
ABSTRACT | CONTEXT: Pressure ulcers (PU) are the most 
common complication noted in bed-ridden patients. The 
purpose of this case report is to explore the efficacy of class IV 
near-infrared laser therapy in the treatment of large and severe 
pressure ulcers. FINDINGS: A 53-years-old male diagnosed 
with quadriplegia due to cervical spine tuberculosis at level C5-
C6 was admitted to a hospital with an unstageable pressure 
ulcer over the sacrum and National Pressure Ulcer Advisory 
Panel Pressure stage 3 ulcers over the right trochanteric area 
for pressure injury. No associated comorbidities like diabetes 
mellitus and hypertension were present. The Lite Cure 
Gallium-Aluminum-Arsenide (GaAlAs) class IV near-infrared 
laser, non-contact, continuous beam emission (non-pulsing) 
at 980nm wavelength, was used. The dosage parameters 
used were: 7.5 - 10 watts power; dose range 7 J/cm2 - 9 J/cm2; 
sacral area (13×9) cm2 and trochanteric area (10×8) cm2; at 
varying energy densities; treatment time ranges between 8 
to 15 minutes for each ulcer. Total 19 sessions over 6 weeks 
were given to treat pressure ulcers. Dimensions (area) and 
severity stage of pressure ulcer were noted pre-intervention 
and after the intervention. The post-treatment data revealed 
the clinical improvement in both outcomes. CONCLUSION/
CLINICAL SIGNIFICANCE: This case report demonstrates 
the anti-inflammatory, analgesic, and bio-stimulative healing 
effects of Class IV laser therapy treatment showing a reduction 
in the dimensions and severity of pressure ulcers. 
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RESUMO | CONTEXTO: Úlceras por pressão (UP) são a com-
plicação mais comum observada em pacientes acamados. O 
objetivo deste relato de caso é explorar a eficácia da terapia a 
laser no infravermelho próximo de classe IV no tratamento de 
úlceras de pressão grandes e graves. DADOS: Um homem de 
53 anos com diagnóstico de tetraplegia devido à tuberculose 
da coluna cervical no nível C5-C6 foi admitido em um hospital 
com úlcera por pressão instável sobre o sacro e úlceras de pres-
são do National Pressure Ulcer Advisory Panel estágio 3 sobre a 
área trocantérica direita para lesão por pressão. Não havia co-
morbidades associadas, como diabetes mellitus e hipertensão. 
Utilizou-se o Lite Cure Gallium-Aluminium-Arsenide (GaAlAs) clas-
se IV laser próximo ao infravermelho, sem contato, emissão de 
feixe contínuo (não pulsante) no comprimento de onda de 980 
nm. Os parâmetros de dosagem usados foram: 7,5 - 10 watts 
de potência; faixa de dosagem 7 J / cm2 - 9 J / cm2; área sacral 
(13 × 9) cm2 e área trocantérica (10 × 8) cm2; em diferentes 
densidades de energia; o tempo de tratamento varia entre 8 a 
15 minutos para cada úlcera. No total, 19 sessões durante um 
período de 6 semanas foram administradas para tratar úlceras 
de pressão. Dimensões (área) e estágio de gravidade da úlce-
ra por pressão foram anotados antes da intervenção e após 
a conclusão da intervenção. Os dados pós-tratamento reve-
laram melhora clínica em ambos os desfechos. CONCLUSÃO 
/ SIGNIFICADO CLÍNICO: Este relato de caso demonstra um 
efeito anti-inflamatório, analgésico e bioestimulante de cicatri-
zação do tratamento com laserterapia Classe IV, apresentando 
redução nas dimensões e gravidade das úlceras por pressão.

PALAVRAS-CHAVE: Agentes anti-inflamatórios. Lasers. Úlceras 
de pressão. Tetraplegia. Sacro.
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Introduction

Pressure ulcers (PU) are the most common complication noted in bedridden patients due to neurological 
problems and prolonged periods of immobilization, leading to physical and psychological impairments. PU 
refers to a localized injury or breakdown in skin and underlying soft tissue due to constant high pressure on 
the skin surface, leading to ischemia and necrosis of the tissue.1 It commonly affects the areas around the bony 
prominences2, mainly over the sacrum, greater trochanter region, heels, and hip regions, respectively, as supine 
and side-lying are commonly acquired positions by the patients in hospital settings. It poses a life-threatening risk 
to the patients, deteriorates the quality of life, and increases the economic and emotional burden on the family 
members by increasing the hospital stay.3

Many conservative treatments in the form of nutritional supplements, medicinal dressing, wound debridement, 
hyperbaric oxygen therapy, and photo-bio-modulation, i.e., low-level laser therapy (LLLT), are used in PU 
management. Previous studies have proved the efficacy of LLLT in superficial wound healing.4,5 However, the class 
IV high-intensity near-infrared laser therapy has proved to have deeper penetration than LLLT, thereby producing 
a biostimulative effect on deeper tissues, enhancing the blood flow, and accelerate the mechanisms of wound 
healing.6,7 To the author’s knowledge, there is no literature available that shows the effect of class IV high-intensity 
near-infrared laser therapy on PU in any patient. Therefore, the purpose of this report is to explore its effect in 
quadriplegia patients having PU at two sites, i.e., Sacrum and Right Greater trochanter.

Case report

History

53-years-old male suffering from quadriplegia for one year due to cervical spine tuberculosis at C5-C6 level 
was admitted with the chief complaint of large non-healing bed sores over the lower back and right hip region, 
respectively. 

Assessment 

The clinical examination revealed an unstageable PU (obscured with eschar and or slough) over the sacrum (S), 
measuring 13×9 cm (Fig 1A) and stage 3 PU over the right greater trochanteric (RGT), measuring 10×8 cm (Fig 2A) 
according to National Pressure Ulcer Advisory Panel Pressure (NPUAP) staging system.1 The physical examination of 
the patient's ulcer was done without any diagnostic challenge. The 2D non-contact simple ruler method technique 
was used to measure the dimensions of the PU.8 The prognosis according to the staging of ulcer grading was 
explained to the patient and his family members.

Intervention

The study was carried out in the Neuro Physiotherapy Outpatient department of a tertiary hospital. The Lite Cure 
Gallium-Aluminum-Arsenide (GaAlAs) class IV near-infrared laser, non-contact, continuous beam emission (non-
pulsing) at 980nm wavelength, was used. The dosage parameters used were: 7.5 -10 watts power; dose range 7 J/
cm2 - 9 J/cm2; sacral area (13×9) cm2 (Fig 1A) and trochanteric area (10×8) cm2 (Fig 2A); at varying energy densities; 
treatment time ranges between 8-15 minutes for each ulcer. The wound area was distributed using the grid method, 
and the application was performed using the scanning motion technique with the help of a non-contact probe 
with a velocity of 1cm/s. Total 19 sessions over 6 weeks were given to treat pressure ulcers at both sites (Table 1). 
The dosage of the therapeutic intervention was changed according to the reassessment of the pressure ulcer. The 
patient was advised to continue the drugs related to tuberculosis and dietary instructions as usual.

http://dx.doi.org/10.17267/2238-2704rpf.v11i3.3784
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Results 

After obtaining the informed consent on the first session, the patient’s demographic details, drug usage, and 
dietary habits were recorded. The dimensions (area) and severity stage before and after the intervention are 
shown in Figures 1 and 2. 

Outcome 

A noticeable reduction in the area of pressure ulcers, i.e., sacral-(11.5x8.8) cm2 (Fig 1B) Greater trochanter – (8.7 
x 6) cm2 (Fig 2B) was observed after 6 weeks of treatment.

Table 1. Summary of 19 Treatment Sessions

Figure 1. Shows sacral pressure ulcer: (A) before and (B) after the treatment of 6 weeks

http://dx.doi.org/10.17267/2238-2704rpf.v11i3.3784
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Adverse Events: The treatment procedure was carried out with all precautions, and skin around the pressure ulcer 
was observed for any redness or irritation; no adverse events were recorded during the entire treatment sessions.

Patient Perspective: The treatment received was quite comfortable and cost-effective, as the patient did not 
complain of any discomfort during or after treatment sessions.

Discussion

That is the first report to the authors’ knowledge on documenting the effect of deep tissue photo-biotherapy as 
an intervention to PU management. Earlier, literature has shown the effect of 980 nm wavelength infrared laser 
therapy in an in-vitro cellular model of wound healing.9,10

In addition to the wavelength, the optimum dose of the therapeutic laser also depends upon power output and 
duration of application of laser to accelerate wound healing and tissue contracture.11 The Class IV laser dosage 
in the present study uses a longer wavelength over a longer period as it produces a higher therapeutic dosage 
which delivers deeper into the tissue stimulating it more effectively.12 A broad field of action laser therapy 
helps in the tissue repair process and results in increased mitotic activity, fibroblasts, collagen formation, and 
neovascularization of the injured tissues.13

In the present study, a magnificent reduction in pressure ulcers was encountered after 6 weeks of treating the ulcer 
with GaAlAs diode laser. These findings may be due to the bio-stimulatory effect of laser that influences cellular 
proliferation by stimulating cytochrome oxidase enzyme, which enhances oxidative phosphorylation, increases 
ATP production, and normalizes biological functions at a cellular level.6 A similar application of laser therapy has 
been showing better results as an adjunct for wound healing by the mechanism of fibroblast proliferation14 and 
collagen synthesis leading to extracellular matrix production.15

Figure 2. Shows a Greater trochanter pressure ulcer (A) before and (B) after the treatment of 6 weeks

http://dx.doi.org/10.17267/2238-2704rpf.v11i3.3784
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Class IV laser therapy is emerging as a non-invasive, 
non-pharmacological measure that helps heal 
pressure ulcers due to its much deeper penetration 
compared to low-level laser therapy. However, little 
literature is available on human clinical studies 
displaying the effect of class IV laser on wound 
healing.7,16 Although, previous animal14 and studies 
done on human subjects have revealed that the 
low wavelength of 658 nm5,13 is the more effective 
wavelength as compared to 940nm and 808nm17, 
leading to an unclear effect of laser therapy. 
Therefore, more clinical studies on a larger sample 
size may be beneficial to find out the clear effects of 
laser therapy.

The limitation present in this report is that the PU 
measurement ruler method is not suitable to measure 
large and irregular wounds. Despite this limitation, 
this is the first study to demonstrate the impact of 
‘Class IV High-Intensity Near-Infrared Laser Therapy’ 
for showing improvements in the PU outcomes in 
patients with quadriplegia.

Future Research

A randomized controlled trial is needed to 
determine the effectiveness of class IV high-intensity 
near-infrared laser therapy compared to other 
interventions or placebo controls on PU. 

Conclusion

The results obtained in the report showed the positive 
clinical impact of class IV high-intensity near-infrared 
laser therapy on PU outcomes in the quadriplegia 
patient.
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