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ABSTRACT: : Low-level light therapy (LLLT) has been studied for its biostimulatory effects on tissue 
repair. LED LASER (LED – light emitting diode; LASER – light amplification by stimulated emission of 
radiation) shows promising results in accelerating healing and cell viability. This review analyzed 
studies published between 2013 and 2023 in the PUBMED, BVS, and SCIELO databases. Fifteen 
studies in Portuguese, English, and Spanish were selected. Energy application between 1 and 10 
J/cm² proved effective for tissue healing, varying with light spectrum, fluence, and wavelength. It 
is concluded that photobiomodulation using LASER or LED is a safe, effective therapeutic approach, 
though further studies are needed for clinical optimization. 
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Os efeitos bioestimulantes do LED LASER e suas indicações no reparo 

tecidual  
 
 
RESUMO: A terapia de luz de baixa intensidade (LLLT) tem se destacado pelos efeitos 
bioestimulantes na reparação tecidual. O LED LASER (LED – light emitting diode; LASER – light 
amplification by stimulated emission of radiation) tem mostrado bons resultados na aceleração da 
cicatrização e na viabilidade celular. Esta revisão analisou estudos publicados entre 2013 e 2023 
nas bases PUBMED, BVS e SCIELO, selecionando 15 artigos em português, inglês e espanhol. A 
aplicação de energia entre 1 e 10 J/cm² demonstrou ser eficaz para o processo cicatricial, variando 
com o espectro de luz, fluência e comprimento de onda. Conclui-se que a fotobiomodulação, via 
LASER ou LED, é uma abordagem terapêutica segura e eficaz, sendo necessária mais pesquisa para 
otimizar a aplicação clínica. 
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Introduction 

There is currently a growing interest in the application of Low-Level Light Therapy (LLLT), a method 
through which Photobiomodulation (PBM) is induced. The literature suggests that the stimulation of 
mitochondrial activity constitutes the main mechanism of action underlying the physiological effects 
observed in LLLT. The use of Light Emitting Diodes (LED) and laser (LASER, from Light Amplification by 
Stimulated Emission of Radiation) has shown positive effects on tissue repair and cellular viability, 
demonstrating satisfactory results in lesions of various etiologies. The action of LLLT occurs at the 
intracellular level, a process known as Photobiomodulation (Mussttaf et al., 2019; Glass, 2021). 

The fundamental basic biological mechanism promoted by LLLT therapy involves light absorption. 
Endogenous and exogenous chromophores, which are photoacceptor molecules located in the protein 
components of the mitochondrial respiratory chain, play a crucial role in this process. The energy from 
incident photons is absorbed by these chromophores, which can transfer the energy to neighboring 
molecules, triggering a series of chemical reactions. As a result, a cascade of biochemical events is initiated, 
culminating in the tissue repair process, mediated by increased enzymatic activity, adenosine triphosphate 
(ATP) production, protein synthesis, cell proliferation, and collagen deposition and organization (Mussttaf 
et al., 2019; Glass, 2021). 

LLLT emits light that promotes intracellular stimulation, whose absorption depends on 
chromophores. If this light is not absorbed for any reason, the therapy will have no effect. LLLT promotes 
Photobiomodulation (PBM), which becomes decisive depending on the wavelength, generating various 
effects such as analgesia, antimicrobial activity, anti-inflammatory action, anti-edematous effect, 
angiogenesis and tissue healing (Glass, 2021). 

Thus, when interacting with tissue cells, the light causes an electron transfer. The low-intensity 
radiations emitted by LLLT do not have the capacity to break chemical bonds, but they do have the potential 
to biochemically alter the cells, releasing chemical substances and normalizing their membrane potential. 
This process results in physiological reactions, such as the activation of protein enzymes through 
chromophores (Basso et al., 2016; Mussttaf et al., 2019). 

LLLT has the capacity to both stimulate and inhibit cellular activities, and may be used in various 
situations, including wound healing, attenuation of inflammation and reduction of pain, thus presenting its 
advantages and indications. Therefore, the therapist is responsible for defining the appropriate dosage for 
each case, considering factors such as the type of pathology, lesion depth, tissue and lesion type, the goal 
of therapy, patient age and systemic condition (Basso et al., 2016; Mussttaf et al., 2019; Glass, 2021). To 
achieve the desired therapeutic results, the professional must initially have knowledge about the 
classification of light within the electromagnetic spectrum, which is determined by wavelength. 
Subsequently, they must understand the main physical properties of each type of light emission (GLASS, 
2021). 

Light-emitting diodes (LED) operate at power levels below those considered by the Federal Drug 
Administration (FDA) as a medical hazard; therefore, they do not need to be subjected to therapeutic device 
regulation (Glass, 2021). 

Photobio-stimulation acts, at the cellular level, as a bio-stimulating resource in tissue repair, 
enhancing cellular metabolism, favoring hydration of the stratum corneum, reducing the release of 
inflammatory cytokines, promoting vasodilation, stimulating protein synthesis such as collagen, and 
speeding ATP production by mitochondria. This modality has increasingly stood out as an effective resource 
in the treatment and acceleration of healing. In applying this therapy, understanding the physical principles 
and interactions with cells in clinical practice will provide effective results for the professional (Basso et al., 
2016; Lima et al., 2017). 

Thus, the objective of this study is to describe the applicability of the use of low-intensity LED and 
LASER in clinical practice, their advantages and indications. The research will seek to explain the effects of 
this therapy, both in stimulation and inhibition of tissue repair, in addition to investigating how it can be 
used in the treatment of major clinical conditions.. 
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METHODOLOGY 

This study is characterized as an integrative literature review, whose goal is to analyze previously 
published studies on the topic in question. For its development, the steps proposed by Cooper (1982) were 
followed: problem formulation, data collection, data evaluation, analysis and interpretation, and 
presentation of results. 

In the problem formulation stage, the guiding research question was: LED LASER as a therapeutic 
perspective in tissue repair: stimulation or inhibition? 

Data collection was performed through consultation of the following databases: US National Library 
of Medicine (PUBMED), Virtual Health Library (BVS), and Scientific Electronic Library Online (SCIELO). 

Studies published in Portuguese, English and Spanish between 2013 and 2023 were considered for 
analysis. The exclusion criteria adopted for this research were: conference proceedings, books, government 
documents and other types of gray literature, in order to ensure the relevance and quality of the sources 
consulted. 

The search terms selected were extracted from Health Sciences Descriptors (DeCS) and the Medical 
Subject Headings (MeSH), which, along with their combinations, are shown in Table 1.. 

 

Table 1 – Combinations of DeCS and MeSH by database 

Bases de dados Cruzamentos 

PUBMED (photobiomodulation) AND (laser therapy) AND (tissue repair) AND (laser diode) 

BVS (photobiomodulation) AND (laser therapy) AND (tissue repair) AND (laser diode) 

SCIELO (photobiomodulation) AND (laser therapy) AND (tissue repair) AND (laser diode) 

Source: Authors. 

 

The search in the databases was conducted using keywords and their respective combinations, 
resulting in the selection of 290 articles. Of these, 15 articles (Table 2) were selected for qualitative synthesis, 
as they aligned with the guiding question of the research. 

Data collection was conducted through the completion of an instrument that contained the full 
journal reference, descriptors, objectives, method, results, conclusions and factors that influence care in the 
tissue repair process using LED LASER in humans. 

Critical analysis of the selected articles was carried out based on the guiding research question and 
the review objectives, allowing discussion of various studies related to the application of LED LASER in the 
healing process of lesions of different etiologies. The results, advantages, indications and different forms of 
therapy application were analyzed. 

All ethical aspects were rigorously respected, since all authors consulted were properly cited in the 
text, as recommended by research ethics standards. 

 

RESULTS 

After the search in the selected databases, 45 articles that met the eligibility criteria were identified. 
Of these, 30 were excluded after reading the title and abstract for not directly addressing the central theme 
of this study. Thus, 15 articles were selected to integrate this integrative review, as illustrated in Figure 1, 
with 9 published in English, 1 in Spanish and 5 in Portuguese. The selection of the analyzed articles is detailed 
in Table 2. 
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Figure 1 – Diagram of the selection of articles for the integrative review.. 

 

Source: Authors. 

 

Table 2 – Synoptic table of the included articles 

Article Title Authors Country Year Type of Study Conclusion 

1 Photobiomodulation: The 
Clinical Applications of Low-
Level Light Therapy 

Graeme Ewan Glass England 2021 Clinical literature 
review on LLLT 

Red/near-infrared light exhibits the 
potential to rejuvenate the skin, 
reduce focal adiposity, heal 
cutaneous wounds, and induce hair 
growth. 

2 Assessing the impact of low 
level laser therapy (LLLT) on 
biological systems: a review 

Ruwaidah os A 
Mussttaf, David FL 
Jenkins, Awadhesh N 
Jha 

United 
Kingdom 

2019 Review of recent 
research articles on 
the interaction of 
lasers and LEDs 

A change in approach is suggested to 
explore the therapeutic effects of 
lasers and minimize possible harmful 
effects. 

3 Photobiomodulation effect on 
children’s scars 

Jehan Alshamoubl, 
Omnia Mohamed, 
Mary Fawzy 

Egypt 2017 Clinical study in 
pediatrics 

LLLT (905 nm, 16 J/cm²) showed 
significant benefits in post-burn 
rehabilitation in children with 
hypertrophic scars. 

4 Fotobiomodulação (laser e 
LED) na cura da esternotomia 
em pacientes hiperglicêmicos 
e normoglicêmicos 

Andréa Conceição 
Gomes Lima, et al. 

Brazil 2017 Randomized 
double-blind 
clinical study 

Laser and LED showed effectiveness 
in accelerating post-surgical 
sternotomy healing. 

5 Terapia LED de baixa 
intensidade (λ 640 ± 20 nm) 
na cicatrização da 
safenectomia 

Raimundo de Barros 
Araújo Júnior, Isabel 
Clarisse Albuquerque 
Gonzaga, et al. 

Brazil 2017 Randomized 
double-blind 
clinical trial 

LLLT with LED significantly aided 
tissue repair. 

6 Evaluation of 
photobiomodulation effect on 
cesarean-sectioned wound 
healing 

Hamid Reza 
Dehghanpour, et al. 

Iran 2023 Unilateral clinical 
trial with 80 people 

PBM increased leukocyte activity, 
stimulating collagen synthesis and 
angiogenesis, in addition to reducing 
the use of analgesics and antibiotics. 

7 Estudo comparativo da 
influência do laser e do LED 
na reparação de úlceras 
diabéticas 

Natália Aguiar Moraes 
Vitoriano, et al. 

Brazil 2019 Comparative study Laser showed greater effectiveness 
in the healing of diabetic ulcers 
compared to LED. 
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8 Low level laser therapy in the 
treatment of aphthous ulcer 

Vishal Anand, et al. India 2013 Case study with two 
patients 

LLLT provided immediate pain relief 
and lesion reduction in aphthous 
ulcers, with no recurrence after 1 
year. 

9 A systematic review of low-
level light therapy for diabetic 
foot ulcer 

Catherine N 
Tchanque-Fossuo, et 
al. 

United States 2016 Systematic review LLLT proved effective and safe in 
treating diabetic foot ulcers, with 
better healing results. 

10 A terapia com laser de baixa 
intensidade previne 
complicações na safenectomia 
pós-revascularização 

Nathali Cordeiro 
Pinto, et al. 

Brazil 2024 Pilot study The laser showed effective response 
in early stages of post-surgical 
dehiscence. 

11 The associations between 
diode laser (810 nm) therapy 
and chronic wound healing 

Di Tang, et al. China 2023 Retrospective study The 810 nm diode laser promoted 
healing and pain relief in chronic 
wounds. 

12 Aplicación del Láser de Baja 
Potencia (LLLT) en Pacientes 
Pediátricos 

Francisco Antonio 
Donoso Martínes, et al. 

Chile 2018 Literature review Low-power laser is effective in 
controlling pain and inflammation in 
pediatric oral pathologies. 

13 Efeitos benéficos da LLLT em 
feridas cirúrgicas após 
cirurgia bariátrica 

Alecsander R Ojea, et 
al. 

Brazil 2016 Randomized clinical 
trial 

LLLT reduced inflammatory markers 
and accelerated healing in bariatric 
surgeries. 

14 Fotobiomodulação no 
processo cicatricial de lesões 
– estudo de caso 

Flávia Daniele Lucio, 
et al. 

Brazil 2020 Case study LLLT was effective in treating skin 
lesions, providing positive and safe 
outcomes. 

15 830 nm light-emitting diode 
low level light therapy 
enhances wound healing 

Pok Kee Min, et al. South Korea 2023 Preliminary study 
with 5 wounds 

LED-LLLT (830 nm) accelerated 
healing and controlled secondary 
infections in wounds of different 
etiologies. 

Source: Authors. 

 

Among the articles analyzed, 80% of them indicate that the use of energy doses from 1 to 10 J/cm² 
is effective for accelerating the healing process (Anand et al., 2013; Min; Goo, 2013; Ojea et al., 2016; 
Tchanque-Fossuo et al., 2016; Lima et al., 2017; Donoso-Martínez et al., 2018; Júnior et al., 2018; Mussttaf 
et al., 2019; Vitoriano et al., 2019; Lucio; Paula, 2020; Glass, 2021; Dehghanpour et al., 2023). Three studies, 
corresponding to 20%, used doses of 16 J/cm² (Basso et al., 2016), 19 J/cm² (Pinto et al., 2014) and 19.44 
J/cm² (Tang et al., 2022). The study that used 16 J/cm² (Basso et al., 2016) was carried out with the objective 
of inhibiting the healing process, aiming to prevent the formation of hypertrophic scars. 

The growing search for better therapeutic results has driven a significant increase in research 
focused on new techniques that favor the phenomena involved in the phases of tissue repair, considering 
their different processes (Júnior et al., 2018). In this context, understanding the events expected in each 
phase of the healing process is essential for the professional to evaluate and indicate the most appropriate 
treatment for each stage of tissue repair, in addition to enabling early detection of possible complications 
(Júnior et al., 2018). 

First, it is essential to establish an analogy between physical agents and energy: therapeutic physical 
agents emit energy generated by equipment, which is absorbed by specific types of biological tissue. This 
energy can be analyzed in terms of intensity, wavelength and pulse mode, and when interacting with organic 
tissues, it generates biochemical responses considered essential for the development of the repair process. 
Photobiomodulation (PBM) refers to the use of photons in a low-intensity non-thermal radiation. It is a non-
invasive, non-toxic, painless and adverse-effect–free technology, widely tolerated by individuals of all ages 
and phototypes. Moreover, it is characterized as a low-cost treatment and acts directly on the modulation 
of metabolic functions. 

Among the various techniques currently available, LED and LASER stand out as effective therapeutic 
modalities in the treatment of several pathological conditions, promoting anti-inflammatory and anti-
edematous effects, stimulating angiogenesis and tissue regeneration, with consequent improvement of 
neuropathic signs and symptoms and pain relief (Basso et al., 2016; Júnior et al., 2018; Vitoriano et al., 2019). 
The main difference between LASER and LED lies in the fact that LASER emits a single color and wavelength 
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with the same orientation, while LED emits multiple wavelengths within a certain range, varying according 
to the color of the emitted light (Júnior et al., 2018; Vitoriano et al., 2019). The combination of LEDs and 
LASER is carried out according to the needs of the biological tissue to be irradiated, taking into account its 
characteristics and depth. This combination is extremely important because it acts directly on essential 
factors for tissue repair through the different wavelengths (Júnior et al., 2018). 

The energy released by LLLT has physical properties that allow the emission of high-energy radiation 
using a specific wavelength according to the therapeutic objective. The sequence of physiological responses 
will be conditioned by factors such as the type of energy emitted, the way it will be transferred to the tissues, 
and the number of sessions performed. Thus, knowledge of the interaction between energy and biological 
tissue is fundamentally important, and the therapist is responsible for defining the dosage for each case, 
which will be decisive for circulation balance and tissue recovery (Basso et al., 2016; Lima et al., 2017; Júnior 
et al., 2018; Vitoriano et al., 2019). 

With this in mind, to understand the effects of physical agents, it is necessary to establish parameters 
for the interaction of these agents with the biological environment. Above all, it should be emphasized that 
radiation dosage is the most important parameter, and it can be emitted in pulsed or continuous mode. In 
the dosage/fluence of LLLT, the dose unit is energy density, that is, the amount of energy per area, and there 
is an ideal dose that should be used to trigger the positive effect. Therapeutic effects will be evidenced 
within a specific interval, called the therapeutic window or range (Anand et al., 2013; Dehghanpour et al., 
2023). 

There are two methods of applying LLLT: scanning and spot application. The scanning method is 
indicated for procedures aimed at accelerating the healing process in lesions, such as in surgical scars. Spot 
application, on the other hand, is performed in areas where the wound depth is more pronounced, in regions 
with greater inflammation, and at the edges of the lesion with protrusion. Each point receives a predefined 
dose and time determined by the equipment itself (Dehghanpour et al., 2023). 

Furthermore, LLLT is a semiconductor subjected to an electric current that emits light classified 
within the electromagnetic spectrum, and can be used for PBM when its wavelength ranges between 405 
nm (blue) and 940 nm (infrared). Different wavelengths generate distinct biological effects. Its action occurs 
through direct intracellular stimulation, mainly in cytochrome c oxidase, which increases deoxyribonucleic 
acid (RNA) synthesis, regulates reactive oxygen species (ROS) and enzymatic activity, resulting in 
mitochondrial ATP production. Cytochrome c oxidase is also present in the respiratory chain inside 
mitochondria, being responsible for organizing cells, inhibiting some actions and stimulating others, which 
results in photobio-stimulation (Pinto et al., 2014; Tchanque-Fossuo et al., 2016). 

Therefore, LLLT induces bio-stimulation in tissues and cells through photophysical and chemical 
reactions, which may result in bio-stimulation or bio-inhibition. It is recommended for treating 
dermatological dysfunctions such as dermatoses, revitalizing tissues by stimulating collagen and elastin 
production, promoting analgesia, accelerating the postoperative process, among others. 

Due to scientific and technological advances, the treatment of lesions has evolved significantly, 
especially in the various phases of tissue repair. In this context, LLLT therapy has shown positive results in 
different types of lesions. These treatments use devices with low-rated power, with the following 
recommended dosages according to their effects: analgesic 2 to 4 J/cm², anti-inflammatory 1 to 3 J/cm², 
regenerative 3 to 6 J/cm² and circulatory 1 to 3 J/cm² (Lucio; Paula, 2020). 

This variety of treatments is related to the different effects of LLLT, considering each wavelength. As 
with LASER, wavelength is the most important characteristic, as it determines which biomolecules will 
interact and the subsequent biological effects (Pinto et al., 2014; Ojea et al., 2016; Tang et al., 2022). 

Moreover, in LLLT treatment, proper patient assessment and correct indication of the therapy to be 
applied are factors that directly influence treatment success. Therefore, it is essential that the professional 
prepares a complete anamnesis form in order to assess the existence of systemic factors (such as previous 
diseases, allergies, medication use) and local factors (such as presence of infection, trauma, hematoma) that 
may interfere with lesion treatment, considering that these factors may result from physical, chemical or 
biological agents. In assessing the lesion, signs of pain, local perfusion, extension, depth and presence of 
tunneling of the lesion must also be observed (Lucio; Paula, 2020). 
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In addition, eliminating factors that may influence therapeutic success is essential, such as ointment 
residue. For that, cleaning the skin with aqueous-based chlorhexidine or polyhexamethylene biguanide 
(PHMB) is recommended (Vitoriano et al., 2019; Lucio; Paula, 2020). The PVC film on the device tip is 
commonly used in clinical practice to prevent the dissemination of bacteria from the equipment to the 
treatment site; its use has shown effectiveness (Dehghanpour et al., 2023). In addition to skin preparation, 
in PBM treatments, biosafety must also be considered, since visible light to the naked eye can damage the 
retina with its radiation, which makes the use of protective goggles essential for both the professional and 
the patient (Min; Goo, 2013). 

Thus, it is important to highlight all risk factors and possible interferences to ensure that the 
treatment approach is properly carried out (Lucio; Paula, 2020).. 

 

FINAL CONSIDERATIONS 

Considering the articles analyzed, it is observed that Photobiomodulation (PBM) has been widely 
studied and has demonstrated significant clinical applicability in the acceleration of tissue lesion repair. 
Through its photobio-stimulating action, PBM promotes vasodilation, angiogenesis, reduction of 
inflammatory infiltrate, accelerates the tissue healing process, and contributes to pain relief and improved 
quality of life for patients. 

It is concluded, therefore, that low-intensity light therapy (LLLT) devices have the ability to both 
stimulate and inhibit cellular activities, being applicable in a wide range of clinical situations. Additionally, 
PBM, using either LASER or LED, is recognized as a safe, effective, non-invasive and low-cost therapeutic 
method, free from adverse side effects for patients who undergo such treatment. However, there is a need 
for the development of new clinical studies that seek to standardize LLLT applications in lesion treatment, 
with more specific and responsive parameters to the therapeutic window, in order to further optimize its 
results and expand its clinical application. 
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