Acta Scientiae Veterinariae, 2021. 49(Suppl 1): 640.

CASE REPORT ISSN 1679-9216
Pub. 640

Laser Photobiomodulation and Antimicrobial Photodynamic Therapy
in the Treatment of Ovine Otitis

Marcus Vinicius Alves da Silva', Manoel Luiz Ferreira’, Ana Flavia Ribeiro Machado Michel?,
Thiago Santos Ribeiro?, Vinicius de Oliveira Costa Souza?®, Jacson Vale Leite3,
Guilherme Oliveira da Silva3 & Fernando Alzamora Filho?

ABSTRACT

Background: Otitis is a severe inflammation of the skin of the auditory canal which can impact animals of all ages. In
sheep, this disease can occur in isolated cases or in the entire flock. Laser photobiomodulation can be used in combina-
tion with medication or as single therapy and the effects are analgesia, modulation of the inflammatory process, edema
reduction, tissue restoration and stimulation of local microcirculation. Antimicrobial photodynamic therapy stands out as
a promising alternative to antimicrobial drugs for the treatment of localized infections. This study aimed to report the use
of laser phototherapies on a sheep with bacterial otitis.

Case: A case of bacterial otitis in a 4-year-old sheep, Dorper, was treated at the Veterinary Hospital of the State University
of Santa Cruz. In the anamnesis, the owner reported that the patient presented crusts in the auricular pavilions, and had
been medicated with oxytetracycline 20%, administered intramuscularly, for two days and the crusts cleaned with iodine
10%, but the animal did not present clinical improvement. On physical examination, the animal presented constant head
swaying, edema of the ears, otalgia, enlarged parotid lymph nodes and ear wounds. No ear discharge was observed, and
the initial diagnosis was aural hematoma. The treatment prescribed was laser photobiomodulation for three consecutive
days. The lesions were irradiated with a diode laser with a power of 0.1 W, irradiance of 3.5 W/cm?, continuous emission,
spot area of 0.028 cm?, wavelength of 808 nm, energy of 4J/point, and fluency/point of 142.8J/cm?, with seven points
on the external surface and four points on the internal surface of both ears. Two points were also targeted on the parotid
lymph nodes with infrared laser (A = 808 nm), with energy of 2J/point. On the fourth day of hospitalization, there was a
reduction in lesions, decreased edema and absence of pain and on the sixth day of hospitalization, the patient presented
mucopurulent otorrhea. The material from the auricular pavilions was collected for cytological examination, confirming
the clinical diagnosis of bacterial otitis. Two sessions of Antimicrobial Photodynamic Therapy (aPDT) were performed
with an interval of 48 hours, with application of 0.01 % methylene blue, pre-irradiation time of five minutes and irradia-
tion with diode laser with a power of 0.1 W, 660 nm wavelength and 9J/point energy. On the 10 th day after the start of
the treatment, there was no pain, healing of ear wounds, and no otorrhea. An additional photobiomodulation session was
performed on the unhealed wounds in the auditory canal with red laser (A = 660nm), on 5 points with an energy of 1J/point.
On the 15th day, the left ear was healed and the right ear presented otorrhea, and a further session of aPDT was performed.
On the 17th day after starting treatment there was no secretion and all lesions were healed. The patient was subsequently
monitored for one month, showing no change or relapse.

Discussion: Laser photobiomodulation treatment and antimicrobial photodynamic therapy were efficient in treating bacte-
rial otitis without the use of antibiotics, promoting clinical improvement and patient well-being, making it an alternative
to conventional treatment. After searches on the Pubmed, Scielo and Escopus databases using photobiomodulation and
antimicrobial photodynamic therapy in sheep otitis as descriptors, this is believed to be the first report on the use of laser
phototherapy in sheep otitis. Further studies are needed to establish the dosimetry and frequency of the sessions, as, besides
considering animal well-being, this species is an excellent model for human experimentation.
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INTRODUCTION

Otitis is a severe inflammation of the auditory
canal which can impact animals of all ages. In she-
ep, this disease can occur in isolated cases or in the
entire flock. Foreign bodies and various infections
can cause irritation in the ear and intense pruritus,
resulting in head shaking, friction of the ear against
objects and it can also progress to otitis media or oti-
tis interna [12,21]. There are several treatments using
anti-inflammatories, antibiotics, and antifungals, but
they can become ineffective, causing economic losses
[10,15,17].

Laser photobiomodulation (LPBM) can be
used alone or associated with other therapies and the
effects on the injured tissue are analgesia, modulation
of the inflammatory process, edema reduction, tissue
restoration and stimulation of local microcirculation
[3,13]. LPBM is based on photophysical and photoche-
mical principles and has been used and tested in the tre-
atment of several lesions and diseases [4,8,19,23,24].

Antimicrobial photodynamic therapy (aPDT)
stands out as a promising alternative to antimicro-
bial drugs for the treatment of localized infections
[7,18,26]. This therapy involves the use of photo-
sensitizers, which, with specific wavelength and
molecular oxygen, directly affect gram-negative and
gram-positive bacteria without affecting the host cells,
resulting in the formation of reactive oxygen species

and singlet oxygen production, which destroys micro-
organisms due to structural changes fundamental to
their survival [1,2,5,6,13,18]. The present study aimed
to report the use of laser phototherapies in a sheep with
bacterial otitis.

CASE

A case of bacterial otitis in a 4-year-old sheep,
Droper, from the city of Ilhéus-Bahia, Brazil, was tre-
ated at the Veterinary Hospital of the State University
of Santa Cruz (UESC). Reared on rotational pasture
of Panicum maximum, in the anamnesis, the owner re-
ported that the patient presented crusts in the auricular
pavilions, and had been medicated with oxytetracycline
20% (Oxitetra 20%®"), administered intramuscularly,
for two days and the crusts cleaned with iodine 10%
(Riodeine 10%®2), but the animal did not show clinical
improvement. On physical examination, the animal
presented constant head swaying, edema of the ears,
otalgia, enlarged parotid lymph nodes and wounds in
the auricular pavilion (Figure 1A). No secretion was
observed in the auricular pavilion and the initial diag-
nosis was aural hematoma.

The treatment prescribed was laser photobio-
modulation for three consecutive days. The lesions
were irradiated with a diode laser with a power output
of 0.1W, irradiance of 3.5W/cm?, continuous emission,
spot area of 0.028 cm?, wavelength of 808 nm, energy

Figure 1. A- Sheep with swollen regions and crusts in the ear, on the first day of treatment. B- Animal showed a reduction in edema and crusts on the
third day after starting the treatment. [Source: Fernando Alzamora Filho].
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Figure 2. A- Animal on the sixth day after the beginning of the treatment, with reduced edema, crusts and presence of otorrhea in the ear (white arrow).
B- Sheep showing otitis resolution on the 17th day of treatment. [Source: Fernando Alzamora Filho].

of 4J/point, and fluence/point of 142.8 J/cm?, with
seven points on the external surface and four points
on the internal surface of both ears. Two points were
also targeted on the parotid lymph nodes with infrared
laser (A = 808 nm), with energy of 2J/point. On the
fourth day of hospitalization, there was a reduction
in lesions, decreased edema (Figure 1B) and no pain,
and on the sixth day of hospitalization, the patient
presented mucopurulent otorrhea (Figure 2A). The
material from the auricular pavilions was collected
for cytological examination, confirming the clinical
diagnosis of bacterial otitis.

Two sessions of Antimicrobial Photodynamic
Therapy (aPDT) were performed with an interval of
48 h, with application of 0.01% methylene blue, pre-
-irradiation time of 5 min and irradiation with diode
laser with a power output of 0.1W, 660 nm wavelength
and 9J/point energy. On the 10th day after the start
of the treatment, there was no pain, healing of ear
wounds, and no otorrhea were observed. An additional
photobiomodulation session was performed on the
unhealed wounds in the auditory canal with red laser
(A =660 nm), on 5 points with an energy of 1J/point.
On the 15th day, the left ear was cured and the right
ear presented otorrhea, and a new session of aPDT
was performed. On the 17th day after starting the tre-
atment there was no secretion and lesions were healed
(Figure 2B). The patient was monitored for 1 month,
presenting no changes or recurrences.

DISCUSSION

The sheep treated with signs and symptoms of
otitis, confirmed in the anamnesis, was the only animal
affected by the disease, validating the observations that
related to an isolated case of an animal from the flock
of the property [14].

The signs presented in relation to the auricular
pavilion were edema, crusts, intense pruritus, excessive
head movement, and aural hematoma due to the cons-
tant friction of the ear with the head swinging or trauma
from knocking against objects. Due to the extent of the
symptoms and the edema, it was impossible to examine
the auditory canal in the initial examination, as it was
obstructed, agreeing with the findings of auricular
hematoma [16].

Inflammation and chronic infections often
become difficult to treat, as in the case of this animal,
which had already been wrongly treated with 10% io-
dine solution as an antiseptic in the auricular pavilion,
which can aggravate existing lesions due to a chemical
lesion by iodine. Furthermore, the use of 20% oxyte-
tracycline (Oxitetra 20%®) in sub-therapeutic doses and
the short treatment period led to an ineffective result,
as the treatment of otitis media is specific antibiotics
used against the frequently isolated pathogens spread
in the middle and inner ear, and the duration of therapy
is influenced by the chronicity of the disease as well
as the pathogens involved, ranging from five days to
several weeks [11,17].
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Due to aural hematoma and otalgia, photobio-
modulation with infrared laser (808 nm) was initially
prescribed for the treatment of inflammation and edema.
According to [28], the appropriate choice of wavelength,
energy density, point energy, type of emission and form
of application are essential to obtain an efficient biologi-
cal effect, such as reduced inflammation by decreasing
chemical inflammatory mediators, like prostaglandin
E2, leukocytes and tumor necrosis factor (TNF-a),
and by increasing anti-inflammatory mediators such
as interleukin 10. The analgesic action of laser therapy
can be explained by the modulation of inflammation,
alteration of the nerve conduction of peripheral neurons
and release of endogenous endorphins [9,20]. The incre-
ase of microcirculation at the irradiation site results in
changes in capillary hydrostatic pressure, with improved
lymphatic circulation and reabsorption of edema [22].
The present report observed a rapid reduction in edema
and absence of otalgia, as per the scientific literature.

The cytology reported a large amount of amor-
phous basophilic debris and bacteria (cocci and rods)
adhered to epithelial cells, characterizing bacterial
otitis, which corroborates the choice of antimicrobial
photodynamic therapy in the treatment due to bacteri-
cidal action through the formation of reactive species
of oxygen and singlet oxygen [6,27]. Furthermore, as
a result of the emergence of diseases caused by multi-
drug-resistant microorganisms in veterinary medicine,
due to the excessive use of antibiotics, new treatments
should be developed as an alternative to conventional
treatment [27].

As observed in a previous study [25], chronic
otitis media leads to destruction of the middle ear
and the treatments currently available provide limited

relief, which was not observed in the treatment prescri-
bed in this case, absence of pain being observed within
a few days. The results observed provided a more rapid
recovery in relation to treatment with local, systemic
antibiotics, with resolution of otitis in 7 laser photo-
therapy sessions. On the 17th day after the beginning
of treatment, there was an absence of secretion and
healed lesions, and the animal was considered cured
by the team responsible for the sheep’s treatment. The
patient was subsequently monitored for 1 month and
showed no change or relapse.

Treatment with LPBM and aPDT were eftfi-
cient in the treatment of bacterial otitis without the
use of antibiotics, promoting clinical improvement
and patient well-being, providing an alternative to
conventional treatment. Depending on the severity of
the injury, as in otitis interna, laser photobiomodulation
can be associated with conventional therapies, such
as systemic antibiotic therapy. The choices depend on
clinical and complementary exams for the diagnosis,
in addition to the experience of the Veterinarian with
the use of low-intensity laser. After comprehensive
review of major commercial databases, this is believed
to be the first report on the use of laser phototherapy
in sheep otitis. Further studies are needed to establish
the dosimetry and frequency of the sessions, because,
besides considering animal well-being, this species is
an excellent model for human experimentation.
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