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SHORT REPORT

Ultrapulsed CO2 ablation in the treatment of xanthelasma palpebrarum: high
satisfaction treatment with low recurrence

Firas Al-Niaimia,b

a152 Harley Street Clinic, London, UK; bDepartment of Dermatology, Aalborg University Hospital, Aalborg, Denmark

ABSTRACT
Xanthelasma are localized accumulation of lipid deposits on the eyelids. Lesions are typically asymp-
tomatic and treatment is often sought for cosmetic purposes. Unfortunately, there is paucity of strong
evidence in the literature for the effective treatment of normolipidaemic xanthelasmas. Lasers have
been used in the management of xanthelasma and in this article the experience with ultrapulsed CO2

laser is discussed with efficacy, complications and risk of recurrence explained.
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Introduction

Xanthelasmata, or xanthoma palpebrarum, are the most fre-
quently encountered type of xanthoma occurring with or with-
out xanthomas elsewhere on the body (1). Around half of the
patients with xanthelasma may have an underlying hyperlipid-
aemia (2) and may represent a dominant feature in many
patients with familial hypercholesterolaemia (3).

Xanthelasma are most commonly distributed over the medial
side of the upper eyelids but can extend to involve the lower
eyelids too. Lesions are typically yellowish and soft, and form a
plaque-like configuration. Once plaques are established, they
can remain static in size or can gradually enlarge (1). A number
of treatments have been used which include surgery, chemical
peels and lasers (4–6). Whilst pulsed dye laser (PDL) has been
reported, the vast majority of laser treatments have been with
the ablative modes (7–9).

Whilst there are a number of published articles on the treat-
ment of CO2 for xanthelasmata, there are few studies with long-
term follow-up. In this article we present our experience on
nine patients with 12-months follow-up as well as patients satis-
faction scores.

Method

A total of nine patients were treated with the ultrapulsed CO2

laser in our laser clinics. Chart review of all the patients’ records
were reviewed and demographic, clinical and operative informa-
tion was obtained.

There were six female and three male patients with an age
range of 31–80 years (mean age of 54). All patients presented
with bilateral lesions in the peri-orbital area. In terms of distribu-
tion, five patients presented with superior and inferior lesions,
whilst the other four either had isolated superior or inferior lid
lesions. All the patients included in the series had not received
any prior treatment with any modality. In three cases the xan-
thelasmata were thin and macular and in the remainder a mix-
ture of macular and papulo-nodular lesions. Informed consent

was obtained from all patients prior to treatment. This was a
retrospective analysis.

Anesthesia was achieved through injection of lidocaine 1%
mixed with adrenaline. All patients have metal eye shields
inserted for adequate protection. This is usually lubricated with
chloramphenicol ointment to minimize any corneal abrasion.
Tetracaine eye drops are used for anesthesia of the cornea.

The pulsed CO2 used delivers pulses in an ultrapulse mode
(UltraPulse, Lumenis Israel). The ActiveFx scanning handpiece
was used in the computer-pattern-generator mode (C-P-G) with
shape 1, size 2 or 3 and a starting fluence of 90mj owing to the
anatomic location in a repetitive mode. In thick lesions the flu-
ence was titrated to no more than 125mj. A narrow rim of
2mm around each lesion is generally ablated in one pass for
optimal “blend-in” of the final result. Ablation was halted when
the lesion disappeared or the pink background orbicularis oculi
muscle became very apparent-limiting the risk of scarring. In
some cases a further pass with the DeepFx handpiece at 10 to
12.5mj and 5% density was performed afterwards.

Results

All nine patients had a high satisfaction rate with a score higher
than six on a zero to 10 scale with zero being very dissatisfied
and 10 very satisfied. At 12months, two patients required more
than a single session of treatment. It is important to note that
these patients had a larger distribution of xanthelasma to begin
with, particularly pertaining to the upper eyelids. The clinical
improvement, without significant pigmentary or structural
change, can be seen in Figure 1(a,b).

All patients were able to tolerate the treatment. One patient
noticed intense erythema in the laser-treated areas, but this
resolved in the following three months period. One patient,
with skin type four developed post-laser hypopigmentation.
However, the patient still declared satisfaction with regards to
the cosmetic outcome of the intervention and the hypopigmen-
tation improved at 12-month follow-up. No patients experi-
enced prolonged hyperpigmentation, ectropion or significant
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scarring and there were no cases of recurrence at 12months.
Furthermore, there were no other reported post-operative
complications such as bleeding, hematoma or infections
(Figure 2).

Discussion

Palpebral xanthelasma is a condition associated with a cosmetic
morbidity and presenting as isolated plaques with or without
underlying hyperlipidemia. Whilst there is no uniform standard
method of treatment recommended, ablative lasers are increas-
ingly being used with good outcome. Whilst surgical excision is
possible and has been reported, it is associated with a higher
incidence of recurrence (1,7). Chemical treatments with trichlor-
acetic acid and cauterization techniques have also been associ-
ated with various side-effects and levels of efficacy (5).

Laser systems have included argon laser, pulse dye laser as
well as CO2 laser. In a large review on the use of pulse dye laser
for xanthelasma showed positive results with a low rate of com-
plications (8). In one interesting study no significant difference
in the improvement outcome was found when erbium:YAG was
evaluated against 70% trichloracetic acid in xanthelasma palpe-
brarum (9).

In this case series, the use of ultrapulse CO2 laser has dem-
onstrated that thermal energy is targeted at lesional areas in a
gentle and superficial manner, thus limiting transmission to
healthy tissue nearby which can cause scarring or pigmentary
change. This level of control ensures precise ablation and allows
for treatment to be repeated if necessary, as seen in two of the
patients studied.

The most commonly reported side-effects reported include
erythema and swelling. According to the literature, cases of
post-laser hyper or hypo-pigmentation seem to closely correlate
with the skin type of the patient receiving treatment (10). The
risk of scarring appears to be minimal. Finally, the risk of recur-
rence appears to be lower than other treatment modalities with
positive cosmetic outcomes.

This case series of nine patients, albeit small in number, adds
weight to the growing body of evidence that supports the use
of ablative lasers in the treatment of xanthelasma. Whilst this
method of treatment has previously been reported, this series
rated patients satisfaction scores and had a 12-month follow-up.

I propose that ultrapulsed CO2 laser be used preferentially in
the treatment of xanthelasma, as it offers an out-patient based,
safe, quick and cosmetically superior outcome, with a low side-
effect profile and risk of recurrence.
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