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ABSTRACT  

Xanthelasma palpebrarum is the most common 
xanthomatous lesion of the skin and a common 
persisting cutaneous condition involving delicate peri-
ocular regions. Currently there are several ablative and 
non-ablative treatments available with various degrees 
of effectiveness. Preliminary studies using 1064 nm Q-
Switched Nd:YAG laser have shown promising results 
of xanthelasma treatment when high intensities were 
used. To assess the safety and efficacy of a single 
session of 1064 nm Q-Switched Photo-Acoustic Laser 
Ablation on xanthelasmas, twelve Fitzpatrick II–III 
patients with 20 palpebral lesions were included in the 
study. All patients completed their post-operative 
clinical evaluation by two different dermatologists. 
The results after 1064 nm Q-S laser treatment were 
rated from good to excellent in all patients. The 
moderate swelling observed immediately after 
treatment was cleared after 5 to 7 days, and 120 days 
after the procedure no scars were observed. 

The 1064 nm Q-Switched laser was therefore 
regarded as a safe and effective solution to treat 
xanthelasma palpebrarum when photo-acoustic 
ablative parameters are used. 
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I. INTRODUCTION 

Xanthelasma Palpebrarum, which is characterized 
by yellowish plaques on or around the eyelids, is the 
most common xanthomatous lesion of the skin. They 
are composed of xanthoma cells, the foamy lipid-laden 
histiocytes, primarily within the upper reticular dermis. 

The main lipid that is stored in histiocytes is 
esterified cholesterol. Xanthelasmas affect less than 
one percent of the population, but they are more often 

observed in women than in men (approximately 3-
fold), and their prevalence increases with age. They are 
linked with hyperlipidemia in about 50% of cases [1]. 

Currently there are various options to treat 
xanthelasma, however treating xanthelasma palpebrarum 
may be challenging because of its delicate location on 
eyelid regions. Traditional treatment of xanthelasma is 
based on surgical excision of relevant and clinically 
evident plaques. Possible risks related to surgical 
procedures performed on delicate peri-ocular regions 
as well as a relatively high percentage of local 
recurrence of xanthelasmas has led physicians to 
explore alternative treatments such as cryotherapy, 
electrodessication and chemical peeling [2].  

Medical literature reports effective use of carbon 
dioxide and Er:YAG lasers in the treatment of 
periocular xanthelasmas [3–8]. With CO2 lasers, the 
lesions can be photothermally removed, but 
substantial risks of scarring and post-inflammatory 
hyperpigmentation should be considered [6]. 
Alternatively, Er:YAG lasers allow precise 
microthermal tissue ablation in delicate anatomical 
locations with excellent control of penetration depth. 
Post-treatment side effects are therefore minimized 
due to extremely well-modulated photo-thermal laser 
effects [7]. With the aim of reducing side effects and 
potential untoward clinical results as observed in 
conventional treatments, non-ablative laser 
technologies have been considered as possible 
alternatives [9–15]. Argon lasers and pulsed dye lasers 
are limited by insufficient penetration depths to 
effectively treat periocular xanthelasmas [11,16,17]. 
Additionally, frequent recurrence and potential 
scarring have significantly limited argon laser use as a 
therapeutic option to treat xanthelasmas [16,17]. 

Recent studies focusing on 1064 nm Q-switched 
Nd:YAG laser treatment of xanthelasmas have shown 
controversial results. A study performed by Fusade 
[13] demonstrated the potential benefits of 1064 nm 
Q-switched Nd:YAG lasers in eradicating 
xanthelasma, however, studies by Karsai et al. [14] and 
Kaliyadan and Dharmaratnam [15] were not able to 
reproduce comparable clinical results. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaliyadan%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dharmaratnam%20A%5Bauth%5D
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In this study we wanted to further evaluate the 
safety and efficacy of single-treatment sessions of 
1064 nm Q-switched Nd:YAG photo-acoustic laser 
ablation for Xanthelasma treatment. 

II. MATERIALS AND METHODS 

Twelve patients aged 33-54 (mean 45) with 
Fitzpatrick skin types II to III and 20 periocular 
xanthelasmas were included in the study. Twelve 
lesions were never treated before and eight were 
recurrent after different previous treatments.  

Before participating in the study, patients were 
informed about potential risks and benefits, including 
potential complications related to 1064 nm Q-S laser 
ablation. Proper informed consents were signed by all 
participants. The study was performed according to 
principles of good clinical practice and the Declaration 
of Helsinki. Eye protection was provided by metal 
corneal eyeshields (COX II – Durette, Canada) (Fig.1). 
During Q-S laser procedures, the affected palpebral 
skin was constantly stretched to “move” xanthelasmas 
as far as possible from eye bulbs.  

 
Fig. 1: Eye protection with metal laser-proof corneal eye-
shields. 

Each patient received a single treatment on each 
xanthelasma with a 1064 nm Q-S laser (QX Max 
system – Fotona, Slovenia) with fluences sufficient to 
generate a visible ablative photo-acoustic effect 
(pinpoint bleeding). An average fluence of 12 J/cm2 
with 2 mm spot and frequency of 10 Hz were used 
according to a multiple-stacking-pass technique. The 
treatment endpoint was set at almost complete 
ablation of visible dermal cholesterol-laden tissue. 
Feathering was performed at the periphery of all 
treated sites. Post-operative care consisted of the 
application of wet compresses with a 0.9% sodium 
chloride (NaCl) solution followed by sterile petrolatum 
until complete re-epithelization was achieved.  

Serial standardized digital photographs taken pre-
operatively and also 42 and 120 days post-operatively 
were assessed by two independent dermatologists. 
Treatment efficacy was graded on a 5 point scale: 0 – 

no improvement; 1 – minor (1–25% clearing); 2 – fair 
(26–50% clearing); 3 – good (51–75% clearing); 4 – 
excellent (76–100% clearing). Safety evaluation 
included clinical assessment of dyspigmentation and 
scarring.  

The patients’ subjective assessments regarding 
treatment outcome and willingness to repeat the 
procedure in case of recurrence were also obtained. 

III. RESULTS 

All subjects completed their post-operative clinical 
examination by two independent dermatologists. 
Clinical improvement was evaluated as good (51–75%) 
in 6 lesions to excellent (76–100%) in 14 lesions with 
an excellent interrated observer’s reliability (~90%) 
(Fig. 2). 

 
Fig. 2: Overall clinical improvement assessed by two 
independent professional observers. 0 = no improvement, 
1 = minimal (1–25% clearance), 2 = fair (26–50% 
clearance), 3 = good (51–75% clearance), 4 = excellent (76–
100% clearance).  

Photographic samples of the treatment results are 
shown in Figs. 3 to 5. All treatments induced purpuric 
discoloration peripherally to the ablated areas and 
moderate swelling lasting from 5 to 7 days.  

 
Fig. 3: a) Patient 1 with xanthelasma on lower eyelid b) 
immediately after c) and 42 days after Q-S 1064 nm laser 
photo-acoustic ablation  

 
Fig. 4: Patient 2 with xanthelasma on both eyelids before (a) 
and 120 days after 1064 nm Q-S laser treatment (b). 
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Fig. 5: Patient 3 with xanthelasma on upper eyelid before (a) 
and 120 days after Q-S 1064 nm laser photo-acoustic 
ablation (b). 

Except for mild post-inflammatory 
hyperpigmentation in two lesions (10%), subsequently 
reported spontaneously fading 120 days after the laser 
procedure, no major side effects such as scars or major 
textural changes were observed. All treatments were 
performed under local anesthesia (infiltration) and 
were reported to be well tolerated. All patients 
reported minimal or no post-operative pain and 
patient satisfaction was high except for the two 
patients who developed a post-inflammatory 
hyperpigmentation (Fig. 6).  

 
Fig. 6: Patient’s assessment of satisfaction with the Q-S laser 
treatment. 0 = no satisfaction, 1 = minimal satisfaction, 2 = 
fair satisfaction, 3 = good satisfaction, 4 = excellent 
satisfaction.  

IV. DISCUSSION 

1064 nm Q-Switched Nd:YAG laser therapy is 
already a well established treatment modality for many 
of the most common pigmentary skin alterations such 
as nevus of Ota, solar lentigos and superficial 
melasma, besides being considered the gold standard 
procedure for tattoo removal [18–21]. 

In vitro measurement of human fat absorption 
spectra have identified promising bands near 1210 and 
1720 nm [22] and have shown that fat tissue can be 
selectively and efficiently targeted with laser light of 
1064 nm [23]. Further, laser lipolysis by 1064 nm 
Nd:YAG laser has shown to be a very safe and 
effective procedure leading to good and reproducible 
clinical results [24]. Since xanthelasmas are defined as 

lipid-laden intradermal plaques, previously reported 
studies suggest that 1064 Nd:YAG laser could be 
effective also for xanthelasma treatment.  

In our study we evaluated the effectiveness of 
1064 nm Q-Switched photo-acoustic laser ablation on 
a series of xanthelasma palpebrarum and our results 
confirmed that this innovative treatment can be 
considered as a safe, effective treatment modality as 
proven by clinical improvements observed in all tested 
patients by two independent observers. 

In the study performed by Fusade, clinical results 
observed in eight out of eleven patients treated with 
1064 nm Q-S laser ablative technique were rated good-
to-excellent after a single session [13]. Karsai et al. [14] 
and a case report presented by Kaliyadan and 
Dharmaratnam [15] could not confirm similar positive 
results, suggesting additional studies should have been 
performed to confirm 1064 nm Q-switched Nd:YAG 
laser photo-ablation as a suitable treatment to 
eradicate xanthelasma palpebrarum. Conflicting results 
of Q-switched Nd:YAG laser therapy on xanthelasmas 
may be justified by different treatment parameters 
used by different authors. In our personal experience 
proper selection of relatively “aggressive” treatment 
parameters are essential for a positive outcome. In all 
previous studies, non-ablative parameters were used 
with fluences between 4 and 8 J/cm2 with an end 
point set at observation of pin-point bleeding [13–15]. 
According to our experience, these parameters may be 
sufficient to achieve a photo-acoustic destruction of 
superficial and intermediate depth esterified-
cholesterol-laden hystiocytes, leaving deeper dermal 
cells intact or only partially affected. This observation 
might partially explain the disappointing results 
described by Karsai et al. [14].  

In our study Q-S laser fluences sufficient to 
generate a visible ablative photoacoustic effect were 
used, with the treatment end-point set at almost 
complete ablation of visible dermal cholesterol-laden 
tissue. Our end-point parameters are thus more similar 
to CO2 and Er:YAG laser photo-thermal ablation. The 
major advantage of the 1064 nm Q-switched Nd:YAG 
laser layering treatment, using 5 ns top-flat pulses, is 
that it allows fragmentation of target cells without 
induction of any significant peripheral thermal effect, 
therefore reducing the risk of post-inflammatory 
hyperpigmentation (PIH) or hypopigmentation and 
scarring. No major side effects such as scars and 
and/or major textural changes were observed in any of 
our 12 patients. The only side effect was a relatively 
short-lasting, mild hyperpigmentation which 
spontaneously faded 120 days after treatment. This 
observation, along with the remarkable clinical results, 
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could account for such a high level of acceptance 
among our study patients. 

V. CONCLUSIONS 

The 1064 nm Q-switched laser can be considered 
as a safe and effective innovative solution to treat 
xanthelasma palpebrarum when sequentially layered 
photo-acoustic ablative parameters are used. Usage of 
1064 nm Q-S Nd:YAG laser to treat xanthelasma 
palpebrarum has been shown to be associated with 
evident clinical benefits including drastic reduction of 
side-effects, like pronounced textural changes, scars, 
or hyperpigmentation/hypopigmentation. The 
treatment is extremely easy to perform and is very well 
accepted by patients. The combination of a highly 
confined, superficial micro-photo-thermal effect with 
deeply penetrating photo-acoustic mechanical 
destruction can produce biological alterations which 
could be unique to Q-S laser systems. This unique 
minimally thermal, photo-biochemical and 
predominantly photoacoustic laser tissue interaction 
could be potentially used to treat skin alterations other 
than xanthelasma palpebrarum. Further studies are 
certainly warranted to explore the many treatment 
possibilities offered by 1064 nm Q-Switched lasers set 
at photo-acoustic treatment parameters.  

Acknowledgement 

The author of this study did not receive any 
compensation for this work from any manufacturer. 
The loan from Fotona of a laser used in the study is 
gratefully acknowledged. 

REFERENCES 

1. Bergman R (1994) The pathogenesis and clinical significance of 
xanthelasma palpebrarum. Journal of the American Academy of 
Dermatology 30: 236–242.  

2. Rohrich RJ, Janis JE, Pownell PH (n.d.) Xanthelasma 
palpebrarum: A review and current management principles. 
Plastic and reconstructive surgery 110: 1310–1313.  

3. Apfelberg DB, Maser MR, Lash H, White DN (1987) Treatment 
of xanthelasma palpebrarum with the carbon dioxide laser. The 
Journal of dermatologic surgery and oncology 13: 149–151.  

4. Gladstone GJ, Beckman H, Elson LM (1985) CO2 laser excision 
of xanthelasma lesions. Archives of ophthalmology 103: 440–
442.  

5. Ullmann Y, Har-Shai Y, Peled IJ (1993) The use of CO2 laser for 
the treatment of xanthelasma palpebrarum. Annals of plastic 
surgery 31: 504–507.  

6. Raulin C, Schoenermark MP, Werner S, Greve B (1999) 

Xanthelasma palpebrarum: treatment with the ultrapulsed CO2 
laser. Lasers in surgery and medicine 24: 122–127.  

7. Borelli C, Kaudewitz P (2001) Xanthelasma palpebrarum: 
treatment with the erbium:YAG laser. Lasers in surgery and 
medicine 29: 260–264.  

8. Mannino G, Papale A, De Bella F, Mollo R, Morgia P, et al. (n.d.) 
Use of Erbium:YAG laser in the treatment of palpebral 
xanthelasmas. Ophthalmic surgery and lasers 32: 129–133.  

9. Basar E, Oguz H, Ozdemir H, Ozkan S, Uslu H (2004) 
Treatment of xanthelasma palpebrarum with argon laser 
photocoagulation. Argon laser and xanthelasma palpebrarum. 
International ophthalmology 25: 9–11.  

10. Drosner M VH (1991) Xanthelasma palpebrarum: treatment with 

the argon laser. Z Hautkr 67: 144–147. 
11. Schönermark MP, Raulin C (1996) Treatment of xanthelasma 

palpebrarum with the pulsed dye laser. Lasers in surgery and 
medicine 19: 336–339.  

12. Berger C, Kopera D (2005) [KTP laser coagulation for 
xanthelasma palpebrarum]. Journal der Deutschen 
Dermatologischen Gesellschaft = Journal of the German Society 

of Dermatology : JDDG 3: 775–779.  
13. Fusade T (2008) Treatment of xanthelasma palpebrarum by 

1064-nm Q-switched Nd:YAG laser: a study of 11 cases. The 
British journal of dermatology 158: 84–87.  

14. Karsai S, Schmitt L, Raulin C (2009) Is Q-switched neodymium-
doped yttrium aluminium garnet laser an effective approach to 
treat xanthelasma palpebrarum? Results from a clinical study of 

76 cases. Dermatologic surgery : official publication for American 
Society for Dermatologic Surgery [et al] 35: 1962–1969.  

15. Kaliyadan F, Dharmaratnam A (2010) Q-Switched Nd: YAG in 

the Treatment of Xanthelasma Palpebrarum. Journal of 
cutaneous and aesthetic surgery 3: 127–128.  

16. Landthaler M, Haina D, Waidelich W, Braun-Falco O (1984) A 
three-year experience with the argon laser in dermatotherapy. 
The Journal of dermatologic surgery and oncology 10: 456–461.  

17. Hintschich C (1995) [Argon laser coagulation of xanthelasmas]. 

Der Ophthalmologe : Zeitschrift der Deutschen 
Ophthalmologischen Gesellschaft 92: 858–861.  

18. Kilmer SL, Lee MS, Grevelink JM, Flotte TJ, Anderson RR 
(1993) The Q-switched Nd:YAG laser effectively treats tattoos. 
A controlled, dose-response study. Archives of dermatology 129: 
971–978.  

19. Goel A (n.d.) Clinical applications of Q-switched Nd:YAG laser. 
Indian journal of dermatology, venereology and leprology 74: 
682–686.  

20. Kilmer SL, Wheeland RG, Goldberg DJ, Anderson RR (1994) 
Treatment of epidermal pigmented lesions with the frequency-
doubled Q-switched Nd:YAG laser. A controlled, single-impact, 
dose-response, multicenter trial. Archives of dermatology 130: 
1515–1519. 

21. Suh KS, Sung JY, Roh HJ, Jeon YS, Kim YC, et al. (2011) 
Efficacy of the 1064-nm Q-switched Nd:YAG laser in melasma. 
The Journal of dermatological treatment 22: 233–238.  

22. Anderson RR, Farinelli W, Laubach H, Manstein D, Yaroslavsky 
AN, et al. (2006) Selective photothermolysis of lipid-rich tissues: 

a free electron laser study. Lasers in surgery and medicine 38: 
913–919.  

23. Ichikawa K, Miyasaka M, Tanaka R, Tanino R, Mizukami K, et al. 
(2005) Histologic evaluation of the pulsed Nd:YAG laser for 
laser lipolysis. Lasers in surgery and medicine 36: 43–46. 

24. Kim KH, Geronemus RG. Laser Lipolysis Using a Novel 1,064 
nm Nd:YAG Laser. Dermatologic Surgery 32: 241–248.  
 
 
 
 
 
 
 
 
 
 

 
 
 

The intent of this Laser and Health Academy publication is to facilitate an exchange 
of information on the views, research results, and clinical experiences within the 
medical laser community. The contents of this publication are the sole responsibility 
of the authors and may not in any circumstances be regarded as official product 
information by medical equipment manufacturers. When in doubt, please check with 
the manufacturers about whether a specific product or application has been approved 
or cleared to be marketed and sold in your country. 


