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ABSTRACT

Introduction: Diabetic foot ulcers are a common complication of diabetes
mellitus, with a high risk of infection and amputation. Low-level laser therapy
has emerged as a promising adjuvant therapy.

Objective: To evaluate the benefits of laser therapy in reducing ulcer size and
pain in patients with diabetic foot ulcers.

Methods: An observational, longitudinal, and prospective study was
conducted in 39 patients with DFU treated with red laser point (670 nm, 10
J/cm?2, 14 sessions). Ulcer size (scale: good/bad) and pain (Likert scale) were
assessed pre- and post-treatment.

Results: 69,2 % of patients were aged 51-79 years, and 61.5 % were men.
Hypertension was the most common comorbidity (56,4 %). 53,8 % of the
ulcers were located on the plantar region. After treatment, 46,1% showed a
reduction in size to 1 cm, and 66,6 % reported no pain. Seventy-seven percent
had a favorable clinical outcome.

Conclusion: Laser therapy significantly reduced ulcer size and pain, making
it an effective therapeutic option for diabetic foot ulcers.

Keywords: Laser Therapy; Diabetic Foot Ulcer; Diabetes Mellitus; Wound
Healing

RESUMEN

Introduccion: las ulceras del pie diabético son una complicacién frecuente
de la diabetes mellitus, con alto riesgo de infeccién y amputacién. La
laserterapia de baja potencia ha emergido como una terapia adyuvante
prometedora.

Objetivo: evaluar los beneficios de la laserterapia en la reduccion del tamafio
de las Ulceras y el dolor en pacientes con Ulceras del pie diabético.

Métodos: estudio observacional, longitudinal y prospectivo en 39 pacientes
con UPD tratados con laser puntual rojo (670 nm, 10 J/cm?2, 14 sesiones). Se
evalud el tamafio de la ulcera (escala: bueno/malo) y el dolor (escala de
Likert) pre y postratamiento.
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Resultados: el 69,2 % de los pacientes tenian entre 51-79 anos, 61,5 % eran
hombres. La hipertension arterial fue la comorbilidad mas frecuente (56,4 %).
El 53,8 % de las Uulceras se localizaron en la regién plantar. Tras el
tratamiento, el 46,1 % mostré reduccion del tamafio a 1 cm, y el 66,6 %
reportd ausencia de dolor. El 77 % tuvo evolucion clinica favorable.

Conclusion: la laserterapia redujo significativamente el tamafio de las Ulceras
y el dolor, siendo una opcidon terapéutica efectiva para Ulceras del pie
diabético.

Palabras clave: Laserterapia; Ulcera Del Pie Diabético; Diabetes Mellitus;
Cicatrizacion

INTRODUCTION

Diabetic foot is a multifactorial clinical complication that arises as a result of
chronic hyperglycemia, which generates peripheral sensory neuropathy that
decreases pain perception and the ability to detect trauma. In many cases,
this process is aggravated by the presence of ischemia, which compromises
tissue oxygenation. The combination of these factors, combined with
mechanical trauma, triggers the formation of ulcerous lesions. (1)

This condition results from the interaction between systemic factors (such as
immunosuppression and chronic inflammation) and local factors (such as
abnormal pressure or infections), which not only predispose to the
development of preulcerative lesions (calluses, fissures) but also promote
progression to established ulcers, especially when aggravating factors such as
infections or repetitive mechanical loading coexist. (2:3)

Despite the heterogeneity of the clinical manifestations of diabetic foot, the
pathophysiology underlying the development of ulcers and their complications
follows a common pattern, mediated by multiple interrelated factors.
Predisposing factors include peripheral neuropathy—present in more than
90% of cases—macro- and microangiopathy, and diabetic arthropathy, which
together create a substrate vulnerable to injury. These factors combine with
precipitating factors, such as mechanical trauma (often unnoticed due to loss
of sensation) and poor local hygiene, which trigger the ulcerative process. )

Finally, aggravating factors, particularly infection, amplify tissue damage,
accelerate ulcer progression, and determine the functional prognosis of the
limb. It should be noted that neuropathy plays a central role in this
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pathophysiological cascade, not only as an initial facilitator of injury but also
as a driver of its progression to severe complications. (5:6)

ISSN: 2789-7567 RNPS: 2524

Infection in a diabetic foot with neuropathic and ischemic involvement
represents a critical factor in disease progression, making risk factor control
an essential therapeutic objective to prevent or delay its progression to
amputation. It is important to emphasize that antibiotic treatment alone is
insufficient to control the infectious process, requiring extensive surgical
debridement to remove all necrotic tissue (-9, This combined approach seeks
to interrupt the vicious cycle of infection-ischemia-neuropathy that
characterizes severe forms of diabetic foot.

Among these adjuvant therapies, low-level laser therapy (LLLT) stands out for
its photobiomodulatory mechanism of action. This technique uses light energy
generated by atomic excitation (emission of photons), constituting a
noninvasive, painless, and easy-to-use clinical method. Depending on their
power, lasers are classified as high-power (with thermal and ablative effects)
and low-power (where energy dispersion promotes biological effects without
thermal damage). (10

LLLT has been shown in clinical studies to stimulate key processes in the
management of diabetic foot: tissue regeneration (through increased
fibroblast proliferation and collagen synthesis), accelerated healing (via
neoangiogenesis), modulation of the inflammatory response (reduction of
proinflammatory cytokines), and analgesic effect (through normalization of
neuronal membrane potential). (11)

Its safety profile—with minimal reported adverse effects—and its proven
efficacy in multiple pathologies position it as a valuable therapeutic alternative
in the multidisciplinary approach to diabetic ulcers, particularly in complex
cases that respond poorly to conventional treatments. (12)

Low-level laser therapy induces therapeutic effects through biophysical
phenomena when interacting with the skin. Laser light, due to its coherent
and monochromatic nature (3. 14) selectively acts on specific molecules and
key metabolic pathways, generating three primary effects: biochemical,
bioelectrical, and bioenergetic. (1> 16) These trigger indirect effects such as
circulatory improvement and edema reduction, culminating in fundamental

therapeutic actions: tissue regeneration, anti-inflammation, and analgesia. (17
18)

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/

Rodriguez-Arguelles YM, et al./ Effectiveness of laser MedEst. 2025 Vol.5; e401
therapy on diabetic foot ulcers: a study in a
rehabilitation service, Matanzas

Diabetic foot affects 25% of patients with diabetes (global prevalence of 19%),
and its ulcers represent high healthcare costs, both direct (treatment) and
indirect (loss of productivity). LLLT is emerging as an adjuvant therapy in
multidisciplinary management, accelerating healing through its impact on
microcirculation and collagen synthesis. (19.20)

ISSN: 2789-7567 RNPS: 2524

The high prevalence of neuroischemic ulcers in patients with diabetic foot
(25%) and their elevated risk of amputation (40-60% at 5 years) (19: 20)
contrast with the limitations of conventional treatments in restoring
compromised microcirculation, controlling chronic inflammation, and
accelerating tissue regeneration in hypoxic tissues.

Although low-level laser therapy (LLLT) has demonstrated
photobiomodulatory effects in controlled studies, its true efficacy in patients
with comorbidities typical of hospital settings, its clinical impact on advanced
ulcers, and its cost-effectiveness in resource-limited healthcare systems are
unknown. These knowledge gaps hinder its protocolized implementation in
hospital institutions, where optimal management of these ulcers could
significantly reduce amputations and associated costs.

For this reason, this study aimed to determine the benefits of laser therapy
on diabetic foot ulcers in patients treated at the Faustino Pérez Hospital in
Matanzas from October 2023 to March 2024.

MATERIALS AND METHODS

A prospective, longitudinal, observational study was conducted in the
rehabilitation service of the Faustino Pérez Provincial Clinical and Surgical
Teaching Hospital in the Province of Matanzas, from October 2023 to March
2024.

The universe and sample were consistent and consisted of 39 patients with
diabetic foot ulcers who met the following criteria:

Inclusion criteria: Patients who agreed to participate in the study. Patients
with metabolically compensated ulcers. Patients whose ulcer size did not
exceed 5 cm in diameter.

Exclusion criteria: Patients with conditions that contraindicate laser treatment
(recent hematoma, presence of a pacemaker, acute infectious processes,
neoclassical processes, heart disease in the stages of decompensation,
hyperthyroidism, pregnancy, epilepsy, history of photosensitivity). Patients
with psychiatric illnesses that prevent them from complying with treatment
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(mental retardation, loss of mental faculties). Patients receiving treatment
with Heberprot P

ISSN: 2789-7567 RNPS: 2524

All patients in this study completed a data collection form, including an
examination of the lesion characteristics, and a qualitative Likert scale was
used to measure pain intensity at the beginning and end of treatment.

Red laser treatment was performed at various points along the edge of the
ulcer, with a distance of 2 cm between each point, at a dose of 10 J/cm2, and
completed in 14 sessions from Monday to Saturday. The Lasermed 670 device,
developed by Cuban companies, was used by TECESA.

After completing the 14 treatment sessions, patients were evaluated for ulcer
size using a scale of good (if the ulcer size decreased between 50% and 75%),
poor (if the ulcer size decreased less than 50%), and pain using a qualitative
Likert scale: good (no pain, mild or moderate pain), or poor (severe and
unbearable pain).

The data were processed using SPSS version 15, using descriptive statistics
(absolute and relative frequencies). The results are presented in frequency
distribution tables and graphical representations, with measures of central
tendency for quantitative variables.

The research protocol was approved by the institution's Research Ethics
Committee (Record No. 3/Agreement No. 5/2023), in compliance with the
principles of the Declaration of Helsinki. Written informed consent was
obtained from all participants.

RESULTS

The location of the lesions is shown in Table 1, where the plantar region was
the most common, with a total of 21 patients, representing 53.8%.

Table 1. Distribution of patients according to ulcer location

Location No. %
Dorsal region of the foot 12 30,7
Plantar region 21 53,8
Calcaneal region 6 15,3

Source: Data collection form
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Table 2 shows the results according to the duration of the ulcer. The most
significant difference was between 3 months and one year, with a total of
15, representing 38.4%.

MedEst. 2025 Vol.5; e401
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Table 2. Distribution according to the duration of the ulcer.

Time of evolution of the ulcer No. %
Less than 1 month 2 5,1
Between 1 and 3 months 13 33,3
From 3 months to 1 year 15 38,4
More than 1 year 9 23,0

Total 39 100

Source: Data collection form

Table 3 shows the results for ulcer size before treatment. The most
significant difference was for ulcers measuring 2 cm or larger, with a total of
27, representing 69.2%. After treatment, only 9 ulcers measuring 2 cm or
larger remained, representing 23%.

Table 3. Distribution by ulcer size before and after treatment

. Before treatment After treatment
Size of the ulcer
No. % No. %
1 cm 12 30,7 0 0
2 cm and more (do not >7 69,2 9 23
exceed 5 cm)
Total 39 100 ) 23

Source: Data collection form

Table 4 shows the pain outcomes. The most notable finding was that 9 patients
had no pain before treatment, representing 23.1%. After treatment, 26
patients had no pain, representing 66.6%. Before treatment, 2 patients had
unbearable pain, representing 5.1%, and after treatment, no patients had
unbearable pain.

Table 4. Distribution by pain intensity

Pain Before treatment After treatment
intensity No. % No. %
Absence of 9 23,1 26 66,6
pain
Mild pain 15 32,4 9 23,1
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Moderate 6 15,3 4 10,2
pain
Severe pain 7 17,9 - -
Unbearable > 5,1 ) )
pain
Total 39 100 39 100

Source: Data collection form

Table 5 shows the final outcome of the patients, with a total of 33 patients

receiving a positive evaluation, representing 84.6%.

Table 5. Distribution by final outcome.

Final evolution No. %
Good 33 84,6
Bad 6 15,3
Total 39 100

Source: Data collection form.

DISSCUSION

This study determined the benefits of laser therapy on diabetic foot ulcers.
The results show significant improvement in ulcer size and pain intensity.

Various literature reports that plantar pressure measurement is essential for
determining the distribution of forces on the sole of the foot. This is important
for the diagnosis and treatment of various pathologies, such as aggravated
pressure ulcers in patients with diabetes mellitus. (2:3)

According to Bavaresco et al., (10) static plantar pressure is transmitted along
both lower extremities, with 50% of its total value reaching each foot, toward
the heel and forefoot; the toes have weak support. This load distribution
results in higher pressure in the heel and forefoot areas, making them more
common areas for ulcer development.

In the study by Hernandez Pérez (22), the different patterns during gait are
shown. Plantar pressures are distributed differently, distinguishing four
patterns: medial pattern (greatest support on the 3rd, 1st, and 2nd
metatarsals); medial-central pattern (greatest support on the 2nd and 3rd
metatarsals, followed by the 1st); central pattern (greatest support on the
2nd and 3rd metatarsals, followed by the 4th); and central-lateral pattern
(greatest support on the 3rd, 4th, and 5th metatarsals). The authors also
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consider that various factors influence the distribution of plantar pressures,
such as weight, age, sex, and walking speed.

Most patients presented with a lesion progression between 3 months and 1
year, and 9 of them had had the ulcer for more than a year. This was a factor
that was considered to be able to diminish the effects of treatment; however,
when laser therapy was started, the majority of patients showed good
progress; therefore, it did not constitute a mitigating factor for treatment in
the majority of cases.

Lazzarini PA et al., (23) in their investigation of an ulcer on the left big toe
accompanied by osteomyelitis, applied laser therapy with a 250 mW
continuous wave diode laser (wavelength 670 nm; at an intensity of 60
mW/cm 2 and a dose of 30 J/cm 2) three times per week. After a total of 16
sessions of low-level laser therapy within a 4-week period, the ulcer healed
completely.

Quemba Mesa et al., 3 reported in their study that laser therapy consisted of
658 nm, 30 mW of power, and 80 s of application time (4 J/cm?2). Twelve
sessions were conducted in total (4 weeks), corresponding to three weekly
sessions, and after 30 days, the ulcers of the patients treated with laser
therapy were observed to have virtually healed.

In a study conducted in Brazil, diabetic foot ulcers healed within a three-week
period after laser treatment. (24

In another study conducted by Lira JA et al., (33 |aser treatment was applied
to diabetic foot ulcers, resulting in accelerated healing and decreased
inflammation after three months of treatment.

The authors consider that successful treatment alone is not always sufficient;
rather, it must be combined with other factors such as physical activity
according to each person's health status and an appropriate diet.

Several studies reviewed found that chronic ulcers of the lower limbs are
highly prevalent, have diverse etiologies, and are difficult to heal. (22-2%)

Regarding ulcer size reduction, it was observed that after treatment only 9
patients had lesions measuring 2 cm or larger.

According to Batista et al., (26) laser therapy, in addition to reducing the lesion
area and accelerating the healing process, has the advantage of being easy to
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administer. These benefits help improve the patient's quality of life and
minimize potential complications.

ISSN: 2789-7567 RNPS: 2524

Regarding the size of ulcers and laser application, the benefits have been
demonstrated, as collagen is the essential protein required to replace old
tissue and heal wounds. As a result, laser therapy is effective on open wounds
and burns. At the same time, it reduces the formation of adipose tissue that
occurs in cuts, scrapes, and burns, (10.13)

Pain intensity in the study group varied; however, the majority had mild pain
at baseline, and satisfactory progress was seen in this variable after
treatment.

Laser therapy helps reduce pain by stimulating the release of
neurotransmitters that block pain signals in the nervous system. (10) Other
authors suggest that it acts at the cellular level, reducing inflammation and
accelerating the recovery of affected tissues. (22)

According to Carro GV et al., (?”) laser therapy offers higher dosage levels
capable of penetrating deeper into damaged cells, relieving inflammation,
increasing blood flow and lymphatic drainage, stimulating nerve regeneration,
muscle relaxation, collagen production, and immune system response, and
increasing range of motion.

For the final outcome assessment, the authors considered the reduction in
ulcer size and improvement in pain intensity (measured using a Likert scale)
as the main criteria. The findings showed that the majority of patients
achieved a clinical categorization of "good." These results confirm the efficacy
of laser therapy as an adjuvant treatment in the favorable outcome of patients
with diabetic foot ulcers.

Anichini R et al. (28) used these low-level laser modalities in diabetic patients
with plantar ulcers in conjunction with standard treatment (dressings,
debridement, etc.) and demonstrated accelerated healing.

Aguilera R et al. (29 presented the benefits of laser therapy, including
accelerated healing, analgesic, anti-inflammatory effects, and tissue
regeneration.

CONCLUSIONS
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The program proved effective in improving functional capacity, psychosocial
health, and cardiovascular health in patients with post-COVID-19 sequelae. It
is recommended that these interventions be widely implemented in
rehabilitation services to optimize survivors' recovery and quality of life.

BIBLIOGRAPHIC REFERENCES

1. Joven Simodn L, Hurtado Rubio V, Macos Blasco L, Duarte Alvero MB,
Delgado Deza S, Catalan Navarro I. Pie diabético y pie neuropatico.
RSI [Internet]. 2021 [cited 05/10/2024]; 2(8): Available
in: https://dialnet.unirioja.es/servlet/articulo?codigo=8074633

2. Pérez Rodriguez A, Feria Pérez AD, Inclan Acosta A, Delgado
Echezarreta J. Algunos aspectos actualizados sobre la polineuropatia
diabética. MEDISAN [Internet]. 2022 [cited 05/10/2024];
26(4):e3855: Available
in: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S1029-
30192022000400012

3. Quemba-Mesa MP, Vega-Padilla JD, Roz6-Ortiz EJ. Caracterizacion
clinica, riesgo de pie diabético y su asociacion con el nivel de auto
cuidado en pacientes con diabetes mellitus tipo 2 de la ciudad de
Tunja. Rev. Colomb Enferm [Internet].2022 [cited 05/10/2024];
21(2):e046. Available
in: https://revistas.unbosque.edu.co/index.php/RCE/article/view/3724

4. Estrada-Rodriguez Y, Oviedo-Pérez K, Rodriguez-Rodriguez M,
Martinez-Lépez L, Rodriguez-Acosta D, Carmona-Riesgo D.
Caracterizacién de adultos mayores diabéticos del Consultorio Médico
Familiar #46 del municipio Matanzas en 2021. EsTuSalud [Internet].
2023 [cited 01/11/2024]; 5 (2) Available
in: https://revestusalud.sld.cu/index.php/estusalud/article/view/334

5. Menéndez M, Riesgo S, Carballo X. El pie diabético: etiologia y
tratamiento. NPUNTO [Internet]. 2020 [cited 05/10/2024]; 3(29): 70-
90. Available in: https://www.npunto.es/revista/29/enfermeria-y-
diabetes-el-pie-diabetico-etiologia-y-tratamiento

6. Ababneh A, Finlayson K, Edwards H, Lazzarini PA. Factors associated
with adherence tousing removable cast walker treatment among
patients with diabetes-related foot ulcers. BMJ] [Internet].2022 [cited

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/
https://dialnet.unirioja.es/servlet/articulo?codigo=8074633
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192022000400012
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30192022000400012
https://revistas.unbosque.edu.co/index.php/RCE/article/view/3724
https://revestusalud.sld.cu/index.php/estusalud/article/view/334
https://www.npunto.es/revista/29/enfermeria-y-diabetes-el-pie-diabetico-etiologia-y-tratamiento
https://www.npunto.es/revista/29/enfermeria-y-diabetes-el-pie-diabetico-etiologia-y-tratamiento

Rodriguez-Arguelles YM, et al./ Effectiveness of laser MedEst. 2025 Vol.5; e401

therapy on diabetic foot ulcers: a study in a
rehabilitation service, Matanzas

10.

11.

12.

13.

14.

ISSN: 2789-7567 RNPS: 2524

05/10/202417; 10(1): 1-9. Available
in: https://pubmed.ncbi.nlm.nih.gov/35144940/

. Griffiths,D. Kaminski, M. Duration of total contact casting for resolution

of acute Charcotfoot: a retrospective cohort study. Journal of foot and
Ankle Research [Internet] 2021. [cited 05/10/2024];14(44):1-12.
Available in: https://pubmed.ncbi.nim.nih.gov/34130722/

Carro GV, Saurral RN, Witman EI, Alterini P, Braver 1D, Carrio LM, Issa
C David R. Caracteristicas clinicas y evolucién de pacientes con pie
diabético en argentina. MEDICINA (Buenos Aires) [Internet] 2023.
[cited 05/10/2024]; 83:3-10. Available

in: https://www.scielo.org.ar/scielo.php?script=sci abstract&pid=S002
5-76802023000500428&Ing=es&nrm=iso

Alvarez N. Diabetes y pie diabético. NPUNTO [Internet] 2021 [cited
06/10/20241]; 4(44):53-74. Available

in: https://www.npunto.es/content/src/pdf-
articulo/61a4b616432e0art3.pdf

Bavaresco T, Lucena AF. Low-laser light therapy in venous ulcer
healing: a randomized clinical trial. Rev Bras Enferm. [Internet] 2021
[cited 06/10/2024]; 75(3):€20210396. Available

in: https://pubmed.ncbi.nlm.nih.gov/34787240/

Rola, P.; Wlodarczk, S.; Lesiak, M.; Doroszko, A.; Wlodarczk, A.
Cambios en la biologia celular bajo la influencia de la terapia laser de
baja intensidad. Photonics [Internet] 2022 [cited 06/10/2024]; 9:502.
Available in: https://www.mdpi.com/2304-6732/9/7/502

Artzi, O.; Friedman, O.; Al-niaimi, F.; Wolf, Y.; Mehrabi, J.N.
Mitigacién de cicatrices posquirirgicas mediante laser. Plast. Reconstr.
Surg. Glob. Open [Internet] 2020 [cited 06/10/2024]; 8:e2746.
Available in: https://pubmed.ncbi.nim.nih.gov/32440416/

Seago M.; Shumaker PR; Spring LK; Alam M.; Al-Niaimi F.; Rox
Anderson R. et al. Tratamiento |dser de cicatrices y contracturas
traumaticas. Lasers Surg. Med. [Internet] 2020 [cited 06/10/2024];
52:96-116. Available in: https://pubmed.ncbi.nlm.nih.gov/31820478/

Thanh LTV, Quan TS, Anh LV, Hung TQ, Vuong NL. The Efficacy of
Intense Pulsed Light in the Treatment of Keloids and Hypertrophic

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-

NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/
https://pubmed.ncbi.nlm.nih.gov/35144940/
https://pubmed.ncbi.nlm.nih.gov/34130722/
https://www.scielo.org.ar/scielo.php?script=sci_abstract&pid=S0025-76802023000500428&lng=es&nrm=iso
https://www.scielo.org.ar/scielo.php?script=sci_abstract&pid=S0025-76802023000500428&lng=es&nrm=iso
https://www.npunto.es/content/src/pdf-articulo/61a4b616432e0art3.pdf
https://www.npunto.es/content/src/pdf-articulo/61a4b616432e0art3.pdf
https://pubmed.ncbi.nlm.nih.gov/34787240/
https://www.mdpi.com/2304-6732/9/7/502
https://pubmed.ncbi.nlm.nih.gov/32440416/
https://pubmed.ncbi.nlm.nih.gov/31820478/

Rodriguez-Arguelles YM, et al./ Effectiveness of laser MedEst. 2025 Vol.5; e401

therapy on diabetic foot ulcers: a study in a
rehabilitation service, Matanzas

15.

16.

17.

18.

19.

20.

ISSN: 2789-7567 RNPS: 2524

Scars. J Lasers Med Sci. [Internet] 2023 [cited 06/10/2024]; 14:e13.

Available in: https://pmc-ncbi-nlm-nih-
gov.translate.goog/articles/PMC10423960/? x tr sl=en& x tr tl=es&
X _tr hl=es& x tr pto=tc

Friedman, O.; Gofstein, D.; Arad, E.; Gur, E.; Sprecher, E.; Artzi, O.
Pretratamiento |aser para la atenuacion de cicatrices quirdrgicas
planificadas. J. Plast. Reconstr. Aesthetic Surg. [Internet] 2020 [cited
07/10/20241]; 73:893-898. Available

in: https://pubmed.ncbi.nim.nih.gov/31926893/

Administracion de Alimentos y Medicamentos de EE. UU. (FDA).
Productos e instrumentos laser. [Internet] 2023 [cited 07/10/2024].
Available in: https://www.fda.gov/radiation-emitting-products/home-
business-and-entertainment-products/laser-products-and-instruments

Osmarin VM, Bavaresco T, Hirakata VN, Lucena AF, Echer IC. Venous
ulcer healing treated with conventional therapy and adjuvant laser: is
there a difference? Rev Bras Enferm. [Internet] 2021. [cited
07/10/20241]; 74(3):e20201117. Available

in: https://pubmed.ncbi.nlm.nih.gov/34287493/

Rios Garcia M, Solis De La Paz D, Oviedo Bravo A, Garcia Rodriguez C,
Garcia Pefiate G. Comportamiento del proceso rehabilitador de
pacientes con trastornos musculoesqueléticos en el Hospital Militar de
Matanzas. Rev.Med.Electron. [Internet]. 2020 [cited 07/10/2024];
42(3):1792-1803. Available

in: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S1684-
18242020000301792&Ing=es

Perdomo E, Soldevilla J, Garcia FP. Relacién entre calidad de vida y
proceso de cicatrizacion en heridas crénicas complicadas. Gerokomos.
[Internet] 2020 [cited 07/10/2024]; 31(3):166-72. Available

in: https://scielo.isciii.es/scielo.php?script=sci abstract&pid=51134-
928X2020000300166

Medina Artiles Aymeé, Alvarez Valdivia Tania, Martinez Rodriguez
Berkis, del Pino Jova Laritza, Lopez Pérez Amarilis, Garcia Medina
Estefania. Programa educativo para el autocuidado de los pies en
pacientes diabéticos. Acta méd centro [Internet]. 2023 Mar [cited
07/10/2024]; 17(1):93-106. Available

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-

NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/
https://pmc-ncbi-nlm-nih-gov.translate.goog/articles/PMC10423960/?_x_tr_sl=en&_x_tr_tl=es&_x_tr_hl=es&_x_tr_pto=tc
https://pmc-ncbi-nlm-nih-gov.translate.goog/articles/PMC10423960/?_x_tr_sl=en&_x_tr_tl=es&_x_tr_hl=es&_x_tr_pto=tc
https://pmc-ncbi-nlm-nih-gov.translate.goog/articles/PMC10423960/?_x_tr_sl=en&_x_tr_tl=es&_x_tr_hl=es&_x_tr_pto=tc
https://pubmed.ncbi.nlm.nih.gov/31926893/
https://www.fda.gov/radiation-emitting-products/home-business-and-entertainment-products/laser-products-and-instruments
https://www.fda.gov/radiation-emitting-products/home-business-and-entertainment-products/laser-products-and-instruments
https://pubmed.ncbi.nlm.nih.gov/34287493/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1684-18242020000301792&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1684-18242020000301792&lng=es
https://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S1134-928X2020000300166
https://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S1134-928X2020000300166

Rodriguez-Arguelles YM, et al./ Effectiveness of laser MedEst. 2025 Vol.5; e401

therapy on diabetic foot ulcers: a study in a
rehabilitation service, Matanzas

21.

22.

23.

24.

25.

26.

ISSN: 2789-7567 RNPS: 2524

in: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S2709-
79272023000100093&Ing=es

Anuario Estadistico de Salud 2022 [Internet]. La Habana: Ministerio De
Salud Publica-Direccion De Registros Médicos Y Estadisticas De Salud;
2022. [Cited 08/10/2024]. Available

in: http://files.sld.cu/bvscuba/files/2022/04/anuario-estadistico-de-
salud-2022.pdf

Hernandez Pérez M, Garcia Seco FB. Indicadores de valor prondstico
de amputacion en pacientes hospitalizados con pie diabético. Rev Cuba
Angiol Cir Vasc. [Internet] 2020[cited 08/10/2024]; 21(3): el175.Silva
JP, Felix LG, Souza. Available

in: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=5168200372
020000200003&Ing=es

Lazzarini PA, Jarl G. Knee-high devices are gold in closing the foot
ulcer gap. Medicina (Kaunas) [Internet]. 2021 [cited 08/10/2024];
57(9). Available in: https://pubmed.ncbi.nlm.nih.gov/34577864/

Aguiar JK, Guedes HM, Lara MO, Stuchi RA, Lucas TC, Martins DA.
Evolugao da cicatrizacao de ulceras nos membros inferiores de
pacientes em uso de bota de Unna associado ao uso de shiatsu. Rev
Pesqui (Univ Fed Estado Rio J, Online). [Internet]. 2020 [cited
08/10/20241]; 12:332-. Available

in: http://www.revmagi.sld.cu/index.php/magi/article/view/387

Lira JA, Oliveira BM, Soares DR, Benicio CD, Nogueira LT. Avaliacdo do
risco de ulceragdao nos pés em pessoas com diabetes mellitus na
atencao primaria. REME Rev Min Enferm. [Internet]. 2020 [cited
08/10/2024]; 24:e1327. Available

in: https://periodicos.ufmg.br/index.php/reme/article/view/49931

Batista MR, Estrela LA, Alves VMN, Motta AR, Furlan RMMM. Efeitos
imediatos da fotobiomodulagao com laser de baixa intensidade e
comprimentos de onda vermelho (660 nm) e infravermelho (808 nm)
na fadiga eletromiografica do musculo orbicular da boca: estudo clinico
randomizado. CoDAS [Internet]. 2022 [cited 08/10/2024];
34(2):e20200363. Available in: https://doi.org/10.1590/2317-
1782/20212020363

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-

NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2709-79272023000100093&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2709-79272023000100093&lng=es
http://files.sld.cu/bvscuba/files/2022/04/anuario-estadistico-de-salud-2022.pdf
http://files.sld.cu/bvscuba/files/2022/04/anuario-estadistico-de-salud-2022.pdf
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S168200372020000200003&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S168200372020000200003&lng=es
https://pubmed.ncbi.nlm.nih.gov/34577864/
http://www.revmgi.sld.cu/index.php/mgi/article/view/387
https://periodicos.ufmg.br/index.php/reme/article/view/49931
https://doi.org/10.1590/2317-1782/20212020363
https://doi.org/10.1590/2317-1782/20212020363

Rodriguez-Arguelles YM, et al./ Effectiveness of laser MedEst. 2025 Vol.5; e401

therapy on diabetic foot ulcers: a study in a

rehabilitation service, Matanzas

27.Carro GV, Saurral R, Witman EL, Braver JD, David R, Alterini P, et al.

Ataque de pie diabético. Descripcidn fisiopatoldgica, presentacién
clinica, tratamiento y evolucion. MEDICINA (Buenos Aires). [Internet].
2020 [cited 08/10/2024]; 80(5). Available
in: https://www.medicinabuenosaires.com/indices-de-2020/volumen-
80-ano-2020-no-5-indice/ataque pie/

ISSN: 2789-7567 RNPS: 2524

28. Anichini R, Brocco E, Caravaggi CM, Da Ros R, Giurato L, Izzo V, et al.
Physician experts in diabetes are natural team leaders for managing
diabetic patients with foot complications. A position statement from
the Italian diabetic foot study group. Nutrition, Metabolism and
Cardiovascular Diseases. [Internet] 2020 [cited 05/10/2024];
30(2):167-78. Available
in: https://pubmed.ncbi.nlm.nih.gov/31848052/

29. Aguilera R, Diaz EJ, Colman BL, Carranza RE, Padilla JC, Caceres GI.
Enfermedad arterial periférica y diabetes mellitus de tipo 2 en atencién
primaria. Rev Cubana Angiol Cir Vasc. [Internet] 2020. [cited
05/10/20241]; 21(2):e113. Available
in: https://revangiologia.sld.cu/index.php/ang/article/view/113/246

STATEMENT OF AUTHORSHIP

YMRA: conceptualization, data curation, funding acquisition, research,
methodology, project administration, resources, software, supervision,
validation, visualization, drafting, writing, reviewing, and editing the final
manuscript.

MGS: conceptualization, data curation, research, methodology, supervision,
validation, visualization.

JBPB: conceptualization, data curation, research, methodology, supervision,
validation, visualization.

LMHF: conceptualization, data curation, research, methodology, supervision,
validation, visualization.

DCS: conceptualization, data curation, research, methodology, supervision,
validation, visualization.

GGP: conceptualization, data curation, research, methodology, supervision,
validation, visualization.

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/
https://www.medicinabuenosaires.com/indices-de-2020/volumen-80-ano-2020-no-5-indice/ataque_pie/
https://www.medicinabuenosaires.com/indices-de-2020/volumen-80-ano-2020-no-5-indice/ataque_pie/
https://pubmed.ncbi.nlm.nih.gov/31848052/
https://revangiologia.sld.cu/index.php/ang/article/view/113/246

Rodriguez-Arguelles YM, et al./ Effectiveness of laser MedEst. 2025 Vol.5; e401

thera|_)\_/ o_n dlab_etlc foot ulcers: a study in a ISSN: 2789-7567 RNPS: 2524
rehabilitation service, Matanzas

CONFLICTS OF INTEREST
The authors declare that there are no conflicts of interest.

SOURCES OF FUNDING

The authors declare that they received no funding for the development of this
research.

Articles from MedEst Magazine are shared under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International license.
Email: revmdest.mtz@infomed.sld.cu Website: www.revmedest.sld.cu

OFEN 8 ACCESS



mailto:revmdest.mtz@infomed.sld.cu
http://www.revmedest.sld.cu/

