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LED photobiostimulation used in conjunction with natural 
exfoliating serums in the treatment of skin pigmentation 
disorders !
Background and objectives !
The term "skin pigmentation disorders" refers to a range of skin colour alterations. Skin 
pigmentation disorders are actually a rather diverse group of aesthetic issues whose onset is 
closely related to factors such as age, sex, race, the environment and the presence of 
underlying primary conditions which act as triggers1.2. !
Skin discoloration is generally divided into two major classes: hyperpigmentation and 
hypopigmentation. They are differentiated by the presence of either a substantial excess or 
loss of certain skin pigments such as melanin (a substance produced by melanocytes whose 
alteration causes the majority of pigmentation disorders seen in patients), haemoglobin and 
carotenoids. !
Hypopigmentation refers to any kind of skin pigmentation loss (typical in conditions such as 
vitiligo and albinism), where the colour of the skin clearly differs from that normally expected 
e.g. extensive or patchy lightening of the skin. !
The term hyperpigmentation, on the other hand, describes all conditions characterised by the 
overproduction and/or overaccumulation of skin pigments. These include lentigines, ephilides 
(freckles), melasma, pregnancy chloasma and tumour-related disorders (melanomas). !
Sometimes skin discolouration can be a symptom of primary endocrino-metabolic and 
genetic diseases (e.g. Addison's disease, Prader-Willi syndrome, scleroderma). !
One of the most common causes of the onset of hyperpigmentation disorders is excessive or 
unregulated exposure to sunlight, which can bring about or exacerbate the formation of skin 
cancers or other pigmentation changes in the skin. !
Obviously, the complexity and diversity of these issues makes thorough clinical and 
therapeutic analysis extremely important, in order to be able to effectively treat both possible 
underlying primary conditions as well as their secondary aesthetic symptoms2.3. !
The fact that an aesthetic issue of this type can be considered not only a functional problem 
is indisputable (think of the need to control in every context its level of exposure to sunlight), 



but it is also a serious psychological discomfort for those affected, as they end up perceiving 
themselves as flawed or unpleasant in appearance2.3. !
These days, however, technological advances allow this type of problem to be kept under 
control, through targeted drug therapy (especially in the case of triggering primary conditions) 
as well as treatment methods and devices that can benefit skin affected by pigmentation 
disorders. Among these methods, worth mentioning are the most commonly used ones such 
as skin exfoliation with acids (glycolic acid, alpha hydroxyacids, salicylic acid) performed by a 
qualified professional4.5 and ablative laser resurfacing using YAG and fractionated lasers.6.7. !
However, the significant invasiveness and the possibility of human errors involved in the 
application of these therapies has over time made it necessary to identify treatment methods 
which can guarantee efficacy with fewer side effects, minimized invasiveness and maximum 
replicability.  It is in this context that treatment with LED photobiostimulation and natural non-
aggravating exfoliating serums shall be analysed in the following case study. !
Materials and methods  !
The following case study, carried out at the Faculty of Physical and Rehabilitation Medicine at 
G. d'Annunzio University in Chieti-Pescara, describes a 27-year-old woman suffering from 
extensive skin hyperpigmentation, especially on the upper limbs, where small dark patches 
were visible. They were identified as a complex of lentigines and freckles. !
The patient reported that she had always been affected by this problem, indicating a possible 
family predisposition, perhaps exacerbated by occasionally unregulated sun exposure. The 
dark patches were made even more apparent by the pallor of her skin, a factor which is in 
itself indicative of a certain predisposition towards lentigines and freckles. !
In order to assess the patient, photographs of the treated areas on the upper limbs were 
taken at the beginning and at the end of the treatment protocol. !
The patient underwent 8 sessions of photobiostimulation with the Tuenda Keep system. They 
were carried out over 4 weeks, with 2 weekly sessions. At least 48 hours were left between 
each session. The programme for skin pigmentation disorders, which is integrated in the 
Tuenda Keep device software, was chosen for the treatment. The LED projector was 
positioned perpendicularly to the patient's arm and deltoid muscle with the patient lying on 
the contralateral side. Each arm was exposed to biostimulation for 20 minutes, for a session 
total of 40 minutes. !
Used in conjuction with the photobiostimulation was the application of a special anti-dark 
spot serum from the Tuenda Depigmentax series. It is based on natural exfoliating acids 
(alpha-acidic acids and glycolic acid) and antioxidants, thus it was combined with each 
session to ensure an integrated treatment of the complex aesthetic issue that is skin 
hyperpigmentation. !!!
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Preliminary Findings !
Below are the photographs taken before and after the complete treatment protocol of 8 
sessions, which the patient underwent. !!!

!  ! !  !!!
In the detailed photograph of the arm it is possible to observe that following the combination 
treatment with Tuenda Keep and Tuenda Depigmentax serum, the patient showed a marked 
improvement in the appearance of the skin after the 8 sessions. There was a noticeable 
reduction in the number and the pigmentation intensity of the dark spots. There was also an 
improvement in the pigmentation uniformity of all skin in the area examined. This is a sign of a 
possible improvement in the circulatory and metabolic activity of the cutaneous tissue, as 
evidenced by the slight increase in skin redness (hyperaemia). !
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Similar results are evident in the deltoid region of the shoulders, where the reduction of 
hyperpigmentation and improvement of overall skin quality in the area appear even more 
marked than that of the arm, probably due to clothing on the the shoulders which protects 
against external agents (particularly sunlight). !
Conclusion !
The first results highlighted in this study show how the combination of monochromatic LED 
photobiostimulation (i.e. the Tuenda Keep device) and natural anti-dark spot exfoliating 
serums (i.e. Tuenda Depigmentax) can be an effective and minimally invasive treatment 
method for various skin hyperpigmentation disorders. This is due to the ability of this 
treatment combination to stimulate the metabolism and physiological homeostasis of the 
treated tissues. The result is a more uniform and normalised appearance and improved 
physical and functional properties. With this in mind, studies on large heterogeneous samples 
of patients with varied skin pigmentation problems shall be conducted in order to further 
evaluate LED photobiostimulation and natural exfoliating serums as a first-rate treatment tool 
for dark spots. !!!!!!!
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