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ABSTRACT

Background: Xanthelasma palpebrarum [XP] is the most common of the xanthomas with asymptomatic, symmetrical, bilateral,
soft, yellow, polygonal papules around the eyelids. The surgical laser offers an extremely elegant and powerful
solution to this problem.

Aim of the work: To evaluate the efficacy of Argon Laser in treatment of xanthelasma palpebrarum, based on ultrasound
biomicroscopy [UBM)]. Preoperatively, full history and clinical examination had been carried out.

Patients and Methods: The study included 45 eyelids of 27 patients [13 males and 14 females] presenting with xanthelasma
lesion. They underwent single session treatment of XP by Argon Laser, which had been performed on an outpatient
basis. Postoperative UBM had been used to ensure eradication of the lesion. Follow up of the patient every 2 weeks
in the first month then after 6 months].

Results: The UBM was successfully used preoperatively to determine the maximal lesion thickness that can be effectively
safely eradicated in only single session. The therapy was well tolerated, and all lesions responded to the therapy
in only single session. There were no functional or relevant aesthetic complications. The cosmetic outcome was
considered to be excellent in 80% and good in 6.7%of the cases. The study included 45 eyelids, 36 [80.0%] of them
had excellent, 3 [6.7%)] had good, 2 [4.4%] had satisfactory and only 4[8.9%)] patients had poor cosmetic outcome.
There were no recorded recurrent cases [0.0%] in the present study.

Conclusion: Argon laser photocoagulation [single session] represents an alternative treatment in selected cases. It is easy to
be performed well tolerated by the patients. In addition, UBM was important to determine the maximal lesion
thickness that can be eradicated safely in only one session.
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INTRODUCTION

The medical term Xanthelasma palpebrarum [XP]
is composed of two words. Xanthelasma, derived
from ancient Greece where "xanthos" means yellow
and "elesma" means plate. Palpebrarum is a Latin
word that means "near or related to the eyelid." It is
a lipid-rich deposition, mainly cholesterol. It is mostly
semisolid yellowish deposits that are commonly
found along the corners of the upper and lower
eyelids. XP is the commonest cutaneous
presentation of xanthoma. The epidermis is spared
and the papillary dermis as well. It is characterized
by soft, yellowish papules and plaques that occur
more commonly near the inner canthus of the eyelid
more often at the upper eyelid. Lesions are usually
symmetrical. There might beone or multiple
lesions [1-3],

Xanthelasma palpebrarum is a benign condition
that never leads to serious consequences, but it is
cosmetically bothersome, and most of the patients
are unhappy about their image, and seek medical
advice. Patients visit reconstructive surgery units,
dermatology offices, and ophthalmology clinics
looking for permanent solutions. Unfortunately, the
recurrence rate of Xanthelasma is high despite the
treatment mode. Furthermore, it is important to treat
the underlying medical conditions like hyper-
lipidemia, liver diseases, diabetes, and thyroid
disorders!4l.

Xanthelasma was found to be associated with
dyslipidemia. Thus, we recommend patients with
xanthelasma to check their lipid profile and receive
diet control and lipid-lowering medications for lipid
abnormalitiesl®l.

Several methods can be used to treat
xanthelasma palpebrarum, including simple surgical
excisionl®l, cryotherapyl’l, chemical peeling with tri-
chloroacetic acid, with risk of irritation and
paini®l, and laser treatment. Different types of laser
were tried using carbon dioxide laserl], argon
laserl’0, KTP  [Potassium titanyl  phosphate]
laser!!!], erbium: YAG [Neodymium-doped Yttrium
Aluminum Garnet] laser!'? and pulsed dye laserl'3l.

In this study we used argon laser in treatment of
xanthelasma in only a single session which
appeared safe with low risk of scarring. Tissue
coagulation via laser therapy is achieved when light
is absorbed by tissue chromophores corresponding
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to the laser’s specific wavelength of light. Three of
the major chromophores in the skin are melanin,
hemoglobin and cellular water!'4l.

As the chromophore absorbs light, thermal
energy is released and absorbed by the surrounding
tissue, thereby causing tissue destructionl!4],

In the case of xanthelasma, it is postulated that
the thermal energy damages the perivascular foam
cells leading to their destruction. In addition, the
coagulation of hyper-permeable vessels within the
dermis could theoretically lead to blockage of further
lipid leakage into the tissue and thus prevent
recurrencel3],

Ultrasound biomicroscopy is an easy, non-
invasive test used to visualize normal eyelid
structures. It can be used in the diagnosis and follow-
up of eyelid problems. The normal upper eyelid
structures showed no significant differences based
on age or genderl'9], fatty tissue appears hypoechoic
on ultrasound so xanthelasma appears mostly hypo-
echoicl'l,

AIM OF THE WORK

To evaluate the efficacy of Argon Laser in
treatment of xanthelasma palpebrarum, based on
ultrasound biomicroscopy [UBM].

PATIENTS AND METHODS

A prospective, non-randomized, non comparative
study had been carried out at El-Sayed Galal
Hospital, between September 2018 and June 2020.

The study protocol adhered to the codes of
declaration of Helsinki and had been approved by
the ethics board of Al-Azhar University.

The study included 45 eyelids of 27 patients
presenting with xanthelasma lesion. Patients were
13 males and 14 females. The average age was 56
years [range 39-66 years].

The Inclusion criteria were: patients with
xanthelasma. On the other side, any patient with any
chronic skin disease had been excluded from the
study.

Mobile photos had been taken using mobile
iPhone X. In additon, UBM had been used
preoperatively to measure the dimensions and depth
of the lesion as shown in figure 1. Preoperatively, full
history and examination [general & local] had been
carried out. In addition, the patient signed an
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informed consent after counseling about the
technique, risks, benefits and alternatives of the
procedure.

Xylocaine gel had been applied to the surface of
the lesion followed by local infiltration anesthesia of
lidocaine 2%. Argon laser machine [visulas 532 vite
from ZEISS] had been used. The Laser settings
were: power [1000 mW], spot size [500 micron],
duration of pulse [0.2-0.4 seconds] and wave length
[500 nm].

The procedure had been done on an outpatient
basis. Margin of the skin lesion had been outlined
with a pen. The boundary between the abnormal and
normal tissue had been firstly outlined by the laser.
Then, the abnormal tissue had been gradually
removed. The skin in the area of the lesion had been
manually stretched to prevent surrounding tissue
damage. Special attention had been paid to the
margins of the lesion in order to prevent recurrence.
Inevitable overlap of laser burns had been performed
in our technique for complete eradication of the
lesion and had been ensured by disappearance of all
fatty tissue [yellowish in color] and appearance of
normal healthy tissue [bright red in color] which was
the end point as shown in figure 3.

All these steps were performed in only a single
session, we could remove lesion up to 1.50 mm in
depth. During the procedure an eye protector was
applied so as not to cause any damage to the treated
eye. Postoperative treatment composed of Hyalo4
Control Cream [Hyaluronic acid, sodium salt 0.2 % &
silver sulfadiazine 1%)] twice daily for 2 weeks. The
crust which had formed fallen within 7-14 days and
newly formed layer of skin was seen as shown in
figure 4. Ultrasound biomicroscopy used post-
operatively to be sure from complete eradication of
the lesion and follow up as shown in figure 5, mobile
photos were taken afterwards to evaluate the
cosmetic outcome [follow up of the patient every 2
weeks in the first month then after 6 months, photos
taken after complete healing of the lesion].

Cosmetically, the results rating from poor to
excellent, means the skin of the lesion returned
normal as the rest of the surrounding skin, good
means the skin of the lesion returned nearly normal
as the rest of the surrounding skin, satisfactory
means the skin of the lesion had acceptable color
and poor means there were new scar

Figure [1] Ultrasound Biomicrscopy, [upper] OPTIKON
Hiscantouch made in Italy, [lower] UBM probe

Figure [2]: UBM of xanthelasma preoperative, d1 [0.98mm] is
thickness; d2 [4.46mm] is from side to side

Figure [3]: Appearance of normal healthy tissue [bright red in
color] immediately after laser.
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Figure [5]: UBM postoperative
RESULTS

In the current work, 45 eyelids [here each eye lid
was treated as a separate patient] were included, 18
of them [40.0%)] were for males and 27 [60.0%] were
for females. The smoking history was absent among

33 [73.3%], mild among one [2.2%), moderate
among anther one [2.2%] and heavy smoking had
been reported among 10 [22.2%]. Hyperlipidemia
were reported among 9 [20.0%)], diabetes mellitus
reported among 15 [33.3%)]; the skin complexion was
fair among 31[68.9%], medium [2; 4.4%)] and
medium dark [12; 26.7%)]; the patient body mass
index was within normal among 18[40.0%] and
overweight reported among 27[60.0%] [Table 1].

A complete removal of the xanthelasma lesions
was achieved in all cases and all cases performed in
only a single session. Xanthelasma recurred in zero
eyes, 812 months after treatment.

The cosmetic outcome was poor in four patients,
two were satisfactory, three were good and thirty six
were excellent in cosmetic outcome. Three patients
showed mild erythema, nine showed hypo-
pigmented lesions and thirty three patients showed
no pigmentation .Seven patients had mild scar, two
had heavy scar and thirty six had no scar. The
maximum lesion thickness could be removed was
1.50mm, the minimum lesion was 0.02mm.

Table [1] Patient characteristics

Count [45 eyelids] %
Sex Male 18 40.0%
Female 27 60.0%
Smoking No 33 73.3%
Mild 1 2.2%
Moderate 1 2.2%
Heavy 10 22.2%
Hyperlipidemia 9 20.0%
Diabetes 15 33.3%
Hypertension 16 35.6%
Skin complexions | Fair 31 68.9%
Medium 2 4.4%
Medium dark 12 26.7%
Normal 18 40.0%
Overweight 27 60.0%

Table [2]: Summarizes all results of the patients. The cosmetic result, pigmentation, scar and recurrence

Statistics
n. %
Cosmetics outcome Poor 4 8.9%
Satisfactory 2 4.4%
Good 3 6.7%
Excellent 36 80.0%
Pigmentation No 33 73.3%
Hypo pigmented 9 20.0%
Erythema 3 6.7%
Disfigurement scar No 36 80.0%
Yes 2 4.4%
Mild 5 11.1%
Hypotrophic scar 2 4.4%
Recurrence Yes 0 0.0%
No 45 100.0%
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Figure [6]: Effect of Argon laser treatment [bilateral ]; a: Xanthelasma before treatment, b: after 1 month of argon laser

therapy

b

Figure [7]: Ubm changes. A: hypoechoic lesion [arrow] before laserd1 [0.61mm] is thickness, d2 [4.79mm] is from side to, b:
complete disappearance after laser

DISUCSSION

The classical treatment of xanthelasmas is
surgical excision; this method is associated with
a concrete risk of scarring, especially when recurrent
xanthelasmas are treated. The scars could lead to
ectropion or facial asymmetry. On the other hand
argon laser treatment has no risk of ectropion or
facial asymmetry. This lesion could bleed
significantly due to close spatial association of the
foam cells with the vessel walls; Recurrence after
surgical excision is not infrequent ['7],

Mendelson and Maasonl('8lgave 40% recurrence
rate after the first excision and 60% after the second
in their 92 patients. When four eyelids were involved
they had an 80% recurrence rate, most recurred in
the first year and the rate declined each year to up to
10 years thereafter.

Very extensive lesions may not be operable at all.
Furthermore, for the treatment of relapses, the
surgical approach may not be repeatable in contrast
to argon laser technique which can be repeated if
needed. On the other hand, the chemical
cauterization of xanthelasmas with trichloroacetic
acid or its derivatives has not proven satisfactory.
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The depth of tissue penetration by the chemicals is
hardly controllable; the risk of damage to the
conjunctiva or sclera is high [8]; in our study we can
detect the depth of the lesion by using UBM.

In the present study we measured the depth of
the lesion using UBM and we can control the level of
tissue penetration and stop at the end point;
fortunately, due to their superficial location,
xanthelasmas are ideal target for laser therapy. It is
presumed that the caloric energy that originates from
the coagulation of the vessels within the upper
corium leads to damage of the perivascular foam
cells in the lesion. The coagulation of the patho-
logically hyperpermeable vessels would lead to a
block of the leakage of lipids into the tissue and
thereby prevents recurrence. The precise photo
ablation and coagulation of the skin’s strata allow a
gentle and bloodless ablation of the lesions [19],

The histological changes of xanthelasma after
argon laser therapy are consistent with a superficial
photocoagulation of the upper skin levels to a depth
of 1 mm of dermis, preserving dermal appendages
and aiding in the rapid healing of the wound [20],

As xanthelasma is usually confined to the
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superficial reticular layer of the dermis, defects
created by laser burn that do not extend deeper than
this layer can heal without scarring. Hintschich
reported 12 recurrences out of 32 treated lesions
within the first 12-16 months after argon laser
therapy ["°l. This was may be due uncontrolled risk
factors or due to incomplete removal of the lesion .

After the treatment of xanthelasma with the argon
laser, the treated area showed a bluish tinge. About
1-2 weeks after the treatment, the lesions were
completely relieved without any scarring or
dyspigmentation. Hintschich described the cosmetic
outcome as good or very good in 80% of cases with
argon laser treatment ["l. There are different types
of laser that can be used for treatment of
xanthelasma. Raulin and his co-workers reported
series of 52 periorbital xanthelasma treated with
ultra-pulsed carbon dioxide laser, all lesions were
removed completely with a single laser treatment. As
regard for side effects, only transient pigment
changes [4% hyperpigmentation, and 13% hypo-
pigmentation] with no visible scarring was observed.
Three patients [13%)] developed a recurrence of
xanthelasmal'3l.

In the present study we also used single laser
session but in contrast to Raulin there were no
recurrent cases had recorded. Also, Saif treated
25 patients with carbon dioxide with promising
results. Most of patients got satisfactory cosmetic
appearance. In 5 lids some pigmentary [5.7%]
changes and 8 [9.1%] lids had recurrencel?!l. Berger
and Kopera employed KTP laser [532 nm] for first
time with 85.7% of cases showed respectable
reduction in xanthelasma after 1-3 KTP laser
sessions without side effects, also 70% of their
patients  tolerated treatment  without any
analgesia ['l. The use of dye laser [585 nm] was
described by Gosepath and Mann who divided
treatment in 4-5 successive sessions, high patient
acceptance with absence of complication was
reportedi22],

Erbium: YAG laser which was used in this study,
is an instrument that allows surface removal of skin
with minimum heat effect, only operative inside the
skin without involving the melanocytes and blood
vessels. Itis characterized by a wave length 2.94 um
that corresponds to maximum absorption of water.
Since approximately 77% of skin consists of water,
this absorption was the optimal condition for the
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removal effect. When the energy administered
reaches the removal threshold, the water vaporizes
at ultrasonic speed, removing the tissue with the
sound phenomenon of a sharp bang('2],

Borelli and Kaudewitz treated 33 xanthelasma
lesions with erbium: YAG laser with promising results
as all lesions were removed without hyper-
pigmentation or scarring. Alsol'?l, Mannino and
colleagues reported good esthetic results in 30
female patients, 70 xanthelasmas treated with
erbium:YAG laser without leaving scars and/or
dyspigmentation. 23]

Kaufman and Hibst treated 9 xanthelasmas in
4 patients with erbium: YAG laser using spots with a
diameter 2000 micron and energy of 315 mJ. Only in
2 patients particularly extensive lesions, atrophic
scars remained after 4 months(24l.

Drnovsek-Olup and Vedlin reported that in 32
xanthelasmas of 8 patients treated with erbium: YAG
laser and with average follow up of 3 months, an
optimum results were achieved in 100% of patients.
For all the lesions, one single session of treatment
was sufficient.l2%]

In line with our study, Basar et al. 261 and
Abdelkader and Alashryl2”l used argon laser for
treatment of xanthelasma palpebrarum .

In the present study we achieved 100%
clearance with 0.0% recurrence rate and achieved
80.0% of excellent cosmetic outcome, while
Abdelkader and Alashry2’l - achieved 100% of
clearance with 0.0% recurrence rate and achieved
‘excellent” results among 71.4%. Basar et al. [%]
achieved 100% of clearance with 6 cases recurred
[duration of follow up was 8-12 months] and
achieved “good” results 85% of cases.

Conclusion: Argon laser can be a good
alternative to other lines of treatment of xanthelasma
palpebrarum, It is safe, has a low risk of visible
scarring and interestingly in our study with tight
control of risk factors by an internist as well as by the
clearly defined laser treatment end point, no residual
or recurrent lesions were encountered up to 12
months.
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