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Abstract

Objective: The purpose of this case report was to evaluate the efficacy of phototherapy using light-emitting
diodes (LEDs) to prevent oral mucositis in a Hodgkin’s disease patient treated with the ABVD (doxorubicin
[Adriamycin], bleomycin, vinblastine, and dacarbazine) chemotherapy regimen. Background Data: Mucositis
is a common dose-limiting complication of cancer treatment, and if severe it can lead to alterations in treat-
ment planning or suspension of cancer therapy, with serious consequences for tumor response and survival.
Therefore, low-power lasers and more recently LEDs, have been used for oral mucositis prevention and man-
agement, with good results. Materials and Methods: In this study, a 34-year-old man received intraoral irra-
diation with an infrared LED array (880 nm, 3.6 J/cm2, 74 mW) for five consecutive days, starting on chemo-
therapy day 1. In each chemotherapy cycle, he received the ABVD protocol on days 1 and 15, and received
LED treatment for 5 d during each cycle. To analyze the results, the World Health Organization (WHO) scale
was used to grade his mucositis, and a visual analogue scale (VAS) was used for pain evaluation, on days 1,
3, 7, 10, and 13 post-chemotherapy. Results: The results showed that the patient did not develop oral mucosi-
tis during the five chemotherapy cycles, and he had no pain symptoms. Conclusion: LED therapy was a safe
and effective method for preventing oral mucositis in this case report. However, further randomized studies
with more patients are needed to prove the efficacy of this method.
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Introduction

HODGKIN’S DISEASE IS A TYPE OF LYMPHOMA that occurs
when specific lymph node cells start multiplying un-

controllably, causing a tumor. Among the chemotherapy
protocols indicated for treatment, is ABVD (doxorubicin
[Adriamycin], bleomycin, vinblastine, and dacarbazine), a
drug combination that has been used effectively, even in ad-
vanced stages of the disease.1 However, this type of treat-
ment may bring toxicity, such as mucositis.

Chemotherapy or radiotherapy treatment frequently re-
sults in mucositis,2–4 which can lead to serious complications,
such as fungal, viral, and bacterial infections,5 capable of
causing systemic infection.2,6,7 As it is a severe and limiting
complication of cancer treatment, several alternatives have
been used in an effort to prevent and treat oral mucositis.7

So far, however, mucositis treatment is palliative, consisting
of diminishing the symptoms and preventing infection.6,9 In
recent decades, low-level laser irradiation has appeared as a

new treatment option to reduce tissue inflammation,8 and
has led to good results in mucositis treatment .5,7,10,11

Some recent researchers have suggested that another al-
ternative to control mucositis is to use light-emitting diodes
(LEDs), devices emitting monochromatic diffuse light of a
wavelength effective for tissue healing.2,12–14 These studies
suggested that lasers,10,15–18 as well as LEDs,2,19,20 can be ef-
fective for biostimulation, pain relief, and healing.

The main advantage of LEDs over lasers, besides their
lower cost, is that LED systems allow a larger area to be
treated in a short time, with a large bandwidth (at several
wavelengths),12 whereas typical laser systems irradiate only
small spots (a few millimeters). Recent studies have shown
the efficacy of using LEDs to diminish the pain and inten-
sity of oral mucositis in patients having bone marrow trans-
plantation (BMT)12,19,20 and chemotherapy-induced mucosi-
tis.2 Treatment with LEDs accelerates normal healing and
tissue regeneration without producing overgrowth or neo-
plastic transformation.20
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Materials and Methods

The patient selected for this study, a 34-year-old man un-
dergoing chemotherapy treatment with the ABVD protocol
for Hodgkin’s lymphoma, was admitted to Amavita Cancer
Clinic in Bauru, São Paulo, Brazil. He gave signed consent
and was instructed about mouth hygiene and oral care, and
to use a mouthwash and a long-term saliva substitute, both
from Biotène® (Laclede, Inc., Rancho Dominguez, CA),
throughout the entire study period. The ethics board of In-
stituto de Pesquisas Energéticas e Nucleares (IPEN) accepted
and approved the study design (number 103/CEP-IPEN/SP).

The LED system (MMOptics Ltd., São Carlos, SP, Brazil)
consists of a handpiece with seven individual LEDs in a cir-
cular arrangement (Fig. 1) with an output diameter of 12.5
mm, and having an acrylic pointer at the end. The LEDs emit
at 880-nm wavelength, with power of 74 mW at the acrylic
tip.

At each session, five anatomic areas of the mouth were ir-
radiated as shown in Fig. 2: the buccal mucosa, the lower
labial mucosa, the lateral tongue, the upper tongue portions,
and the floor of the mouth.

The dose used was approximately 3.6 J/cm2 per point. To
cover all the areas described, 27 points were necessary, with
each point received 60 sec of irradiation, totaling 27 min per
session. Irradiation began on chemotherapy day 1 (D1) and
continued daily until the fifth day (D5). For each chemo-
therapy cycle, the patient received two rounds of chemother-
apeutic drugs, according to the ABVD protocol, the second
occurring 15 d after the first. With each drug administration,
another LED irradiation session was given, starting the count
again as day 1 (D1). Therefore, in each chemotherapy cycle
he received LED irradiation on 10 d, five after each round of
drug administration. All infection control procedures were
followed, and both the patient and the professional wore
protective glasses to ensure their safety.

To check the results, the irradiated areas were pho-
tographed. A trained examiner evaluated the photos to es-
tablish the degree of severity of the mucositis in accordance
with the World Health Organization (WHO)21 scale. Pictures
were taken after each chemotherapy cycle, for both 5-day
phases, on days 1, 3, 7, 10, and 13. With regard to pain as-

sessment, the patient himself noted the pain intensity on each
clinical evaluation day (coinciding with the photographic
evaluation), by filling out a visual analogue scale (VAS)22.

Results

The patient received LED irradiation according to the
methodology described above, for five chemotherapy cycles,
and had no oral mucositis of any degree throughout treat-
ment. Consequently, the patient also had no pain during the
entire process.

The patient tolerated the LED irradiation well during the
five chemotherapy cycles, which totaled 50 irradiation ses-
sions, since there were 10 sessions per cycle.

Due to these excellent results, the patient could continue
his normal activities of daily living during all five chemo-
therapy cycles, with no interruption in his work activities.
There was no need for hospitalization, or parenteral or en-
teral nutritional supplementation. There also was no need
for any analgesia during chemotherapy. The patient could
eat normally and did not show any signs of dehydration.

There was no need for fungal medications or other infec-
tion control measures, as there were no oral lesions, mean-
ing that there was no significant risk of systemic infections
due to oral mucositis.

These good oral results seen during chemotherapy made
it possible for the patient to tolerate the therapy well, and
no interruptions of chemotherapy were necessary. The pa-
tient was also had no depressive symptoms during treat-
ment, and the patient maintained a good emotional state.

Discussion

The results of this study show that LEDs are quite safe,
and they did not cause the patient any side effects or dis-
comfort. These same results were also found in other stud-
ies of the use of low-level lasers6,9,18,21,23–26 and LEDs2,12 used
to prevent and treat oral mucositis.

It is important to mention that all other patients treated at
our clinic with this chemotherapy regimen developed oral
mucositis to different degrees, and this was the first case that
did not present this complication.

Our results agree with those of other previously published
studies. However, there are no similar studies in the litera-
ture that specifically evaluated this chemotherapy protocol.
Usually, oral mucositis prevention studies are conducted in
BMT patients, because BMT involves not only aggressive
conditioning drug regimens with several and drugs being
given at once, but the patients are under inpatient hospital
care, which makes laser or LED studies easier to perform
since they require daily irradiation sessions.

In this case study, the patient had no oral mucositis, sug-
gesting that the LED treatment was efficient for preventing
ulcers, and consequently pain, as was also shown in the
study by Whelan et al.,12 which studied the use of LEDs
(Quantum Devices, Barneveld, WI, USA) for oral mucositis
prevention in pediatric patients undergoing BMT. The re-
sults showed that of the 32 participating patients, 3 had no
oral mucositis, thus 10% of their patients had results identi-
cal to those of our study.

The study by Migliorati et al.23 also had similar results;
however, they used low-level laser (infrared AsGaAl) ther-
apy. Of the 11 irradiated patients, two received high doses
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FIG. 1. Handpiece with seven LEDs.
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FIG. 2. The irradiated areas and the 27 irradiation points.



of chemotherapy (and one received doxorubicin, a drug also
used by our patient), and one also had no oral mucositis, and
thus did not have any painful symptoms. The remaining pa-
tients developed mucositis of varying degrees, but none ex-
perienced maximal levels of pain.

The study by Bensadoun et al.21 showed that He-Ne laser
treatment substantially diminished the degree of oral mu-
cositis seen, although it did not prevent the appearance of
lesions. As a result, the control group patients had 3rd-de-
gree mucositis for 37 wk (35%), compared with 8 wk (7%)
for the laser group.

With regards to the methodology, we opted for daily ir-
radiations on five consecutive days, always starting on che-
motherapy day 1. This methodology coincides with that used
in previous studies.6,25 Irradiations were started on the same
day as chemotherapy to prevent mucositis lesions from ap-
pearing, because we believed the preventive action of the
LEDs resulted from biomodulating the inflammatory pro-
cess that occurs in the first days,27 soon after drug adminis-
tration. However, in other studies, laser or LED irradiation
did not begin at the same time as cancer therapy, for exam-
ple, the study by Whelan et al.,12 in which LED irradiation
began on the first day after BMT, and not on the first day of
BMT conditioning. This difference was also seen in the study
by Barasch et al.,24 in which patients started He-Ne laser ther-
apy the day after the patients ended their conditioning reg-
imen, one or two days before BMT.

In this study, irradiation began on chemotherapy day 1,
whereas in some other published studies the authors began
laser therapy at other time points before or after BMT,12,24

meaning that they may have affected other phases of the pro-
gression of oral mucositis, and thus got different results. So
these other authors, that began irradiation after drug ad-
ministration, may have affected more advanced phases of
mucositis, when it is past the inflammatory stage, unlike the
methodology we adopted.

A 5-day irradiation period was adopted in the present
study. This differed from other studies, some of which chose
to irradiate patients for a longer period, as observed in the
study by Migliorati et al.,,23 who irradiated patients for 10 d.

Our methodology takes into consideration the phases of
oral mucositis, and we endeavored to act before the ulcera-
tive phase began. As the ulcerative phase occurs approxi-
mately 7 d after drug administration,28 it seemed reasonable
for irradiation to last no more than 7 d, and thus the LED
therapy was meant to be prophylactic. We believe treatment
beyond this period would only affect healing, and is thus no
longer preventive.

Sandoval et al.26 reported an example of this healing ac-
tion, in which lesions were irradiated only when mucositis
symptoms first appeared. Based on a functional scale, the re-
sults showed that grade 3 mucositis was reduced in 42% of
cases. Based on clinical aspects, grade 4 mucositis was re-
duced in 75% of patients.

The patient in our case report had no painful symptoms,
since there was no oral mucositis. Thus pain could not be
evaluated, since the efficacy of LEDs in reducing pain could
only be assessed if there were lesions, and some studies have
shown that pain intensity is directly related to the degree of
oral mucositis present.

With regard to the anatomic areas we chose for LED irra-
diation in this study, sites mainly in nonkeratinized mucosa

were targeted, areas where the incidence of oral mucositis is
higher according to the results of previous studies.4,29

With regard to comfort, the lasers or LEDs used must be
adjusted to minimize irradiation time, in order to shorten
treatment sessions. Equipment is now being designed for this
purpose, devices that use clusters of emitters that allow ex-
tra-oral irradiation, such as the device shown in the study
by Whelan et al.12 This is also advantageous, because if ir-
radiation can be performed extra-orally, this allows one to
avoid working inside the patient’s mouth, and thus avoid
any problems if nausea or vomiting occurs. In that study the
irradiation time for a 4-J/cm2 dose was approximately 71 sec
for each side, whereas in our study it was 27 min total.

The LED intra-oral irradiation equipment used in our
study proved to be very effective in preventing oral mu-
cositis, which was the goal of the study. We emphasize,
however, that mucositis has complex pathology, and it is
difficult to accurately determine which patients may de-
velop lesions.30 Although many factors in this case could
have led to mucositis (the patient was young, he was un-
dergoing an aggressive chemotherapy protocol with a high
frequency of drug administration), this patient may not
have had any lesions regardless of any preventive treat-
ment given.

Since this case report is about only a single patient, it is
impossible to verify the efficacy of the therapy; however, the
results are nonetheless heartening. We believe this case re-
port may be helpful, mainly in indicating the proper thera-
peutic regimen to pursue, and will serve as a basis for fur-
ther randomized studies to assess whether the therapy is
indeed effective in a variety of patients, and it has the po-
tential to provide them with a much improved quality of life
during cancer treatment.

Conclusion

In this study, LED therapy was shown to be a safe and ef-
fective method of preventing oral mucositis in a patient un-
dergoing ABVD chemotherapy for Hodgkin’s disease, using
the protocol described in this case report.
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