recurrence’, 'time to resolution' and 'Qol' were not
reported by the four studies in this comparison.

Laser plus sclerotherapy (polidocanol) versus sclerotherapy
(polidocanol)

Moreno-Moraga 2013 and Moreno-Moraga 2014 compared a
combination technique with laser neodymium: YAG (Nd:YAG) plus
polidocanol (foam) sclerotherapy versus only sclerotherapy with
polidocanol (foam). See Summary of findings 8.

Resolution or improvement of telangiectasias

There was more improvement or resolution in telangiectasias and
reticular veins in the laser-plus-sclerotherapy group compared to
the sclerotherapy group (SMD 5.68, 95% Cl 5.14 to 6.23; 12 = 19%; 2
studies, 710 participants; low-certainty evidence) (Analysis 8.1).

Adverse events

There were no clear differences in hyperpigmentation (RR 0.83,
95% Cl 0.35 to 1.99; 12 = 0%; 2 studies, 656 participants; low-
certainty evidence), or matting (RR 0.83, 95% CI 0.21 to 3.28; I2
= 0%; 2 studies, 656 participants; low-certainty evidence) in the
combination-technique group compared to the sclerosing-agent-
alone group. Studies did not report on bruising, anaphylaxis or
necrosis of the skin (Analysis 8.2).
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Pain during procedure and post-procedure

Only Moreno-Moraga 2014 reported on pain. There was more pain
in the combination-technique group compared to the sclerosing-
agent-alone group (RR 2.44, 95% Cl 1.69 to 3.55; 1 study, 596
participants; low-certainty evidence).

Moreno-Moraga 2013 and Moreno-Moraga 2014 did not report
'recurrence’, 'time to resolution' or 'Qol.

Sclerotherapy (hypertonic glucose plus polidocanol) versus
hypertonic glucose

Two studies (191 participants) analysed hypertonic glucose
as a sclerosing agent and compared hypertonic glucose plus
polidocanol versus hypertonic glucose (Bertanha 2017; Bertanha
2021). See Summary of findings 9.

Resolution or improvement of telangiectasias

There was more improvement or resolution of telangiectasias in
the combination-technique group (polidocanol plus hypertonic
glucose) when compared with the hypertonic-glucose group (SMD
0.79, 95% CI 0.50 to 1.09; 12 = 0%; 2 studies, 191 participants;
moderate-certainty evidence) (Analysis 9.1).

Adverse events

There were no clear differences in hyperpigmentation (RR 0.79,
95% C1 0.62 to 1.01; I2 = 0%; 2 studies, 191 participants; moderate-
certainty evidence); matting (RR 0.78, 95% Cl 0.51 to 1.20; I2
= 0%; 2 studies, 191 participants; moderate-certainty evidence)
when comparing the combination technique (polidocanol plus
hypertonic glucose) with the hypertonic-glucose group (Analysis
9.2).

No other adverse events were reported.

Pain during procedure and post-procedure

There were no clear differences in pain (RR 1.02, 95% CI 0.83
to 1.24; 12 = 0%; 2 studies, 191 participants; moderate-certainty
evidence), when comparing the combination-technique group
(polidocanol plus hypertonic glucose) with the hypertonic-glucose
group (Analysis 9.3).

Bertanha 2017 and Bertanha 2021 did not evaluate 'recurrence’,
'time to resolution' or 'QolL".

Compression after sclerotherapy

Kern 2007 and Bayer 2021 studied the effect of compression after
sclerotherapy. Both groups underwent sclerotherapy, then one
group was randomised to go without compression stockings (WCS)
and one group was randomised to use compression stocking (23 to
32 mmHg).

Resolution or improvement of telangiectasias

There was no difference in improvement or resolution in the
compression-after-sclerotherapy group compared to the WCS
group (SMD 0.09, 95% Cl -0.19 to 0.37; 12 = 0%; 2 studies, 196
participants; moderate-certainty evidence) (Analysis 10.1).

Adverse events

There were no clear differences in adverse events between the
compression-after-sclerotherapy group and the WCS group for
hyperpigmentation (RR 0.93, 95% Cl 0.41 to 2.07; ; 12 = 0%; 2
studies, 196 participants; moderate-certainty evidence); or matting
(RR1.84,95% C10.17 to 19.62; 1 study, 96 participants; low-certainty
evidence) (Analysis 10.2).

Quality of life (QoL)

There was no difference in QoL scores (SF-36 questionnaires)
between the compression-after-sclerotherapy group and the WCS
group (SMD -0.02, 95% CI -0.42 to 0.39; 1 study, 93 participants;
low-certainty evidence) (Analysis 10.3).

The outcomes 'pain’, 'recurrence’ and 'time to resolution' were not
reported by Kern 2007 or Bayer 2021.

Foam (STS plus air) versus foam (STS plus CO,)

Only Peterson 2012a studied different types of foam combined with
air or CO».

Resolution or improvement of telangiectasias

Peterson 2012a reported no difference in improvement or
resolution in reticular veins when the STS-plus-air group (20
participants) was compared with the STS-plus-CO, group (20
participants). The study authors did not explore the resolution
of telangiectasias, since these veins were treated with glycerin
solution.

Adverse events

Peterson 2012a reported there was no clear difference in adverse
events between the STS-plus-air group and the STS-plus-CO,
group. Coagulums were presented in 55% of CO, foam and 60% of
RA foam (P =0.75).

Peterson 2012a did not report 'pain', 'recurrence, 'time to
resolution' or 'Qol".

Foam (POL plus 1:2 air) versus foam (POL plus 1:4 air)

Only Hoss 2020 studied foam with polidocanol combined with
different proportions of air (1:2 and 1:4).

Resolution or improvement of telangiectasias

The study authors reported a mean improvement between 0%
and 50% at day 21 and 26% to 75% at day 90, with no significant
difference in the resolution or improvement of the reticular veins
between the 1:2 ratio versus the 1:4 ratio groups.

Adverse events

The study authors found no statistically significant difference for
adverse events between the 1:2 and 1:4 ratio groups at any time
point. Most participants rated pain during injection (1.73 vs 1.70),
current pain (0.80 vs 1.07), itching (0.57 vs 0.83), swelling (0.93 vs
1.37), and redness (1.53 vs 1.83) as none, minimal, or mild in both
the 1:2 and 1:4 ratio groups, respectively.
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Laser versus laser

We included four studies for a qualitative analysis (Christiansen
2015; Klein 2013; Nguyen 2020; Ozden 2011). We did not pool datain
a meta-analysis because they were isolated studies using different
laser techniques that cannot be pooled.

Ozden 2011 studied potassium-titanyl-phosphate (KTP) versus
Nd:YAG.

Study authors reported a significant positive correlation in the
Nd:YAG group compared to the KTP laser group for outcome
improvement or resolution in veins of 1.0 mm to 3.0 mm. There
was no difference between KTP and Nd:YAG laser for telangiectasias
and veins of less than 1.0 mm. They reported that both laser
treatments were well-tolerated by all participants, with no reported
serious adverse events. Urticaria appeared in most participants
immediately after treatment, but resolved within a few hours. The
average level of pain reported by participants during treatment
with the KTP laser was 3.1 (95% Cl 2.23 to 3.97) compared with 6.89
(95% Cl 5.63 to 8.15) for the Nd:YAG treatment.

Klein 2013 studied indocyanine green (ICG)-augmented diode laser
therapy (808 nm) versus diode laser without ICG and pulsed dye
laser (PDL).

The mean clearance rate of resolution of telangiectasias for PDL
therapy after three months was 2.07 (95% CI 1.07 to 3.07) (moderate
clearance), as rated by the participants, and 0.78 (95% Cl -0.11 to
1.67) (no difference) as rated by the blinded investigator. The rate of
resolution of telangiectasias for ICG diode laser therapy alone was
0.3, as rated by the blinded investigator. Hypopigmentation and
hyperpigmentation were seen in 32% of participants.

Christiansen 2015 studied different parameters of Nd:YAG laser.
The application of Nd;YAG laser with fixed (FF) and adjustable
(JF) parameters has been studied. There was no difference in
improvement or resolution with FF or JF parameters.

There was a higher incidence of adverse events
(hyperpigmentation) at 39.3% versus 28.6% in the FF group (P =
0.05).

Pain was not mentioned by Christiansen 2015.

Nguyen 2020 studied long pulsed 1064 nm (LP 1064) versus 755 nm
(LP 755). There was no difference in improvement or resolution of
telangiectasias or reticular veins (71.87% in LP 1064 versus 71.69%
in LP 755, P =0.99). All participants reported painful sensation. The
study reported that pain caused by LP 1064 with a median of 7
(range 2 to 8) was significantly higher than pain caused by LP 755,
with a median of 5 (range 2 to 8; P = 0.001). Hyperpigmentation
occurred in half or more of the participants at one month of
observation, with no significant difference between the two groups
(63.64% and 50% for LP 1064 and LP 755, respectively; P = 0.36).

The preplanned outcomes 'recurrence’, 'time to resolution' and
'QoL"' were not reported by the studies in this comparison.

Different concentrations of polidocanol

Norris 1989 compared different concentrations of polidocanol,
0.25%, 0.50%, 0.75%, and 1.0% in 20 participants. There were no
differences among the four dosages for improvement or resolution
of telangiectasias, itching, or neovascularisation. Polidocanol

concentrations of 0.75% and 1% showed more hyperpigmentation
(P=0.15and P =0.07, respectively).

Compression versus sclerotherapy

Schul 2011 compared compression stockings (20 to 30 mmHg)
versus sclerotherapy in 58 participants with symptomatic reticular
veins and telangiectasias. They only reported on quality of
life, measured using an Aberdeen Varicose Vein Questionnaire.
The study reported that compression stockings can offer relief
of aching (P < 0.001), pain (P = 0.002); and cramping (P =
0.003) in participants with isolated refluxing reticular veins and
telangiectasias. Sclerotherapy of these smaller vessels offers
superior relief of aching (P < 0.001), pain (P < 0.001), swelling (P <
0.001), leg cramps (P <0.05), and presence of symptoms at rest.

Sclerotherapy plus sulodexide versus sclerotherapy

Ochoa 2021 compared sclerotherapy with POL plus sulodexide
versus sclerotherapy in 609 participants with telangiectasias and
reticular veins. The study authors reported there was no difference
in improvement or resolution between sulodexide group and
control group after three months (76% in sulodexide group and 73%
in control group, P=0.61). There was less hyperpigmentation in the
sulodexide group compared with the control group at one month
(10.7% in sulodexide group and 18.2% control group; P <0.01).

Sclerotherapy plus warfarin versus sclerotherapy plus
nadroparin

Hamel-Desnos 2009 compared sclerotherapy with POL plus
warfarin versus sclerotherapy with POL plus nadroparin in 105
participants with thrombophilia. There was no thromboembolic
event in any group. The rate of inflammatory reactions (1.5%) and
superficial thrombophlebitis (1.5%) did not exceed that found in
the general population (4.5%). They did not report on any other
outcomes of interest.

Reporting bias, subgroup and sensitivity analyses

We were unable to assess reporting bias using funnel plots, as none
of the meta-analyses included 10 or more studies.

We were unable to perform the planned subgroup analyses for
interventions of participant characteristics, because there were no
data available in the selected studies.

We planned to carry out sensitivity analyses by excluding those
trials that we judged to be at high risk of bias for allocation
concealment or blinding of outcome assessment. No studies were
at high risk of allocation bias. Kern 2012 was at high risk from
blinding of outcome assessment, but was not included in any meta-
analysis.

DISCUSSION

Summary of main results

We identified 35 randomised controlled trials (RCTs) with a total of
3632 participants, which used a variety of different methods to treat
telangiectasias and reticular veins. None of the included studies
reported on recurrence or time to resolution, and most did not
report on quality of life (QoL).

There is moderate-certainty evidence that sclerosing agents are
more effective for resolution or improvement of telangiectasias
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compared to a placebo, but that they also have more adverse
effects. The observed adverse effects were relatively minor, such
as hyperpigmentation and matting. There may be increased pain
caused by the sclerosing agent that cannot be attributed solely to
theinjection of the agent (low-certainty evidence). See Summary of
findings 1.

We did not find reliable evidence for the superiority of any
of the various sclerosing agents studied for resolution or
improvement of telangiectasias (moderate-certainty evidence).
See Summary of findings 2. Polidocanol and hypertonic
saline probably cause less necrosis and hyperpigmentation
respectively, when compared to other sclerosing agents (moderate-
certainty evidence). STS resulted in more hyperpigmentation,
matting (moderate-certainty evidence), bruising and necrosis, and
probably more pain(moderate-certainty evidence), than the other
sclerosing agents. See Summary of findings 3. Hypertonic saline
may result in more pain compared to other sclerosing agents
(moderate-certainty evidence). See Summary of findings 4. There
were few studies with glycerin and glucose and no differences
in resolution or improvement of telangiectasias, adverse events
or pain were detected (low-certainty evidence). See Summary of
findings 5.

The use of foam did not affect resolution compared to liquid
polidocanol (low-certainty evidence), and no clear differences
were detected in hyperpigmentation, bruising, microthrombus or
pain (low-certainty evidence). There may be more matting in the
foam group compared to other sclerosing agents (low-certainty
evidence). See Summary of findings 6.

Laser treatment had similar improvement or resolution of
telangiectasias compared to the any-sclerosing-agent group
(moderate-certainty evidence). Laser treatment may result in less
hyperpigmentation compared to any sclerosing agents (moderate-
certainty evidence), but no differences were detected for matting,
bruising or necrosis compared to other sclerosing agents. Due to
the high heterogeneity among the included studies, the pain data
are presented qualitatively. See Summary of findings 7.

The combination technique laser plus polidocanol may be more
effective to treat telangiectasias and reticular veins compared
to polidocanol alone (low-certainty evidence). There were no
differences in hyperpigmentation and matting (low-certainty
evidence), but more pain may occur after laser plus polidocanol
(low-certainty evidence). See Summary of findings 8.

The combination technique hypertonic glucose plus polidocanol
was probably more effective to treat telangiectasias and reticular
veins compared to hypertonic glucose alone (moderate-certainty
evidence). There were no differences in hyperpigmentation,
matting or pain (moderate-certainty evidence). See Summary of
findings 9.

The combination technique sclerotherapy plus compression did
not affect improvement or resolution of telangiectasias compared
to sclerotherapy alone (moderate-certainty evidence). No clear
differences were detected for hyperpigmentation (moderate-
certainty evidence), matting or QoL (low-certainty evidence). See
Summary of findings 10.

Overall completeness and applicability of evidence

We did not find any studies comparing intensive pulsed light (IPL),
thermocoagulation and microphlebectomy with other techniques
for treatment of telangiectasias and reticular veins. The included
studies did not present data on time to resolution, recurrence
or QoL. We found different study designs using either body
parts (opposite leg or a lower limb quadrant), or the individual
participant as a research unit, which makes it difficult to analyse the
data together.

Quality of the evidence

We used GRADE to evaluate the certainty of the evidence (Grade
2004).

Sclerotherapy versus placebo

See Summary of findings 1. The certainty of the evidence for
the outcome 'resolution or improvement of telangiectasias' was
downgraded by one level to moderate because of inconsistency
due to the clinical heterogeneity of the included studies. We
downgraded by one level to moderate for adverse events
(hyperpigmentation and matting) because of clinical heterogeneity
and imprecision due to the wide of confidence intervals (Cls). The
certainty of the evidence for pain was downgraded by two levels to
low because of clinical heterogeneity, the small sample size and the
data being from a single study.

Polidocanol versus any sclerosing agent

See Summary of findings 2. The certainty of the evidence for
the outcomes 'resolution or improvement of telangiectasias',
adverse events (hyperpigmentation and matting), and pain was
downgraded by one level due to a wide Cl.

STS versus any sclerosing agent

See Summary of findings 3. The certainty of the evidence for
the outcomes 'resolution or improvement of telangiectasias',
adverse events (hyperpigmentation and matting), and pain was
downgraded by one level to moderate because of imprecision, due
to the wide Cl and few included participants.

Hypertonic saline versus any sclerosing agent

See Summary of findings 4. The certainty of the evidence for
the outcome 'resolution or improvement of telangiectasias' was
downgraded by one level to moderate because of risk of bias in
the included studies. The certainty of the evidence for adverse
events (hyperpigmentation and matting) was downgraded by one
level to moderate because of imprecision due to the wide ClI. Pain
was downgraded by one level to moderate due to the clinical
heterogeneity of the included studies.

Chromated glycerin versus any sclerosing agent

See Summary of findings 5. The certainty of the evidence for the
outcomes 'resolution or improvement of telangiectasias', adverse
events (hyperpigmentation, matting) and pain, was downgraded by
two levels to low because of few included participants.

Foam versus any sclerosing agent

See Summary of findings 6. The certainty of the evidence for
the outcomes 'resolution or improvement of telangiectasias',
adverse events (hyperpigmentation and matting), and pain was
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downgraded by two levels to low because ofimprecision, due to the
wide Cl and few participants in the included studies.

Laser versus sclerotherapy

See Summary of findings 7. The certainty of the evidence for the
outcome 'resolution or improvement of telangiectasias', adverse
events (hyperpigmentation and matting) was downgraded by one
level to moderate because of imprecision due to the wide Cl. Pain
was downgraded by two levels because of few participants in the
included studies.

Laser plus POL versus POL

See Summary of findings 8. The certainty of the evidence
for the outcome 'resolution or improvement of telangiectasias',
and adverse events (hyperpigmentation and matting), was
downgraded by two levels to low because of inconsistency due to
the clinical heterogeneity between the included studies and the
fact that the two studies in this comparison were conducted by the
same group of investigators. Pain was downgraded by two levels to
low because there was only one included study.

Hypertonic glucose plus POL versus hypertonic glucose

See Summary of findings 9. The certainty of the evidence
for all outcomes,'resolution or improvement of telangiectasias',
adverse events (hyperpigmentation and matting) and pain was
downgraded by one level to moderate because of few participants
in the included studies.

Sclerotherapy plus compression versus sclerotherapy

See Summary of findings 10. The certainty of the evidence
for 'resolution or improvement of telangiectasias' and
hyperpigmentation was downgraded by one level to moderate
because of few participants in the included studies. Matting and
QoL were downgraded two levels because of few participants and
only one included study.

Potential biases in the review process

We have attempted to include all available RCTs in this review, but
it is possible that some studies have not been included, especially
from the grey literature. We adhered to the inclusion and exclusion
criteria prespecified in the protocol in order to limit subjectivity
(Nakano 2017). We made efforts to obtain additional relevant data
from study authors but were unable to do so for all. If we can source
supplementary data, we will consider them in future updates. Two
review authors selected studies in duplicate, independently, to
reduce potential bias of the review process. Three review authors
independently extracted and collected data, and assessed risks of
bias of the included studies to reduce potential bias in the review
process. We were not able to include all studies in a meta-analysis.

Agreements and disagreements with other studies or
reviews

Schwartz 2011 studied sclerosing agents for the treatment of
telangiectasias, but they evaluated neither reticular veins nor
adverse events in their review. In agreement with our findings,
Schwartz 2011 reported that no sclerosing agent studied was more
effective than the others, with a low quality of evidence due to a
lack of eligible studies.

Smith 2015 studied the management of reticular veins and
telangiectasias of the lower limb, by sclerotherapy, radiofrequency
and laser. They concluded that sclerotherapy was the most effective
method for the treatment of reticular veins and telangiectasias.
This was a narrative rather than a systematic review, and included
all types of studies.

In the Management of Chronic Venous Disease Clinical Practice
Guidelines of the European Society for Vascular Surgery (ESVS),
Wittens 2015 recommended that liquid sclerotherapy should
be considered for treating telangiectasias and reticular veins.
This recommendation was made based on studies that were
included in our review (Kahle 2006, Rabe 2010, Zhang 2012).
European guidelines for sclerotherapy in chronic venous disorders
(Rabe 2014) also recommends sclerotherapy as a treatment for
telangiectasias.

Yiannakopoulou 2016 studied the adverse events of sclerosing
agents. Hyperpigmentation and matting were the most frequently-
reported local adverse events in sclerotherapy, a finding supported
by our review.

AUTHORS' CONCLUSIONS

Implications for practice

Sclerosing agents were more effective than placebo for resolution
or improvement of telangiectasias, but also cause more adverse
events and pain (moderate and low-certainty evidence). There
was no evidence that any sclerosing agent resulted in more
resolution orimprovement of telangiectasias compared to another
or to laser, but there may be some differences in adverse
events and pain between some treatments: polidocanol probably
causes less necrosis; hypertonic saline probably causes less
hyperpigmentation but more pain compared to other sclerosing
agents (moderate-certainty evidence); STS resulted in more
hyperpigmentation, matting and probably more pain than other
sclerosing agents (moderate-certainty evidence). Foam agents
compared to liquid did not improve resolution, but there may be
more matting (moderate-certainty evidence). Laser treatment may
resultin less hyperpigmentation compared to any sclerosing agents
(moderate-certainty evidence); combining laser with polidocanol
may be more effective to treat telangiectasias and reticular
veins compared to polidocanol alone (low-certainty evidence),
but more pain may occur (low-certainty evidence). There was
more improvement of telangiectasias in combining polidocanol
with hypertonic glucose compared with hypertonic glucose
alone (moderate-certainty evidence), and no clear differences in
adverse events or pain (moderate-certainty evidence). There was
no clear difference in improvement, adverse events or quality
of life when comparing sclerotherapy plus compression with
sclerotherapy alone. Small numbers of studies and participants in
each comparison limited our confidence in the evidence.

Implications for research

Although the treatment of telangiectasias and reticular veins has
been conducted by vascular surgeons for several years, there
is limited high-certainty evidence. The lack of standardisation
in studies also makes it difficult to analyse and summarise
the evidence. We suggest that future trials use a standard
methodology. For the intervention standard, the number of
sessions is critical for access and to compare data. As most trials
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evaluated only one intervention session, we suggest that it should
be standardised as a unique session to facilitate analysis of the
outcome.

Another important topic is the design of the study: some authors
compared different individuals and others compare similar regions
on different limbs in the same participant. In our view the best
design for the study of telangiectasias and reticular veins is the
split-body design, since we are analysing different treatmentsin the
same individual, and the response obtained can be inferred more
appropriately for each treatment; we acknowledge that a split-
body design could aggravate the randomisation process. Different
study designs can be considered, provided that they are well-
standardised and specified.

We suggest using a single scale to facilitate the interpretation
of results for the 'improvement or resolution' outcome and later
inclusion of studies in a meta-analysis. Most of the reviewed studies
used a scale of 0 to 4, so we suggest the use of this scale in future
trials, with specifications in percentages in order to infer the results
obtained with more precision.

When evaluating adverse events it is important for future studies
to establish whether they are immediate or late effects. We suggest
that immediate adverse events should be evaluated just after the

specific session and delayed adverse events arising three to six
months after the procedure should also be evaluated in order to
study their evolution.

In the studies reviewed here, pain was analysed using the analogue
pain scale (0 to 100 mm), and we suggest that standardising the VAS
for pain is important for the comparison of results.
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Study characteristics

Methods

Study design: a double-blind, controlled clinical trial study

Method of randomisation: "Regions were randomly assigned one or other procedure as follows; the
right limb (if both legs were involved) or the upper region (if only one leg was involved) were always
treated first. The assignment of the first region to be treated to liquid or foam was performed according
to a list of 38 random numbers from 0 to 75 created by an specific software. Each patient had an iden-
tification number according strict chronological recruitment order, if this number was in the list of ran-
dom numbers then the patient received first foam and if not received liquid sclerosant first."

Blinding: participant - yes; treating doctor - no; outcome assessors - yes

Power calculation: no details provided

Total number of participants: 75 people with reticular or postoperative varices were enrolled and
sclerotherapy was performed with liquid and with foam (Tessari method) using the same quantity of
sclerosant for homogeneous varicose regions, to a total of 150 procedures
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Alos 2006 (continued)

Total number of procedures: 150 (sclerotherapy with liquid polidocanol and sclerotherapy with foam
of polidocanol)

Treatment localisation: lower limbs
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 4 had left the study by the 90-day follow-up interval and 12 by
the 365-day assessment

Participants Setting: outpatient site
Country: Spain
Gender: 6 men and 69 women
Age: mean 59 years (range: 23 - 78)

Inclusion criteria: people with primary reticular varices (those of more than 2 mm of diameter) or
postoperative varices in more than one region that did not involve the saphenofemoral junction

Exclusion criteria: patients with truncal varices with junctional (terminal valve) and extra-junction-
alincompetence, postoperative varices that involved the saphenofemoral junction, post-thrombotic
varices with occluded deep veins, varices secondary to arteriovenous fistulas, bilateral varices of asym-
metric calibre, unilateral varices with asymmetric calibre between regions, chronic ischaemia of the
lower limbs, severe arterial hypertension (blood pressure > 180/95 mmHg), and those being treated
with anticoagulants and anti-inflammatories and/or diuretics for other pathologies, to avoid these af-
fecting the appearance or degree of possible secondary effects

Interventions Technique: all participants underwent 1 session of sclerotherapy in which both sclerosants (foam and
liquid polidocanol) were given. Participants received the sclerotherapy in both regions by the same
doctor, whether in different limbs or the same limb in different regions

Treatment 1:

2 mL injection of foam into only 1 varicose vein. The concentration depended on the diameter of the
vein measured with Duplex ultrasound with the participant standing. Foam was obtained from 0.5 mL
of liquid polidocanol mixed with air at a ratio of 1:4, using the Tessari method which uses a 3-way stop-
cock to mix the sclerosant. So 2 mL of foam contained 0.5 mL of polidocanol. After the sclerosant was
injected, the sclerosed vein was compressed for 48 h with stockings at a pressure of 25 - 35 mmHg,
while participants resumed a normal life style and regularly applied heparinoid ointment (3 times a
day)

Treatment 2:

0.5 mL liquid polidocanol injection in only one varicose vein in the corresponding region. An antegrade
injection technique was used with the same kind of material (a 2 mL syringe and a 25 G, 5/8 needle) and
the same postoperative care with compression and heparinoid as the study group. The same quantity
of sclerosant was used in each injection in the foam and liquid sclerosant groups

Duration of follow-up: 365 days

Use of compression: stockings 25 - 35 mmHg

Outcomes Efficacy: assessed according to whether sclerosis of the vein was complete, as shown by duplex ultra-
sound. Sclerosis was considered complete when the lumen of the vein was sealed and the vein occlud-
ed. Total efficacy corresponded to complete sclerosis and partial efficacy to incomplete sclerosis when
obliteration of the lumen was less than 100%

The length of the sclerosed vein, measured in cm with a tape measure

Side effects: pain in the treated region graded on an ordinal scale (absent, mild, moderate, or severe);
requirement for analgesic treatment and type of analgesic given; inflammation in the treated region
and degree of severity of inflammation (mild, moderate, severe) according to clinical criteria; appear-
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Alos 2006 (continued)

ance of skin pigmentation in the sclerosis region; formation of bulla, cutaneous necrosis and other ef-
fects

Efficacy was assessed at 15, 30, and 90 days after the sclerotherapy and safety was evaluated at 15, 30,
90, and 365 days

Funding sources

No details provided

Declarations of interest

No details provided

Notes

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "The assignment of the first region to be treated to liquid or foam was
tion (selection bias) performed according to a list of 38 random numbers from 0 to 75 created by an
specific software. Each patient had an identification number according strict
chronological recruitment order, if this number was in the list of random num-
bers then the patient received first foam and if not received liquid sclerosant
first."
Allocation concealment Unclear risk No details given
(selection bias)
Blinding of participants Low risk Both the participant and the research assistant who assessed the clinical and
and personnel (perfor- ultrasound results were blind to the type of treatment applied in each area.
mance bias) The doctor who performed the treatment was not blinded
All outcomes
Blinding of outcome as- Low risk Clinical and ultrasound results were assessed by a member of the research
sessment (detection bias) team other than the doctor who had performed the treatment
All outcomes
Incomplete outcome data  Low risk Of the 75 original participants, four had left the study by the 90-day follow-up
(attrition bias) interval and 12 by the 365-day assessment
All outcomes
Selective reporting (re- Unclear risk No details given
porting bias)
Other bias Unclear risk No details given
Bayer 2021
Study characteristics
Methods Study design: a randomised, controlled clinical trial study
Method of randomisation: participants were allocated to 1 of the 2 study subgroups by selection of a
sealed envelope
Blinding: participant - no; treating doctor - no; outcome assessors - yes
Power calculation: no details provided
Total number of participants: 50 people with telangiectasias or reticular veins, 100 legs for procedure
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Bayer 2021 (Continued)

Total number of procedures: 100 (sclerotherapy with polidocanol and compression stocking)
Treatment localisation: lower limbs
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site

Country: Germany

Gender: 4 men and 46 women

Age: not mentioned

Inclusion criteria: people with telangiectasias or reticular varices

Exclusion criteria: pregnancy, classification CEAP higher than stage C2, allergy to sclerosing agent,
walking range <200 m

Interventions

Sclerotherapy with polidocanol.

Group A received sclerotherapy only, i.e. eccentric compression using low-stretch bandages over rolled
gauze for 24 hrs

Group B received an additional week of concentric stockings of 18 to 20 mmHg above the ankle

Outcomes

Improvement or resolution of telangiectasias or reticular veins
Adverse events: pain, itching, burning

Hyperpigmentation

Funding sources

No details provided

Declarations of interest

None declared

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sealed envelope

Allocation concealment
(selection bias)

Unclear risk No details given

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk No blinding of participants

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Blinding of 2 experts to analyse the photography after procedure

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No details given
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Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given
Benigni 1999
Study characteristics
Methods Study design: multicentre, split-body, randomised comparative trial (a pilot study)

Method of randomisation: drawing of lots
Blinding: participant - no, treating doctor - no
Power calculation: no

Total number of participants randomised: 24
Total number of participants analysed: 20
Total number of procedures: 40

Treatment localisation: lower limbs

Number of exclusions post-randomisation: 4 (information obtained through personal correspon-
dence with Jean-Patrick Benigni, MD)

Number of withdrawals and reasons: none

Participants Setting: 4 outpatient centres (information obtained through personal correspondence with Jean-
Patrick Benigni, MD)

Country: France
Gender: women
Age: mean 37.7 (range 18 - 65)

Inclusion criteria: "clear photo type" (classifications I to Ill on the Fitzpatrick classification scale),
"roughly symmetrical reticular veins and telangiectases of the lateral thigh surface", reflux of reticular
varices of at least 1 point on continuous Doppler

Exclusion criteria: incompetence of the large saphenous veins or their collaterals, incompetence of
the deep veins, perineal varices, skin condition of the lateral face of the thigh, obesity (BMI > 30), preg-
nancy, psychiatric trouble, a contraindication to sclerotherapy, hormonal treatment within 6 months of
enrolment

Interventions Treatment 1: 1 thigh was treated with polidocanol foam 0.25% by the Monfreux method
Treatment 2: the other thigh was treated with polidocanol solution 0.25%

Duration of follow-up: 5 sessions every 15 + 2 days, and a control visit 15 days after the last session

Outcomes Efficacy: appearance of telangiectasias on visual analogue scales (0 to 10) as assessed by the treating
doctors (days 0, 15, 30, 45, 60 & 75) and by participants (days 0 and 75). 4 criteria were assessed: colour,
density, relief and surface

Adverse effects: as assessed by the treating physician: ecchymosis, thrombi, microthrombi, matting,
pigmentation, necrosis

Treatment for telangiectasias and reticular veins (Review) 45
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Benigni 1999 (Continued)

Number of points of injection

The quantity of sclerosant injected

Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Drawing of lots

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants High risk Blinding is not mentioned for participants or treating doctors. Foam and liquid
and personnel (perfor- sclerosants have distinct appearances on injection
mance bias)

All outcomes

Blinding of outcome as- Unclear risk No details given

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk 4 people were "lost of view" as per personal communication with Dr. Benigni.
(attrition bias) No explanation was provided in the published article

All outcomes

Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given
Bertanha 2017
Study characteristics
Methods Study design: prospective, randomised, triple-blind, controlled, parallel-group clinical trial

Method of randomisation: "Participants were randomly assigned using an open-source, web-based
randomisation software (Stat Trek, http://stattrek.com/statistics/random-number-generator.aspx) to 1
of 2 treatment groups: group 1 to receive 0.2% polidocanol diluted in 70% hypertonic glucose; group 2
to receive 75% hypertonic glucose. The computer generated allocation sequence was kept by an inde-
pendent nurse, who prepared opaque, sealed envelopes for each group. The nurse prepared the med-
ications in a room separate from the treatment room."

Blinding: participant - yes; treating doctor - yes; outcome assessors - yes
Power calculation: yes
Total number of participants: 93

Total number of procedures: 93
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Bertanha 2017 (Continued)

Treatment localisation: lower limbs
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site
Country: Brazil

Gender: women. "The study population consisted of a calculated sample of adult women consecutive-
ly recruited among patients seeking treatment at the specialized out patient clinic of our institution"

Age: range 24 - 62

Inclusion criteria; eligible participants were all women aged 18 to 69 years who had at least 1 reticu-
lar vein with a minimum length of 10 cm in 1 of their lower limbs with mild venous disease classified as
CEAP C1, and all were available to attend the appointments

Exclusion criteria: venous disease with a CEAP clinical class other than C1, pregnancy or puerperium,
allergy to polidocanol or glucose, restricted mobility, PAD, diabetes mellitus, uncontrolled systemic
disorders, dermatitis at the treatment site, asthma, migraine, previous DVT, family history of DVT, acute
thrombophlebitis, known thrombophilia or any hypercoagulable state, and use of anticoagulants. Pa-
tients who failed to attend the treatment session or the follow-up visits were also excluded

Interventions

Treatment 1: 0.2% polidocanol diluted in 70% hypertonic glucose
Treatment 2: 75% hypertonic glucose

The treatment area on the participant’s lower limb was defined as a rectangle of approximately 600
cm?2 (25 cm long x 15 cm wide) on the lateral aspect of the distal midthigh and the proximal and middle
leg of 1 of the limbs. The lower limbs were photographed before and after treatment using a high-defin-
ition digital camera

All sclerotherapy procedures were performed by the same physician. Both medications were in liquid
form and identical in appearance within the syringes (colourless, odourless, and with similar viscosi-
ty). The maximum volume per puncture was 0.3 mL, and punctures were performed until whitening of
the reticular veins occurred in the treatment area. After the procedure, elastic compression bandages
(Atadress; Adamed) were applied directly over the treated area for 24 hours

Duration of follow-up: 60 days

Use of compression: elastic compression bandage

Outcomes

The primary efficacy end point was complete elimination of the reticular veins by 60 days after scle-
rotherapy treatment with the study medications. To assess this outcome, the reticular veins were mea-
sured on images obtained before treatment (day 0) and after treatment (day 60) using ImageJ soft-
ware. The linear measurements of reticular veins before treatment and residual veins after treatment
were captured in pixels, which were then converted to millimetres. Each image was analysed by 2 inde-
pendent observers who were blinded to the medication used.

The safety outcomes were analysed at each post-treatment visit for the occurrence of serious ad-

verse events (chest pain, transient neurological abnormalities, anaphylaxis, accidental arterial punc-
ture, tissue necrosis, DVT, and PE), minor adverse events (scars, cough, superficial thrombophlebitis,
telangiectatic matting, allergies, lipothymia, and scotomas), and particularly pigmentation running
the course of the treated veins, which was analysed based on direct measurements performed on post-
treatment images using ImageJ software

Secondary outcomes: skin colour, number of punctures, volume of medication used, occurrence of
haematomas, residual veins in relation to pigmentation, comparison of current pain with pain at the
time of previous treatments, treatment-related cough, migraine, oedema, early (day 7) and late (day
60) phlebitis, telangiectatic matting, and lipothymia
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Bertanha 2017 (Continued)

Funding sources

No details provided

Declarations of interest

None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Participants randomly assigned in a 1:1 ratio using open-source, web-

tion (selection bias) based randomisation software (Stat Trek, http://stattrek.com/statistics/ran-
dom-number-generator.aspx)

Allocation concealment Low risk Quote: "The computer generated allocation sequence was kept by an indepen-

(selection bias) dent nurse,who prepared opaque, sealed envelopes for each group. The nurse
prepared the medications in a room separate from the treatment room."

Blinding of participants Low risk Both medications were in liquid form and identical in appearance within the

and personnel (perfor- syringes (colourless, odourless, and with similar viscosity)

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "Each image was analysed by 2 independent observers who were blind-

sessment (detection bias) ed to the medication used. Still blindly, the safety outcomes were analysed at

All outcomes each post treatment visit for the occurrence of serious adverse events."

Incomplete outcome data  Low risk Of 106 eligible participants, 51 were randomised to receive 0.2% polidocanol

(attrition bias) diluted in 70% hypertonic glucose; in this group 1 did not receive allocated in-

All outcomes tervention and 7 lost to follow-up; and 55 to receive 75% hypertonic glucose
alone, in this group 1 did not receive allocated intervention and 4 lost to fol-
low-up

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given

Bertanha 2021
Study characteristics
Methods Study design: prospective, randomised, triple-blind, controlled trial

Method of randomisation: "Participants were randomly assigned using an open-source, web-based
randomisation software (Stat Trek, http://stattrek.com/statistics/random-number-generator.aspx) to 1
of 2 treatment groups: group 1 to receive 0.2% polidocanol diluted in 70% hypertonic glucose; group 2
to receive 75% hypertonic glucose. The computer generated allocation sequence was kept by an inde-
pendent nurse, who prepared opaque, sealed envelopes for each group. The nurse prepared the med-
ications in a room separate from the treatment room."

Blinding: participant - yes; treating doctor - yes; outcome assessors - yes

Power calculation: yes

Total number of participants: 115
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Bertanha 2021 (Continued)

Total number of procedures: 98
Treatment localisation: lower limbs
Number of exclusions post-randomisation: 17

Number of withdrawals and reasons: 17 lost to follow-up

Participants

Setting: outpatient site
Country: Brazil

Gender: women. "The study population consisted of a calculated sample of adult women consecutive-
ly recruited among patients seeking treatment at the specialized out patient clinic of our institution."

Age: range 34 - 50

Inclusion criteria; eligible participants were all women aged 18 to 69 years who had at least 1 reticu-
lar vein with a minimum length of 10 cmin 1 of their lower limbs with mild venous disease classified as
CEAP C1, and all were available to attend the appointments.

Exclusion criteria: venous disease with a CEAP clinical class other than C1, pregnancy or puerperium,
allergy to polidocanol or glucose, restricted mobility, PAD, diabetes mellitus, uncontrolled systemic
disorders, dermatitis at the treatment site, asthma, migraine, previous DVT, family history of DVT, acute
thrombophlebitis, known thrombophilia or any hypercoagulable state, and use of anticoagulants. Pa-
tients who failed to attend the treatment session or the follow-up visits were also excluded

Interventions

Treatment 1: 0.2% polidocanol diluted in 70% hypertonic glucose
Treatment 2: 75% hypertonic glucose

The treatment area on the participant’s lower limb was defined as a rectangle of approximately 600
cm2 (25 cm long x 15 cm wide) on the lateral aspect of the distal midthigh and the proximal and middle
leg of 1 of the limbs. The lower limbs were photographed before and after treatment using a high-defi-
nition digital camera. All sclerotherapy procedures were performed by the same physician. Both med-
ications were in liquid form and identical in appearance within the syringes (colourless, odourless, and
with similar viscosity). The maximum volume per puncture was 0.3 mL, and punctures were performed
until whitening of the reticular veins occurred in the treatment area. After the procedure, elastic com-
pression bandages (Atadress; Adamed) were applied directly over the treated area for 24 hours

Duration of follow-up: 60 days

Use of compression: elastic compression bandage

Outcomes

The primary efficacy end point was complete elimination of the reticular veins by 60 days after scle-
rotherapy treatment with the study medications. To assess this outcome, the reticular veins were mea-
sured on images obtained before treatment (day 0) and after treatment (day 60) using ImageJ soft-
ware. The linear measurements of reticular veins before treatment and residual veins after treatment
were captured in pixels, which were then converted to millimetres. Each image was analysed by 2 inde-
pendent observers who were blinded to the medication used.

The safety outcomes were analysed at each post-treatment visit for the occurrence of serious ad-

verse events (chest pain, transient neurological abnormalities, anaphylaxis, accidental arterial punc-
ture, tissue necrosis, DVT, and PE), minor adverse events (scars, cough, superficial thrombophlebitis,
telangiectatic matting, allergies, lipothymia, and scotomas), and particularly pigmentation running
the course of the treated veins, which was analysed based on direct measurements performed on post-
treatment images using ImageJ software.

Secondary outcomes: skin colour, number of punctures, volume of medication used, occurrence of
haematomas, residual veins in relation to pigmentation, comparison of current pain with pain at the
time of previous treatments, treatment-related cough, migraine, oedema, early (day 7) and late (day
60) phlebitis, telangiectatic matting, and lipothymia
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Bertanha 2021 (Continued)

Funding sources

No details provided

Declarations of interest

None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Participants randomly assigned in a 1:1 ratio using open-source, web-

tion (selection bias) based randomisation software (Stat Trek, http://stattrek.com/statistics/ran-
dom-number-generator.aspx)

Allocation concealment Low risk Quote: "The computer generated allocation sequence was kept by an indepen-

(selection bias) dent nurse,who prepared opaque, sealed envelopes for each group. The nurse
prepared the medications in a room separate from the treatment room."

Blinding of participants Low risk Both medications were in liquid form and identical in appearance within the

and personnel (perfor- syringes (colourless, odourless, and with similar viscosity)

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "Each image was analysed by 2 independent observers who were blind-

sessment (detection bias) ed to the medication used. Still blindly, the safety outcomes were analysed at

All outcomes each post treatment visit for the occurrence of serious adverse events."

Incomplete outcome data  Low risk Of 115 eligible participants, 58 were randomised to receive 0.2% polidocanol

(attrition bias) diluted in 70% hypertonic glucose; in this group 1 did not receive allocated in-

All outcomes tervention and 7 lost follow-up. 57 were allocated to receive 75% hypertonic
glucose alone, in this group 1 did not receive allocated intervention and 10 lost
to follow-up

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given

Carlin 1987
Study characteristics
Methods Study design: a double-blind, double-paired comparison, placebo-controlled study

Method of randomisation: not mentioned

Blinding: participant - yes, treating doctor - yes

Power calculation: not mentioned

Total number of participants: 20

Total number of procedures: 80

Treatment localisation: 4 quadrants of legs on each participant

Number of exclusions post-randomisation: none
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Carlin 1987 (continued)

Number of withdrawals and reasons: not mentioned

Participants Setting: outpatient site
Country: USA
Gender: women
Age: range 29 - 55
Inclusion criteria: bilaterally symmetrical telangiectasias of the lower extremities

Exclusion criteria: women taking hormonal therapy, anticoagulants or disulfiram

Interventions Technique: each participant's legs were divided into 4 quadrants
Treatment 1. sodium tetradecyl sulfate (STS) 0.5%
Treatment 2. polidocanol 0.5%
Treatment 3. heparsal (saline 20% with heparin 100 units/mL)
Control: placebo - normal saline 0.9%
Duration of follow-up: 24 weeks

Use of compression: no details provided

Outcomes Visual improvement: clinical assessment of improvement: scale of 1 to 5 (poor, fair, moderate, good, ex-
cellent)

Adverse events:

« hyperpigmentation: scale of 1 to 3 (mild, moderate, severe);
« itching: scale of 1 to 4 (none, mild, moderate, severe);
« neovascularization: scale of 1 to 3 (mild, moderate, severe)

Participant satisfaction (dissatisfied, neither, satisfied, very satisfied)
Pain: scale of 1 to 4 (none, mild, moderate, severe)

Number of treatments required for clearance (from 1 to > 6)

Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No details given

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Low risk Participaents and doctor were blinded for sclerosant agent
and personnel (perfor-
mance bias)
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Carlin 1987 (continued)
All outcomes

Blinding of outcome as- Unclear risk No details given
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk No missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- High risk Some of the adverse reactions were not statistically analysed by sclerosing

porting bias) agent used. Patient satisfaction data were not separated based on sclerosing
agent used

Other bias High risk Participants received separate simultaneous treatments and analysis, and

thereby the risks of bias by carry-over effect exist

Christiansen 2015

Study characteristics

Methods Study design: randomised, paired study
Method of randomisation: not mentioned
Blinding: participant - yes, treating doctor - no, outcomes assessors - yes
Power calculation: not mentioned
Total number of participants: 14
Total number of procedures: 28
Treatment localisation: 28 vessel pairs were treated; 13 blue and 15 red vessels; the vessels were di-
vided into 4 groups according to size; 0.3 mm, 0.3-0.5mm, 0.5-1 mm,and 1-2.5mm
Total vessel treated: 28 vessel pairs were treated, 13 blue and 15 red vessels. Participants with skin
types ranging from | to V. The vessels were divided into 4 groups according to size: 0.3 mm, 0.3 - 0.5
mm, 0.5-1mm,and 1-2.5mm
Number of exclusions post-randomisation: none
Number of withdrawals and reasons: none

Participants Setting: outpatient site
Country: Denmark
Gender: women
Age: mean: 36.8, SD: 9.3, range: 25 - 60 years
Inclusion criteria: only participants having a pair of close-to-identical telangiectasias with identical di-
ameters (less than 2.5 mm) located on lower extremities and with the same colour were included in the
study
In each group, specific parameters for pulse duration and fluence were selected according to the vessel
colour and diameter
Exclusion criteria: "participants with more than moderately suntanned skin or participants who had
been exposed to sunlight within one week prior to the date of treatment were excluded from the study.
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Christiansen 2015 (continued)

Pre-cancers or with ski malignancies and with Koebner phenomena or light, sensitive skin diseases
were excluded."

Interventions

Treatment 1: manually-adjusted laser fluences, guided by clinical endpoints of visual coagulation
Treatment 2: theoretically optimised and clinically verified fixed fluence settings

Technique: 1 of the paired vessels was randomly chosen and treated with a theoretically optimised
and clinically verified. These settings were used as the starting point when treating the correspond-
ing vessel on the other side, but in this case the laser fluence was manually adjusted to the lowest lev-
el that could produce a visual coagulation or visual obstruction of the blood flow (the clinically judged
fluence)

1 or 2 treatment sessions were performed with a single pass. Prior to treatment, a thin layer of trans-
parent optical index-matching gel was applied to the skin surface

Duration of follow up: 4 months

Use of compression: not mentioned

Outcomes

Pain associated with treatment - the participants were asked to rate the pain according to a VAS (0 - 10)

Degree of erythema and oedema - the clinical investigator registered the degree of erythema and oede-
ma based on 3 categories: 0 none, 1 medium, and 2 heavy at 5 min post-treatment

The first follow-up took place 2 months after the first treatment and a second treatment was then per-
formed if necessary. The second follow-up visit took place 4 months after the first treatment

Funding sources

No details provided

Declarations of interest

None declared

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk States "randomised", no further details given
tion (selection bias)
Allocation concealment Unclear risk No details given
(selection bias)
Blinding of participants Unclear risk No details given
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk The vessel clearances were evaluated, using close-up photographs taken prior
sessment (detection bias) to the first treatment and at the 2-month and 4-month follow-up visits, by both
All outcomes the clinical investigator and the participants
Incomplete outcome data  Low risk None absent
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No details given
porting bias)
Other bias Unclear risk No details given
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Goldman 2002

Study characteristics
Methods Study design: double-blinded, randomised study
Method of randomisation: coin toss (information obtained through study author Mitchell P Goldman,
MD)
Blinding: participant - yes; treating doctor - yes; outcome assessors - yes
Power calculation: not mentioned
Total number of participants: 129
Total number of procedures: 129
Treatment localisation: leg veins
Categories by size of veins: <1 mm in diameter = 42 patients; 1 - 3 mm =41 participants and 3 -6 mm =
46 participants
Number of exclusions post-randomisation: none
Number of withdrawals and reasons: not mentioned
Participants Setting: outpatient site
Country: USA
Gender: not mentioned
Age: not mentioned
Inclusion criteria: varicose, reticular and/or telangiectatic leg veins
Exclusion criteria: incompetence at the saphenofemoral or saphenopopliteal junctions
Interventions Treatment 1. Vein less than 1 mm in diameter were randomised to be treated with either polidocanol
0.5% or STS 0.25%
Treatment 2. Veins 1 - 3 mm in diameter with polidocanol 1% or STS 0.5%
Treatment 3. Veins 3 - 6 mm in diameter to polidocanol 3% or STS 1.5%
Treatment was performed in a standard technique
Photographs were taken and questionnaires were administered before treatment and at 1, 4 and 16
weeks after treatment
Duration of follow-up: 16 weeks
Use of compression: not mentioned
Outcomes Efficacy: 3 vascular surgeons blinded to intervention agent assessed photographs from baseline, week
1, week 4, and week 16 on ascaleof 1to 5
Adverse sequelae: data were not separated for veins <1 mm
Participant satisfaction: data were not separated for veins <1 mm
Funding sources Kreussler & Co GmbH (manufacturer of sclerosant), Beisdorf-Jobst (manufacturer of compression
hosiery)
Declarations of interest None declared
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Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Coin toss (information provided by study author)

tion (selection bias)

Allocation concealment Low risk Physician was given the solution to inject by nurse (information provided by
(selection bias) study author)

Blinding of participants Low risk The treating physician was blinded as to the agent being injected

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Blind assessment by 3 vascular surgeons

sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk No details given
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given

Hamel-Desnos 2009

Study characteristics

Methods Study design: multicentre, prospective controlled randomised trial
Method of randomisation: not mentioned
Blinding: participant - no; treating doctor - no; outcome assessors - not reported
Power calculation: not mentioned
Total number of participants: 105
Total number of procedures: 199
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: not mentioned

Participants Setting: outpatient site
Country: France
Gender: male and female

Age: range 20 - 82 years
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Hamel-Desnos 2009 (Continued)
Inclusion criteria: varicose, reticular or telangiectatic leg veins or both, documented thrombophilia

Exclusion criteria: mental or psychiatric disturbance, pregnancy, renal failure, uncontrolled arterial
hypertension, coagulopathy

Interventions Treatment 1: warfarin plus sclerotherapy

Treatment 2: nadroparin plus sclerotherapy

Outcomes Occurrence of a symptomatic or asymptomatic DVT or PE
Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported in the study

tion (selection bias)

Allocation concealment Unclear risk Not reported in the study
(selection bias)

Blinding of participants High risk Impossible to blind participants due to interventions
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not reported in the study
sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk Not reported in the study

(attrition bias)
All outcomes

Selective reporting (re- Unclear risk Not reported in the study
porting bias)

Other bias Unclear risk Not reported in the study
Hoss 2020
Study characteristics
Methods Study design: prospective, randomised, double-blind, split-leg, single-centre clinical trial

Method of randomisation: not mentioned
Blinding: participant - yes; treating doctor - yes; outcome assessors - yes
Power calculation: not mentioned

Total number of participants: 30
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Hoss 2020 (Continued)

Total number of procedures: 60
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants Setting: outpatient site
Country: USA
Gender: women
Age: mean 53.6 (32 - 70 years)
Inclusion criteria: varicose, reticular or telangiectatic leg veins, or both

Exclusion criteria: CEAP class C2 or greater, history of DVT, pregnancy, allergy

Interventions Treatment 1: sclerotherapy with POL:air ratio 1:2

Treatment 2: sclerotherapy with POL:air ratio 1:4

Outcomes Efficacy was rated on a quartile percentage scale (1 = 0% - 25%, 2 = 26% - 50%, 3 =51% - 75%, and 4 =
76% - 100%)

Adverse events: erythema, pigmentation,urtication/swelling, ankle/pedal oedema, ecchymosis, ulcera-
tion, matting, hyperpigmentation

Funding sources No details provided

Declarations of interest None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No details given

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Low risk Both participants and evaluating investigators were blinded to the randomisa-
and personnel (perfor- tion schedule
mance bias)

All outcomes

Blinding of outcome as- Low risk Both participants and evaluating investigators were blinded to the randomisa-
sessment (detection bias) tion schedule
All outcomes

Incomplete outcome data  Unclear risk No details given
(attrition bias)
All outcomes
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Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given
lanosi 2019

Study characteristics

Methods Study design: single-centre, split-body, randomised comparative trial comparing hypertonic 20%

saline +2% lignocaine 2% versus POL 0.5% versus long-pulsed neodymium-yttrium aluminium garnet
(Nd:YAG)

Method of randomisation: no details provided

Blinding: participant - no, treating doctor - no

Power calculation: no

Total number of participants randomised: 285

Total number of participants analysed: 244

Total number of procedures: 288

Treatment localisation: lower limb

Number of exclusions post-randomisation: no details provided

Number of withdrawals and reasons: 41 lost to follow-up

Participants

Setting: outpatient site
Country: Romania

Gender: women

Age: mean 37.7 (range 18 - 65)

Inclusion criteria: "patients over 18 with primary leg telangiectasias up to 2 mm in diameter (C1A) as
single objective sign and those that accepted to enter the study signed the informed consent form."

Exclusion criteria: ".. i) Patients with symptoms associated with telangiectasias (C1S); ii) patients with
superficial venous reflux assessed with Doppler ultrasound of the lower limbs; iii) patients with deep
venous thrombosis or post-thrombotic syndrome (ES); iv) pregnant or breastfeeding patients; and v)
patients with neoplasms or other systemic conditions or under chronic treatment for any other dis-
ease."

Interventions

Treatment 1: HS group - treated with hypertonic: 20% saline/2% lignocaine
Treatment 2: POL group with polidocanol: 0.5%
Treatment 3: LAS group with Nd:YAG laser with a wavelength of 1064 nm

Duration of follow-up: "There were two identical sessions at 60-day interval. Assessment of vessel
clearing and complications was conducted at 60 and 120 days."

Use of compression: not reported

Outcomes

Efficacy: 6-point scale: 0: no change; 1: 1% - 20% cleared; 2: 21% - 40% cleared; 3: 41% - 60% cleared; 4:
61% - 80% cleared; and 5: 81% - 100% cleared
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lanosi 2019 (Continued)

Adverse effects: burns, hypo- and hyperpigmentation, and thrombosis

Funding sources No funding received

Declarations of interest None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk
tion (selection bias)

States "randomised" but no other details given

Allocation concealment Unclear risk
(selection bias)

No details given

Blinding of participants High risk
and personnel (perfor-

mance bias)

All outcomes

Blinding was not possible due to different techniques

Blinding of outcome as- Unclear risk
sessment (detection bias)
All outcomes

No details given

Incomplete outcome data  Low risk
(attrition bias)
All outcomes

41/285 participants lost to follow-up

Selective reporting (re- Unclear risk
porting bias)

No details given

Other bias Unclear risk No details given
Kahle 2006
Study characteristics
Methods Study design: prospective, randomised, double-blind, placebo-controlled study

Method of randomisation: Microsoft Excel program

Blinding: participants - yes; outcomes assessors - yes

Power calculation: no details provided

Total number of participants: 48 people with telangiectasias

Total number of procedures: 48

Treatment localisation: lower limbs

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: no details provided
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Kahle 2006 (continued)

Participants Setting: outpatient site
Country: Germany
Gender: no details provided
Age: no details provided
Inclusion criteria: telangiectasias in lower limbs

Exclusion criteria: no details provided

Interventions Treatment: POL
Control: placebo (normal saline solution)
Duration of follow-up: 4 weeks

Use of compression: yes

Outcomes Improvement scale 0 to 100 and questionnaire of satisfaction of participants VAS (0 - 10)
Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Microsoft Excel program

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Low risk "Double-blind", no further details given
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Blinded examiner for analysing photographs
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk No details given
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given
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Kern 2004

Study characteristics

Methods

Study design: A single-blind, randomised, comparative study

Method of randomisation: this study was a randomised, single-blinded trial. Area treated and type of
veins: only the lateral face of the thigh was considered for the study. A single leg per person was treat-
ed. If both thighs were affected, only the left one was treated and evaluated for the study, as defined
by the study protocol. Each participant was randomly assigned either to chromated glycerin, POL solu-
tion, or POL foam

Blinding: participants were unaware of the choice of the sclerosing method. The treating physician
(P.K.) was not blinded. A doubled-blinded study is not realizable with the different sclerosing aware of
the sclerosing agent used, because of the great difference in viscosity between glycerin and POL

Power calculation: not mentioned

Total number of participants: 150

Total number of procedures: 150

Treatment localisation: lateral face of the thigh
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 3 lost to follow-up

Participants

Setting: outpatient site

Country: Switzerland

Gender: women

Age: range 17 - 80 years, mean: 46.5.

Inclusion criteria: consecutive, informed, consenting women who were presenting with primary
telangiectasias and reticular leg veins on the lateral face of the thigh (C1Aor S)

Exclusion criteria: reflux in the deep veins, saphenous trunk, saphenous junctions or saphenous col-
lateral, incompetent perforators, non-compressible deep or superficial veins, recanalised thrombus, al-
lergy against chrome or polidocanol, and previous sclerotherapy

Interventions

Treatment 1: chromated glycerin
Treatment 2: POL solution
Treatment 3: POL foam

Technique: 2 mL syringes were used for chromated glycerin and POL solution, whereas 2-mL sterilised
glass syringes were used for the foam technique. Injections were performed with a 30.5-gauge needle.
All treatments were performed with the participant in the supine position. Approximately 60 to 100 in-
jections were performed during the session. Reticular feedings veins were injected before the telang-
iectasias. Participants remained supine for 5 minutes after the last injection before a compressive ban-
dage was applied with either an elastic band or a graduated compressive stocking (26 - 33 mm Hg),
which was worn for 1 week during the day

Number of sessions: A single sclerosing session was performed in each participant. Treatment sites
were photographed immediately before and after the treatment in supine position. Immediately after
the treatment, the participants were asked to assess the pain score on a visual scale

Duration of follow up: 5 weeks

Use of compression: graduated compressive stocking
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Kern 2004 (Continued)

Outcomes

Visual improvement: participants were questioned about their satisfaction using a visual scale ranging
from negative results to great satisfaction. The physician had the possibility of assessing satisfaction
on a scale from 0 to 100, with 100 representing the maximal satisfaction rate. A control photograph was
performed at 5 weeks after treatment in similar conditions as those set for the pretreatment picture.
Two independent experts who were not involved in the treatment phase and who were blinded to the
sclerosant used were asked to analyse the photographs and to give an efficacy score or a vessel clear-
ance score from 0 to 10 and to report side effects. To assess the intra-observer reproducibility of photo-
graph analysis, the expert, still blinded, made a second analysis of the same pictures 1 month later
Side effects: the treating physician, not blinded to the agent, checked forimmediate side effects or
those reported by the participants. He also identified microthrombi, pigmentations or matting, which
may be difficult to evaluate on the photographs

Funding sources

No details provided

Declarations of interest

No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk States "randomised", no further details given

tion (selection bias)

Allocation concealment Unclear risk No details given

(selection bias)

Blinding of participants High risk The treating physician, not blinded to the agent

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Two independent experts who were not involved in the treatment phase

sessment (detection bias) and who were blinded to the sclerosant used were asked to analyse the pho-

All outcomes tographs and to give an efficacy score or a vessel clearance score from 0 to
10 and to report side effects. Both experts are phlebologist physicians skilled
with sclerotherapy. To assess the intraobserver reproducibility of photograph
analysis, the expert, still blinded, made a second analysis of the same pictures
1 month later

Incomplete outcome data  Low risk Only 3 participants lost to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given

Kern 2007
Study characteristics
Methods Study design: prospective, randomised open-label study
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Kern 2007 (Continued)

Method of randomisation: computer-generated random table
Blinding: participant - no; treating doctor - no; outcome assessors - yes

Power calculation: precalculation of the sample required size showed that to detect a true difference
of half a standard deviation at a 1-sided 5% significance level with a power of 80%

Total number of participants: 100 consecutive participants
Total number of procedures: 100

Treatment localisation: lateral aspect of the thigh

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 4 lost to follow-up

Participants

Setting: outpatient site

Country: Switzerland

Gender: women

Age: median 47 years (range 20 - 72)

Inclusion criteria: primary telangiectasias and reticular veins on the lateral aspect of the thigh (C1A
or SEPAS1PN), women with aesthetic problems and normal duplex who sought treatment for the first
time

Exclusion criteria: previous sclerotherapy and allergy to chrome

Interventions

Treatment 1: sclerotherapy (chromated glycerin) plus compression
Treatment 2: sclerotherapy (chromated glycerin) without compression

Technique: "The patients had comparable types and sizes of telangiectasias and reticular veins: the di-
ameter of reticular veins ranged between 1 to 2.9 mm, that of telangiectasias between 0.2 and 1 mm.
These vessels could be identified from a distance of 2 meters by the human eye and the camera. One
lower limb per patient was treated in a single session. If both thighs were affected, only the left one was
treated and evaluated for the study as defined by the protocol. The whole treated thigh area was pho-
tographed immediately before sclerotherapy in supine position in order to avoid arbitrary selection

of a limited skin surface. The same digital camera (Coolpix 990, Nikon, Tokyo, Japan), lighting condi-
tions (flash), and focal distance were used. Chromated glycerin (Scleremo, Laboratoires Bailleul, Paris,
France) was used in all patients as the sclerosing agent. Injections were performed with a 2 mL silicone
syringe and a 30 G Y2-inch needle with the patient in supine position. Sixty to 100 injections were made
on the lower limb during the session. The maximum amount of sclerosing solution injected was 10 mL
per patient. Reticular feeding veins were injected prior to injection of the telangiectasias. Patients re-
mained supine for 5 minutes after the last injection. In the compression group, a thigh-length stocking
Sigvaris 702 Top Fine (23 - 32 mm Hg) was applied respecting the individual lower limb dimensions. Pa-
tients were asked to wear the compression stockings daily for 3 weeks and to remove it during night
time. Patients filled in a quality of life questionnaire (SF-36) prior to treatment."

Duration of follow-up: 3 weeks

Use of compression: compression stocking

Outcomes

Outcomes assessed by participant satisfaction analysis and quantitative evaluation of photographs
taken from the lateral aspect of the thigh before and again at 52 days on the average after sclerothera-
py by 2 blinded expert reviewers

Quality of life: participants completed a quality-of-life questionnaire (SF-36) before treatment and
again at the control
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Funding sources

No details provided

Declarations of interest

None declared

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Prior to treatment, each participant was randomly assigned (computer-gen-
tion (selection bias) erated random table) either to no compression or to compression for 3 weeks
following sclerotherapy
Allocation concealment Unclear risk No details given
(selection bias)
Blinding of participants High risk Impossible to blind participants and personnel
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Analysis of the photographs using the vessel disappearance score revealed a
sessment (detection bias) very good agreement between the 2 independently-working blinded reviewers
All outcomes (intraclass correlation coefficient 0.93)
Incomplete outcome data  Low risk 3 withdrawals from the without-compression group and 1 withdrawal from the
(attrition bias) chromated glycerin group
All outcomes
Selective reporting (re- Unclear risk No details given
porting bias)
Other bias Unclear risk No details given
Kern 2011
Study characteristics
Methods Study design: prospective randomised double-blind trial
Method of randomisation: computer-generated random table
Blinding: participants - yes, doctor - yes, outcome assessor - yes
Power calculation: calculations showed that 100 participants, 50 in each group, were required to de-
tect a true difference of half a SD at a 1-sided 5% significance level with a power of 80%
Total number of patients: 110
Total number of procedures: 110
Treatment localisation: lateral thigh
Number of exclusions post-randomisation: none
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Number of withdrawals and reasons: 8 participants; 5 lost to follow-up and 3 for poor quality of the
accompanying photos

Participants

Setting: outpatient site
Country: Switzerland
Gender: women

Age: not mentioned

Inclusion criteria: women were eligible if presenting for cosmetic reasons for first-time sclerotherapy
of lateral thigh reticular or telangiectatic veins (C1A or S). Participants had no evidence of superficial or
deep vein insufficiency as assessed by duplex ultrasound

Exclusion criteria: allergy to chrome

No patient declined participation, and no patient reported chrome allergy, so no patient was excluded
from the study

Interventions

Treatment 1: pure chromated glycerin (glycerin 72% and chromium alum 0.8%, Scleremo, Labora-
toires Bailleul, Paris, France)

Treatment 2: chromated glycerin mixed with ¥ lidocaine-epinephrine 1%

The same physician treated all included participants. The whole treated thigh area was photographed
immediately before sclerotherapy in a supine position to avoid arbitrary selection of a limited skin sur-
face. The same digital camera (Coolpix 990, Nikon), lighting conditions (flash), and focal distance were
used. Injections were performed using 2-mL silicone syringes and a 30G 0.5-in. needle with the partic-
ipantin a supine position. The maximum amount of injected sclerosing solution was 10 mL per partic-
ipant. 60 to 80 injections of very small volumes of sclerosing agent were given during treatment ses-
sion. Reticular feeding veins were injected before telangiectasias. Telangiectasias were treated one af-
ter the other without re-injecting the same area. Immediately after treatment, participants were asked
to score their pain using a visual 100-point scales (0 = no pain, 100 = maximum pain). Participants re-
mained supine for 5 minutes after their last injection. Subsequently, a thigh-length compression stock-
ing (23 - 32 mmHg) was applied

Duration of follow-up: 3 weeks

Use of compression: compression stocking

Outcomes

Participant pain scores (participants graded their pain by drawing a line on the scale)

Rate of clinical vessel disappearance

Funding sources

No details provided

Declarations of interest

None declared

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Before treatment, each participant was randomly assigned (computer-gener-
ated random table) to pure chromated glycerin (glycerin 72% and chromium
alum 0.8%, Scleremo, Laboratoires Bailleul, Paris, France) or to CGX

Allocation concealment Unclear risk No details given
(selection bias)
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Blinding of participants Low risk Participants and the treating physician were blinded to the treating agent. To
and personnel (perfor- maintain double-blind conditions, a dedicated non-blinded nurse prepared sy-
mance bias) ringes for injection after randomisation in an adjacent room. The visual aspect
All outcomes of syringes and viscosity were similar
Blinding of outcome as- Low risk Two independent blinded experts with extensive sclerotherapy experience
sessment (detection bias) analysed the photographs using a visual a priori score of vessel disappearance
All outcomes
Incomplete outcome data  Low risk 8 participants; 5 lost to follow-up and 3 for accompanying photos of poor qual-
(attrition bias) ity
All outcomes
Selective reporting (re- Unclear risk No details given
porting bias)
Other bias Unclear risk No details given

Kern 2012
Study characteristics
Methods Study design: prospective randomised trial

Method of randomisation: computer-generated random table

Blinding: participants - yes, doctor - no, outcome assessor - no

Power calculation: were required to detect a true difference of half of a standard deviation at a 1-
sided 5% significance level with a power of 80%

Total number of participants: 53

Total number of procedures: 106

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site
Country: Switzerland

Gender: women

Age: 49 mean age (range 29 - 74)

Inclusion criteria: women were eligible if presenting for cosmetic reasons for sclerotherapy of reticu-
lar and telangiectatic leg veins (C1A or S). Distribution of telangiectasias and reticular leg veins had to
be similar in both legs. Participants had no signs of superficial or deep vein insufficiency as assessed

using duplex ultrasound

Exclusion criteria: allergies to chrome and to lidocaine-epinephrine

No patient declined participation, and there were no patient-reported allergies, so no patient was ex-

cluded from the study
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Kern 2012 (Continued)

Interventions

Treatment 1: standard treatment technique (successive injections of chromated glycerin mixed with
one-third lidocaine-epinephrine 1%)

Treatment 2: new 2-step technique (first treating only reticular veins with a single injection at the base
of each cluster of telangiectasias and then successively injecting all remaining telangiectasias a few
minutes later)

Both legs were treated during the same sclerotherapy session. One lower limb underwent standard
treatment technique, the other one underwent the new 2-step technique. Reticular vein diameter
ranged between 1 and 2 mm and that of telangiectasias between 0.2 and 1 mm

Duration of follow-up: 3 weeks

Use of compression: compression stocking

Outcomes

The main study outcome was participant pain score. Immediately after each leg treatment, participants
were asked to score their pain using a 100-point visual analogue scale (0 = no pain, 100 = maximal pain).
Participants graded their pain by drawing a line on the scale. At the end of the session, participants
were asked to indicate on which leg injections were more comfortable

Funding sources

No details provided

Declarations of interest

None declared

Notes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Before treatment, each participant was randomly assigned (computer-gener-

tion (selection bias) ated random table) to receive the standard technique or the 2-step technique
first

Allocation concealment Unclear risk No details given

(selection bias)

Blinding of participants High risk Participants were blinded to the randomisation and did not know which tech-

and personnel (perfor- nique was going to be performed first

mance bias)

All outcomes

Blinding of outcome as- High risk Immediately after each leg treatment, participants were asked to score their

sessment (detection bias) pain using a 100-point VAS (0 = no pain, 100 = maximal pain). Participants

All outcomes graded their pain by drawing a line on the scale. At the end of the session, par-
ticipants were asked to indicate on which leg injections were more comfort-
able

Incomplete outcome data  Low risk 53 participants were randomised, so there were 53 legs in the standard tech-

(attrition bias) nique group and 53 legs in the 2-steps technique group

All outcomes

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given
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Klein 2013

Study characteristics

Methods

Study design: randomised, controlled pilot study

Method of randomisation: randomisation list with software PASS 2008
Blinding: participants - no, doctor - no, outcome assessors - yes

Power calculation: not mentioned

Total number of patients: 15

Total number of procedures: 30

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 1 lost at last visit

Participants

Setting: outpatient site

Country: Germany

Gender: women

Age: range 28 - 62 years (mean: 44 years)

Inclusion criteria: written informed consent, White ethnicity, and Fitzpatrick skin type I-IV

Exclusion criteria: age younger than 18 years, pregnancy, breast-feeding, suntan, and a risk of non-
compliance
5 out of 15 women were post-menopausal, and the others used contraception.

Before laser therapy was applied, underlying chronic venous insufficiency was excluded by duplex ul-
trasonography. The vessel diameter was measured by means of a dermatoscope with an integrated
scale

Interventions

Groups: "Patients were assigned to Groups A, B, or C. For the first five patients (Group A), we used a
mean radiant exposure of 64.07 J/cm2, a mean pulse duration of 26.65 ms, and a spot size of 4 mm.
Because we neither observed any side effects nor any visible response, the radiant exposure was in-
creased. For the next five patients (Group B), we applied mean radiant exposures of 96 J/cm2 and mean
pulse durations of 54.8 ms with the 4 and 6 mm handpiece. After 6 weeks, slight vessel clearance was
seen without any adverse events so that we further increased the radiant exposure. For the last five pa-
tients (Group C), we applied mean radiant exposures of 107 J/cm2, mean pulse durations of 85.8 ms,
and a spot size of 6 mm as well as double pulses for the last two patients."

Technique:

"All patients had similarly sized telangiectatic leg veins on both legs and were randomly allocated to ei-
ther PDL therapy (Sclerolaser plusTM, Candela Corp., Wayland, MA) or diode laser therapy (MeDioStar,
Asclepion, Jena, Germany) on either leg. The treatment allocation was deposited in a closed envelope.
The envelopes were numbered consecutively from 1 to 15, and the investigator always opened the en-
velope with the lowest available parameters: Wavelength 595 nm, radiant exposure 16 J/cm2, elliptical
spot of 27 mm, and pulse duration 1.5 ms. The PDL had an integrated cryogen spray cooling system.
Before the application of ICG, 11 patients received test spots with the diode laser alone (808 nm, spot
size 4 or 6 mm, radiant exposure 75-110 J/cm2, pulse duration 26-87 ms) for safety reasons. The same
laser parameters were applied for diode alone and ICG p DL besides the application of double pulses.
Afterwards, patients obtained an intravenous access in the median cubital vein. ICG (Pulsion Medical
Systems AG, Munich, Germany) was dissolved in an aqueous solvent (50 mg of ICG in 10 mL of solvent)
at a concentration of 5 mg/mL and immediately intravenously injected as a bolus. The administered
ICG-concentration was 2 mg/kg body weight ICG fluorescence was visualized with a commercial fluo-
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Klein 2013 (Continued)

rescence imaging system (IC-View1; Pulsion Medical Systems, Munich, Germany), consisting of a dig-
ital video recorder with an integrated near-infrared (NIR) light source (energy 0.16 W, wavelength 780
nm) and recorded on video tape (BASF; Ludwigshafen, Germany). The object lens of the camera was
covered with a filter (835 nm) to collect NIR radiation and reject visible light. Approximately 2 min af-
ter the ICG injection, diode laser therapy was started because of the short half-life time of ICG in plas-
ma (5 min). The handpiece of the diode laser had an integrated cooling device and a cold transparent
ultrasound gel was applied onto the treatment area. Because ICG-augmented diode laser therapy was
used for the treatment of telangiectatic leg veins for the first time, we started with low radiant expo-
sures. The treatment objective was to achieve blanching of vessels without inducing unspecific thermal
damage, such as skin burns or scars. Radiant exposure and pulse duration were gradually increased ac-
cording to the clinical reaction and the first clinical results (dose escalation). Furthermore, two differ-
ent spot sizes were applied (4 and 6 mm)."

Duration of follow-up: 6 weeks

Use of compression: not mentioned

Outcomes

Pain: during each treatment session with PDL and ICG b DL, pain was documented on a VAS ranging
from 0 to 10; 0 represented no pain and 10 equalled extremely severe pain. Photo documentation was
done at each visit (Canon EOS D30, 50 mm lens)

Side effects: crusts, blistering, oedema, erythema (mild, moderate, and severe), hypopigmentation or
hyperpigmentation, telangiectatic matting, and scarring

Vessel clearance well as by a blinded observer as follows: no clearance (0%), slight clearance (< 25%),
moderate clearance (25% - 50%), good clearance (51% - 75%), or excellent clearance (> 75%)

The cosmetic appearance of the treatment area was rated on a scale from 0 (very bad cosmetic appear-
ance) to 10 (very good cosmetic appearance) by the participant and by the blinded observer by means
of colour digital photography

At each visit, the treatment area was rated by the participants as well as by a blinded observer as fol-
lows: no clearance (0%), slight clearance (< 25%), moderate clearance (25% - 50%), good clearance
(51% -75%), or excellent clearance (> 75%)

Funding sources

"None"

Declarations of interest

Quote "The Diode laser MeDioStar was provided as a loan by Asclepion, Jena, Germany."

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk The Center for Clinical Studies at the University Hospital Regensburg generat-

tion (selection bias) ed the randomisation list with the software PASS 2008 (NCSS). The allocation
of each participant to the respective treatment modality was labelled right/left
for ICG-augmented diode laser therapy or FPDL treatment

Allocation concealment Low risk The treatment allocation was deposited in a closed envelope

(selection bias)

Blinding of participants Unclear risk No details given

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "Furthermore, the cosmetic appearance of the treatment area was rat-

sessment (detection bias) ed on a scale from 0 (very bad cosmetic appearance) to 10 (very good cosmet-

All outcomes ic appearance) by the patient and by the blinded observer by means of colour
digital photography at each visit."
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Incomplete outcome data

(attrition bias)
All outcomes

Low risk 14/15 participants completed each step of the study protocol. 1 participant
missed the last visit

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given
Leach 2003

Study characteristics

Methods Study design: split-body, randomised study

Method of randomisation: coin toss to determine which leg was assigned each treatment
Blinding: participant - no, doctor - no
Power calculation: not mentioned

Total number of participants randomised: 13 participants had each lower limb randomised to re-
ceive 1 of 2 sclerosing agents

Total number of procedures: 26
Treatment localisation: leg veins
Exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site

Country: USA

Gender: women

Age: mean 57 years (range 41 - 70)

Inclusion criteria: presence of leg veins 0.2 to 0.4 mm in diameter without evidence of feeding reticu-
lar veins

Exclusion criteria: incompetence at the saphenofemoral or saphenopopliteal junctions

Interventions

Treatment 1: STS 0.25%
Treatment 2: chromated glycerin 72%

1 leg of each participant was randomised to receive either STS 0.25% or chromated glycerin 72%, and
the other leg received the other agent

Duration of follow-up: ranged from 2 to 6 months

Use of compression: not mentioned

Outcomes

Efficacy: vessel clearance (yes, no) assessed by treating physician at follow-up

Adverse events: bruising, swelling, hyperpigmentation (yes, no) assessed by treating physician at fol-
low-up
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Leach 2003 (continued)

Pain: assessed by participant at time of injection (yes, no)

Funding sources

No funding source stated

Declarations of interest

No details provided

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk A coin toss
tion (selection bias)
Allocation concealment Unclear risk No details given
(selection bias)
Blinding of participants High risk No blinding mentioned. STS and CG have different viscosities that are visible at
and personnel (perfor- time of injection
mance bias)
All outcomes
Blinding of outcome as- Low risk 2 independent experts who were not involved in the treatment
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk There were no incomplete data
(attrition bias)
All outcomes
Selective reporting (re- Low risk All specified outcomes were reported
porting bias)
Other bias Unclear risk No details given
Lupton 2002
Study characteristics
Methods Study design: randomised trial

Method of randomisation: not mentioned

Blinding: participants - no, doctor - no, outcome assessors - yes

Power calculation: not mentioned

Total number of participants: 20

Total number of procedures: 40

Treatment localisation: lower extremities

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none
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Lupton 2002 (Continued)

Participants

Setting: outpatient site

Country: USA

Gender: women

Age: range 27 - 68 years (mean 45 years)

Inclusion criteria: skin photo types | - lIl, with size-matched superficial leg telangiectases (diameter
range 0.1 - 1.5 mm; mean 0.5 mm)

Exclusion criteria: prior history of lower extremity telangiectasia treatment, clinical evidence of severe
vascular incompetence, on anticoagulant treatment, or those currently pregnant or breastfeeding

Interventions

Treatment 1: 2 treatments with a long-pulsed 1064 nm Nd:YAG laser (Varia, Cool Touch Laser Corp.,
Auburn, LA)

Treatment 2: 0.25% STS (Sotradecol, Elkins-Sinn Inc., Cherry Hill, NJ) sclerotherapy

Participants were randomised to receive 2 treatments with a long-pulsed 1064 nm Nd:YAG laser to
telangiectases on 1 leg and 0.25% STS sclerotherapy to those on the other. Size-matched vessels on the
thighs, knees, calves, ankles, and popliteal fossae received treatment by a single operator. Laser treat-
ments were delivered through a 5.5 mm collimated spot size at 1 Hz using fluences of 125 - 150 J/cm?2
(mean 135 J/cm?2). A pulse duration of 25 msec was used for smaller vessels and a 50 msec pulse width
was applied for vessels larger than 0.5 mm in diameter. Epidermal cooling was achieved with a cryogen
spray of varying pre- and post-treatment durations depending upon the skin photo type of the partici-
pant (i.e. longer pre-cooling with darker skin photo types) and the size of the vessel (i.e. increased post-
cooling delay for larger vessels in order to effect full-thickness mural denaturation). Precooling dura-
tions ranged from 0 to 5 msec, post-cooling durations ranged from 20 to 50 msec, and post-cooling de-
lays ranged from 5 to 20 msec

Duration of follow-up: 1 - 3 months

Use of compression: compression stocking

Outcomes

Photographic documentation and clinical improvement scores were determined 1 month after the first
treatment session, and 1 and 3 months after the second treatment session by 2 masked independent
assessors using a quartile grading scale of 0: less than 25% improvement, 1: 26% - 50% improvement,
2:51% - 75% improvement, and 3: greater than 75% improvement

Side effects of treatment were also recorded at each treatment and follow-up visit

Funding sources

Quote "No significant interest with commercial supporters"

Declarations of interest

None declared

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Participants were randomised to receive two treatments with a long-
pulsed 1064 nm Nd:YAG laser"

Comment: states "randomised", no further details given

Allocation concealment Unclear risk No details given
(selection bias)
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Blinding of participants Unclear risk Not possible to blind participants and personnel
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Photographic documentation and clinical improvement scores were deter-

sessment (detection bias)
All outcomes

mined 1 month after the first treatment session, and 1 and 3 months after the
second treatment session by 2 masked independent assessors using a quartile
grading scale of 0: less than 25% improvement, 1: 26% - 50% improvement, 2:
51% - 75% improvement, and 3: greater than 75% improvement. Side effects
of treatment were also recorded at each treatment and follow-up visit

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no incomplete data

Selective reporting (re-
porting bias)

Unclear risk No details given

Other bias

Unclear risk No details given

McCoy 1999

Study characteristics

Methods

Study design: randomised, controlled, blinded trial

Method of randomisation: not mentioned

Blinding: participants - yes, physician - yes and outcomes assessment - yes
Power calculation: not mentioned

Total number of participants: 81

Total number of procedures: 162

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site

Country: Australia

Gender: women

Age: range: 21 - 76 years (mean 44.3 years)

Inclusion criteria: women with primary idiopathic telangiectasia on the legs were eligible to partici-
pate in the trial if they demonstrated symmetrical areas of vessels on both legs and identifiable reticu-
lar feeding veins. Gave informed consent

Exclusion criteria: telangiectasia around the ankles or clusters of microvessels arising secondary to
surgical scars were excluded because they are rarely symmetrical, in the authors' experience results of
treatment are unpredictable in these instances.
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McCoy 1999 (Continued)

Other exclusion criteria included previous sclerotherapy (although patients who had undergone pre-
vious venous surgery were included), clinical or duplex doppler evidence of major saphenous or large
perforator incompetence, history of ischaemic heart disease, vasculitis of any aetiology, diabetes melli-
tus, current pregnancy or the regular use of anticoagulants

Interventions

Treatment 1: POL (POL 1% was derived by diluting POL 3% with normal saline)

Treatment 2: hypertonic saline (hypertonic saline 20% was derived by combing 2 mL of 30% saline
with 1 mL of 2% lignocaine hydrochloride to constitute 3 mL of sclerosant)

For each participant, 1 leg was randomly assigned POL and the other hypertonic saline as the scle-
rosant. Participants were unaware of the choice of sclerosant for each leg until after the 2-month as-
sessment. However, the treating physician was aware at the time of treatment. All treatments were un-
dertaken with the participant in the supine position. Becton-Dickison needles #30 gauge and 3 mL dis-
posable syringes were used. Sufficient solution to completely blanch a reticular feeding system and all
of its visible blanches and telangiectasia was infused. 1 treatment only was performed per leg. Com-
pression was not employed, and no specific restrictions were placed on participants by activities or ex-
ercise following the treatment

Duration of follow-up: 2 months

Use of compression: not used

Outcomes

Clinical assessment: the treating physician: Rated improvement on a scale of 0 (no improvement) to 10
(complete disappearance). Photographic assessment rated improvement based on before-and-after
photographs using the same 0 to 10 scale method. Side effects of treatment were also assessed. Partici-
pants rated pain of injection for each leg from 0 (not painful) to 10 (extremely painful)

Funding sources

No details provided

Declarations of interest

No details provided

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "For each participant, one leg was randomly assigned polidocanol and
tion (selection bias) the other hypertonic saline as the sclerosant"
Comment: states "randomised", no further details given
Allocation concealment Unclear risk No details given
(selection bias)
Blinding of participants High risk Participants were unaware of the choice of sclerosant for each leg until after
and personnel (perfor- the 2-month assessment. However, the treating physician was aware at the
mance bias) time of treatment
All outcomes
Blinding of outcome as- Low risk A non-treating physician, blinded to sclerosants used for each leg, rated im-
sessment (detection bias) provement based on before-and-after photographs using the same 0 to 10
All outcomes scale method
Incomplete outcome data  Unclear risk No details given
(attrition bias)
All outcomes
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Selective reporting (re- Unclear risk No details given
porting bias)
Other bias Unclear risk No details given

Moreno-Moraga 2013

Study characteristics

Methods

Study design: prospective comparative study

Method of randomisation: day of scheduled appointments
Blinding: participants - no, doctor - no, outcome assessors - yes
Power calculation: not mentioned

Total number of participants: 90 participants; 30 group A treatment POL, 30 group B Laser, 30 group C
POL + Laser. For allocation the author used scheduled appointments. All participants explored on Mon-
days were assigned to group A, Wednesdays to group B, and Thursdays were allocated to group C

Total number of procedures: 180
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site

Country: Spain

Gender: women

Age: range 19 - 46

Inclusion criteria: women, varicules (1.5 mm)

Exclusion criteria: less than 18 years of age, pregnancy, breastfeeding, scarring or infection at the
treatment site, use of iron supplements or anti-coagulants, history of photosensitivity, or scarring

Interventions

Treatment 1: POL in micro-foam form, prepared following the Tessari technique using POL concentra-
tion of 0.3% with CO,

Treatment 2: laser - 1064 nm long pulse Nd:YAG

Treatment 3: POL in micro-foam form plus laser 1064 nm long pulse Nd:YAG
The procedure was repeated after 8 weeks

Duration of follow-up: 16 weeks

Use of compression: compression stocking

Outcomes Improvement or resolution with blind evaluators, unfamiliar with the study and the participants, using
scale: very good > 90% improvement, good 70% to 89%, fair 50% to 69% and poor results <50%
The satisfaction of participants with VAS
Adverse events such as burns, hyperpigmentations or matting was related
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Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  High risk For allocation the author used scheduled appointments. All participants ex-

tion (selection bias) plored on Mondays were assigned to group A, Wednesdays to group B, and
Thursdays were allocated to group C

Allocation concealment Unclear risk No details given

(selection bias)

Blinding of participants Unclear risk Not applicable
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Improvement or resolution with blinded evaluators, unfamiliar with the study
sessment (detection bias) and the participants, used the scale: very good > 90% improvement, good 70%
All outcomes to 89%, fair 50 to 69% and poor results <50%

Incomplete outcome data  Low risk There were no incomplete data

(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given

Moreno-Moraga 2014

Study characteristics

Methods Study design: prospective randomised study
Method of randomisation: no details given
Blinding: participant - no, doctor - no, outcome assessors - yes
Power calculation: not mentioned
Total number of participants: 320; 79 legs treated with POL and 517 treated with laser + POL
Total number of procedures: 640: 79 legs treated with POL and 517 treated with laser + POL
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 22 did not complete the study

Participants Setting: outpatient site
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Moreno-Moraga 2014 (Continued)
Country: Spain

Gender: women
Age: range 19 - 72 years (mean: 46.3 years)

Inclusion criteria: age from 18 to 74 years, Fitzpatrick skin types Il to IV, not having received any previ-
ous treatment for varicose veins

Exclusion criteria: confirmation reflux in the deep system by Doppler, organic or psychological condi-
tions which advised against the treatment or which could alter the assessment of results

Interventions Treatment 1: POL
Treatment 2: laser plus POL

The microfoam was obtained using 2 x 10 mL omnifix syringes with a Luer-Lock connection, a 3-way

stopcock to connect the syringes and a 15G load needle with an air microfilter. Two millilitres of POL
(Aethoxysclerol) were used at 0.3% and 8 mL of air. Pumping and switching the solution from one sy-
ringe to the other 15 times produces a stable microfoam following the Tessari technique

The laser used was the 1064-nm-long pulse Nd:YAG (Laserscope, San Jose, CA, USA). The diameter of
the spot used was equal to or slightly larger than the size of the vessel, ranging between 2 mm and 5
mm. The energy per pulse was similar, regardless of the spot size. For 2 mm spots, the energy per pulse
was 9.42 J, whereas, for 5 mm spots, it was 11.77J/pulse. Pulse width was 30 ms for class | and Il, and 50
ms class Il

Duration of follow-up: 3 months, 3 years

Use of compression: compression stocking

Outcomes Vessel clearance: the treated areas were analysed by macro-photography. A subjective clearing scale
was established as follows: 0 points (20% clearing), 2 points (40% clearing), 3 points (60% clearing) 4
points (80% clearing) and 5 points (full clearing of veins). Three blinded physician investigators, famil-
iar with leg vein treatment, rated the degree of clearing on the basis of all photographed images

Any possible complications and side effects were recorded during the procedure, at the immediate
post-treatment stage and at the long-term follow-up

Enquiries were made as to the pain experienced during the procedure for each treatment, rated as
light, moderate, severe or very severe

Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No details given

tion (selection bias)

Allocation concealment Low risk Sealed envelope
(selection bias)

Blinding of participants High risk Impossible to blind participants
and personnel (perfor-
mance bias)
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Moreno-Moraga 2014 (Continued)
All outcomes

Blinding of outcome as- Unclear risk Three blinded physician investigators, familiar with leg vein treatment, rated
sessment (detection bias) the degree of clearing on the basis of all photographed
All outcomes

Incomplete outcome data  Low risk 22 of the 320 participants did not complete the study
(attrition bias)

All outcomes

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given
Munia 2012

Study characteristics

Methods Study design: randomised controlled trial

Method of randomisation: not mentioned

Blinding: participants - no, doctor - no, outcome assessors - yes
Power calculation: not mentioned

Total number of participants: 30

Total number of procedures: 60

Treatment localisation: lower extremity

Number of exclusions post-randomisation: none
Number of withdrawals and reasons: none

Source of funding: no significant interest with commercial supporters

Participants Setting: outpatient site
Country: Brazil
Gender: women
Age:range 25 - 65 years (mean 43 years)

Inclusion criteria: skin photo types | to VI and lower extremity telangiectases 0.5 to 1.5 mm in diame-
ter; only lower extremity telangiectasia (CEAP C1)

Exclusion criteria: women with evident signs of chronic venous insufficiency or varices (CEAP grades
C2 and up) and those who were pregnant, breastfeeding, or undergoing anticoagulant therapy

Interventions Treatment 1: Nd:YAG laser (Xeo, Cutera)
Treatment 2: sclerotherapy with 75% glucose solution

"For each patient, we selected comparable treatment areas on the lower limbs; one leg was random-
ly assigned laser and the other sclerotherapy as the choice of treatment. The same physician applied
both modalities on selected sites of the ankle, calf, popliteal cavum, and thigh of each leg in three ses-
sions at 1-month intervals. Laser was applied to one leg with a cooled spot size of 3 mm at 1 Hz, flu-
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Munia 2012 (Continued)

ence of 100 to 120 J/cm2, and a pulse width of 15 ms (on smaller vessels) or 30 ms (on larger vessels).
The skin was cooled before and after pulses, more carefully in patients with higher skin photo types
and large or blue vessels. The other leg was treated with 75% glucose solution low-flow injections,
performed using a 3 mL syringe and a 30 G needle until complete clearing of the targeted vessel was
achieved while the surrounding area was preserved. Immediately upon withdrawal of the needle, punc-
ture sites were covered with small dry cotton balls and taped with Micropore. The total volume of in-
jected sclerosant solution was 1 to 2 mL per session. and patients were advised to avoid sun exposure
for 7 days."

Duration of follow-up: 1 week

Use of compression: no compression was employed after treatment sessions

Outcomes

Participants were photographed before and 1 week after treatment. This follow-up visit was standard-
ised for all participants

The applying physician and 2 independent observers rated photographic improvement of the treated
areas on a scale of 0 (no improvement) to 10 (complete clearing of the vessels)

Complications and adverse effects were noted during follow-up

Also at this 1-week after-treatment visit, all participants were asked to respond to a questionnaire rat-
ing pain (none, little, very painful, or extremely painful); clearing of the vessels (poor, fair, good, or ex-
cellent); and satisfaction with the results (not at all, little, or completely satisfied)

Funding sources

Quote: "No significant interest with commercial supporters"

Declarations of interest

None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk States "randomised" but no details given

tion (selection bias)

Allocation concealment Unclear risk No details given

(selection bias)

Blinding of participants High risk Impossible to blind participants

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk The applying physician and 2 independent observers rated photographic im-

sessment (detection bias) provement of the treated areas on a scale of 0 (no improvement) to 10 (com-

All outcomes plete clearing of the vessels). Complications and adverse effects were noted
during follow-up

Incomplete outcome data  Low risk All participants completed the study

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given

Treatment for telangiectasias and reticular veins (Review) 79

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Nguyen 2020

Study characteristics

Methods Study design: randomised controlled trial
Method of randomisation: randomisation by right or left limb
Blinding: participants - no, doctor - no, outcome assessors - yes
Power calculation: not mentioned
Total number of participants: 22
Total number of procedures: 44
Treatment localisation: lower extremity
Number of exclusions post-randomisation: none
Number of withdrawals and reasons: none

Participants Setting: outpatient site
Country: Vietnam
Gender: both genders
Age: mean 32 years
Inclusion criteria: skin photo type IV and lower extremity telangiectases or reticular veins (CEAP C1)
Exclusion criteria: pregnancy; lactation; anticoagulation agent use; active skin infection; or history of
herpes simplex infection, thrombosis, hypercoagulability, diabetes, hypertrophic/keloid scar, and car-
diovascular, renal, and liver disease

Interventions The Laser 1064 was used in right leg, a single pass with 5 mm fixed spot size, pulse width of 20 ms for
telangiectasias, and 30 ms for reticular veins and fluences of 120 to 220J/cm2 was used
The Laser 755 was used in left side, a single pass with 5 mm fixed spot size, pulse width of 12 ms for
telangiectasia, and 20 ms for reticular veins and fluences of 55 to 140J/cm2 was used
In all cases, fluence levels were adjusted to achieve clinical endpoints of vessel blanching or greyish
colour within the vessel

Outcomes Pain level
Efficacy was evaluated by clinical examination and comparison of pre- and post-treatment standard-
ised photos

Funding sources No funding received

Declarations of interest None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  High risk Quasi-randomised, randomisation by right or left limb

tion (selection bias)

Treatment for telangiectasias and reticular veins (Review) 80

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Nguyen 2020 (continued)

Allocation concealment
(selection bias)

Unclear risk

No details given

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk

No details given

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk

All results were independently evaluated by 2 authors

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk

No details given

Selective reporting (re-
porting bias)

Unclear risk

No details given

Other bias

Unclear risk

No details given

Norris 1989

Study characteristics

Methods

Study design: a double-blind, double-paired comparison study

Method of randomisation: not mentioned

Blinding: participants - yes, physician - yes and outcomes assessment - yes

Power calculation: the study population size was determined as being large enough to disclose statis-

tically significant differences should they exist

Total number of participants: 20 participants with bilaterally symmetric telangiectasias of the legs

and thighs

Total number of procedures: 80

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site

Country: USA

Gender: women

Age: range 30 - 57 years

Inclusion criteria: women with bilaterally symmetric telangiectasias of the legs and thighs

Exclusion criteria: patients with a history of phlebitis and those taking hormones and anticoagulants.
Women taking disulfiram were specifically excluded because ethanol is present in the POL preparation

and may interact with disulfiram
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Norris 1989 (Continued)

Interventions

Treatment 1: POL (Aetoxisclerol; Laberatoires Pharmaceufiques Dexo S.A., Nanterre, France) in con-
centrations of 0.25%

Treatment 2: POL (Aetoxisclerol; Laberatoires Pharmaceufiques Dexo S.A., Nanterre, France) in con-
centrations of 0.50%

Treatment 3: POL (Aetoxisclerol; Laberatoires Pharmaceufiques Dexo S.A., Nanterre, France) in con-
centrations of 0.75%

Treatment 4: POL (Aetoxisclerol; Laberatoires Pharmaceufiques Dexo S.A., Nanterre, France) in con-
centrations of 1.0%

Quote "The lower extremities were divided into four quadrants with roughly equivalent numbers and
sizes of vessels, ranging in size from approximately 0.2 to 1 mm. Thus each patient served as her own
control with respect to vessel size. Each area was treated with a maximum of 2 mL of the same solution
at each visit.

Each patient received injections with polidocanol in concentrations of 0.25%, 0.50%, 0.75%, and 1.0%,
each labelled and coded as an unknown and randomly assigned to one of the leg quadrants.

Patients received injections approximately every 4 weeks until all the involved vessels had disap-
peared, or for a maximum of six visits. Patients were asked to avoid strenuous exercise for 48 hours af-
ter treatment and to wear antiembolism elastic stockings with gradient pressure (Jobst Anti-EM; Jobst,
Toledo, Ohio) for at least the first 48 hours after treatment and as much as possible for 2 weeks there-
after."

Duration of follow-up: 2 weeks

Use of compression: support hose were used to make external pressure constant for each participant
so that pressure was not a variable in the study

Outcomes

Quote "Patients were evaluated both subjectively and objectively. Permanent data were maintained
in the form of colour photographs at baseline before the beginning of the study and before each treat-
ment. By comparing photographs for each concentration used, improvement was rated by the investi-
gators (M. J. N, M. C. C.) as poor-to-moderate, good, or excellent, with poor response being little or no
visible effect and excellent being complete clearing of involved veins. Itching, hyperpigmentation, and
neovascularization were rated as none and present (mild to severe). Itching was judged by each pa-
tient, and the other two side effects were determined by the investigators. The number of treatments
needed to clear each quadrant was noted from one to greater than six; the decision was based on a pre-
cipitous drop in the volume of sclerosant used compared with the preceding treatment. Patient satis-
faction was rated as dissatisfied, neither satisfied nor dissatisfied, satisfied, or very satisfied. Patients
were asked to select their sclerosant of choice at the completion of the study."

Funding sources

No details provided

Declarations of interest

No details provided

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No details given
tion (selection bias)
Allocation concealment Unclear risk No details given
(selection bias)
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Norris 1989 (Continued)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Each participant received injections with POL in concentrations of 0.25%,
0.50%, 0.75% and 1.0%, each labelled and coded as an unknown and random-

ly assigned to one of the leg quadrants

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No details given

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All participants completed the study

Selective reporting (re-
porting bias)

Unclear risk No details given

Other bias

Unclear risk No details given

Ochoa 2021

Study characteristics

Methods

Study design: randomised clinical trial

Method of randomisation: not mentioned

Blinding: participant - no; treating doctor - yes; outcome assessors - yes

Power calculation: sample size was calculated to give a statistical power of 80%
Total number of participants: 720

Total number of procedures: 720

Treatment localisation: leg veins

Number of exclusions post-randomisation: 111

Number of withdrawals and reasons: 111 lost to follow-up

Participants

Setting: outpatient site

Country: Mexico

Gender: men and women

Age: mean 41 years group A and 42 years group B

Inclusion criteria: varicose, reticular or telangiectatic leg veins, or both

Exclusion criteria: incompetence at the saphenofemoral or saphenopopliteal junctions; history of

DVT; general poor health

Interventions

Group A: received 250 lipoprotein-lipase release unit of sulodexide twice a day for 7 days before sched-

uled sclerotherapy and this continued for 3 months after the initial procedure
Group B: control group, underwent sclerotherapy without sulodexide treatment

Duration of follow-up: 16 weeks
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Ochoa 2021 (continued)

Use of compression: not mentioned

Outcomes Incidence of hyperpigmentation
Degree of hyperpigmentation
Vein disappearance rate

Major bleeding

Funding sources Union Internationale de Phlébologie 2018 Research Fellowship Kreussler Young Scientists' Sclerothera-
py Grant award

Declarations of interest Quote: "A.J.G.0. has previously been paid consulting fees and for speaking in a meeting organized by
Alfasigma."

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No details given

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Unclear risk No details given
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk The photographs were evaluated by 2 independent physicians blinded to
sessment (detection bias) group allocation
All outcomes

Incomplete outcome data  Unclear risk No details given
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given
Ozden 2011

Study characteristics

Methods Study design: randomised controlled trial

Method of randomisation: randomisation list
Blinding: participants - no, doctor - no, outcome assessors - yes

Power calculation: not mentioned
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Ozden 2011 (continued)

Total number of participants: 21

Total number of procedures: 64

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 5 patients, 3 due to lack of time and 2 intolerability to pain

Participants Setting: outpatient site
Country: Turkey
Gender: women
Age: mean 42.28 years (range 32 - 60)
Inclusion criteria: White women aged between 20 and 60 years with spider leg veins

Exclusion criteria: prior history of DVT, previous treatment of leg veins, pregnancy, poor wound-heal-
ing diseases, hypercoagulability and large varicose veins

A series of 16 patients with size-matched superficial telangiectases of the lower extremities were ran-
domly assigned to receive 3 consecutive monthly treatments with the long-pulsed 1064 nm Nd:YAG on
1 leg and 532-nm KTP laser irradiation on the other

Interventions Treatment 1: Nd:YAG laser
Treatment 2: KTP laser

Participants received treatments with the Nd:YAG laser to vessels on 1 leg and with the KTP laser to the
other leg, for up to 3 sessions every 4 weeks

Duration of follow-up: 1 month

Use of compression: no compression stocking

Outcomes The endpoint for laser sessions was determined to be when either visual elimination or darkening of
the vessel was observed. Response to treatment was rated on a quartile system: 0 = no clearing; 1 =1%
- 24% clearing; 2 = 25% - 49% clearing; 3 = 50% - 74% clearing; 4 = 75% - 94% clearing; 5 = 95% - 100%

Side effects of treatment were also recorded at each treatment and follow-up visit

Funding sources No details provided

Declarations of interest None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Randomization was done by a person not involved in this study, who
tion (selection bias) sent the patients on hand of a randomisation list"

Allocation concealment Unclear risk No details given

(selection bias)
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Ozden 2011 (continued)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk No details given

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Results were judged visually by 2 experienced (1 independent) physicians on

patient examination

Incomplete outcome data
(attrition bias)
All outcomes

High risk 5 participants: 3 lost to follow-up and 2 intolerability to pain

Selective reporting (re-
porting bias)

Unclear risk No details given

Other bias

Unclear risk No details given

Parlar 2015

Study characteristics

Methods

Study design: prospective, randomised, open-label trial
Method of randomisation: not mentioned

Blinding: participants - no, doctor - no, outcome assessors - yes
Power calculation: not mentioned

Total number of participants: 56

Total number of procedures: 112

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 5 lost to follow-up

Participants

Setting: outpatient site

Country: Switzerland

Gender: women

Age: mean 46 years (range 23 - 66)

Inclusion criteria: female volunteers of at least 18 years old and present typical primary leg telangiec-
tasias and reticular veins and Fitzpatrick skin types 1 -3

Exclusion criteria: women with varicose veins greater than C1 as confirmed clinically and by duplex in-
vestigation, arterial occlusive disease and known pregnancy were excluded from the study. If the veins
were not distributed symmetrically on the lower limb, women were excluded.

One leg was randomly assigned to get treatment with the multiple synchronized long-pulsed Nd:YAG
laser, while the other received foam sclerotherapy with POL 0.5%

All participants underwent clinical examination of the legs focused on the skin, venous system, joints,
arteries and colour-flow duplex imaging. Duplex ultrasound was done with a Siemens D34. Included
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Parlar 2015 (continued)

participants did not exhibit a reflux lasting more than 1 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

Interventions

Treatment 1: sclerotherapy
Treatment 2: Nd:YAG laser

Quote "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 com-
parable types and sizes of telangiectasias (0.2 - 1 mm) and reticular veins (1- 2.9 mm). An area of 10

- 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 treated with the multiple synchronized long-pulsed Nd:YAG laser
(Cynergy MultiplexTM; Cynosure®, Inc., Westford, MA, USA) using fluences between 100 and 200 J/cm?
with a spot size of 3 - 7 mm and pulse width of 10 - 50 ms. To minimize pain and thermal 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 polidocanol 0.5% foam (Aethoxysklerol®©, Kreussler Pharma, Wies-
baden, Germany with the device Sclerivein® from Help Medical, Paris, France for producing sterile scle-
rosing foam) and injections 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 pattern) with polidocanol foam 0.5%. During daytime, the participants were ad-
vised to wear compression stockings Swiss class Il (26 - 32 mmHg) for 3 weeks."

Duration of follow-up: 6 months

Use of compression: compression stocking

Outcomes

Quote "Digital photographs were taken at each follow-up visit under the conditions set for the pre-
treatment assessment. The participants had to reply to a questionnaire 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). The applying physician evaluat-
ed at each visit and two blinded experts at the end of the study the photographs for clearing of the ves-
sels using a six-point scale of 1 = no improvement, 2 = minimal improvement (10% - 20%), 3 = fair im-
provement (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 treatment including pigmentation, necrosis and mat-
ting were also assessed. The treating physician, not blinded to the treatment, checked for side-effects,
as well."

Funding sources

No funding received

Declarations of interest

None declared

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk States "randomised", no details given
tion (selection bias)
Allocation concealment Unclear risk No details given
(selection bias)
Treatment for telangiectasias and reticular veins (Review) 87

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews
Parlar 2015 (continued)
Blinding of participants High risk Impossible to blind participants
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk The blinded experts (dermatologists) were not included in the clinical phase of

sessment (detection bias)
All outcomes

the study. Side-effects of treatment including pigmentation, necrosis and mat-
ting were also assessed. The treating physician, not blinded to the treatment,
checked for side effects as well

Incomplete outcome data
(attrition bias)
All outcomes

Low risk

5 participants lost to follow-up

Selective reporting (re-
porting bias)

Unclear risk

No details given

Other bias

Unclear risk

No details given

Peterson 2012a

Study characteristics

Methods

Design: prospective, randomised, blind trial

Method of randomisation: not mentioned

Blinding: participants - not mentioned, doctor - not mentioned, outcome assessors - yes

Power calculation: not mentioned

Total number of participants: 20

Total number of procedures: 40

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants

Setting: outpatient site
Country: USA
Gender: women

Age: range 31 - 65 years

Inclusion criteria: women or men in good general health aged 18 - 65 years with reticular leg veins,
planning to undergo sclerotherapy of their reticular and telangiectatic leg veins

Exclusion criteria: people suffered from any uncontrolled systemic disease, significant history or cur-
rent evidence of a medical, psychological, or other disorder, history of or the presence of any skin con-
dition/disease that might interfere with the diagnosis or evaluation of study parameters; history of
acute DVT; history of thrombophilia; hypersensitivity

Interventions

Telangiectatic leg veins on both legs, measuring less than 1 mm, were treated with glycerin 72%. The
patients were randomised to receive treatment to one of their legs with foam sclerotherapy prepared
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Peterson 2012a (Continued)

from STS and CO, and the other leg received treatment with foam sclerotherapy prepared with STS and
room air

Duration of follow-up: 3 - 4 weeks

Use of compression: compression stocking

Outcomes 3 - 4 weeks post-treatment, participants were evaluated by a blinded investigator for the presence of
clot, telangiectatic matting, ulceration, hyperpigmentation and reticular veins

Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk States "randomised", no details given

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Unclear risk No details given
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk At 3 - 4 weeks post-treatment, participants were evaluated by a blinded inves-
sessment (detection bias) tigator
All outcomes

Incomplete outcome data  Low risk All participants completed the study
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No details given
porting bias)

Other bias Unclear risk No details given
Peterson 2012b
Study characteristics
Methods Study design: double-blind prospective comparative trial

Method of randomisation: not mentioned
Blinding: participants - yes, doctor - yes, outcome assessors - yes
Power calculation: not mentioned

Total number of participants: 63
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Peterson 2012b (continued)

Total number of procedures: 126
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: none

Participants Setting: outpatient site
Country: USA
Gender: men and women
Age: range 25 - 75 years

Inclusion criteria: men and women, skin type | to IV, aged 25 to 75, only people with appropriate
telangiectasias and reticular veins on both legs unassociated with great saphenous veins or small
saphenous veins reflux were enrolled

Exclusion criteria: pregnant, history of DVT, underlying hypercoagulable states, neurological disease,
CEAP classification of 3 or greater, or participation in a clinical trial over the previous 6 months

Interventions Treatment 1: POL
Treatment 2: hypertonic saline

Each leg was then randomised to receive treatment with POL or hypertonic saline. telangiectasias
smaller than 1 mm in diameter were treated with POL 0.5% or 11.7% hypertonic saline. Larger reticu-
lar veins measuring 1 mm to 3 mm in diameter were treated with higher concentrations of POL 1% or
23.4% hypertonic saline

Duration of follow-up: 12 weeks

Use of compression: compression stocking

Outcomes Quote: "An independent blinded physician assessed patients at each post-treatment visit both for dis-
appearance of veins and occurrence of adverse events (phlebitis, oedema, hyperpigmentation, telang-
iectatic matting, and ulcerations). The response of telangiectasias and reticular leg veins to sclerosant
was evaluated using photographs taken at a baseline visits and based on a quartile scale of improve-
ment: 1 (0% - 25%), 2 (26% - 50%), 3 (51% - 75%), 4 (76% - 100%). A subject self-satisfaction question-
naire in which improvement was rated from 1 to 4, was completed at the final visit at week 12."

Funding sources Quote: "This study was sponsored through an educational grant by Merz."

Declarations of interest Quote: "Drs. Goldman, Duffy, and R. Weiss are consultants for and have received honoraria from Merz.
Dr. Goldman is also a consultant for Mylan/Bioniche and STD Pharmaceuticals. Dr. Goldman and Dr. M.
and R. Weiss are also consultants for and perform research for BTG Pharmaceuticals, Ltd."

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No details given

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)
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Peterson 2012b (continued)

Blinding of participants Low risk The participant and treating physician were blinded to the agent being inject-
and personnel (perfor- ed
mance bias)

All outcomes

Blinding of outcome as- Low risk An independent blinded physician assessed participants at each post-treat-
sessment (detection bias) ment visit both for disappearance of veins and occurrence of adverse events
All outcomes (phlebitis, oedema, hyperpigmentation, telangiectatic matting, and ulcera-

tions). The response of telangiectasias and reticular leg veins to sclerosant was
evaluated using photographs taken at a baseline visits and based on a quar-
tile scale of improvement: 1 (0% - 25%), 2 (26% - 50%), 3 (51% - 75%), 4 (76% -

100%)
Incomplete outcome data  Low risk All 63 participants completed the study
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No details given
porting bias)
Other bias Unclear risk No details given
Prescott 1992
Study characteristics
Methods Study design: randomised trial
Method of randomisation: not mentioned
Blinding: not mentioned
Power calculation: no
Total number of participants: 60
Total number of procedures: 120
Treatment localisation: leg veins
Number of exclusions post-randomisation: none
Number of withdrawals and reasons: none
Participants Setting: outpatient site
Country: Canada
Gender; women
Age: <60 years old
Inclusion criteria: patients with telangiectasias who had already been treated for underlying varices
Exclusion criteria: not mentioned
Interventions Treatment 1: hypertonic dextrose solution 10%
Treatment 2: STS 0.15%
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Prescott 1992 (Continued)

Duration: until participant discontinued or resolution of telangiectasias
Duration of follow-up: timeframe not provided

Use of compression: compression stocking

Outcomes Efficacy:

« subjective evaluation by participant
« subjective evaluation by operator
« evaluation of before-and-after pictures

Adverse events: pain, ecchymosis, matting, post-sclerotic pigmentation

Funding sources No details provided

Declarations of interest No details provided

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk States "randomised", no details given

tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Unclear risk No details given
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk No details given
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk All participants completed the study
(attrition bias)
All outcomes

Selective reporting (re- High risk Descriptive data are not provided
porting bias)

Other bias Unclear risk No details given
Rabe 2010
Study characteristics
Methods Study design: a double-blind, randomised, comparative clinical trial

Method of randomisation: computerised randomisation procedure

Blinding: participants - yes, doctor - yes, outcome assessors - yes
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Rabe 2010 (continued)

Power calculation: not mentioned

Total number of participants: 316 randomised patients, 160 with telangiectases were randomly as-
signed to 0.5% POL, 1% STS or placebo, and 156 with reticular veins received 1% polidocanol, 1% STS
or placebo

Total number of procedures: 316
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 9 stopped prematurely

Participants

Setting: outpatient site
Country: Germany
Gender: women and men
Age: range 18 - 70 years

Inclusion criteria: patients with C1 veins; veins selected for injection were clearly visible telangiec-
tases or reticular veins in a predefined treatment area (10 x 10 cm)

Exclusion criteria: C2 - C6 venous insufficiency, CEAP classifications Es and Ec, AD and PO, and those
who had undergone sclerotherapy within 12 weeks on the ipsilateral leg or within four weeks on the
contralateral leg, laser treatment or surgery were excluded. Patients with a history of acute or major
superficial or DVT, coagulopathies, major leg oedema, arterial occlusive disease, or had clinically rele-
vant electrocardiogram (ECG) abnormalities, acute severe systemic disease or poor general health, se-
vere generalised infection, acute febrile states, symptoms of microangiopathy or neuropathy or inflam-
matory skin disease in the treatment area were also excluded

Interventions

Treatment 1: POL
Treatment 2: STS
Control: placebo

Quote "Eligible patients were allocated by a computerized randomisation procedure to receive treat-
ment with polidocanol, STS or placebo (3:2:1). A disproportional distribution was chosen to increase
the number of patients receiving the authorized active medication and to decrease the amount of pa-
tients getting a placebo treatment. In the polidocanol group, the C1 spider veins were injected with
0.5% polidocanol (Aethoxysklerol 0.5%) and the reticular veins with 1% polidocanol (Aethoxysklerol
1%), as authorized in Germany and many other countries, whereas in the STS group both vein types
were treated with 1% STS according to the US-marketing authorization. In the placebo group, both vein
types were injected with isotonic saline."

Duration of follow-up: 26 weeks

Use of compression: compression stocking

Outcomes

Quote "Digital photographs of the treatment area and the leg were taken at screening, immediately be-
fore the first injection and 12 and 26 weeks after the last injection. The images taken at weeks 12 and 26
were compared with the images taken before first treatment. The treatment area was rated by the in-
vestigator and two independent blinded medical experts using a 5-grade scale: 1 ‘worse than before’,

2 ‘same as before’, 3 ‘moderate improvement’, 4 ‘good improvement’ and 5 ‘complete treatment suc-
cess’. Ateaching manual with schematic drawings of different examples for each category was pre-
pared and handed out at the beginning of the study. Treatment success was grade 4 or 5 on the 5-grade
scale and treatment failure was grade 1, 2 or 3. The patients rated their satisfaction with the current
treatment at weeks 12 and 26 using a verbal rating scale of 1 ¥4 ‘very unsatisfied’, 2 V4 ‘somewhat unsat-
isfied’, 3 V4 ‘slightly satisfied’, 4 V4 ‘satisfied’ and 5 V4 ‘very satisfied’. The patients were given the digital
images taken at the first visit to remind them what the veins looked like before treatment."
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Rabe 2010 (continued)

Funding sources

No details provided

Declarations of interest

None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Eligible patients were allocated by a computerised randomisation procedure

tion (selection bias) to receive treatment with POL, STS or placebo (3:2:1)

Allocation concealment Unclear risk No details given

(selection bias)

Blinding of participants Low risk A double-blind, randomised, comparative clinical

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk The treatment area was rated by the investigator and 2 independent blind-

sessment (detection bias) ed medical experts using a 5-grade scale: 1 ‘worse than before’, 2 ‘same as

All outcomes before’, 3 ‘moderate improvement’, 4 ‘good improvement’, and 5 ‘complete
treatment success’

Incomplete outcome data  Low risk 9/316 participants stopped the study prematurely.

(attrition bias)

All outcomes Quote: "The most frequent reasons for stopping were AEs, noncompliance
with study protocol, personal reasons or lost to follow-up. The most frequent
protocol deviations relevant for exclusion from the per protocol (PP) data-set
were violations against time windows between visits, positive thrombophilia
tests and incomplete treatment."”

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given

Rao 2005
Study characteristics
Methods Study design: double-blind prospective comparative trial

Method of randomisation: not mentioned

Blinding: participants - yes, doctor - yes, outcome assessors - yes

Power calculation: not mentioned

Total number of participants: 20

Total number of procedure: 40

Treatment localisation: leg veins

Number of exclusions post-randomisation: none
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Rao 2005 (Continued)

Number of withdrawals and reasons: none

Participants

Setting: outpatient site
Country: USA

Gender: 19 women, 1 man
Age: not mentioned

Inclusion criteria: varicose, reticular or telangiectatic leg veins or both, without incompetence at the
saphenofemoral or saphenopopliteal junctions

Exclusion criteria: each person’s leg veins were evaluated for extent, quality, and size and were placed
into one of the following study categories: veins <1 mm in diameter, veins 1 to 3 mm in diameter, and
veins 3 to 6 mm in diameter

Interventions

Treatment 1: STS
Treatment 2: POL

Sclerotherapy was performed by standard technique on only 1 leg in a single treatment session, always
by the same physician for a given participant

Duration of follow-up: 12 weeks

Use of compression: compression stocking

Outcomes

4 independent physicians, who were blinded to the sclerosing agents administered, assessed these im-
ages (photographs) for overall clearance of vessels based on vessel size. Participants completed ques-
tionnaires to assess the tolerability and satisfaction of treatment with each sclerosing agent

Funding sources

No details provided

Declarations of interest

No details provided

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details given

Allocation concealment
(selection bias)

Unclear risk No details given

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk The treating physician was blinded to the agent being injected

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk 4 independent physicians blinded assessed the photographs for overall clear-

ance of vessels

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All 20 participants completed the study
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Rao 2005 (Continued)

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given
Schul 2011

Study characteristics

Methods Study design: prospective randomised trial

Method of randomisation: not mentioned

Blinding: participants - no, doctor - no, outcome assessors - yes
Power calculation: not mentioned

Total number of participants: 58

Total number of procedure: 58

Treatment localisation: leg veins

Number of exclusions post-randomisation: none

Number of withdrawals and reasons: 6 lost to follow-up

Participants

Setting: outpatient site
Country: USA

Gender: 58 women
Age: range 18 - 71 years

Inclusion criteria: female, with a VDS = 4, isolated dilated and ectatic reticular veins and telangiec-
tasias. Varicose, reticular, and/or telangiectatic leg veins without incompetence at the saphenous trib-
utary or saphenopopliteal junctions

Exclusion criteria: age less than 18, allergy to sotradecol, presence of overlapping pain syndromes and
prospective pregnancy during the study, sclerotherapy in the preceding 2 years and recent therapeutic
compression therapy

Interventions

Compression stocking (20 - 30 mmHg) or sclerotherapy with POL

Outcomes

QoL parameters with Aberdeen Score

Funding sources

Quote: "This study additionally received support through the American College of Phlebology BNS Job-
st Award of 2007."

Declarations of interest

Quote: "Conflicts of interest: Bioniche Pharma USA (Lake Forest, IL, USA) provided all of the So-
tradecol™ stock 3% solution; BSN Medical (Rutherford College, NC, USA) provided compression stock-
ing supplies and financial support for independent statistical analysis."

Notes
Risk of bias
Bias Authors' judgement Support for judgement
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Schul 2011 (continued)

Random sequence genera-

tion (selection bias)

Low risk Random-number series developed by Microsoft Excel for Windows

Allocation concealment
(selection bias)

Unclear risk Not reported in the study

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Impossible blinding of participants

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No reference to it

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 4 participants in compression arms and 2 in sclerotherapy

Selective reporting (re-
porting bias)

Unclear risk Not reported

Other bias

Unclear risk Not reported

Zhang 2012

Study characteristics

Methods

Study design: prospective, multicentre, randomised, double-blind study
Method of randomisation: not mentioned

Blinding: participants - yes, doctor- yes, outcome assessors - yes

Power calculation: not mentioned

Total number of participants: 288, 216 to receive POL (72 patients in each group) and 72 patients to
receive placebo

Total number of procedure: 288
Treatment localisation: leg veins
Number of exclusions post-randomisation: none

Number of withdrawals and reasons: "Two patients assigned to polidocanol 1% and one patient as-
signed to placebo did not receive any study medication and were therefore excluded from the safety
population (n=285)."

Participants

Setting: outpatient site
Country: China

Gender: men and women
Age: range 18 - 75 years

Inclusion criteria: C1 or C2 non-saphenous varicose veins of the lower legs and a normal deep venous
system; given informed consent

Treatment for telangiectasias and reticular veins (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

97



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

Zhang 2012 (Continued)

Exclusion criteria: history of DVT or high risk of thrombosis; arterial occlusive disease; thromboem-
bolic diseases; acute severe systemic diseases or very poor general health; known hypercoagulability
or current anticoagulation therapy; major leg oedema; febrile states; symptoms of microangiopathy or
neuropathy or inflammatory skin disease in the treatment area; or predisposition to allergies

Interventions

Treatment Group A: C1 spider veins of <1 mm; treatment: POL 0.5% or corresponding placebo (same
solution but without the active ingredient)

Treatment Group B: C1 reticular veins and/or small-sized veins of 1 mm - 5 mm; treatment: POL 1% or
corresponding placebo

Treatment Group C: C2 medium-sized and/or large non-saphenous subcutaneous varicose veins of > 5
mm with reflux of 0.5 second; treatment: POL 3% or corresponding placebo

Duration of follow-up: 3 months

Use of compression: compression stocking

Outcomes

Primary efficacy variable: efficacy of the study treatment at 3 months after the last injection

The efficacy of the treatment was rated according to the following 5-grade scale: 1 ‘worse than be-
fore’ (more veins in the treatment area are observable than before or veins are more dilated or look
worse than before), 0% disappearance but worsening; 2 ‘same as before’ (no improvement but also no
worsening observable), from 0% up to 25% disappearance; 3 ‘moderate improvement (improvement
observable but not yet satisfactory, needs to be treated again, from 26% up to 50% disappearance; 4
‘good improvement (satisfactory treatment success, only slight improvement still possible), from 51%
up to 75% disappearance; 5 ‘complete treatment success' (no improvement necessary), = 75% disap-
pearance. Patients who had Grade 4 or 5 were counted as responders

Secondary efficacy variables: investigators' and patients' assessments of treatment satisfaction at the
final examination according to a 5-point verbal rating scale: 1 very unsatisfied; 2 somewhat unsatisfied;
3 slightly satisfied; 4 satisfied; 5 very satisfied.

Safety variable:

Overall safety was rated by a physician on a 5-point scale: 1 ‘one or more serious adverse drug reac-
tions’; 2 ‘treatment caused problems, more than three non-serious adverse drug reactions per treat-
ment, daily life activity was impaired’; 3 ‘treatment slightly tolerated, less than three non-serious ad-
verse drug reactions per treatment, slight impairment of daily life activity’; 4 ‘treatment well tolerated,
less than three non-serious adverse drug reactions per treatment, no impairment of daily life activity’; 5
‘treatment very well tolerated, no adverse drug reactions’.

Other safety variables were changes in vital signs, physical examination, ECG and clinical laboratory
measures

Funding sources

Quote "The study was funded by Kreussler."

Quote "All investigators appreciate the kind donation by Sigvaris, Switzerland, in providing each pa-
tient with compression stockings class Il and the necessary support. We also thank Excel Pharma Stud-
ies (Beijing, People’s Republic of China) for helping to conduct the study. Trilogy Writing and Consulting
GmbH (Frankfurt, Germany) provided medical writing support on behalf of Kreussler."

Declarations of interest

Quote "Drs Schliephake and Otto were employees of Kreussler. Dr Mark Malouf has served as a consul-
tant for Kreussler. Prof. Zhang Jiwei, Prof. Jing Zaiping and Prof. Yong-quan Gu received research sup-
port as investigators in this study sponsored by Kreussler."

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
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Zhang 2012 (Continued)

Random sequence genera-  Unclear risk States "randomised", no details given
tion (selection bias)

Allocation concealment Unclear risk No details given
(selection bias)

Blinding of participants Low risk They suggest blinding, confirmed by study author
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk They suggest blinding, confirmed by author
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Quote: "Two patients assigned to polidocanol 1% and one patient assigned
(attrition bias) to placebo did not receive any study medication and were therefore excluded
All outcomes from the safety population (n =285)."

Selective reporting (re- Unclear risk No details given

porting bias)

Other bias Unclear risk No details given

BMI: body mass index

CEAP: Clinical, Etiological, Anatomical and Pathophysiological (CEAP) classification system for chronic venous disorders
CG: chromated glycerin

CGX:chromated glycerin mixed

DVT: deep vein thrombosis

ECG: electrocardiogram

FPDL: following pulsed dye laser

ICG:indocyanine green

KTP: potassium titanyl phosphate

Nd:YAG: neodymium-doped yttrium aluminium garnet
NIR: near-infrared

PAD: peripheral arterial disease

PE: pulmonary embolism

POL: polidocanol

QoL: quality of life

SD: standard deviation

SF-36: short form-36 (QoL questionnaire)

STS: sodium tetradecyl sulfate

VAS: visual analogue scale

VDS: venous dysfunction score

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Alora 1999 Not randomised
Conrad 1995 Not randomised
Dinsdale 2014 The study included face and legs telangiectasias and did not separate the results
Gillet 2017 Not randomised and CEAP - C4, C5 and C6
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Study Reason for exclusion

McDaniel 1999 Not randomised
Omura 2003 Not randomised
Sadick 2003 Not randomised
Spendel 2002 Only KTP laser (532 nm) in different vessel diameters
Weiss 1990 Not randomised
Woo 2003 Not randomised

CEAP: Clinical, Etiological, Anatomical and Pathophysiological (CEAP) classification system for chronic venous disorders
KTP: potassium titanyl phosphate

Characteristics of ongoing studies [ordered by study ID]

NCT04132323

Study name Clinical efficacy of low concentrate detergents versus hypertonic glucose for the treatment of
telangiectasia: a prospective randomized clinical trial

Methods Study design: prospective, double-blind randomised trial
Method of randomisation: no details provided
Blinding: participant - yes evaluator - yes
Power calculation: no details mentioned
Total number of participants: 172
Total number of procedures: 172
Treatment localisation: lower extremities

Source of funding: not mentioned

Participants Setting: outpatient centre
Country: Russia
Total number: 172
Gender: women
Age: over 18 years
Inclusion criteria: single primary or secondary telangiectasias unrelated to the reticular veins
Exclusion criteria:

« telangiectasias associated with reticular veins

« diabetes mellitus

« pregnancy or lactation

« malignant neoplasms

« inability or unwillingness of the woman to wear compression stockings
« hypersensitivity to 1 of the drugs
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NCT04132323 (Continued)

« concomitant diseases: bronchial asthma, severe liver and kidney disease, acute thrombosis and
thrombophlebitis, infection of the skin and/or soft tissues, infectious diseases, arteriosclerosis,
diabetic angiopathy, heart defects requiring surgery, fever, toxic hyperthyroidism, obesity, tuber-
culosis, sepsis, violation of the cellular composition of the blood, all diseases requiring bed rest,
heart disease with decompensation phenomena, known hereditary thrombophilia

o period after treatment of alcoholism
« reception of oral contraception

Interventions

Treatment 1. Inject 75% glucose, with a 2 ml luer-lock syringe through 30 G needle in telangiecta-
sia until the vessel disappears

Treatment 2. Inject 0.05% STS with a 2 ml luer-lock syringe through 30 G needle in telangiectasia
until the vessel disappears

Treatment 3. Inject 0.1% STS with a 2 ml luer-lock syringe through 30 G needle in telangiectasia
until the vessel disappears

Treatment 4. Inject 0.15% STS with a 2 ml luer-lock syringe through 30 G needle in telangiectasia
until the vessel disappears

Outcomes

Disappearance of the telangiectasia

Pain during the procedure (VAS)

Starting date

October 2019

Contact information

Derzhavin Tambov, State University

Notes

NCT04690803
Study name The effect of cooling on sclerotherapy efficacy
Methods Study design: prospective, randomised clinical trial

Method of randomisation: no details provided
Blinding: participant - no; evaluator - yes
Power calculation: no details mentioned
Total number of participants: 20

Total number of procedures: 40

Treatment localisation: lower extremities

Source of funding: not mentioned

Participants

Setting: outpatient centre
Country: USA

Total number: 20
Gender: both genders

Age: 25 to 75 years
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NCT04690803 (Continued)

Inclusion criteria:

« The participant has mild venous disease (CEAP Class C1)

« Reticular veins and telangiectasias on symmetrical bilateral lower extremities

« The participant is willing to follow study instructions and complete all required visits, as well as
has agreed to and signed the written informed consent form

« The participant is healthy as judged by medical history and investigator's assessment of current
health

« The participant is not suffering from any skin condition (infection, dermatosis, etc.) that in the
opinion of the investigator may place them at risk

« Women of childbearing potential must use one of the following types of birth control for the du-
ration of the study: oral contraceptives, contraceptive patches/rings/implants, Implanon®, De-
po-Provera®, double-barrier methods (e.g. condoms with spermicide), abstinence, or partner va-
sectomy, with adocumented second acceptable method of birth control should they become sex-
ually active. All birth control measures must be in consistent use for at least 30 days prior to the
start of study

Exclusion criteria:

« The person requires greater than 10 mL total of glycerin, including a maximum of 6 mL of POL for
foam sclerotherapy, for either lower extremity during a single leg treatment

« Asymmetric amount, distribution, and/or severity of reticular veins and/or telangiectasias be-
tween lower extremities

« The person has a CEAP Class of C2 or greater, as evidenced by clinically-apparent varicosities, ve-
nous stasis, stasis dermatitis, lipodermatosclerosis, and/or venous ulceration (or history of lower
leg ulcerations)

« The person has a history of or current great saphenous vein, saphenofemoral junction, or
saphenopopliteal junction incompetency based on prior Doppler and/or duplex evaluation or has
physical exam findings suspicion of it

« The person has a history of deep vein thrombosis, thrombophlebitis, thromboembolic disease,
and/or underlying hypercoagulable medical condition (e.g. haemophilia, Factor V deficiency)

« The person has a history of uncontrolled or severe asthma, or asthma requiring hospitalisation
orintubation

« The person has a history of allergic reactions to sclerosing agent

« The person has a history of allergic reaction or sensitivity to lidocaine or epinephrine

Interventions

Active comparator: treatment with forced-air cooling

No intervention: treatment without forced-air cooling

Outcomes

To evaluate the effect of forced-air cooling on sclerotherapy

To compare reticular vein and telangiectasia diameter measurements

Starting date

January 2020

Contact information

West Dermatology Research Center/Cosmetic Laser Dermatology

Notes

Zaleski-Larsen 2017

Study name A comparison of the effect of non-chromated glycerin solution with 1% lidocaine formulated (2:1)
with and without epinephrine used in combination with foam POL on adverse events and efficacy
following sclerotherapy for reticular veins and telangiectasias of the lower extremities
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Zaleski-Larsen 2017 (Continued)

Methods

Study design: prospective, double-blind randomised split-leg comparison clinical trial

Method of randomisation: no details provided

Blinding: participant - yes; evaluator - yes

Power calculation: no details mentioned

Total number of participants: 30

Total number of procedures: 60

Treatment localisation: lower extremities

Number of exclusions post-randomisation: no details provided
Number of withdrawals and reasons: no details provided

Source of funding: not mentioned

Participants

Setting: outpatient centre

Country: USA

Total number: 30

Gender: no details provided

Age: no details provided

Inclusion criteria: patients with CEAP C1

Exclusion criteria: no details provided.

Interventions

Treatment 1: non-chromated glycerin solution with epinephrine

Treatment 2: non-chromated glycerin solution without epinephrine

POL foam (0.5% - 1.0%) was first used to treat the reticular veins in both groups
Duration of follow-up: 3 months

Use of compression: no details provided

Outcomes

Improvement and adverse events (pain, pruritus, oedema, erythema, ecchymosis, ulceration and

pigmentations)

Starting date

2015

Contact information

No details provided

Notes

CEAP: Clinical, Etiological, Anatomical and Pathophysiological (CEAP) classification system for chronic venous disorders

POL: polidocanol
STS: sodium tetradecyl sulfate
VAS: visual analogue scale

DATA AND ANALYSES
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Comparison 1. Sclerotherapy (any sclerosing agent) versus placebo

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1.1 Resolution orimprove- 4 613 Std. Mean Difference (IV, Random, 3.08 [2.68, 3.48]

ment of telangiectasias 95% Cl)

1.2 Adverse events 3 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

1.2.1 Hyperpigmentation 3 528 Risk Ratio (M-H, Random, 95% Cl) 11.88[4.54,31.09]

1.2.2 Matting 3 528 Risk Ratio (M-H, Random, 95% CI) 4.06[1.28,12.84]

1.3 Pain 1 Std. Mean Difference (IV, Random, Totals not selected
95% Cl)

Analysis 1.1. Comparison 1: Sclerotherapy (any sclerosing agent) versus
placebo, Outcome 1: Resolution or improvement of telangiectasias

Favors sclerosing agent Favors placebo Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI A BCDEFG
Carlin 1987 (1) 396  1.221 60 1.05  1.021 20 222% 2.45[1.81, 3.09] - 772000
Kahle 2006 30.5 5.6423 24 15.8 1.873 24 14.0% 3.44[2.53,4.35] — 02002202
Rabe 2010 4.4998  0.6868 260 2.19 0.68 53  33.9% 3.36[2.96, 3.76] - 209000
Zhang 2012 4709 0.654 126 2442 0932 46 29.9% 3.06[2.59, 3.53] - 27 00O 2 ?
Total (95% CI) 470 143 100.0% 3.08 [2.68, 3.48] ‘
Heterogeneity: Tau? = 0.08; Chi2 = 6.15, df = 3 (P = 0.10); I2 = 51%
Test for overall effect: Z = 15.00 (P < 0.00001) VR LR
Test for subgroup differences: Not applicable Favours placebo Favours sclerosing agent

Footnotes
(1) Results were reported by procedure not participant

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Analysis 1.2. Comparison 1: Sclerotherapy (any sclerosing agent) versus placebo, Outcome 2: Adverse events

Sclerosing agent Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 Hyperpigmentation
Carlin 1987 (1) 10 20 0 20 12.1% 21.00 [1.31, 335.74] -
Rabe 2010 143 263 3 53  75.9% 9.61[3.18, 28.99] -
Zhang 2012 34 126 0 46 12.1% 25.54 [1.60 , 408.20] — -
Subtotal (95% CI) 409 119 100.0% 11.88 [4.54 , 31.09] ‘
Total events: 187 3

Heterogeneity: Tau? = 0.00; Chi2 = 0.60, df = 2 (P = 0.74); 2 = 0%
Test for overall effect: Z = 5.04 (P < 0.00001)

1.2.2 Matting

Carlin 1987 (1) 5 20 0 20 16.5% 11.00 [0.65, 186.62] 4 e
Rabe 2010 35 263 2 53 68.2% 3.53[0.87, 14.22] _._
Zhang 2012 3 126 0 46 15.3% 2.59[0.14, 49.21] [ S
Subtotal (95% CI) 409 119 100.0% 4.06 [1.28 , 12.84] ‘

Total events: 43 2

Heterogeneity: Tau? = 0.00; Chi2 = 0.61, df =2 (P = 0.74); 2 = 0%
Test for overall effect: Z = 2.39 (P = 0.02)

0002 0.1 10 500
Footnotes Favours sclerosing agent Favours placebo

(1) Results were reported by procedure not participant

Analysis 1.3. Comparison 1: Sclerotherapy (any sclerosing agent) versus placebo, Outcome 3: Pain

Sclerosing agent Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Carlin 1987 (1) 2.65 3.0517 20 1 1.1516 20 0.70 [0.06, 1.34] -

-2 -1 0 1 2
Footnotes Favours sclerosing agent Favours placebo

(1) Results were reported by procedure not participant

Comparison 2. Sclerotherapy (polidocanol) versus sclerotherapy (any sclerosing agent)

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

2.1 Resolution orim- 7 852 Std. Mean Difference (IV, Random, 95% 0.01[-0.13,0.14]

provement of telangiec- Cl)

tasias

2.2 Adverse events 8 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

2.2.1 Hyperpigmenta- 6 819 Risk Ratio (M-H, Random, 95% Cl) 0.94[0.62, 1.43]

tion

2.2.2 Matting 7 859 Risk Ratio (M-H, Random, 95% Cl) 0.82[0.52,1.27]

2.2.3 Bruising 4 558 Risk Ratio (M-H, Random, 95% Cl) 0.77[0.56, 1.06]
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Outcome or subgroup
title

No. of studies

No. of partici-
pants

Statistical method

Effect size

2.2.4 Microthrombosis 4 394 Risk Ratio (M-H, Random, 95% Cl) 0.96 [0.69, 1.34]
2.2.5 Allergy 4 472 Risk Ratio (M-H, Random, 95% Cl) 0.68[0.23,2.01]
2.2.6 Necrosis 4 558 Risk Ratio (M-H, Random, 95% Cl) 0.07[0.02,0.29]
2.3 Pain 5 480 Std. Mean Difference (IV, Random, 95% -0.26 [-0.44,-0.08]
I
Analysis 2.1. Comparison 2: Sclerotherapy (polidocanol) versus sclerotherapy
(any sclerosing agent), Outcome 1: Resolution or improvement of telangiectasias
POL other sclerosing agent Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Carlin 1987 (1) 3.8 43761 20 3.9259  4.4398 40 6.4% -0.03[-0.56 , 0.51] N
Goldman 2002 44981  0.5168 53 4.4933  0.7015 60 13.5% 0.01[-0.36 , 0.38] N
Kern 2004 54 42335 45 6.9  7.1496 51 11.4% -0.25[-0.65, 0.15] .
McCoy 1999 (1) 6.93 29.8739 81 7.3 31.4689 81  19.4% -0.01[-0.32, 0.30] 4
Peterson 2012b (1) 34 78121 58 33 7.5823 63  14.5% 0.01[-0.34, 0.37] I
Rabe 2010 454 0.67 155 4.45 0.77 105 30.0% 0.13[-0.12, 0.37] .
Rao 2005 (1) 437 50325 20 437 50325 20 4.8% 0.00 [-0.62 , 0.62] 1
Total (95% CI) 432 420 100.0% 0.01 [-0.13, 0.14]
Heterogeneity: Tau? = 0.00; Chi? = 2.48, df = 6 (P = 0.87); I2 = 0%
Test for overall effect: Z = 0.12 (P = 0.91) 1 05 0 05 1

Test for subgroup differences: Not applicable

Footnotes

(1) Results were reported by procedure not participant

Favours other sclerosing

Favours POL
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Analysis 2.2. Comparison 2: Sclerotherapy (polidocanol) versus sclerotherapy (any sclerosing agent), Outcome 2:

Adverse events
POL other sclerosing agent Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDETFG
2.2.1 Hyperpigmentation
Goldman 2002 31 60 44 69  22.2% 0.81[0.60, 1.10] - CX XX B
Kern 2004 2 48 1 51 2.8% 2.13[0.20 , 22.68] PR S 72 Q0@®@® 2 2
McCoy 1999 (1) 59 81 44 81 231% 1.34[1.05, 1.70] - 2 2@@ 2 2 2
Peterson 2012b (1) 12 63 8 63  12.8% 1.50 [0.66 , 3.42] du 22 00® 2 2
Rabe 2010 65 158 78 105  23.5% 0.55[0.45, 0.69] - 2000 2
Rao 2005 (1) 9 20 10 20 15.6% 0.90 [0.47 , 1.73] —a— 22 00@® 2 2
Subtotal (95% CI) 430 389 100.0% 0.94[0.62 , 1.43] ¢
Total events: 178 185
Heterogeneity: Tau? = 0.18; Chi? = 31.24, df = 5 (P < 0.00001); I2 = 84%
Test for overall effect: Z = 0.28 (P = 0.78)
2.2.2 Matting
Carlin 1987 (1) 1 20 2 20 35% 0.50 [0.05, 5.08] [ S 77072000
Goldman 2002 4 60 7 69  11.9% 0.66 [0.20, 2.14] N OO ® 2
Kern 2004 1 48 0 51 1.9% 3.18[0.13, 76.31] J— 2200 ® 2 2
McCoy 1999 (1) 29 81 25 81 42.1% 1.16 [0.75, 1.80] - 22 @@ 2 2 2
Peterson 2012b (1) 3 63 2 63 5.9% 1.50[0.26, 8.67] R P— 22000 2 2
Rabe 2010 14 158 21 105  29.3% 0.44[0.24 , 0.83] - @200 2
Rao 2005 (1) 2 20 2 20 5.3% 1.00[0.16, 6.42] R — 22000 2 2
Subtotal (95% CI) 450 409 100.0% 0.82 [0.52, 1.27] 3
Total events: 54 59
Heterogeneity: Tau? = 0.07; Chi2 = 7.59, df = 6 (P = 0.27); 2= 21%
Test for overall effect: Z = 0.90 (P = 0.37)
2.2.3 Bruising
Goldman 2002 35 60 48 69  32.1% 0.84[0.64, 1.09] o CX XX B
Peterson 2012b (1) 1 63 1 63 1.3% 1.00 [0.06 , 15.64] 27 00® 2 2
Rabe 2010 58 158 68 105  33.0% 0.57 [0.44 , 0.73] = 20006
Rao 2005 (1) 17 20 18 20 33.7% 0.94[0.75, 1.19] 22000 2
Subtotal (95% CI) 301 257 100.0% 0.77 [0.56 , 1.06] J
Total events: 111 135
Heterogeneity: Tau? = 0.06; Chi? = 10.86, df = 3 (P = 0.01); I2 = 72%
Test for overall effect: Z = 1.63 (P = 0.10)
2.2.4 Microthrombosis
Goldman 2002 25 60 31 69  71.0% 0.93[0.62, 1.38] ] OO ® > 2 2
Kern 2004 5 48 7 51 9.6% 0.76 [0.26 , 2.23] - 2200 ® 2 2
Peterson 2012b (1) 2 63 1 63  2.0% 2.00[0.19, 21.50] R S 22000 2
Rao 2005 (1) 8 20 7 20 17.4% 1.14[0.51, 2.55] - 27000 2 2
Subtotal (95% CI) 191 203 100.0% 0.96 [0.69 , 1.34] ¢
Total events: 40 46
Heterogeneity: Tau? = 0.00; Chi2 = 0.76, df = 3 (P = 0.86); 2= 0%
Test for overall effect: Z = 0.25 (P = 0.80)
2.2.5 Allergy
Carlin 1987 (1) 0 20 0 20 Not estimable 222000
Goldman 2002 1 60 0 69  10.2% 3.44[0.14 , 82.96] JEE B POO®> 2 2
Rabe 2010 66 158 77 105  89.8% 0.57[0.46 , 0.71] [ | 2000 2
Rao 2005 (1) 0 20 0 20 Not estimable 22002 2
Subtotal (95% CI) 258 214 100.0% 0.68 [0.23 , 2.01]
Total events: 67 77
Heterogeneity: Tau? = 0.32; Chi? = 1.24, df = 1 (P = 0.26); I2 = 20%
Test for overall effect: Z = 0.69 (P = 0.49)
2.2.6 Necrosis
Goldman 2002 0 60 8 69  25.9% 0.07[0.00,1.15] — a1 POO®> 2 2
Peterson 2012a 0 63 2 63  22.8% 0.20[0.01, 4.08] R N 22 2@@ 2 2
Rabe 2010 1 158 15 105  51.4% 0.04[0.01,033] — g 2000 2
Rao 2005 0 20 0 20 Not estimable 22 00® 2 2
Subtotal (95% CI) 301 257 100.0% 0.07 [0.02,, 0.29] o
Total events: 1 25

Heterogeneity: Tau? = 0.00; Chi? = 0.68, df = 2 (P = 0.71); 2= 0%
Test for overall effect: Z = 3.63 (P = 0.0003)
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Analysis 2.2. (Continued)

Test for overall effect: Z = 3.63 (P = 0.0003)

0005 01 1

10

200

Footnotes Favours POL Favours other sclerosing
(1) Results were reported by procedure not participant
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Analysis 2.3. Comparison 2: Sclerotherapy (polidocanol)

versus sclerotherapy (any sclerosing agent), Outcome 3: Pain

POL other sclerosing agent Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Carlin 1987 (1) 1.15 1.7014 20 3.4 5.0325 40 11.0% -0.52 [-1.07, 0.02]
Kern 2004 20.1  39.6754 48 35.05 71.5979 51  20.9% -0.25 [-0.65 , 0.14] — =
McCoy 1999 (1) 2.79 5.3234 81 3.84 7.3268 81 34.5% -0.16 [-0.47, 0.15] —m
Peterson 2012b (1) 1.03 2.2609 58 242 5.4623 61 25.0% -0.33 [-0.69, 0.03] —
Rao 2005 (1) 0.35 0.4031 20 04  0.4606 20 8.5% -0.11[-0.73, 0.51] R
Total (95% CI) 227 253 100.0% -0.26 [-0.44 , -0.08] ‘
Heterogeneity: Tau? = 0.00; Chi? = 1.63, df = 4 (P = 0.80); I> = 0%
Test for overall effect: Z = 2.80 (P = 0.005) 1 -05 0 05 1
Test for subgroup differences: Not applicable Favours POL Favours other sclerosing
Footnotes

(1) Results were reported by procedure not participant

Comparison 3. Sclerotherapy (STS) versus sclerotherapy (any sclerosing agent)

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

3.1 Resolution orim- 4 473 Std. Mean Difference (IV, Random, 95%  -0.07 [-0.25, 0.11]
provement of telangiec- Cl)

tasias

3.2 Adverse events 5 Risk Ratio (IV, Random, 95% Cl) Subtotals only
3.2.1 Hyperpigmentation 4 478 Risk Ratio (IV, Random, 95% Cl) 1.71[1.10, 2.64]
3.2.2 Matting 2 323 Risk Ratio (IV, Random, 95% Cl) 2.10[1.14, 3.85]
3.2.3 Bruising 3 418 Risk Ratio (IV, Random, 95% Cl) 1.62[1.14,2.30]
3.2.4 Microthrombosis 1 129 Risk Ratio (IV, Random, 95% Cl) 1.04[0.78, 1.39]
3.2.5Allergy 3 452 Risk Ratio (IV, Random, 95% Cl) 1.38[1.01, 1.88]
3.2.6 Necrosis 2 392 Risk Ratio (IV, Random, 95% Cl) 16.31[3.14, 84.79]
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
3.3 Pain 4 409 Risk Ratio (M-H, Random, 95% Cl) 1.49[0.99, 2.25]

Analysis 3.1. Comparison 3: Sclerotherapy (STS) versus sclerotherapy (any
sclerosing agent), Outcome 1: Resolution or improvement of telangiectasias

STS Other sclerosing agent Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG

Carlin 1987 (1) 3.9 14 20 3.8804 4.387 40 11.7% 0.00 [-0.53, 0.54] RN A D @
Goldman 2002 4.4933  0.7015 60 4.4981 0.5168 53 24.7% -0.01[-0.38, 0.36] R — ®e
Rabe 2010 4.45 0.77 105 4.54 0.67 155 54.8% -0.13[-0.37,0.12] —.— ® 2
Rao 2005 (1) 437  5.0325 20 437  5.0325 20 8.8% 0.00 [-0.62, 0.62] [ S— ?2 2

Total (95% CI) 205 268 100.0% -0.07 [-0.25, 0.11]

Heterogeneity: Tau? = 0.00; Chi2 = 0.42, df = 3 (P = 0.94); I = 0%

Test for overall effect: Z = 0.76 (P = 0.45) _H _()#'5 0 OfS i
Test for subgroup differences: Not applicable Favours other sclerosing Favours STS

Footnotes
(1) Results were reported by procedure not participant

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Analysis 3.2. Comparison 3: Sclerotherapy (STS) versus
sclerotherapy (any sclerosing agent), Outcome 2: Adverse events

STS Other sclerosing agent Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events  Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI A BCDETFG
3.2.1 Hyperpigmentation
Goldman 2002 44 69 31 60  42.4% 1.23[0.91, 1.67] - OO ® > ? 2
Leach 2003 (1) 12 13 1 13 4.9% 12.00 [1.81, 79.40] 720000
Prescott 1992 (1) 3 24 2 36 5.8% 2.25[0.41, 12.48] R 2 2222@°?2
Rabe 2010 78 105 65 158 47.0% 1.81[1.45, 2.25] m 2000 2 >
Subtotal (95% CI) 211 267 100.0% 1.71[1.10, 2.64] ‘
Total events: 137 99
Heterogeneity: Tau? = 0.09; Chi2 = 8.51, df = 3 (P = 0.04); I = 65%
Test for overall effect: Z = 2.40 (P = 0.02)
3.2.2 Matting
Prescott 1992 (1) 1 24 2 36 6.7% 0.75[0.07, 7.82] —_— 2 2222@"?
Rabe 2010 21 105 14 158 93.3% 2.26[1.20, 4.24] B 2000
Subtotal (95% CI) 129 194 100.0% 2.10[1.14, 3.85] ‘
Total events: 22 16
Heterogeneity: Tau? = 0.00; Chi? = 0.79, df = 1 (P = 0.37); 2= 0%
Test for overall effect: Z = 2.39 (P = 0.02)
3.2.3 Bruising
Goldman 2002 44 69 29 60  44.8% 1.32[0.96, 1.81] 1} PO ® 2 2 2
Leach 2003 (1) 7 13 1 13 3.1% 7.00 [1.00 , 49.16] 720000
Rabe 2010 68 105 58 158 52.1% 1.76 [1.38, 2.26] ] 2000 2 >
Subtotal (95% CI) 187 231 100.0% 1.62[1.14, 2.30] ‘
Total events: 119 88
Heterogeneity: Tau? = 0.05; Chi2 = 4.22, df =2 (P = 0.12); 12 = 53%
Test for overall effect: Z = 2.68 (P = 0.007)
3.2.4 Microthrombosis
Goldman 2002 42 69 35 60 100.0% 1.04[0.78, 1.39] P00 ® 2 2 2
Subtotal (95% CI) 69 60 100.0% 1.04 [0.78 , 1.39] ’
Total events: 42 35
Heterogeneity: Not applicable
Test for overall effect: Z = 0.29 (P = 0.77)
3.2.5 Allergy
Carlin 1987 1 20 4 40 2.1% 0.50 [0.06 , 4.18] [ S 27209000
Goldman 2002 33 69 19 60  48.6% 1.51[0.97, 2.36] PO ® 2 2 2
Rabe 2010 28 105 32 158 49.2% 1.32[0.85, 2.05] 2000 2 >
Subtotal (95% CI) 194 258 100.0% 1.38[1.01, 1.88]
Total events: 62 55
Heterogeneity: Tau? = 0.00; Chi2 = 1.08, df = 2 (P = 0.58); 12 = 0%
Test for overall effect: Z =2.02 (P = 0.04)
3.2.6 Necrosis
Goldman 2002 6 69 0 60 333%  11.33[0.65,197.00] 1l = o000 e®: 22
Rabe 2010 13 105 1 158 66.7% 19.56 [2.60 , 147.31] —— 2000 >
Subtotal (95% CI) 174 218 100.0% 16.31 [3.14, 84.79] ’
Total events: 19 1
Heterogeneity: Tau? = 0.00; Chi2 = 0.09, df = 1 (P = 0.76); 2= 0%
Test for overall effect: Z = 3.32 (P = 0.0009)

0.005 0.1 10 200

Footnotes
(1) Results were reported by procedure not participant

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours STS

Favours other sclerosing
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Analysis 3.3. Comparison 3: Sclerotherapy (STS) versus sclerotherapy (any sclerosing agent), Outcome 3: Pain

STS Other sclerosing agent Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETFG
Carlin 1987 (1) 18 20 18 40 40.8% 2.00[1.38, 2.90] - 222000
Leach 2003 (1) 2 13 3 13 58% 0.67[0.13, 3.35] JE 20000
Prescott 1992 (1) 7 24 6 36 14.0% 1.75[0.67 , 4.57] J 222 22@ 2
Rabe 2010 32 105 41 158 39.4% 1.17[0.79, 1.74] 20002 2
Total (95% CI) 162 247 100.0% 1.49 [0.99, 2.25]

Total events: 59 68

0005 01 1 10 200
Favours STS Favours other sclerosing

Heterogeneity: Tau? = 0.07; Chi2 = 5.42, df = 3 (P = 0.14); I2 = 45%
Test for overall effect: Z = 1.92 (P = 0.05)
Test for subgroup differences: Not applicable

Footnotes
(1) Results were reported by procedure not participant

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Comparison 4. Sclerotherapy (hypertonic saline) versus sclerotherapy (any sclerosing agent)

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

4.1 Resolution orimprove- 3 348 Std. Mean Difference (IV, Random, 95%  0.01[-0.20, 0.22]
ment of telangiectasias Cl)

4.2 Adverse events 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
4.2.1 Hyperpigmentation 2 288 Risk Ratio (M-H, Random, 95% Cl) 0.74[0.59, 0.93]
4.2.2 Matting 2 288 Risk Ratio (M-H, Random, 95% Cl) 0.89[0.58, 1.36]
4.3 Pain 3 348 Std. Mean Difference (IV, Random, 95%  6.22 [5.70, 6.73]

Cl)
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Analysis 4.1. Comparison 4: Sclerotherapy (hypertonic saline) versus sclerotherapy
(any sclerosing agent), Outcome 1: Resolution or improvement of telangiectasias

HS Other sclerosing agent Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Carlin 1987 (1) 3.95 4.5488 20 385 43771 40  15.6% 0.02 [-0.51, 0.56] R S—
McCoy 1999 (1) 3.78  8.3059 81 3.63 7.9763 81  47.5% 0.02 [-0.29, 0.33]
Peterson 2012b (1) 3.3  7.5823 63 34 7.8121 63  36.9% -0.01[-0.36, 0.34]
Total (95% CI) 164 184 100.0% 0.01[-0.20, 0.22]
Heterogeneity: Tau2 = 0.00; Chi2 = 0.02, df = 2 (P = 0.99); I2 = 0%
Test for overall effect: Z = 0.07 (P = 0.95) ) 1 0 1 2
Test for subgroup differences: Not applicable Favours other sclerosing Favours HS

Footnotes
(1) Results were reported by procedure not participant

Analysis 4.2. Comparison 4: Sclerotherapy (hypertonic saline) versus
sclerotherapy (any sclerosing agent), Outcome 2: Adverse events

HS Other sclerosing agent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.2.1 Hyperpigmentation
McCoy 1999 (1) 44 81 59 81  92.2% 0.75[0.59, 0.95]
Peterson 2012b (1) 8 63 12 63 7.8% 0.67 [0.29, 1.52]
Subtotal (95% CI) 144 144 100.0% 0.74 [0.59 , 0.93]
Total events: 52 71
Heterogeneity: Tau? = 0.00; Chi2 = 0.07, df =1 (P =0.79); 2= 0%
Test for overall effect: Z = 2.57 (P = 0.01)
4.2.2 Matting
McCoy 1999 (1) 25 81 29 81  94.2% 0.86 [0.56 , 1.33]
Peterson 2012b (1) 3 63 2 63 5.8% 1.50 [0.26, 8.67]
Subtotal (95% CI) 144 144 100.0% 0.89 [0.58 , 1.36]
Total events: 28 31

Heterogeneity: Tau? = 0.00; Chi2 = 0.36, df = 1 (P = 0.55); I? = 0%
Test for overall effect: Z = 0.54 (P = 0.59)

Footnotes
(1) Results were reported by procedure not participant

0.01

Favours HS

0 100
Favours other sclerosing

0.1

Analysis 4.3. Comparison 4: Sclerotherapy (hypertonic saline)
versus sclerotherapy (any sclerosing agent), Outcome 3: Pain

HS Other sclerosing agent Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Carlin 1987 (1) 295 0.25488 20 1.15 0.32912 40 18.5% 5.79 [4.59, 6.99] -
McCoy 1999 (1) 3.84 0.18 81 2.79 0.15 81  46.0% 6.31[5.55, 7.07] u
Peterson 2012b (1) 242  0.15604 63 1.03  0.2666 63 35.4% 6.33[5.46, 7.19] =
Total (95% CI) 164 184 100.0% 6.22 [5.70, 6.73] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.60, df = 2 (P = 0.74); I2 = 0%
Test for overall effect: Z = 23.62 (P < 0.00001) 10 -5 5 10
Test for subgroup differences: Not applicable Favours HS Favours other sclerosing

Footnotes
(1) Results were reported by procedure not participant
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Comparison 5. Sclerotherapy (chromated glycerin) versus sclerotherapy (any sclerosing agent)

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
5.1 Resolution orimprove- 2 125 Std. Mean Difference (IV, Random, 0.45[-0.11,1.02]

ment of telangiectasias

95% Cl)

5.2 Adverse events 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
5.2.1 Hyperpigmentation 2 125 Risk Ratio (M-H, Random, 95% Cl) 0.49[0.09, 2.50]
5.2.2 Matting 1 99 Risk Ratio (M-H, Random, 95% CI) 0.31[0.01, 7.53]
5.2.3 Bruising 1 26 Risk Ratio (M-H, Random, 95% Cl) 0.14[0.02, 1.00]
5.2.4 Microthrombosis 1 99 Risk Ratio (M-H, Random, 95% Cl) 1.32[0.45, 3.87]
5.3 Pain 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected

Analysis 5.1. Comparison 5: Sclerotherapy (chromated glycerin) versus sclerotherapy
(any sclerosing agent), Outcome 1: Resolution or improvement of telangiectasias

CG Other sclerosing agent Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kern 2004 6.9  7.1496 51 54  4.2335 48 67.2% 0.25[-0.14, 0.65]
Leach 2003 (1) 538 497 13 77 532 13 32.8% 0.87[0.06 , 1.68]
Total (95% CI) 64 61 100.0% 0.45 [-0.11, 1.02]
Heterogeneity: Tau? = 0.08; Chi2 = 1.79, df = 1 (P = 0.18); I = 44%
Test for overall effect: Z = 1.57 (P =0.12) 4 D 0 2 4
Test for subgroup differences: Not applicable Favours other sclerosing Favours CG

Footnotes
(1) Results were reported by procedure not participant
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Analysis 5.2. Comparison 5: Sclerotherapy (chromated glycerin) versus
sclerotherapy (any sclerosing agent), Outcome 2: Adverse events
CG Other sclerosing agent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.2.1 Hyperpigmentation
Kern 2004 1 51 2 48 48.0% 0.47 [0.04, 5.02] — .
Leach 2003 (1) 1 13 2 13 52.0% 0.50 [0.05, 4.86] —
Subtotal (95% CI) 64 61 100.0% 0.49 [0.09 , 2.50] ‘
Total events: 2 4
Heterogeneity: Tau2 = 0.00; Chi2 = 0.00, df =1 (P = 0.97); 2= 0%
Test for overall effect: Z = 0.86 (P = 0.39)
5.2.2 Matting
Kern 2004 0 51 1 48 100.0% 0.31[0.01, 7.53] -
Subtotal (95% CI) 51 48 100.0% 0.31[0.01, 7.53] -
Total events: 0 1
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.47)
5.2.3 Bruising
Leach 2003 (1) 1 13 7 13 100.0% 0.14[0.02, 1.00] _._
Subtotal (95% CI) 13 13 100.0% 0.14 [0.02, 1.00] ’
Total events: 1 7
Heterogeneity: Not applicable
Test for overall effect: Z = 1.96 (P = 0.05)
5.2.4 Microthrombosis
Kern 2004 7 51 5 48 100.0% 1.32[0.45, 3.87]
Subtotal (95% CI) 51 48 100.0% 1.32[0.45, 3.87]
Total events: 7 5
Heterogeneity: Not applicable
Test for overall effect: Z = 0.50 (P = 0.62)
001 0.1 10 100
Footnotes Favours CG Favours other sclerosing

(1) Results were reported by procedure not participant

Analysis 5.3. Comparison 5: Sclerotherapy (chromated glycerin)

versus sclerotherapy (any sclerosing agent), Outcome 3: Pain

CG Other sclerosing agent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
Leach 2003 (1) 3 13 2 13 1.50[0.30, 7.55] R S
001 0.1 10 100
Footnotes Favours CG Favours other sclerosing
(1) Results were reported by procedure not participant
Comparison 6. Foam versus sclerotherapy (any sclerosing agent)
Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
6.1 Resolution orim- 2 187 Std. Mean Difference (IV, Random, 95%  0.04 [-0.26, 0.34]
provement of telangiec- Cl)
tasias
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

6.2 Adverse events 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
6.2.1 Hyperpigmentation 2 187 Risk Ratio (M-H, Random, 95% Cl) 2.12[0.44,10.23]
6.2.2 Matting 2 187 Risk Ratio (M-H, Random, 95% Cl) 6.12[1.04, 35.98]
6.2.3 Bruising 1 40 Risk Ratio (M-H, Random, 95% Cl) 0.60[0.35, 1.04]
6.2.4 Microthrombosis 2 187 Risk Ratio (M-H, Random, 95% Cl) 1.39[0.70, 2.76]
6.3 Pain 1 Std. Mean Difference (IV, Random, 95%  Totals not selected

Cl)

Analysis 6.1. Comparison 6: Foam versus sclerotherapy (any sclerosing
agent), Outcome 1: Resolution or improvement of telangiectasias

Foam Sclerotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Benigni 1999 (1) 7.34  8.4528 20 5.24  6.0344 20 22.9% 0.28 [-0.34, 0.90] R B
Kern 2004 5.765 11.7764 51 6.252 18.0385 96  77.1% -0.03 [-0.37, 0.31]
Total (95% CI) 71 116 100.0% 0.04 [-0.26 , 0.34]

Heterogeneity: Tau? = 0.00; Chi2 = 0.73, df = 1 (P = 0.39); I2= 0%
Test for overall effect: Z =0.27 (P = 0.79)
Test for subgroup differences: Not applicable

Footnotes
(1) Results were reported by procedure not participant

-1 -05 0 05 1
Favours other sclerosing Favors foam

Treatment for telangiectasias and reticular veins (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

115



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 6.2. Comparison 6: Foam versus sclerotherapy (any sclerosing agent), Outcome 2: Adverse events

Foam Sclerotherapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
6.2.1 Hyperpigmentation
Benigni 1999 (1) 4 20 1 20  56.1% 4.00[0.49, 32.72] X m—
Kern 2004 1 51 2 96  43.9% 0.94[0.09, 10.13]
Subtotal (95% CI) 71 116 100.0% 2.1210.44, 10.23] t
Total events: 5 3

Heterogeneity: Tau? = 0.00; Chi? = 0.80, df = 1 (P = 0.37); I = 0%
Test for overall effect: Z = 0.94 (P = 0.35)

6.2.2 Matting

Benigni 1999 (1) 3 20 0 20 37.3% 7.00[0.38, 127.32] R ™
Kern 2004 3 51 1 96  62.7% 5.65[0.60, 52.91] 4B —
Subtotal (95% CI) 71 116 100.0% 6.12 [1.04 , 35.98] ‘
Total events: 6 1

Heterogeneity: Tau? = 0.00; Chi2 = 0.01, df = 1 (P = 0.91); I = 0%
Test for overall effect: Z = 2.00 (P = 0.05)

6.2.3 Bruising

Benigni 1999 (1) 9 20 15 20 100.0% 0.60[0.35, 1.04]
Subtotal (95% CI) 20 20 100.0% 0.60 [0.35, 1.04]
Total events: 9 15

Heterogeneity: Not applicable
Test for overall effect: Z = 1.83 (P = 0.07)

6.2.4 Microthrombosis

Benigni 1999 (1) 4 20 3 20 25.4% 1.33[0.34,5.21] R U
Kern 2004 9 51 12 96 74.6% 1.41[0.64, 3.13]

Subtotal (95% CI) 71 116 100.0% 1.39[0.70, 2.76] 1
Total events: 13 15

Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.94); I> = 0%
Test for overall effect: Z = 0.94 (P = 0.35)

001 0.1 10 100
Footnotes Favours foam Favours other sclerosing

(1) Results were reported by procedure not participant

Analysis 6.3. Comparison 6: Foam versus sclerotherapy (any sclerosing agent), Outcome 3: Pain

Foam Sclerotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Kern 2004 20.7 40.9072 51 27.7 77.4471 96 -0.10 [-0.44 , 0.24] ——

2 1 0 1 2

Favours other sclerosing Favours foam
Comparison 7. Laser versus sclerotherapy (any sclerosing agent)
Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
7.1 Resolution orim- 5 593 Std. Mean Difference (IV, Random, 95%  -0.09 [-0.25, 0.07]
provement of telangiec- Cl)
tasias
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

7.2 Adverse events 4 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
7.2.1 Hyperpigmentation 4 262 Risk Ratio (M-H, Random, 95% Cl) 0.57 [0.40, 0.80]
7.2.2 Matting 2 162 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.46,2.19]
7.2.3 Bruising 1 40 Risk Ratio (M-H, Random, 95% Cl) 0.79[0.60, 1.04]
7.2.4 Necrosis 3 202 Risk Ratio (M-H, Random, 95% Cl) 1.60[0.20, 12.74]
7.3 Pain 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

Analysis 7.1. Comparison 7: Laser versus sclerotherapy (any sclerosing
agent), Outcome 1: Resolution or improvement of telangiectasias

Laser Sclerotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Tanosi 2019 (1) 0.347  1.3302 165 0.44 1.692 166  55.9% -0.06 [-0.28, 0.15] _J_
Lupton 2002 (1) 1.7 1.9577 20 2.6 29942 20 6.6% -0.35[-0.97, 0.28] _
Moreno-Moraga 2013 2.37  3.5473 30 2.5  3.7419 30 10.1% -0.04 [-0.54, 0.47] R —
Munia 2012 (1) 2.27  5.4837 30 2.53  6.1117 30 10.1% -0.04 [-0.55, 0.46] R B
Parlar 2015 3 6.1282 51 4 81709 51  17.2% -0.14 [-0.53, 0.25] —
Total (95% CI) 296 297 100.0% -0.09 [-0.25, 0.07]

Heterogeneity: Tau? = 0.00; Chi? = 0.86, df =4 (P = 0.93); 12 = 0%
Test for overall effect: Z = 1.08 (P = 0.28)
Test for subgroup differences: Not applicable

Footnotes

(1) Results were reported by procedure not participant

T

1 05 0 05 1

Favours sclerotherapy Favours laser
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Analysis 7.2. Comparison 7: Laser versus sclerotherapy (any sclerosing agent), Outcome 2: Adverse events

Laser Sclerotherapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
7.2.1 Hyperpigmentation
Lupton 2002 (1) 0 20 2 20 1.4% 0.20[0.01, 3.92] L
Moreno-Moraga 2013 0 30 2 30 1.3% 0.20[0.01, 4.00] L
Munia 2012 (1) 1 30 1 30 1.6% 1.00[0.07 , 15.26]
Parlar 2015 22 51 38 51  95.7% 0.58[0.41, 0.82] -
Subtotal (95% CI) 131 131 100.0% 0.57 [0.40, 0.80] ‘
Total events: 23 43

Heterogeneity: Tau? = 0.00; Chi2=1.17, df = 3 (P = 0.76); 2= 0%
Test for overall effect: Z = 3.21 (P = 0.001)

7.2.2 Matting

Moreno-Moraga 2013 0 30 0 30 Not estimable

Parlar 2015 10 51 10 51 100.0% 1.00 [0.46 , 2.19]

Subtotal (95% CI) 81 81 100.0% 1.00 [0.46 , 2.19] 1
Total events: 10 10

Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

7.2.3 Bruising

Lupton 2002 (1) 15 20 19 20 100.0% 0.79[0.60, 1.04]
Subtotal (95% CI) 20 20 100.0% 0.79 [0.60, 1.04]
Total events: 15 19

Heterogeneity: Not applicable
Test for overall effect: Z = 1.70 (P = 0.09)

7.2.4 Necrosis

Lupton 2002 (1) 0 20 0 20 Not estimable

Munia 2012 (1) 1 30 0 30 43.0% 3.00[0.13, 70.83] »
Parlar 2015 1 51 1 51 57.0% 1.00 [0.06, 15.56]

Subtotal (95% CI) 101 101 100.0% 1.60 [0.20 , 12.74] t
Total events: 2 1

Heterogeneity: Tau? = 0.00; Chi2 = 0.27,df =1 (P = 0.61); 2= 0%
Test for overall effect: Z = 0.45 (P = 0.66)

001 0.1 0 100
Footnotes Favours Laser Favours other sclerosing
(1) Results were reported by procedure not participant

Analysis 7.3. Comparison 7: Laser versus sclerotherapy (any sclerosing agent), Outcome 3: Pain

Laser Sclerotherapy Risk Ratio Risk Ratio
Study or Subgroup Events Total [Events Total M-H, Random, 95% CI M-H, Random, 95% CI
Lupton 2002 (1) 14 20 14 20 1.00[0.67, 1.50] 4
Munia 2012 (2) 23 30 4 30 5.75[2.26, 14.62] —
001 0.1 ] 10 100
Footnotes Favours laser Favours other sclerosing

(1) Results were reported by procedure not participant. Results show mild pain events.
(2) Results were reported by procedure not participant. Results show very painful and extremely painful events.
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Comparison 8. Laser plus sclerotherapy (polidocanol) versus sclerotherapy (polidocanol)

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
8.1 Resolution orimprove- 2 710 Std. Mean Difference (IV, Random, 5.68[5.14,6.23]
ment of telangiectasias 95% Cl)
8.2 Adverse events 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
8.2.1 Hyperpigmentation 2 656 Risk Ratio (M-H, Random, 95% Cl) 0.83[0.35,1.99]
8.2.2 Matting 2 656 Risk Ratio (M-H, Random, 95% CI) 0.83[0.21, 3.28]
8.3 Pain 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
Analysis 8.1. Comparison 8: Laser plus sclerotherapy (polidocanol) versus
sclerotherapy (polidocanol), Outcome 1: Resolution or improvement of telangiectasias
Laser plus POL POL Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Moreno-Moraga 2013 487 0.82 30 0377 0.56 30 16.4% 6.32[5.04 , 7.59] .
Moreno-Moraga 2014 4.12 0.45 571 1.67 0.36 79 83.6% 5.56 [5.18 , 5.94] [
Total (95% CI) 601 109 100.0% 5.68 [5.14 , 6.23] ¢
Heterogeneity: Tau? = 0.06; Chi? = 1.24, df = 1 (P = 0.27); 2 = 19%

Test for overall effect: Z = 20.31 (P < 0.00001) 4 2 é 4:1
F

Test for subgroup differences: Not applicable Favours POL avours laser plus POL

Analysis 8.2. Comparison 8: Laser plus sclerotherapy (polidocanol)
versus sclerotherapy (polidocanol), Outcome 2: Adverse events

Laser plus POL POL Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
8.2.1 Hyperpigmentation
Moreno-Moraga 2013 0 30 2 30 8.5% 0.20 [0.01, 4.00] R I
Moreno-Moraga 2014 31 517 5 79 91.5% 0.95[0.38, 2.36]
Subtotal (95% CI) 547 109 100.0% 0.83[0.35, 1.99] 1
Total events: 31 7
Heterogeneity: Tau? = 0.00; Chi2 = 0.97,df =1 (P =0.33); 2 = 0%
Test for overall effect: Z = 0.42 (P = 0.68)
8.2.2 Matting
Moreno-Moraga 2013 1 30 0 30 19.0% 3.00[0.13, 70.83] RN —
Moreno-Moraga 2014 8 517 2 79  81.0% 0.61[0.13, 2.83]
Subtotal (95% CI) 547 109 100.0% 0.83 [0.21, 3.28] i
Total events: 9 2
Heterogeneity: Tau? = 0.00; Chi2 = 0.81, df = 1 (P = 0.37); 2 = 0%
Test for overall effect: Z =0.27 (P = 0.79)

0.005 0.1 10 200
Favours laser plus POL Favours POL
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Analysis 8.3. Comparison 8: Laser plus sclerotherapy
(polidocanol) versus sclerotherapy (polidocanol), Outcome 3: Pain

Laser + POL POL Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
Moreno-Moraga 2014 336 517 21 79 2.44[1.69, 3.55] a4

001 01
Favours laser + POL

Comparison 9. Sclerotherapy (polidocanol plus glucose) versus sclerotherapy (glucose)

10 100
Favours POL

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size
tle pants
9.1 Resolution orimprove- 2 191 Std. Mean Difference (IV, Random, 95%  0.79 [0.50, 1.09]

ment of telangiectasias

cl)

9.2 Adverse events 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

9.2.1 Hyperpigmentation 2 191 Risk Ratio (M-H, Random, 95% CI) 0.79[0.62, 1.01]
9.2.2 Matting 2 191 Risk Ratio (M-H, Random, 95% ClI) 0.78[0.51,1.20]
9.3 Pain 2 191 Risk Ratio (M-H, Random, 95% CI) 1.02[0.83, 1.24]

Analysis 9.1. Comparison 9: Sclerotherapy (polidocanol plus glucose) versus
sclerotherapy (glucose), Outcome 1: Resolution or improvement of telangiectasias

POL plus glucose Glucose Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bertanha 2017 95.17 9.09 43 85.4 17.04 50 49.5% 0.69[0.27, 1.11] JE E—
Bertanha 2021 82.2 10.12 51 63.9 27.45 47 50.5% 0.89[0.48, 1.31] —
Total (95% CI) 94 97 100.0% 0.79 [0.50, 1.09] ’
Heterogeneity: Tau? = 0.00; Chi2 = 0.43, df = 1 (P = 0.51); I2 = 0%

Test for overall effect: Z = 5.26 (P < 0.00001)
Test for subgroup differences: Not applicable

1 05 0 05 1

Favours Glucose

Favours POL plus glucose
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Analysis 9.2. Comparison 9: Sclerotherapy (polidocanol plus
glucose) versus sclerotherapy (glucose), Outcome 2: Adverse events
POL plus glucose Glucose Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
9.2.1 Hyperpigmentation
Bertanha 2017 24 43 35 50 57.5% 0.80[0.58, 1.10]
Bertanha 2021 24 51 28 47 42.5% 0.79[0.54, 1.15]
Subtotal (95% CI) 94 97 100.0% 0.79 [0.62, 1.01]
Total events: 48 63
Heterogeneity: Tau? = 0.00; Chi2 = 0.00, df =1 (P = 0.97); 12 = 0%
Test for overall effect: Z = 1.85 (P = 0.06)
9.2.2 Matting
Bertanha 2017 12 43 16 50  45.6% 0.87[0.47, 1.63]
Bertanha 2021 14 51 18 47 54.4% 0.72[0.40, 1.27]
Subtotal (95% CI) 94 97 100.0% 0.78 [0.51, 1.20]
Total events: 26 34
Heterogeneity: Tau? = 0.00; Chi2 = 0.20, df = 1 (P = 0.65); 12 = 0%
Test for overall effect: Z = 1.13 (P = 0.26)
Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.96), I2 = 0% 0.:01 Ofl 1:0 160

Favours Glucose

Analysis 9.3. Comparison 9: Sclerotherapy (polidocanol plus
glucose) versus sclerotherapy (glucose), Outcome 3: Pain

Favours POL plus glucose

POL plus glucose Glucose Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bertanha 2017 35 43 40 50  98.9% 1.02[0.83, 1.24]
Bertanha 2021 2 51 2 47 1.1% 0.92[0.14, 6.28]
Total (95% CI) 94 97 100.0% 1.02[0.83, 1.24]
Total events: 37 42

002 01 1
Favours Glucose

Heterogeneity: Tau? = 0.00; Chi2 = 0.01, df = 1 (P = 0.91); 2= 0%
Test for overall effect: Z = 0.16 (P = 0.87)
Test for subgroup differences: Not applicable

Comparison 10. Sclerotherapy plus compression versus sclerotherapy alone

10 50
Favours Pol plus glucose

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
10.1 Resolution or improve- 2 196 Std. Mean Difference (IV, Random, 0.09[-0.19, 0.37]
ment of telangiectasias 95% Cl)
10.2 Adverse events 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only
10.2.1 Hyperpigmentation 2 196 Risk Ratio (M-H, Random, 95% Cl) 0.93[0.41,2.07]
10.2.2 Matting 1 96 Risk Ratio (M-H, Random, 95% Cl) 1.84[0.17,19.62]
10.3 Quality of life 1 Std. Mean Difference (IV, Random, Totals not selected

95% Cl)
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Analysis 10.1. Comparison 10: Sclerotherapy plus compression versus
sclerotherapy alone, Outcome 1: Resolution or improvement of telangiectasias

Sclero plus compression Sclerotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bayer 2021 7.08 211 48 6.67 3.02 52 50.9% 0.16 [-0.24, 0.55]
Kern 2007 7.05 43.74 50 6.28 37.33 46 49.1% 0.02 [-0.38, 0.42]
Total (95% CI) 98 98 100.0% 0.09 [-0.19, 0.37]
Heterogeneity: Tau? = 0.00; Chi2 = 0.23, df = 1 (P = 0.63); 2 = 0%
Test for overall effect: Z = 0.62 (P = 0.54) 1 0.5 0 0.5 1
Test for subgroup differences: Not applicable Favours Sclerotherapy Favours Sclero plus comp

Analysis 10.2. Comparison 10: Sclerotherapy plus compression
versus sclerotherapy alone, Outcome 2: Adverse events

Sclero plus compression Sclerotherapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

10.2.1 Hyperpigmentation

Bayer 2021 6 48 7 52 63.0% 0.93[0.34, 2.57]
Kern 2007 4 50 4 46 37.0% 0.92[0.24, 3.47]
Subtotal (95% CI) 98 98 100.0% 0.93[0.41, 2.07]
Total events: 10 11

Heterogeneity: Tau? = 0.00; Chi2 = 0.00, df = 1 (P = 0.99); I = 0%
Test for overall effect: Z = 0.19 (P = 0.85)

10.2.2 Matting
Kern 2007 2 50 1 46 100.0% 1.84[0.17, 19.62]
Total events: 2 1

Heterogeneity: Not applicable
Test for overall effect: Z = 0.50 (P = 0.61)

Subtotal (95% CI) 50 46 100.0% 1.84[0.17, 19.62] il

Test for subgroup differences: Chi2 = 0.29, df = 1 (P = 0.59), I = 0% 0.61 Ofl 10 160

Favours Sclerotherapy Favours Sclero plus comp

Analysis 10.3. Comparison 10: Sclerotherapy plus compression
versus sclerotherapy alone, Outcome 3: Quality of life

Sclero plus compression Sclerotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
Kern 2007 54.1 18.3 48 54.4 17.9 45 -0.02 [-0.42, 0.39] —

2 A 0 1 2

Favours Sclero plus comp Favours Sclerotherapy
APPENDICES
Appendix 1. Sources searched and search strategies
Source Search strategy Hits retrieved
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VASCULAR REGISTER IN 1. telang* AND INREGISTER 29.8.17-63
CRSW
2. Spider AND INREGISTER 21.1.19-2
3. reticular near3 vein* AND INREGISTER 16.3.21-82
4.#1 OR#2 OR#3
CENTRAL via CRSW #1 MESH DESCRIPTOR Telangiectasis EXPLODE ALL TREES 146 29.8.17 - 547
#2 telangiectas™:TI,AB,KY 551 21.1.19-117
#3 microvaric*:TI,AB,KY 1 16.3.21-228
#4 (reticular near3 vein*):TI,AB,KY 27
#5 (reticular near3 varic* ):TI,AB,KY 1
#6 (reticular near3 venous ):TI,AB,KY 0
#7 (thread near3 vein* ):TI,AB,KY 0
#8 (thread near3 varic* ):TI,AB,KY 1
#9 (thread near3 venous ):TI,AB,KY 0
#10 (spider near3 vein* ):TI,AB,KY 10
#11 (spider near3 varic* ):TI,AB,KY 1
#12 (spider near3 venous ):TI,AB,KY 1
#13 angioectasias:TI,AB,KY 6
#14 #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 OR #13 574
#1501/01/2017 TO 22/01/2019:CD 324775
#16 #14 AND #15 177
Clinicaltrials.gov Telangiectasis OR telangiectatic OR "reticular veins" OR "reticular vein" OR 29.8.17-136
"spider veins" OR "spider vein" OR "thread veins" OR "thread vein" OR an-
gioectasias | Interventional Studies 21.1.19-18
16.3.21-30
ICTRP Search Portal Telangiecta® OR reticular vein* OR spider vein* OR thread vein* OR angioec- 29.8.17-131
tasias
21.1.19-31
16.3.21-43
Ovid MEDLINE Epub 1 exp Telangiectasis/ 29.8.17-45
Ahead of Print, In-
Process & Other Non- 2 telangiectas™.ti,ab. 21.1.19-235
Indexed Citations, Ovid . .
3 microvaric*.ti,ab. 16.3.21-230

MEDLINE Daily and
Ovid MEDLINE 1946 to
Present

4 (reticular adj3 varic*).ti,ab.
5 (reticular adj3 vein*).ti,ab.
6 (reticular adj3 venous).ti,ab.

7 (thread adj3 vein®).ti,ab.

Treatment for telangiectasias and reticular veins (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

123



+ § Cochrane
é) Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)

8 (thread adj3 varic*).ti,ab.

9 (thread adj3 venous).ti,ab.
10 (spider adj3 vein*).ti,ab.
11 (spider adj3 varic*).ti,ab.
12 (spider adj3 venous).ti,ab.

13 angioectasias.ti,ab.

1l41or2or3ord4or50r6or7or8or9orl0orllorl2orl3

15 limit 14 to yr="2017"

16 randomized controlled trial.pt.
17 controlled clinical trial.pt.

18 randomized.ab.

19 placebo.ab.

20 drug therapy.fs.

21 randomly.ab.

22 trial.ab.

23 groups.ab.
24160rl17or18or19o0r200r21or22or23
25 exp animals/ not humans.sh.
2624 not 25

27 15and 26

Embase Ovid

1 exp Telangiectasis/

2 telangiectas™.ti,ab.

3 microvaric*.ti,ab.

4 (reticular adj3 varic*).ti,ab.
5 (reticular adj3 vein*).ti,ab.
6 (reticular adj3 venous).ti,ab.
7 (thread adj3 vein*).ti,ab.

8 (thread adj3 varic*).ti,ab.

9 (thread adj3 venous).ti,ab.
10 (spider adj3 vein*).ti,ab.
11 (spider adj3 varic*).ti,ab.
12 (spider adj3 venous).ti,ab.

13 angioectasias.ti,ab.

l41or2or3ord4or50r6or7or8or9orl0orllorl2orl3

29.8.17-99

21.1.19-581

16.3.21-487
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(Continued)

15 limit 14 to yr="2017"

16 randomized controlled trial/

17 controlled clinical trial/

18 random§.ti,ab.

19 randomization/

20 intermethod comparison/

21 placebo.ti,ab.

22 (compare or compared or comparison).ti.

23 ((evaluated or evaluate or evaluating or assessed or assess) and (compare
or compared or comparing or comparison)).ab.

24 (open adj label).ti,ab.

25 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.
26 double blind procedure/

27 parallel group$1.ti,ab.

28 (crossover or cross over).ti,ab.

29 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or
intervention$1 or patient$1 or subject$1 or participant$1)).ti,ab.

30 (assigned or allocated).ti,ab.

31 (controlled adj7 (study or design or trial)).ti,ab.
32 (volunteer or volunteers).ti,ab.

33 trial.ti.

34160rl17o0rl18or190r200r2lor22or23or24or250r26or27o0r28or29
or30or3lor32o0r33

3515and 34

AMED (Allied and Com-
plementary Medicine)

1. telangiectas™.ti,ab.

2. microvaric*.ti,ab.

3. (reticular adj3 varic*).ti,ab.
4. (reticular adj3 vein®).ti,ab.
5. (reticular adj3 venous).ti,ab.
6. (thread adj3 vein*).ti,ab.

7. (thread adj3 varic*).ti,ab.

8. (thread adj3 venous).ti,ab.
9. (spider adj3 vein*).ti,ab.

10. (spider adj3 varic*).ti,ab.

11. (spider adj3 venous).ti,ab.

29.8.17-0

21.1.19-0

16.3.21-0
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12. angioectasias.ti,ab.
13.0r/1-12
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Appendix 2. LILACS/BECS search strategy

((MH: "Telangiectasis" OR MH: "Telangiectasia" OR MH: "Telangiectasia" OR "Spider Veins") AND (MH: "Lasers" OR MH: "Rayos Laser" OR
MH: "Lasers" OR "Masers" OR E07.632.490$ OR E07.710.520$ OR SP4.011.087.698.384.075.166.027$ OR VS2.006.002.009$ OR MH: "Laser
Coagulation" OR MH: "Coagulacién con Laser" OR MH: "Fotocoagulagdo a Laser" OR "Laser Thermocoagulation" OR "Thermocoagulation,
Laser" OR E02.520.745.410$ OR E02.594.530$ OR E04.014.520.530$ OR E04.350.750.410$ OR E04.540.630.410$ OR MH: "Low-Level Light
Therapy" OR MH: "Terapia por Luz de Baja Intensidad" OR MH: "Terapia com Luz de Baixa Intensidade" OR "Laser Therapy, Low-Level"
OR "Laser Biostimulation" OR "Laser Irradiation, Low-Power" OR "LLLT" OR E02.594.540$ OR E02.774.5005 OR MH: "Laser Therapy" OR
MH: "Terapia por Laser" OR MH: "Terapia a Laser" OR "Laser Knife" OR "Laser Scalpel" OR "Surgery, Laser" OR "Vaporization, Laser" OR
E02.594$ OR E04.014.520$ OR MH: "Lasers, Gas" OR MH: "Laseres de Gas" OR MH: "Lasers de Gas" OR "Argon lon Lasers" OR "Carbon
Dioxide Lasers" OR "CO2 Lasers" OR "Copper Vapor Lasers" OR "Gas Laser" OR "Gas Lasers" OR "Gold Vapor Lasers" OR "Helium
Lasers" OR "Helium Neon Gas Lasers" OR "Metal Vapor Lasers" OR "Nitrogen Lasers" OR "Xenon lon Lasers" OR E07.632.490.367$ OR
E07.710.520.367$ OR MH: "Intense Pulsed Light Therapy" OR "Tratamiento de Luz Pulsada Intensa" OR "Terapia de Luz Pulsada Intensa"
OR MH: "Sclerotherapy" MH: "Escleroterapia" MH: "Escleroterapia” OR MH: "Sclerosing Solutions" OR MH: "Soluciones Esclerosantes"
OR MH: "SolugGes Esclerosantes" OR "Injections, Sclerosing” OR "Sclerosing Agents" OR D26.776.708.822$ OR D27.505.954.411.700$ OR
D27.505.954.578.822$ OR D27.720.752.8225)) AND (DB:("IBECS" OR "LILACS"))

Appendix 3. Glossary

acne vulgaris skin disease caused by overactivity of sebaceous glands
ambulatory people treated out of the hospital setting
angiomas dilatation or new formation of blood vessels
arterioles small branches of an artery
atrophic blanche small smooth ivory-white areas on the skin with hyperpigmented borders and telangiectasias
chromophore chemical group that absorbs light at a specific frequency
dermal relating to skin and specially to the dermis
dorsum the dorsal part of an organism such as human body
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endothelium tissue that forms a single layer of cells lining various organs
epidermal non sensitive layer of the skin

erythema superficial reddening of the skin

extravasation

escape of blood from a vessel into the tissues

fibrosis

the thickening and scarring of connective tissue

hypopigmentation

decreased pigmentation of skin area

hyperpigmentation

increased pigmentation of skin area

lipodermatosclerosis

chronic fibrosing panniculitis associated with venous insufficiency

matting

new telangiectasis after treatment

melanin

pigment responsible for determining skin and hair colours

microthrombi

small thrombus (blood clot formed in situ within the vascular system)

necrosis death of most or all of the cells in an organ or tissue

occlusion blockage of blood vessel

oedema excess of watery fluid collecting in the tissue of the body and outside of blood vessels
osmotic diffusion of fluid through a semipermeable membrane

oxyhaemoglobin

substance formed by the combination of haemoglobin with oxygen

periorbital

tissues surrounding or lining the orbit of the eye

photocoagulation

coagulation of tissue using a laser or other intense light source

photothermolysis

a method of laser skin resurfacing

polychromatic

various wavelengths or frequencies

recanalisation

process of restoring flow of the blood vessels

subcutaneous

situated or applied under the skin

subdermal

situated or lying under the skin

thermocoagulation

coagulation of tissue with high-frequency currents

thermosclerosis

coagulation of blood vessels for heat

thrombosis local coagulation or clotting of the blood in a part of circulatory system
vascular relating to blood vessels
venous relating to a vein
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venules very small veins

vesicles small fluid-filled bladders, sacs, or cysts
HISTORY

Protocol first published: Issue 7, 2017
CONTRIBUTIONS OF AUTHORS

LCUN: protocol drafting, acquiring trial reports, trial selection, data extraction, data analysis, data interpretation, review drafting, guarantor
of the review.

DGC: protocol drafting, trial selection, data extraction, data analysis, data interpretation, review drafting.

JCCB: protocol drafting, trial selection, data interpretation, review drafting.

RLGF: protocol drafting, trial selection, data extraction, data analysis, data interpretation, review drafting.

DECLARATIONS OF INTEREST

LCUN: none known.
DGC: none known.

JCCB: none known.
RLGF: none known.

SOURCES OF SUPPORT

Internal sources

« No sources of support provided

External sources

« Chief Scientist Office, Scottish Government Health Directorates, The Scottish Government, UK
The Cochrane Vascular editorial base is supported by the Chief Scientist Office.
DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Matting was included because it is an important adverse effect observed after the treatment of sclerotherapy and is clinically important
to both vascular surgeon and patients.

NOTES
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