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Xanthelasma palpebrarum is presented as a yellow plaque on the
eyelids. Xanthelasma lesions are composed of fat cells that accumulate
in the dermis and subcutaneous layer; progressive accumulation involves
the orbicularis oculi muscle. Most patients with this condition request to
have the lesion removed for cosmetic reasons, for which various
treatment options are available, including surgical excision, chemical
peeling, cryotherapy, argon laser, carbon dioxide (CO,) laser, and
neodymium:yttrium aluminum garnet (Nd:YAG) laser. Nevertheless,
xanthelasmas are difficult to remove completely and has a high chance
of recurrence. Recently, we were able to completely remove xanthe-
lasma palpebrarum lesions in nine patients using erbium (Er):YAG laser.
The Er:YAG laser seemed to maximize ablation effects, allowing us to
easily determine whether the lesion had been completely removed.
Moreover, we noted that, due to minor residual thermal damage, wound
healing occurred rapidly with minimum side effects.
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INTRODUCTION

Xanthelasma palpebrarum is a yellowish benign tumor
that occurs on the eyelid. Lesions begin to develop at the
medial part of the upper eyelid and grows, in some cases
extending to the lower eyelid."? Patients generally do not
complain of pain or discomfort, but may request removal
for cosmetic reasons. Xanthelasma palpebrarum is the
most common form of xanthoma. Xanthelasma palpe-
brarum is composed of xanthoma or foam cells, both of
which contain fat. These cells exhibit accumulation of his-
tiocytes and can include cholesterol.® Xanthelasma pal-
pebrarum lesions first appear in the reticular dermis or
subcutaneous tissue and gradually increase in thickness.
Lesions can then spread to not only the subcutaneous
layer, but also the orbicularis oculi muscle.

Various treatment options for xanthelasma palpe-
brarum are available, including surgical excision,*’
chemical peeling,*” cryotherapy, argon laser,® carbon
dioxide (CO2) laser,™" and neodymium:yttrium aluminum
garnet (Nd:YAG) laser.""? However, the results thereof
are generally suboptimal and involve high recurrence
rates. Recently, a 2,940-nm erbium (Er):YAG laser has
come into use for treating xanthelasma palpebrarum.™ '
The Er:YAG laser seems to eliminate xanthelasma palpe-
brarum more precisely than other techniques. Addition-
ally, treatment with the laser enables wound healing with
no residual scarring. Herein, we report on our use of an
Er:YAG laser to treat xanthelasma palpebrarum and the
results thereof in nine patients.

CASE REPORT

We analyzed nine patients (six females and three males;
ages ranging from 42 to 50 years] who were treated with
a 2,940-nm Er:YAG laser for xanthelasma palpebrarum.
Diagnosis of xanthelasma palpebrarum was made ac-
cording to distinctive clinical features thereof. At base-
line, eight patients exhibited xanthelasma palpebrarum
lesions on both eyelids; only one patient presented with
unilateral xanthelasma palpebrarum. Seven patients had
xanthelasmas only on the upper eyelid, while two patients
showed lesions on both the upper and lower eyelids. The
xanthelasmas appeared to have progressed differently
in each patient: Three patients had lesions in the lower
dermis and subcutaneous layer, five had full-thickness
lesions, and one patient exhibited extension to the orbicu-
laris oculi muscle. All patients had xanthelasmas on the
medial upper eyelid; these were present for 6 months to
4 years before the patients came in for treatment. In one
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patient with a lesion for 4 years, the xanthelasma pro-
gressed from the upper eyelid to the medial canthal area
and lower eyelid. The widths of the lesions varied from 4
mm to 12 mm. No patient had systemic disease, and only
two had an increased blood cholesterol level. No patients
had a family history of xanthelasma.

The removal procedure was as follows. Anesthetic
ophthalmic solution was applied, and a stainless metal
eye shield was inserted to protect the cornea. The lesions
were demarcated with a surgical marking pen (Fig. 1A),
and anesthesia was administered with lidocaine hydro-
chloride at 2% and epinephrine at 1:100,000. Then, five
to 20 passes were made with the 2,940-nm Er:YAG laser
(Contour; Sciton, Palo Alto, CA, USA) at a 2-mm spot size
in the 50-100 mJ ablation mode until the lesion was fully
vaporized. As the Er:YAG laser beam is most effective on
hydrophilic tissue, it was possible to both maximize va-
porization and determine whether the xanthelasma was
fully removed. The procedure was performed with a loupe
to aid in recognition of removal. Bleeding during the pro-
cedure was stopped by switching the Er:YAG laser to the
coagulation mode (Fig. 1BJ: if bleeding is severe, electro-
coagulation can be performed; however, in most cases,

Fig. 1. A 42-year-old male (A) before and (B) immediately after laser
removal of xanthelasmas on the upper and lower eyelids.
Erbium:yttrium aluminum garnet (Er:YAG) laser generated little
thermal damage and maximized vaporization, enabling easy
recognition of degrees of removal.
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moist gauze compression is adequate. After completely
removing xanthelasma lesions with the laser, we applied
a thin occlusive hydrocolloid dressing (DuoDERM CGF;
ConvaTec, ER Squibb & Sons, Princeton, NJ, USA) until
wound healing was completed.

Small xanthelasma lesion required 5 to 14 days for
complete epithelialization (Fig. 2-4). No patient experi-
enced recurrence on follow-up for 6 to 30 months, and
erythema disappeared within 1 to 2 weeks. We recorded
no hypertrophic scarring and no hyper- or hypopigmenta-
tion. After removal of the lesions with the laser, patients
could fully close their eyes without ectropion; no contrac-
tion or lagophthalmos was observed.

DISCUSSION

Xanthelasmas consist of xanthoma cells or foam cells,
which include fat elements. Inflasmmation and fibrosis can
appear around the lesions. While the pathophysiology of
this condition is not clearly understood, lesions are com-
monly seen in those with hyperlipidemia. Studies suggest
that the likelihood of developing xanthelasmas may in-
crease up to 50% in those with high total cholesterol and
low-density lipoprotein levels. Moreover, xanthelasma
may indicate underlying systemic disease, and when
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accompanied by hyperlipidemia, hypertension, athero-
sclerosis, liver cirrhosis, hypothyroidism, or nephrotic
syndrome, systemic care is needed, with medication, to
lower hyperlipidemia."

Xanthelasmas do not resolve spontaneously. Over time,
they gain color and become thicker and larger. Xanthe-
lasmas start in the reticular dermis or subdermis and
progress to the subcutaneous layer and orbicularis oculi
muscle. Various treatment options are available including
excision,*” trichloroacetic acid (TCAJ peeling,®’ cryother-
apy, argon laser,® CO2 laser,”"” and Nd:YAG laser thera-
py."""? Small lesions can be effectively treated by surgical
excision.’ If the lesion is large, however, direct closure can
be difficult and contracture, ectropion, and eyelid deformi-
ties can develop. Because these usually occur in middle-
aged individuals with redundant skin, eyelid contractures
do not occur often. However, upper blepharoplasty may
be needed for a drooping eyelid.* If a defect is large after
removal of a xanthelasma, a skin graft is occasionally
performed. However, this is not recommended on the
upper eyelid, because grafted skin on a mobile tissue can
wrinkle easily."”"® Peeling with 25-30% TCA is also used
in some cases to unroof the skin. However, the depth of
treatment is difficult to control with this method, making
complete removal impossible. Moreover, serious compli-

Fig. 2. Same treatment as that for the patient in Figure 1. (A) Before
treatment and (B) 2 weeks after treatment.
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Fig. 3. A 60-year-old female patient (A) before and (B) 1 month after
treatment of xanthelasmas on the upper eyelids.



Fig. 4. (A) Before and (B) one month after Er:YAG laser treatment of
unilateral xanthelasma. There were no signs of hypertrophic scarring
or lagophthalmos.

cations, such as hypertrophic scar formation, contracture,
and ectropion, can occur. A shallow chemical peel will not
completely remove the lesion, which can recur, leading to
multiple procedures. Cryotherapy is also used, but intro-
duces problems similar to those with chemical peeling.
As stated above, several lasers have also been used to
treat xanthelasma. Primitive lasers, such as argon and
continuous mode CO2 lasers, randomly coagulate skin
and lesions with heat. As their treatment depth cannot be
controlled, side effects are a concern. The Nd:YAG laser
has a selective effect on pigmentation, but is not effective
for xanthelasma.' In the mid-1990s, the ultra-pulsed CO2
laser was developed for skin lesion removal, and it can
be applied for less than 1 msec for effective vaporization
with high fluency.” At first, we performed surgical excision
to remove xanthelasmas; then, we changed to the ultra-
pulsed CO2? laser; and now, we use an Er:-YAG laser. The
water absorption coefficient of Er:YAG laser energy is 10
times greater than that of CO2 laser energy. This maxi-
mizes tissue vaporization with less residual thermal ef-
fects, enabling rapid wound healing. Moreover, erythema,
which is seen after CO2 laser treatment, disappears
quickly; post inflammatory hyperpigmentation is rare,
and the down-time is less. The most significant reason
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for the use of Er:YAG laser is that, unlike the CO2 laser,
with which detecting residual lesion tissue can be difficult,
because of thermal effects and formation of char, the
Er:YAG laser causes only mild residual thermal injury and
no char formation, enabling complete removal of xanthe-
lasmas.”* "

We believe that the Er:YAG laser provides the most ef-
fective treatment for xanthelasmas, because it completely
removes eyelid xanthelasmas with a minimal recurrence
rate and it is easy to administer. Common skin lesions on
the eyelids of middle-aged women include syringomas
and milia. These multiple small lesions occur in associa-
tion with sweat and fat glands, and can also be removed
with a laser. The Er:YAG laser can remove these small
lesions with a small spot size and in the ablation mode. If
a middle age person has minor wrinkles around the eyes,
one can apply a combination of coagulation and ablation
modes to remove skin lesions and wrinkles. This will im-
prove skin elasticity and facilitate eyelid rejuvenation.
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