LOW LEVEL LASER THERAPY FOR THE MANAGEMENT OF RADIATION DERMATITIS:
Preliminary results of the DERMIS trial , a pilot study in breast cancer patients
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INTRODUCTION

RESULTS

Up to 95% of cancer patients treated with radiotherapy will develop some degree of skin
reactions, or radiation dermatitis (RD), during their therapy. RD is painful and distressing to patients, affecting their quality of life. Moreover, it might necessitate an interruption
of radiation treatment, thereby compromising treatment outcome. Therefore, preventing
and managing RD represents a major clinical challenge to radiotherapy departments [1,2].

Preliminary data from 54 patients were included in the present analyses. Patients’ and treatment characteristics were equivalent between groups (see Table 1).

TABLE 1: CHARACTERISTICS OF THE CONTROL (CTRL) AND TREATMENT (LLLT) GROUPS

Low level laser therapy (LLLT) is a non-invasive treatment modality which involves the
application of (cold) light to injuries and lesions. It has been used for a wide range of conditions, including cancer
therapy-induced oral mucositis, to promote wound healing, reduce inflammation and oedema, and relieve pain [3-5].

The aim of this study was to assess the efficacy of low level laser therapy (LLLT)
in managing RD in breast cancer patients.

METHODS
This prospective study compared two successive groups of breast cancer patients undergoing identical radio-

therapy regime post-lumpectomy.
ELIGIBILITY CRITERIA
Inclusion criteria

Exclusion criteria

Lumpectomy
Scheduled for radiotherapy with standard fractionation regime (66 Gy)
Signed informed consent

Metastatic disease
Mastectomy surgery
Concomitant chemoradiotherapy
Brachytherapy boost
Use of bolus during radiotherapy

Age (years), M (SD)
Breast diameter (cm), M (SD) b
Body Mass Index, M (SD)
Current smoker (%)
Skin phenotype (Fitzpatrick [7], %)
		 Melanocompromised (type I-II)
		 Melanocompetent (type III-IV)
		 Melanoprotected (type V-VI)
Cancer stage (%)
		0
		I
		II
		III
Radiotherapy
		 6 + 15 MV linear accelerator (%)
		 Segmented fields (%)
		 Electrons boost (%)
		 Max. received irradiation dose (% of prescribed dose), M (SD)
Chemotherapy prior to radiotherapy (%)

CTRL (N = 27)

LLLT (N = 27)

p-valuea

56.15 (10.15)
19.65 (2.85)
23.96 (4.07)
18.5

55.59 (8.92)
19.61 (2.31)
23.56 (3.57)
25.9

0.832
0.948
.702

Before the start of LLLT, skin toxicity (i.e., the distribution of RTOG grades) was equivalent in the two groups (p = .526), with
most patients presenting RTOG grade 0-1 dermatitis.
At the end of radiotherapy (i.e. after 6 LLLT), the severity of RD significantly differed between the two groups (p = .004):
There was a significant shift in the distribution of RTOG grades in the CTRL group, with an exacerbation of RD, whereas RD
remained stable in the LLLT group (see Figure 1).

RTOG GRADINGS OF RADIATION DERMATITIS

.707
18.5
74.1
7.4

25.9
70.4
3.7
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.731
7.4
59.3
29.6
3.7
3.7
55.6
59.3
107.21 (0.79)
44.4
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11.1
55.6
33.3
0
11.1
74.1
70.4
106.79 (1.19)
25.9

.610
.254
.569
.130
.254

% of patients
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a
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p = .012

RTOG 0

p = .491

RTOG 1

40

RTOG 2

30
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P-values indicate
within-group comparisons.
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End RT*

CONTROL GROUP
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End RT*
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* Significant difference
between groups

a Independent t-tests, chi-square tests, or Fisher’s exact tests, as appropriate (two-tailed).
b Distance between the two entrance points of the radiation beams.
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Study design

Control (CTRL) group

Treatment (LLLT) group

RADIOTHERAPY
RADIOTHERAPY
66 Gy in 25*2-Gy fractions to the whole breast (6 MV or 6 + 15 MV tangential photon beams with or without additional
segmental fields) + 8*2-Gy boost fractions to the tumour bed (photon [6-15 MV] or electron beams [6-15 MeV])
Institutional skin care

Institutional skin care
From fraction 20 of radiotherapy:
LLLT (2x/ week, 6 sessions in total, 4 J/cm2)

Aug - Nov 2013

Nov 2013 - Jan 2014

Skin toxicity, assessed by trained nurses
before the start of LLLT and at the end
of radiotherapy according to the Radiation Therapy Oncology Group (RTOG) criteria
(0 = no change; 1 = dull erythema, dry desquamation; 2 = Tender or bright erythema, patchy
moist desquamation; 3 = confluent moist desquamation [6]).

Typically, RD evolves into more severe forms as radiation therapy progresses, as observed in our control patients. LLLT seems to have stopped this progression of RD, as skin toxicity remained stable throughout
radiotherapy in patients receiving LLLT. These findings are the first of a prospective study indicating
a beneficial effect of LLLT on RD in breast cancer patients and could be of major importance for the
patients’ quality of life. In our centre, a randomized controlled trial will be started shortly to further investigate
the efficacy of LLLT against RD.
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