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Introduction 

Melasma is one of the acquired, frequent and recurrent benign 

pigmentary diseases. It represents 4 to 10% of consultation 

reasons at dermatology services in Mexico. Starting from the 

theory of acoustilysis, shock waves have not only the ability to 

break the electromagnetic field that is generated secondary to 

the laser irradiation generating an exchange in the electrons of 

the atom, but also to improve blood and lymphatic circulation 

which results in the removal of pigment faster and more 

effectively with an effect local anti-inflammatory that reduces 

the risk of developing post-pigmentation inflammatory. To 

achieve this, the aim of this study is to compare the effectiveness 

of photodynamic therapies for the pigmentary and vascular 

component of mixed melasma with and without electromagnetic 

shock waves. 

 

 

Material and Methods 

For photodynamic therapies the following platforms were used 

Nd:YAG Q-switched 1064 nm in picoseconds (DiscoveryPico, 

Quanta System, Italy), Nd:YAG long pulse ultrapulsed 1064 nm 

(Skin clear SRVH, Wontech, Korea) and IPL (Nordlys, Candela 

Medical, United States). 
 

Four female subjects were recruited, with a diagnosis of mixed 

facial melasma, who had not received treatment for melasma in 

the two months prior to carrying out this study. Once the 

eligibility criteria were fufilled, they were randomly assigned 

into two groups (Figure 1): 
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Abstract 
Background: Melasma treatment is a challenging dermatological condition. Photodynamic therapies combined with shock 

waves could provide a new way to get more efficient and satisfactory therapeutic results based on the theory of cell lysis through 

the effect of shock waves on damaged skin. 

Aim: Compare clinical improvement of mixed facial melasma after Nd: YAG Q-switched 1064 nm picoseconds laser, ultra 

pulsed Nd: YAG long pulse and IPL 550 nm with and without extracorporeal shock waves.  

Patients and methods: Two groups of patients were randomly selected. Treatment protocol in group A included IPL plus Nd: 

YAG long pulse laser and Nd YAG Q Switch 1064 nm without utilizing shock waves. Group B protocol combined photodynamic 

therapies plus extracorporeal shock waves between each laser modality. A total of 4 sessions were carried out with 4 weeks 

intervals between each one with a follow-up of 3 months after sessions were completed. 

Results: The average age of the studied population was 51 years (47 to 57 years). In the evaluation carried out based on the 

photographs from the professional camera, the only participant in whom there was an observable change from group A was 

subject 02, who presented a 20% reduction in pigmentation; while for subjects 03 and 04 (group B), the reduction in 

pigmentation was 40% and 20% respectively. However, in the results obtained from the analysis of the images taken with the 

dermatoscope and the specialized camera, subject 02 presented a 40% reduction in pigmentation and a 20% reduction in the 

vascular component; Meanwhile, for subjects 03 and 04 (group B), the reduction in pigmentation observed was 60% for subject 

03 and 40% for subject 04, referring to the vascular component it was 40% and 20% respectively.  No serious adverse events 

occurred. 

Conclusions: Shock waves are useful in multi-laser therapy for melasma, and their use does not entail risks that trigger 

significant adverse effects. These results establish foundations to continue studying the role of shock waves as concomitant 

therapy with laser equipment in mixed melasma. 

Shock waves are useful in multi-laser therapy for melasma, and their use does not entail risks that trigger significant adverse 

effects that could be grounds for prohibiting or contraindicating their use in patients with this pigment alteration. 
 

Keywords: Melasma, Laser Picoseconds, IPL, Shock Waves. 
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Treatment protocol for group A:  

1. IPL 555 nm 5ms at 2-5 J/cm2, pulse train of 3 in 45 ms 

delay, 2 to 5 full area passes until reaching endpoint  

2. Nd:YAG Long Pulsed 1064nm spot 5 mm, pulse width 0.3 

ms, 10 Hz, fluence 10-15 J/cm2, 300 to 500 pulses per 

treated area until reaching endpoint (mild erythema) 

3. Nd:YAG Q-Switch 1064 nm picoseconds, spot 7 mm, 

fluence 0.7 to 0.9 J/cm2, 10 Hz, 100 to 150 shots only on 

the spot and until reaching the endpoint (mild erythema). 

4. 5-minute delay between each modality mode was made. 

Treatment protocol for group B:  

1. Extracorporeal shock waves (Storz Medical) gun-type 

applicator, focused, white rubber tip, 1.8 energy, 18 Hz, 

2000 to 3000 shots per area to be treated procedure was 

done at the beginning and as the last step of the protocol. 

2. IPL 555 nm 5ms at 2-5 J/cm2, pulse train of 3 in 45 ms 

delay, 2 to 5 full area passes until reaching endpoint (mild 

erythema) 

3. Nd:YAG LongPulsed 1064nm spot 5 mm, pulse width 0.3 

ms, 10 Hz, fluence 10-15 J/cm2, 300 to 500 pulses per 

treated area until reaching endopoint (mild erythema) 

4. Nd:YAG Q-Switch 1064 nm picoseconds, spot 7 mm, 

fluence 0.7 to 0.9 J/cm2, 10 Hz, 100 to 150 shots only on 

the spot and until reaching the endpoint (pink side). 

 

 
Group results table there is group A, group B 

 

At the end of each session, only facial cleansing and sun 

protection will be indicated every 4 hours. A total of 4 sessions 

will be carried out with 4-week intervals between each one and 

a follow-up 3 months after completing the protocol. 

For evaluation of this clinical follow up standardized clinical 

photographs from the front, both profiles and by specific areas 

with a SONY A1 professional camera and with a camera 

specialized for assessment of pigments and blood vessels 

(Miravex), spectrophotometry and colorimetry (Cortex 

Technology) were taken.  

 

Each of these measurements were took at beginning of the 

protocol, before and after each session (x4) and every month for 

3 months after the end of the study as a follow-up. 

 

Results 

The average age of the studied population was 51 years (47 to 

57 years), all research subjects attended four sessions on the 

scheduled dates except for subject 1 of group A, who missed one 

of the sessions. 

Group A (Without shock waves) 

- Subject 01 of group A: no decrease in pigmentation or 

vascular component is observed in the images taken with a 

professional camera (Figure 1), as well as in the images 

obtained by dermatoscope (Figure 1), and specialized 

camera (Figure 1). 

- Subject 02 group A: in the professional camera photographs 

(figure 2), the observed decrease in pigment is slight, 20%, 

however, in the evidence using a dermatoscope and 

specialized camera, it is observed at the discretion of the 

medical team. , a reduction in pigment of 40% and 20% for 

the vascular component (Figure 2). 

Group B (With shock waves) 

- Subject 03 of group B: The improvement observed by the 

medical team in the photographs is 40% (Figure 3). While 

in the dermoscopic and specialized camera images, the 

improvement in the reduction of pigment is observed by 

60% and by 40% in the vascular component of melasma 

(Figure 3). 

- Subject 04 of group B: The images taken with a 

professional and specialized camera demonstrated a slight 

improvement of 20% for both components (Figure 4). In the 

images taken with a dermatoscope, improvement was 

observed in the decrease in the quantity and density of the 

pigment by 40% and the vascular component by 20% 

(Figure 4). 

 

In both groups, mild erythema was observed at the end of each 

session, which subsided without the need for administration of 

topical or oral medications. No adverse effects were reported in 

the post-treatment. 

Image analysis is carried out by subject and by group and the 

following was observed: 
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Figure 1: Subject 1 Group A. 
 

 
 

Figure 2: Subject 2 Group A. 
 

 
 

Figure 3: Subject 3 Group B. 
 

 
 

Figure 4: Subject 4 Group B. 

Discussion 

Among the benign pigmentary diseases, we find melasma as a 

chronic, acquired, very frequent and recurrent pathology. It is an 

alteration of melanogenesis that presents as hyperpigmentation 

in areas of the body with greater sun exposure, predominantly 

on the face. Its diagnosis is purely clinical and is based on the 

finding of brown, asymmetrical, generally bilateral macules 

with a centrofacial, malar and mandibular presentation mainly 

[1, 2]. 
 

There are multiple treatment options, however, their approach 

must be individualized, and the patient must be educated about 

the use of broad-spectrum photoprotection, preferably mineral, 

to prevent this condition. Most of the therapeutics used aim to 

suppress the proliferation of melanocytes and inhibit the 

synthesis of melanin, block the formation of melanosomes 

achieving their degradation [3]. 
 

Laser treatments are a good alternative for those patients who 

have not improved after the use of conventional treatments and 

given that melanin can absorb a wide range of light of the 

electromagnetic spectrum (200 to 1200nm), multiple devices 

will be suitable for the treatment of melasma [4]. The best results 

have been associated with a combination of IPL with lasers such 

as Nd:Yag 1064 Q-switched to reach greater depth and thus 

complete treatment of epidermal and dermal melasma, thus 

observing a significant reduction in the MASI score. However, 

some complications have been reported, including leukodermias 

induced by the abuse of these lasers. It is imperative to continue 

the search for treatments that allow improvement of the pigment 

and the vascular component of the pathology to achieve better 

results.  
 

In this study, the aim was to apply what was mentioned in the 

study by Michael S. et al. directed to the treatment of 

endogenous pigments found in dischromias such as melasma. 

Very variable results have been demonstrated after the 

application of light technologies in this condition. [5] The main 

complication reported is post-inflammatory hyperpigmentation, 

that’s why the parameters used for this protocol were 

conservative. Mild transient erythema was the only side effect 

reported at the end of each session of this protocol, which 

improved in all cases after a few hours without the need to apply 

topical corticosteroids or any other type of treatment.  
 

Extracorporeal shock waves are high-intensity mechanical 

waves (500–1000 bar) of a microsecond duration with a 

morphology characterized by a rapid positive phase followed by 

a negative phase. It is usually used in urology and orthopedic 

disorders. Now days it has been shown to have a positive effect 

in skin wound healing.  
 

The main mechanisms of action on the skin its propose to 

participate in activation of lymphatic and blood drainage of the 

area to be treated, and on the other hand the rupture of the 

electromagnetic field formed by the change in the electrical 

charge of the electrons when the photoacoustilysis. effect occurs 

when the exogenous pigment particles fracture (tattoo ink) [6]. 

This facilitates the following passes of the laser, allowing 

disruption of pigment ensuring making this pigment small as 

possible to be phagocytosed and transferred to the via lymphatic 

and blood drained. [7,8]. 
 

In research subjects who received laser treatment combined with 

shock waves, a greater reduction in pigmentation was observed 

compared to subjects in group A, who received laser treatment 

alone. This may be because shock waves play an important role 

in facilitating pigment removal. 
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The only research subject who did not present a reduction in 

pigmentation was subject 01, to whom only the laser treatment 

was applied, following the parameters described in table 2. 

However, this may be since he was the only one subject who did 

not attend the four scheduled sessions and who missed eight 

weeks between the first and second sessions, instead of the four 

that were established in the protocol. 
 

The results, despite demonstrating an apparent difference 

between both treatment schemes, as there was a greater 

reduction in pigmentation in the research subjects who received 

concomitant shock wave treatment with laser therapy, cannot be 

taken as conclusive, because it was an exploratory design in 

which the sample size was not calculated with adequate 

statistical power. However, it sets a precedent for the 

effectiveness of shock waves when combined with standard 

laser therapy. 
 

Starting from this, this study aims to lay the foundations for the 

use of extracorporeal shock waves as an additional option for 

the treatment of melasma based on the photoacoustic effect of 

this technology against pigment. 
 

Conclusions 

The results of this protocol, despite being very limited to the size 

of the sample studied and the controls used, present a visible 

difference in the reduction of pigmentation between the two 

groups. The greatest reduction corresponds to the research 

subjects in group B, who received a treatment scheme with laser 

and shock waves. These results establish certain foundations to 

continue the study of the role that shock waves play as 

concomitant therapy with laser equipment and allow the 

development of more effective and safe treatment schemes for 

patients with mixed melasma. 
 

Shock waves are useful in multi-laser therapy for melasma, and 

their use does not entail risks that trigger significant adverse 

effects laying foundations for the use of extracorporeal shock 

waves as an additional option for the treatment of melasma 

based on the photoacoustic effect of this technology against 

pigment. 
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