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ABSTRACT
Radiotherapy produces both acute and delayed effects on mucosal tissues, disturbing their healing. This report
shows a successful treatment with laser phototherapy (LPT) on a delayed wound healing in oral mucosa previously
submitted to radiotherapy with a follow up of 3 years. A 47-year-old patient treated 6 months earlier for tongue
squamous cell carcinoma by surgery and radiotherapy presented with a mass in the operated area. Biopsy showed
chronic inflammatory infiltrate around a residual polyglactin suture. After 2 months there was a painful mucosal
dehiscence on the biopsy site. LPT was performed using a semiconductor laser with 660-nm wavelength (InGaAlP)
and spot size of 0·04 cm2. The parameters applied were 40 mW, 4 Jcm2/point, 0·16 J/point, 2·4 J/session. The
irradiation was performed punctually, through contact mode in 15 points (4 seconds/point), on top of and around
the lesion, during ten sessions. The wound healed completely after ten sessions. This treatment proved to be
conservative and effective, inducing healing of a chronic wound in a tissue previously submitted to radiotherapy.
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Key Points

• external radiotherapy induced
side effects either during or after
irradiation

• the side effects and poten-
tial complications of the radio-
therapy treatment include dry
mouth, sore throat, difficulty
swallowing, tissue fibrosis and
changes in small blood vessels

• radiotherapy causes severe
harm to microcirculatory tissue,
especially in the healing process

• at the cellular level, radiother-
apy leads to a decrease in
fibroblasts proliferation, as well
as deficiency in its attachment

INTRODUCTION
Head and neck cancers have mainly two ways
of treatment: radiotherapy and surgery. Exter-
nal radiotherapy is an established cancer treat-
ment that uses doses of high-energy X-rays
to destroy neoplastic cells. The main problem
in this area is the induced side effects, either
during or after irradiation. The side effects
and potential complications of this type of
treatment include dry mouth, sore throat, dif-
ficulty swallowing, tissue fibrosis and changes
in small blood vessels (1,2). Its effect on micro-
circulation causes a severe harm to tissue,
especially in the healing process. At the cel-
lular level, the literature reports a decrease in
fibroblasts proliferation, as well as deficiency in
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its attachment (2). In addition, oral mucositis is
a dose-limiting and painful side effect of radi-
ation and/or chemotherapy cancer patients. It
occurs in almost all patients undergoing radio-
therapy for treatment of head and neck cancers
and represents the major limitation to con-
tinuous, uninterrupted radiotherapy and con-
current chemotherapy in the management of
head and neck cancer (3). Strategies for reduc-
ing oral mucositis include laser phototherapy
(LPT) with great results on wound healing and
pain relief (4).

• laser phototherapy is estab-
lished as an alternative, non
invasive method to enhance
healing of chronic wounds,
modulate the inflammatory pro-
cess and promote pain relief

• the photons of the light are
absorbed by specific chro-
mophores and once absorbed
the light can modulate cell bio-
chemical reactions and stimu-
late mitochondrial respiration.
This primary answer will lead
to secondary responses such as
increase in ATP synthesis, colla-
gen production, increase in cell
proliferation and migration

• a 47-year-old male presented
with a malignant lesion in the
lateral border of the tongue
that was surgically removed and
then the patient was submitted
to head and neck radiotherapy

• six months later the patient
returned to the office, show-
ing a hard submucosal mass
in the region of the operated
area. Incisional biopsy was per-
formed and showed a chronic
inflammatory infiltrate around
a residual polyglactin (Vicryl®,
Johnson & Johnson, São Paulo,
Brazil) suture

• two months later, a painful
mucosal dehiscence could be
observed. Laser phototherapy
was performed in the dehis-
cence area

• laser phototherapy was per-
formed in 15 points in the
tongue (4 seconds/point) on top
of and around the lesion, dur-
ing ten sessions. Energy applied
was 0·16 J/point and 2·4 J per
session

• after the first session of laser
phototherapy, the pain was
completely reverted

• after ten sessions of laser pho-
totherapy, the wound healed
completely

• no side effects of laser pho-
totherapy were detected or
related to the patient

• the follow up of 4 months and
3 years after the end of the
treatment showed neither signs
nor symptoms in the previous
dehiscence area

After 1971, when Mester (5) first reported
the use of LPT in improving wound healing, it
was established as an alternative, non invasive
method to enhance healing of chronic wounds,
modulate the inflammatory process and pro-
mote pain relief (6–10). At the cellular level the
absorption of light by specific chromophore
photoreceptors occurs, and once absorbed, the
light can modulate cell biochemical reactions
and stimulate mitochondrial respiration (11)
that will result in secondary reactions such
as increase in ATP synthesis, collagen produc-
tion, increase in cell proliferation and migra-
tion (12–14).

The application of LPT using a He–Ne laser
(λ = 632·8 nm) in the treatment of recalcitrant
radiation ulcers in skin has been described
in literature by a few authors (15–17), as well
as the use of LPT in the prevention and treat-
ment of mucositis is well established by several
publications (4,18,19).

This case reports the use of LPT in the treat-
ment of a deficient wound in the tongue of a
patient previously submitted to head and neck
radiotherapy.

CASE REPORT
A 47-year-old male, who had never smoked,
presented to a Head and Neck surgeon in
October 2006, with an asymptomatic ulcer-
ated lesion with elevated, indurate margins
and fixed to the underlying tissues on the
right lateral border of the tongue, measur-
ing 1·2 × 1·52 cm (Figure 1A). The incisional
biopsy showed squamous cell carcinoma. The
oncologic treatment included surgical removal
(Figure 1B), neck dissection and radiother-
apy (70 Gy in 30 fractions). Six months
later the patient returned to the office, show-
ing a hard submucosal mass in the region
of the operated area. Incisional biopsy was

Figure 1. (A) Squamous cell carcinoma on right lateral border
of tongue (October 2006). (B) Immediately after the surgical
removal of the squamous cell carcinoma (December 2006).
(C) Painful mucosal dehiscence (14 November 2007). (D) First
session of ten of laser phototherapy (LPT) (27 November 2007).
(E) Aspect of wound healing after seven sessions of LPT (4
December 2007). (F) Final aspect of the wound after ten sessions
of LPT. The wound healed completely (7 December 2007). (G)
Follow up of 4 months after the end of LPT treatment (April
2008). (H) Follow up of 3 years after the end of LPT treatment
(November 2010).

performed and showed a chronic inflamma-
tory infiltrate around a residual polyglactin
(Vicryl®, Johnson & Johnson, São Paulo, Brazil)
suture. Two months later, a painful mucosal
dehiscence could be observed and the cho-
sen treatment was LPT in the dehiscence
area (Figure 1C). Laser therapy was performed
using a semiconductor laser (MMOPTICS®)
with 660-nm wavelength (InGaAlP) and spot
size of 0·04 cm2. The power and fluence used
was 40 mW and 4 Jcm2/point, respectively.
Energy applied was 0·16 J/point and 2·4 J per
session. Before and after each LPT session, the
power output of the equipment was measured
by a power meter (PM 600, Molectron, Port-
land, OR).

The saliva present on the tongue was always
dried with gauze pads before irradiation. The
irradiation was performed punctually, through
contact mode in 15 points (4 seconds/point)

© 2011 The Authors
414 © 2011 Blackwell Publishing Ltd and Medicalhelplines.com Inc



Laser phototherapy on a delayed wound healing

on top of and around the lesion, during ten
sessions (Figure 1D). The laser therapy was
applied daily, exception of Sunday, reaching
10 days. No concomitant topical or systemic
medication was used by the patient during the
treatment.

The patient was asked to number the pain
score from 0 to 10. Before the beginning of
LPT, the patient reported score 8, after the
first session of LPT, the pain was completely
reverted and after ten sessions, the wound
healed completely (Figure 1F). The wound
healing was analysed clinically and through
the photographs taken. No side effects of LPT
were detected or related to the patient, such
as erythema, oedema or blooding. In addition,
any symptoms as fever, itch, pain, burning
and paresthesia were observed. The follow up
of 4 months and 3 years after the end of LPT
showed neither signs nor symptoms in the
previous dehiscence area (Figure 1G and H,
respectively).

DISCUSSION
This case report showed an LPT successful
treatment inducing closure of a chronic wound
in the tongue previously submitted to head
and neck radiotherapy. Although we supposed
that some surgical approach would be neces-
sary to complete the closure of the wound, the
treatment was started with LPT to relieve the
patient’s pain. After the first session of LPT, the
pain was completely controlled and the ulcer
healing exhibited extraordinary improvement.
The improvement of the wound healing and
pain control by LPT is reported by several
studies in the literature through modulation
of inflammation (6,8–10), fibroblast prolifera-
tion (20), keratinocyte migration and prolif-
eration (21,22), increased microcirculation (23),
growth factor release (24) and collagen syn-
thesis (14,20). The application of LPT (HeNe
632 nm) in the treatment of recalcitrant radia-
tion ulcers in skin has been described in litera-
ture by a few authors (15–17), as well as using
780-nm diode laser (23). Schindl et al. (16), in a
brief communication, published a case report
of a 64-year-old woman with a painful chronic
ulcerous lesion on the left sole. Fifty years ear-
lier the patient had received five sessions of
X-ray therapy on treat three plantar with unre-
ported dose. The author used a He–Ne laser,
632·8 nm, with 5 mm spot size diameter and

fluence of 31·5 J/cm2. The beam was diverged
by the instrument’s scanner to cover the upper
edge of the ulcer (total area of 20 mm2) and
irradiation was applied twice a week. After the
fourth session, the patient reported marked
pain relief. During the next sessions, gran-
ulation and subsequent epithelisation of the
wound were noted. After 20 sessions, the ulcer
had healed completely. Despite the difference
of parameters used as higher fluence (16), the
pattern of results were similar to the present
case report, with firstly pain relief and wound
completely healed after some sessions. Schindl
et al. (15) also showed a beneficial effect on
impaired wound healing in three patients with
chronic radiation ulcers in skin. The author
used higher fluence (30 J/cm2) in comparison
with this study with a He–Ne laser. Shaf-
fer et al. (23) applied LPT in patients suffering
from painful mastitis after breast ionising radi-
ation and in patients with radiogenic ulcers
(780 nm, 5 J/cm2, 5× week during 5 weeks),
and through magnetic resonance imaging it
was verified that all patients showed complete
clinical remission. All the studies in the litera-
ture using LPT in the treatment of side effect
of radiotherapy in skin and mucosa show ben-
eficial results (15–17,23,25). To the best of our
knowledge, no case reported that LPT applied
in recalcitrant ulcers in oral mucosa has been
described so far.

The interaction of laser light with living tis-
sues may lead to different results depending
upon several factors, such as wavelength, dose,
power and physiologic status of the cell at the
irradiation time (26). The red wavelength was
chosen in this case because of its superficial
absorption (26) promoting epithelial-cell pro-
liferation. One of the factors that lead to the
success of the treatment was probably asso-
ciated with the schedule of the irradiations
adopted. Several studies in the literature show
that a single LPT irradiation is not as effective
as successive ones (27,28). Transitory effects in
cells resulted by LPT were also shown in the
literature, suggesting that the number of ses-
sions is important to maintain laser effect on
cells (29). The fluence is also of importance.
The use of high doses of energy has been
considered a potential inhibitor of cellular pro-
liferation within a narrow band of energy and
density (26). According to the literature, tissues
and cells that present a reduced physiological
state respond better to LPT in comparison to
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healthy ones (20,26,30,31). In the case described
here, the patient received head and neck ion-
ising radiation which produces both acute and
delayed effects on mucosal tissues, disturbing
their healing (32). Radiotherapy induces acute
degenerative changes in basement membranes
and increases vascular permeability. Changes
in vasculature may include decreased num-
ber of capillary vessels, stasis and occlusion,
oedema of vascular walls, thrombosis and
reduction of neovascularisation, contributing
to healing deficiency (33). Fibroblasts may also
be permanently altered by radiation, resulting
in alterations of collagen synthesis that can
lead to atrophy, contraction and fibrosis of the
tissue (34). In this context, radiation therapy
for cancer may interrupt the normal wound
healing mechanisms, increasing the likeli-
hood of postoperative wound infection, which
increases the risk of wound dehiscence and
subsequent failure (33). In thepresent case, we
observed that the combination of the parame-
ters and number of LPT irradiations adopted
was effective in promoting the wound healing.

The effect of laser therapy on the stimulation
of cell lines of tumour cells remains a contro-
versial topic. The LPT effect on tumour cell
proliferation has been shown to be inhibitory,
proliferative, as well as neutral, depending on
cell type, wavelength, dosage and schedule of
irradiation (34–40). In the present case, a previ-
ous biopsy confirmed the absence of malignant
cells. The patient can therefore be considered
norm reactive, with no more malignant cells,
which allows the safe use of LPT in the treat-
ment of the wound. Although LPT under cer-
tain conditions appears to be able to stimulate
malignant cells, this has so far only been docu-
mented in vitro. In the in vivo situation, the pres-
ence of the immune system changes the condi-
tions and the laser stimulation of the immune
response may be higher than the stimulation
of the tumour cells. This was documented
already in 1965 by McGuff et al. (41), where dif-
ferent types of tumours were implanted into
the oral pouches of hamsters and irradiated
by varying doses of ruby and helium-neon
lasers. Matching, Kitsmaniuk et al. (25), used
Helium–Neon and Cooper vapour laser for
prevention and treatment of postoperative and
irradiation complications in 195 patients with
locally advanced head and neck carcinoma and
found that LPT of skin fields improved skin tol-
erance to the neutron beam. The study did not

show any tumour growth stimulation by the
laser irradiation in terms of recurrence and
metastasis development.

It was concluded that LPT offers a promising
conservative therapy for the treatment of post-
operative and irradiation-related dehiscence. A
follow up of at least 1 year was recommended,
not just because of the side effect of radiother-
apy but also because of the potential recurrence
of the oral squamous cell carcinoma. Figure 1G
shows the clinical aspect after 4 months of
laser therapy, as well as Figure 1H shows the
aspect after 3 years, when complete healing of
the wound and acceptable scar remodelling
could be observed. This case report confirmed
that LPT could be an effective, economic and
non invasive treatment for dehiscence tissue
resulted from radiotherapy, with the advan-
tages of safety and tolerability.
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