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CLINICAL QUESTION

What is the best available evidence for light therapy for 
preventing and treating radiation dermatitis and associated 
skin pain in people undergoing radiation therapy for cancer?

SUMMARY

Radiation dermatitis (RD) is skin reaction that occurs as 
a result of radiotherapy used to treat a range of different 
cancers. Severity of symptoms ranges from erythema to 
dry desquamation (dry flaky skin with itching) to moist 
desquamation (serous exudate, oedema and blistering). Light 
therapy (also called phototherapy, low-level light therapy, 
light emitting diode [LED] therapy, near infrared therapy or 
photobiomodulation therapy) is sometimes used to prevent 
or treat RD, although the mechanisms by which it may have 
an effect are not clearly understood1. Level 1 evidence1-3 
showed light therapy is not superior to placebo treatment 
or standard skin care alone for preventing grade4 1 or 2 RD. 
Level 1 evidence1, 3 provided evidence of low certainty that 
light therapy was associated with statistically significantly 
lower rates of grade 3 RD, but this was based on a very low 
number of events. There was no evidence on effectiveness 
of light therapy for healing RD. Level 1 evidence5-7 showed 
mixed findings on the impact of light therapy on skin pain 
in people undergoing radiation therapy; the effect does not 
appear to be clinically significant.  

CLINICAL PRACTICE RECOMMENDATIONS 

All recommendations should be applied with consideration 
to the wound, the person, the health professional and the 
clinical context.

There is no strong evidence to support the use of 
light therapy for preventing or healing radiation 
dermatitis or for managing skin pain associated with 
radiation dermatitis. 

SOURCES OF EVIDENCE 

This summary was conducted using methods published by 
the Joanna Briggs Institute8-10. The summary is based on a 
systematic literature search combining search terms related 
to radiation dermatitis/radiodermatitis and light therapy/
phototherapy. Searches were conducted in Embase, Medline, 
Pubmed and Google Scholar for evidence published up to 
January 2022 in English. Levels of evidence for intervention 
studies are reported in the table below.

BACKGROUND

Radiation dermatitis is a common side effect of radiotherapy, 
which is a type of therapy delivered in the management of 
cancer. Radiation causes damage to epithelial cells and 
underlying structures of the skin, usually commencing 
early during radiotherapy and persisting up to six months 
following radiotherapy18, 19. The severity of RD is related to 
the dose and regimen of radiation and the area of skin over 
which radiotherapy is administered18-20, increasing when 
cell destruction occurs faster than normal cell reproduction. 
In early stages of RD the skin becomes warmer, itchy and 
erythema may present. As cumulative exposure to radiation 
increases, old skin becomes dry and flaky (referred to as dry 
desquamation). When the rate of new skin cell production 
cannot replace shedding cells the epidermis breaks down, 
becomes oedematous and exudate is present (referred to 

Level 1 Evidence Level 2 
Evidence

Level 3 
Evidence

Level 4 
Evidence

Level 5 Evidence

Experimental Designs Quasi-experimental 
Designs

Observational – 
Analytic Designs

Observational –
Descriptive Studies

Expert Opinion/ 
Bench Research

1.a Systematic review of 
RCTs1

1.b Systematic reviews 
of RCTs and other 
designs11-14

1.c RCT2, 3, 5-7

None 3.e Observational 
study without a control 
group15 

None 5.b Expert 
consensus16, 17 
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as moist desquamation).19 Pain, skin warmth, pruritus and 
burning sensations are reported by people experiencing 
RD.21 Consistent with outcome measures reported in the 
evidence, when referring to ‘grade’ of RD this evidence 
summary uses the Radiation Therapy Oncology Group 
(RTOG) scale for categorising the severity of acute of RD 
(grade 3 is more severe than grade 1)4. 

Light therapy is the use of visible red or infrared spectrum 
light (600 – 1,000 nanometres [nm]) to prevent and treat 
wounds, reduce inflammation and relieve discomfort. There 
has also been some limited research on blue and green light 
therapy (although not for RD)22. Light therapy is also called 
phototherapy, LED therapy, near infrared therapy, low-level 
light therapy or photobiomodulation therapy. Light therapy 
differs from low level laser therapy (LLLT); light therapy 
emits light in a small band of wavelengths, reducing the 
ability to target specific tissues, which might be possible 
with single bandwidth laser therapy23. Light therapy is also 
delivered at a lower wattage than LLLT, reducing the depth 
of tissue that can be targeted15, 23. Influence of light therapy 
in changing the diversity and quantity of skin and wound 
microbes has also been reported24. Based on laboratory 
and animal studies, light therapy is used to enhance 
angiogenesis, increase proliferation of keratinocytes and 
fibroblasts, increase collagen synthesis, increase granulation 
and epithelialisation3, 16, 25, 26, and to reduce inflammation22. 
However, the way in which light therapy achieves these 
outcomes is not clearly understood1, 15. 

CLINICAL EVIDENCE
The best evidence on effectiveness of light therapy for 
preventing RD comes from a meta-analysis1 that showed 
negligible clinical benefits. Recent guidelines and narrative 
reviews11-13, 17 reported the same evidence included in the 
meta-analysis1.  No studies reported the effectiveness of 
light therapy for healing RD. Some studies5-7 reported the 
efficacy of light therapy in reducing skin pain, but the findings 
were mixed. All the evidence described light therapy used 
for acute and/or sub-acute RD delivered in the timeframe 
over which radiotherapy was delivered (i.e., not to manage 
chronic/persistent RD). 

Light therapy for preventing radiation dermatitis

•	� A meta-analysis1 at low risk of bias investigated efficacy 
of light therapy in healing RD in people who had received 
radiation treatment for breast, head or neck cancer. The 
review included six studies5-7, 27-29, generally at high risk 
of bias, and four of these studies5, 7, 28, 29 were combined 
in the meta-analysis. There was low certainty evidence 
that people receiving light therapy were more likely to 
experience grade 1 RD (risk ratio than people who did not 
receive light therapy [RR] 1.55, 95% confidence interval 
[CI] 1.14 to 2.10, p = 0.005). There was very low certainty 
evidence that people receiving light therapy were less 
likely than people who did not receive light therapy 
to experience grade 2 RD, but the difference was not 
statistically significant (n = 81, RR 0.33, 95% CI 0.09 to 
1.23, p = 0.10). With light therapy, there was a statistically 

significant lower risk of developing grade 3 RD, based on 
low certainty evidence (RR 0.21, 95% CI 0.05 to 0.94, p 
= 0.39). However, there were only 11 events in the pooled 
analysis for preventing grade 3 RD1 (Level 1).

•	� An RCT2 (n = 71) at moderate risk of bias explored light 
therapy in conjunction with standard skin care (gentle 
washing plus either a topical hydroactive gel dressing 
or foam silicone dressing) for people receiving radiation 
therapy for breast cancer. Light therapy was delivered 
twice per week for four weeks, commencing in the 
second week of radiation therapy. The comparator 
group received standard skin care and placebo therapy.  
By the end of treatment, fewer people receiving light 
therapy developed grade 2 RD compared to the control 
group and the difference was not statistically significant 
(10% versus 28%, p = 0.053). However, the study was 
inadequately powered.  No people in the trial developed 
grade 3 RD2 (Level 1).

•	� In an RCT3 (n = 46) at moderate risk of bias, people with 
head and neck cancer undergoing radiation therapy 
received light therapy or sham therapy, in conjunction 
with standard skin care. Most people developed grade 1 
or 2 RD (over 70% in both groups, p > 0.05) regardless 
of whether they received light therapy. There was a 
statistically significant (p = 0.01) increase in people in the 
placebo therapy group developing grade 3 RD in the last 
weeks of the 7-week study, resulting in the light therapy 
group achieving less grade 2-3 RD overall (28.6% versus 
77.8%, p = 0.002)3. However, this study was inadequately 
powered (Level 1).

•	� In an observational study at high risk of bias (n = 33), 
people with lung, head or neck cancer receiving radiation 
therapy received light therapy three times per week 
during the six-week radiation therapy course. By week 7 
(one week after ceasing treatment), 9% developed grade 
3 RD, 33% developed grade 2 RD and 58% developed 
grade 1 RD15. Without a control group, efficacy could not 
be estimated (Level 3).

Light therapy for treating skin pain associated with radiation 
dermatitis

•	� One RCT5 (n = 33) at moderate risk of bias reported that 
there was no statistically significant difference in the 
ratings that people with breast cancer who received light 
therapy while undergoing radiation therapy gave for pain 
and discomfort compared to people who received sham 
therapy (p > 0.05)5 (Level 1).

•	� One RCT6 (n = 60) at high risk of bias showed that 
that people undergoing radiation therapy for neck and 
head cancer experienced mild pain and discomfort at 
an increasing rate over six weeks of treatment. People 
who received light therapy were statistically less likely to 
experience pain at weeks 2, 3 and 4 (p < 0.05) compared 
to no light treatment, but there was no difference by 
weeks 5 and 6 (Level 1).

•	� One RCT7 (n = 70) at high risk of bias reported that 
people receiving radiation therapy for breast cancer 
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experienced pain intensity rated at 1 to 5 on a 10-point 
visual analogue scale, with those receiving concurrent 
light therapy showing statistically significantly less severe 
pain compared to control (p < 0.05)7 (Level 1).

CONSIDERATIONS FOR PATIENTS WHO CHOOSE 
TO USE LIGHT THERAPY

•	� No adverse outcomes are reported from people 
undergoing radiation therapy using light therapies14, 16.

•	� Participating in two sessions per week of light therapy 
while undergoing radiation therapy neither negatively or 
positively influenced quality of life over seven weeks for 
people with neck and head cancer3.

•	� In one trial evaluating feasibility of light therapy for 
people undergoing radiation therapy, the treatment 
was considered acceptable, with high adherence 
when delivered up to three times per week15. Light 
therapy devices (e.g. LED) can be self-administered16, 
in comparison to LLLT that is delivered by a trained 
clinician16. However, in the trials reported above, the 
treatment was always delivered by clinicians.

•	� Access to light therapy is likely to be limited in many 
clinical settings.
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ABOUT WHAM EVIDENCE SUMMARIES
WHAM evidence summaries are consistent with methodology 
published in Munn Z, Lockwood C, Moola S. The development 
and use of evidence summaries for point of care information 
systems: A streamlined rapid review approach, Worldviews 
Evid Based Nurs, 2015;12(3):131-8. Methods are provided in 
detail in resources published by the Joanna Briggs Institute as 
cited in this evidence summary. WHAM evidence summaries 
undergo peer-review by an international Expert Reference 
Group. More information: www.WHAMwounds.com

WHAM evidence summaries provide a summary of the best 
available evidence on specific topics and make suggestions 
that can be used to inform clinical practice. Evidence 
contained within this summary should be evaluated by 
appropriately trained professionals with expertise in wound 
prevention and management, and the evidence should be 
considered in the context of the individual, the professional, 
the clinical setting and other relevant clinical information.
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Collaborative, Curtin University and the authors.

REFERENCES
1.	 Aguiar BRL, Guerra ENS, Normando AGC, Martins CC, Reis 

P, Ferreira EB. Effectiveness of photobiomodulation therapy in 
radiation dermatitis: A systematic review and meta-analysis. Crit 
Rev Oncol Hematol, 2021; 162: 103349.

2.	 Robijns J, Lodewijckx J, Puts S, Vanmechelen S, Van Bever L, 
Claes S, Pannekoeke L, Timmermans A, Noé L, Govers M, Van 
de Werf E, Maes A, Bulens P, Mebis J. Photobiomodulation 
therapy for the prevention of acute radiation dermatitis in 
breast cancer patients undergoing hypofractioned whole-breast 
irradiation (LABRA trial). Lasers Surg Med, 2022; 54(3): 374-83.

3.	 Robijns J, Lodewijckx J, Claes S, Van Bever L, Pannekoeke L, 
Censabella S, Bussé L, Colson D, Kaminski I, Broux V, Puts S, 
Vanmechelen S, Timmermans A, Noé L, Bulens P, Govers M, 
Maes A, Mebis J. Photobiomodulation therapy for the prevention 
of acute radiation dermatitis in head and neck cancer patients 
(DERMISHEAD trial). Radiother Oncol, 2021; 158: 268-75.

4.	 Collins A. Assessment and management  of radiotherapy-
induced  skin reactions. Wounds UK, 2018; 14(4): 64-70.

5.	 Fife D, Rayhan DJ, Behnam S, Ortiz A, Elkeeb L, Aquino L, 
Eduardo Roa D, Ramsinghani N, Kuo J, Newcomb R, Zachary 
CB, Kelly KM. A randomized, controlled, double-blind study 
of light emitting diode photomodulation for the prevention of 
radiation dermatitis in patients with breast cancer. Dermatol 
Surg, 2010; 36(12): 1921-7.

6.	 Zhang X, Li H, Li Q, Li Y, Li C, Zhu M, Zhao B, Li G. Application of 
red light phototherapy in the treatment of radioactive dermatitis 
in patients with head and neck cancer. World J Surg Oncol, 
2018; 16(1): 222.

7.	 Strouthos I, Chatzikonstantinou G, Tselis N, Bon D, Karagiannis 
E, Zoga E, Ferentinos K, Maximenko J, Nikolettou-Fischer V, 
Zamboglou N. Photobiomodulation therapy for the management 
of radiation-induced dermatitis: A single-institution experience 
of adjuvant radiotherapy in breast cancer patients after breast 
conserving surgery. Strahlentherapie und Onkologie, 2017; 
193(6): 491-8.

8.	 Aromataris E, Munn Z, editors. Joanna Briggs Institute 
Reviewer’s Manual. https://reviewersmanual.joannabriggs.org/ 
Joanna Briggs Institute; 2017.

9.	 Joanna Briggs Institute Levels of Evidence and Grades of 
Recommendation Working Party. New JBI Grades of 
Recommendation. Adelaide: Joanna Briggs Institute; 2013.

10.	The Joanna Briggs Institute Levels of Evidence and Grades 
of Recommendation Working Party. Supporting Document for 
the Joanna Briggs Institute Levels of Evidence and Grades of 
Recommendation. Joanna Briggs Institute; 2014.

11.	de Pauli Paglioni M, Alves CGB, Fontes EK, Lopes MA, 
Ribeiro ACP, Brandão TB, Migliorati CA, Santos-Silva AR. Is 
photobiomodulation therapy effective in reducing pain caused 
by toxicities related to head and neck cancer treatment? A 
systematic review. Support Care Cancer, 2019; 27(11): 4043-54.

12.	Ramos Rocha S, da Costa Ferreira SA, Ramalho A, Conceição 
Gouveia Santos VL, Cristina Nogueira P. Photobiomodulation 
Therapy in the Prevention and Treatment of Radiodermatitis in 
Breast Cancer Patients: Systematic Review. Lasers Med Sci, 
2022; 13: e42.

13.	Yee C, Wang K, Asthana R, Drost L, Lam H, Lee J, Vesprini D, 
Leung E, DeAngelis C, Chow E. Radiation-induced Skin Toxicity 
in Breast Cancer Patients: A Systematic Review of Randomized 
Trials. Clinical Breast Cancer, 2018; 18(5): e825-e40.

14.	Bensadoun R-J, Epstein JB, Nair RG, Barasch A, Raber-
Durlacher JE, Migliorati C, Genot-Klastersky M-T, Treister N, 
Arany P, Lodewijckx J, Robijns J, the World Association for 
Laser Therapy. Safety and efficacy of photobiomodulation 
therapy in oncology: A systematic review. Cancer Medicine, 
2020; 9(22): 8279-300.



Wound Practice and Research 52

15.	Park JH, Byun HJ, Lee JH, Kim H, Noh JM, Kim CR, Oh D. 
Feasibility of photobiomodulation therapy for the prevention of 
radiodermatitis: a single-institution pilot study. Lasers Med Sci, 
2020; 35(5): 1119-27.

16.	Robijns J, Lodewijckx J, Bensadoun R-J, Mebis J. A Narrative 
Review on the Use of Photobiomodulation Therapy for the 
Prevention and Management of Acute Radiodermatitis: Proposed 
Mechanisms, Current Clinical Outcomes, and Preliminary 
Guidance for Clinical Studies. Photobiomodul Photomed Laser 
Surg, 2020; 38(6): 332-9.

17.	Wong RK, Bensadoun RJ, Boers-Doets CB, Bryce J, Chan A, 
Epstein JB, Eaby-Sandy B, Lacouture ME. Clinical practice 
guidelines for the prevention and treatment of acute and late 
radiation reactions from the MASCC Skin Toxicity Study Group. 
Support Care Cancer, 2013; 21(10): 2933-48.

18.	Berger A, Regueiro C, Hijal T, Pasquier D, De La Fuente C, 
Le Tinier F, Coche-Dequeant B, Lartigau E, Moyal D, Seite S, 
Bensadoun RJ. Interest of supportive and barrier protective skin 
care products in the daily prevention and treatment of cutaneous 
toxicity during radiotherapy for breast cancer. Breast Cancer, 
2018; 12.

19.	The Princess Royal Radiotherapy Review Team. Managing 
Radiotherapy Induced  Skin Reactions. UK: St James’s Institute 
of Oncology, The Leeds Teaching Hospitals NHS Trust; 2011.

20.	Chen MF, Chen WC, Lai CH, Hung CH, Liu KC, Cheng YH. 
Predictive factors of radiation-induced skin toxicity in breast 
cancer patients. BMC Cancer, 2010; 10:508.

21.	Chan RJ, Webster J, Chung B, Marquart L, Ahmed M, Garantziotis 
S. Prevention and treatment of acute radiation-induced skin 
reactions: a systematic review and meta-analysis of randomized 
controlled trials. BMC Cancer, 2014; 14: 53.

22.	Hamblin MR. Mechanisms and applications of the anti-
inflammatory effects of photobiomodulation. AIMS Biophys, 
2017; 4(3): 337-61.

23.	Lightforce Medical. 2023. Understanding the Differences 
Between LED and Laser Therapy. Available from: https://
lightforcemedical.com/understanding-the-differences-between-
led-and-laser-therapy/.  [Accessed February 2023].

24.	Richardson BN, Lin J, Buchwald ZS, Bai J. Skin Microbiome 
and Treatment-Related Skin Toxicities in Patients With Cancer: 
A Mini-Review. Frontiers in Oncology, 2022; 12 (no pagination).

25.	Robijns J, Lodewijckx J, Mebis J. Photobiomodulation therapy 
for acute radiodermatitis. Current Opinion in Oncology, 2019; 
31(4).

26.	Wang Y, Tu W, Tang Y, Zhang S. Prevention and treatment for 
radiation-induced skin injury during radiotherapy. Radiat Med 
Prot, 2020; 01(02): 60-8.

27.	Censabella S, Claes S, Robijns J, Bulens P, Mebis J. 
Photobiomodulation for the management of radiation dermatitis: 
the DERMIS trial, a pilot study of MLS® laser therapy in breast 
cancer patients. Supportive Care in Cancer, 2016; 24(9): 3925-
33.

28.	DeLand MM, Weiss RA, McDaniel DH, Geronemus RG. Treatment 
of radiation-induced dermatitis with light-emitting diode (LED) 
photomodulation. Lasers Surg Med, 2007; 39(2): 164-8.

29.	Robijns J, Censabella S, Claes S, Pannekoeke L, Bussé L, 
Colson D, Kaminski I, Lodewijckx J, Bulens P, Maes A, Noé L, 
Brosens M, Timmermans A, Lambrichts I, Somers V, Mebis J. 
Biophysical skin measurements to evaluate the effectiveness of 
photobiomodulation therapy in the prevention of acute radiation 
dermatitis in breast cancer patients. Support Care Cancer, 2019; 
27(4): 1245-54.

www.Lohmann-Rauscher.com.au

Experience Debrisoft® for yourself.
Contact Lohmann & Rauscher for more information and to request a product sample
Australia: 1300 572 869   New Zealand: 0800 572 869    Email: info@au.LRmed.com

Debrisofting™

[deb•ri•soft•ing] n.

Reference.
Burnett J, Kerr A, Morrison M, Ruston A. An audit to assess the impact of prescribing a monofilament fibre 
debridement pad for patients with unhealed wounds after six months. J Wound Care. 2021 May 2;30(5):381–388

1  to reduce the total cost of wound 
care by 14%; and reduced spend on 
antimicrobials by 33% over 6 months 
with the introduction of n. Debrisoft®

Scan here for 
full product 
brochure

Scan here to view 
UK Journal of Wound 
Care Audit clinical paper

Scan here to watch 
International wound 
expert Dot Weir 
discuss Debrisoft

Ask your patients 
what they thought 

of Debrisoft


