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Abstract

In this case study, we present a description of the treatment approach of an oral manifestation caused by Sars-Cov-2, in an oncological patient,
which manifested itself in the post-extubation period. This patient was referred to the DDCH-RP (Department of Dentistry, Hospital do Cancer de
Ribeirdo Preto), Brazil, because the oral lesion was resistant, in addition to changes in vital signs. The association between Antimicrobial
Photodynamic Therapy (aPDT) and Systemic Photobiomodulation (PBMS) in the primitive carotid artery (PCA) was used as a treatment to reduce

oral damage and stabilize vital signs (blood pressure, heart rate and O2 saturation), monitored by individualized responses, in the context of

precision medicine.
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1. Introduction

Cancer patients who are infected by coronavirus disease tend to show
worse clinical and laboratory results when compared to non-cancer
patients [1]. In this critical period of global health, several national
and international studies are being published to assess the clinical
characteristics of the contamination caused by Sars-Cov-2 in a timely
manner. Moreover, with regard to cancer patients infected by the
coronavirus, greater controlled attention is needed, as cancer therapy
causes a transient or lasting immunosuppressed immunological
changed by drugs. This factor, associated with the high age group
among this public that is commonly affected, predisposes these
patients with Sars-Cov-2 infection to progress to undesirable
secondary opportunistic infections [2,3].

In the recent period, scientific evidence has supported the idea that the
angiotensin-2 converting enzyme (ACE2) is considered the main host
cell receptor of the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), whose expression in the oral cavity is considerable,

mainly in the epithelial cells of the tongue and salivary glands [4].

When the patient is positive for Covid-19, the immunosuppression
process produces unreasonable refractory systemic effects that cause
undesirable manifestations in the oral cavity, increasing the degree of
virulence of the infection. Evidence of this type of viral replication in
the oral mucosa is shown by extremely painful oral lesions that are
resistant to conventional drugs. Studies have suggested that Sars-Cov-
2 can infect and replicate in keratinocytes and oral fibroblasts, causing
oral alterations and superficial necrosis, with an eventual atypical
development in the glossopharyngeal region, lips, palate, and
oropharynx [5]. The common symptoms that typify Covid-19 are
fever, dry cough, and fatigue, but the loss of smell or taste are
symptoms reported in over 60 % of patients [6,7].

Due to the context of innovative therapeutic treatments in recent
years, Low-Intensity Laser Therapy (LLLT) has emerged as an
effective therapeutic tool in stomatology due to its ability to enhance
wound healing, tissue repair and prevent necrosis in biological tissues,
promoting the reduction of inflammation in chronic diseases,

promoting analgesia, and decreasing oedema [8] (Figure 1).

Citation: Pacheco JA, Tholt B, Molena KF, Gontijo CRO, Veiga EV (2022) Use of Photodynamic Therapy (aPDT) and Systemic Photobiomodulation (PBMS) In Oral Manifestation and Control of Vital Signs in
Sars-Cov-2 Infection in Oncological Patient: A Case Report. Journal of Dental Research and Dental Prospects 01(01): https://doi.org/10.38207/JDRDP/2022/FEB010103



https://orcid.org/0000-0001-7783-3586

QUE ACQUAINT

PUBLICATIONS

Journal of Dental Research and Dental Prospects

v

hv, 600-350-nm,

Cellular

photoreceptor

Wound healing , _ Neurogenic pain
Tissue repair Relief of inflammation  Neyrological problems
Prevention of tissue death  Pain, édema Acupuncture
Acute injuries
Chronic diseases

[N

Figure 1: Schematic representation of the main application areas of low-level laser therapy.

The application of LLLT on the biological tissues and haematological
system of the human body produces an effect called photo
biomodulation, which causes photons to be absorbed by electronic

Another important consideration involves tissue properties. Both the
absorption and diffusion of light in tissue are wavelength-dependent,
and tissue chromophores have high absorption bands at wavelengths

absorption bands belonging to some molecular between 600 and 840 nm. Some researchers call this phenomenon the
chromophore/photoreceptor (8). existence of a so-called "optical window" (Figure 2), as it involves
the optical and absorptive properties of tissue cells [9].
100 | [ N
| 3
B |
: \.\f. I Optical Window | | |
| )
10 | 1 | |
§ | \\‘;‘ 1! '}
| i
Fel | -
B ? B,
2 2 ~
0 £ - f
= E \ \- l"
| §. — water
f \ 7 — -HbO2
0.1 , " — =-=-Melanin
?
[ o T+ D T O S e T e e S 4 —————t . | SN S — |
400 600 800 1000 1200 1400 1600 1800 2000
wavelength (nm)

Figure 2: Optical window in tissue due to reduced absorption of red and laser wavelengths (600-1200 nm) by tissue chromophores.

The use of LLLT on biological tissue associated with a photosensitive
substance (methylene blue) is called Antimicrobial Photodynamic
Therapy (aPDT). aPDT is a treatment that has previously been used
in several health specialties, such as physiotherapy, dermatology,
oncology, speech therapy, ophthalmology, and dentistry. It consists of
administering a photosensitizing dye (PS), followed by irradiating the
lesion with visible light, forming reactive species in the presence of
oxygen, such as singlet oxygen and free radicals [10]. These chemical
reactive species are cytotoxic and can cause the destruction of
proteins, lipids, nucleic acids, and other cellular components,
resulting in the destruction of microbial colonization [11].

The use of methylene blue in photodynamic therapy has shown
effective results in inactivating colonization by microbes (viruses,

fungi, and bacteria), but it is necessary to establish an adequate

clinical protocol regarding pre-irradiation time and dye concentration,
without toxic effects to the body cells.

The effects of aPDT are based on three components: light, a
photoactive agent (photosensitizer), and the presence of oxygen [12].
The PS most used in clinical dental practice is of the phenothiazine
class, called methylene blue (MB) [13]. Recently, almost all existing
studies on aPDT have focused on pathogenic bacteria to reduce the
level of inflammation in different regions of the oral cavity [12,13].
As regards the Systemic Photo biomodulation technique (PBMS), this
is applied with the Low-Intensity Laser device, used indirectly, on the
vascular anatomical region (vein or artery), directed by the active tip
of the device. It is a non-invasive application without tissue damage,
performed according to protocols pre-guided by the global literature
and by the instructions of the manufacturer of each device [14].
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Regarding the vagal structures, the primitive carotid artery (PCA) has
a desirable caliber, is easily accessible and that allows for good
vascularization of anterior facial areas, which contributes to a good
prognosis [14,15].

Furthermore, with regard to vital signs in patients infected with Sars-
Cov-2, there is evidence that median systolic blood pressure is higher
in deceased patients (137.0 mm Hg) than in recovered patients (125.0
mm Hg). Indeed, more patients who died than those who recovered
had blood pressures of 140 mm Hg or higher. Furthermore, heart rates
were much higher in deceased patients (101.0 beats per minute) than
in recovered patients (91.0 beats per minute). Respiratory rates were
significantly higher in deceased patients (24.0 breaths per minute)
than in recovered patients (20.0 breaths per minute). In 72 (64 %) of
deceased patients, only 19 (12 %) who recovered had a percutaneous
oxygen saturation of 93 % or less on admission [16].

2. Case Report

Patient ESS, a 57-year-old man, in remission of oesophageal cancer,
presented to the DDCH-RP (Department of Dentistry of the Ribeirdo
Preto Cancer Hospital), Brazil, with lesions in the oral cavity because
of infection caused by Sars-Cov-2 (Figure 3). This diagnosis was

PBMS is known to produce the benefits of a photobiological response
within cells that have undergone micro and macrovascular changes,
by triggering anti-ischemic activity, positively reacting to the
rheological properties of blood, increasing permeability of the
vascular wall, stimulating tubule development in capillaries,
eliminating vasospasm and stasis, reversing blood flow, decreasing
capillary edema, and increasing the number of functional capillary
tubes [17,18]. Furthermore, PBMS induces the release of nitric oxide
(NO), considered one of the main relaxation factors of endothelial
cells with a potential vasodilator effect, which influences lower BP
values, as well as a reduction in HR [19,20].

To date, there are no scientific publications or research on the use of
aPDT and PBMS in oral manifestations and control of vital signs in

infection caused by Sars-Cov-2 in cancer patients.

confirmed by the positive rtPC-R for Covid-19 and the fact that 15
days previously, he was discharged from the intensive care unit of the
public hospital in Brazil, where he had needed to be submitted to

oropharyngeal intubation for 12 days.

Figure 3: Initial status of the tongue affected by lesions.

During extubation, the nursing team detected alterations in the
intraoral region. These were located on the tongue and had clinical
characteristics similar to those of a fungal lesion (symptoms of
burning, pain, oedema, and hyperkeratosis that reduced the capacity
for enteral nutrition).

During the assessment of the oral cavity in the DDCH-RP, a relative
reduction in salivary flow was observed, in addition to painful

glossopharyngeal [neuralgia] on the dorsum and lateral border of the

3. Methods

3.1 Complementary vital signs measurements

The patient's vital signs were initially measured, and the following
values were recorded: Blood Pressure 120 x 80 mm / Hg, Heart rate
88 bpm, Sp0O2 89 % (O2 saturation). BP values were considered
altered when, at the time of measurement, they were higher than or

equal to 140x90 mm Hg [22]. The heart rate value was considered

tongue, erythemas that characterized burning throughout the oral
cavity, pain in the sublingual region and difficulty in chewing food.
The clinical characteristics of the lingual region suggested that it was
Pseudomembranous candidiasis. a more common manifestation in
immunosuppressed individuals using corticosteroids and/or broad-
spectrum antibiotics or with systemic disorders such as
decompensated diabetes, leukemia, and/or HIV infection [21]. The

oral lesion was resistant to antibiotic drugs and did not disappear.

altered, as it was outside the range of 60-100 beats per minute [23];
and oxygen saturation (SpO2) was below normal (measurement
range: 70 to 99 %). The purpose of this work was to obtain successful

management by associating the aPDT and PBMS techniques for the

Citation: Pacheco JA, Tholt B, Molena KF, Gontijo CRO, Veiga EV (2022) Use of Photodynamic Therapy (aPDT) and Systemic Photobiomodulation (PBMS) In Oral Manifestation and Control of Vital Signs in
Sars-Cov-2 Infection in Oncological Patient: A Case Report. Journal of Dental Research and Dental Prospects 01(01): https://doi.org/10.38207/JDRDP/2022/FEB010103



JUE ACQUAINT

PUBLICATIONS

Journal of Dental Research and Dental Prospectsa

treatment of cancer patients infected by Sars-Cov-2, to achieve repair
of the oral manifestations and stabilization of vital signs.

3.2 Irradiation parameters

The low-level laser irradiation parameters are measured in
wavelengths (nm), energy (joules), and fluency (J/cm2) [24,25]. The
laser therapist dentist defined the application protocol based on the

energy density of the device, however, the variety of types of laser

Table 1: Irradiation parameters.

equipment available on the market can change the proposed
therapeutic responses, due to changes in parameters that vary

according to the different manufacturers (Table 1).

Irradiation Parameters Unit of measurement Description

Wavelength nm It is the laser emission characteristic defined by different
colours of the visible (400 to 700 nm) and invisible spectrum

Fluence Jem?2 Fluency or dose is a description of the energy flow divided by
the area of the laser emitter tip

Energy Joule Energy is represented by the power of the equipment
multiplied by the treatment time

3.3 CRPP service protocol
Initially, asepsis of the entire oral cavity with 0.12 % Chlorhexidine

gluconate mouthwash was applied on sterile gauze that was used to

3.4 aPDT (Therapy Photodynamic antimicrobial)

The methylene blue gel (0.01 %) was used to completely cover the
tongue and stain the entire injured oral region. All excess gel was
aspirated, and after waiting 5 minutes (pre-irradiation time) the patient
was submitted to laser application with the red wavelength, using the

following parameters: (Red laser - 660 nm; the power of 100 mW -

manually rub the area before each appointment. Moreover, a
protective plastic was used on the active tip of the laser device.

Energy of 6 Joules per point). The lingual region received 9 points of
laser application, with a distance of 1.5 cm between them (Figures 4-
7). The aPDT treatment proposed, consisted of 3 sessions, on alternate
days, in the entire lingual region until the total repair of the injured

tissue was obtained (Figure 8)

Figure 4: Application of methylene blue on the tongue.

Figure 5: Application of aPDT over the tongue.
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Figure 6: Tissue repair in the lingual region.

Figure 7: Points of application of aPDT on tongue.

Figure 8: Evolution of the oropharyngeal condition using aPDT for the five consultations carried out at the Cancer Hospital of Ribeirdo Preto.

3.5 PBMS transdermal in PCA (Primitive Carotid Artery)

The PBMS treatment was performed in the PCA with the aid of a
collar adapted to the Laser Therapy device, in which the uninterrupted
application of red wavelength (660 nm) was performed for 15
minutes. The total PBMS energy was 90 Joules. The primitive carotid
artery extends from the level of the upper border of the lamina of the
thyroid cartilage to a point behind the neck of the mandible, between
the tip of the mastoid process and the angle of the mandible, that is,

the region of the anterior edge of the sternocleidomastoid muscle
(SCM) (Figure 9 and 10).

The PBMS treatment in PCA (right) proposed consisted of 3 sessions,
on alternate days, in addition to using a manual device to monitor
blood pressure (BP), heart rate (HR), and oxygen saturation (SPO2)

markers (Figure 11).

Figure 9: Anatomical location of the primitive carotid artery.

Citation: Pacheco JA, Tholt B, Molena KF, Gontijo CRO, Veiga EV (2022) Use of Photodynamic Therapy (aPDT) and Systemic Photobiomodulation (PBMS) In Oral Manifestation and Control of Vital Signs in
Sars-Cov-2 Infection in Oncological Patient: A Case Report. Journal of Dental Research and Dental Prospects 01(01): https://doi.org/10.38207/JDRDP/2022/FEB010103



QUE ACQUAINT

PUBLICATIONS

Journal of Dental Research and Dental Prospectsa

Figure 10: Low-level laser applied over primitive carotid artery adapted to the cervical collar.

Figure 11: Data collection related to blood pressure (systolic and diastolic pressure), heart rate and oxygen saturation during the five consultations

held at the Cancer Hospital of Ribeir&o Preto.

4. Discussion

In this case study, rapid repair of the lingual lesion was observed, and
the patient was satisfied with the result achieved, as the procedure was
painless and non-invasive. In this case, aPDT was shown to be an
effective, quick option, without side effects, and with high adherence
to treatment by the patient [26]. The results were observed on the
second day, after the first irradiation with aPDT, when the healing
process and tissue repair occurred, of lesions caused by Covid-19 in
the oral cavity [27]. Other associated oropharyngeal alterations, such
as odynophagia, were re-established, according to the FOIS scale,
from level 2 (dependent on the alternative route and minimal oral
route of any food or liquid) to level 7, at which the enteral diet was
stabilized [28]. The VAS scale represented the punctual decrease in
analgesia and burning sensation [25].

In the assessment of vital signs, the values related to blood pressure
were normalized, and especially, the heart rate decreased which would
be a post-Covid prevention factor, because according to experts from
the University of Texas Health Sciences Centre, in Houston
(UTHealth), these patients would be at increased risks for later
cardiovascular disease and possible heart damage, even if they do not
have underlying heart problems. Relative to SpO2, the evolution was

responsive with an increase from 89 % to 99 %.

Studies have suggested that the wavelength of light was absorbed by
haemoglobin, and this illumination released nitric oxide (NO) from
haemoglobin (specifically from the nitrosothiols in the beta chain of
the haemoglobin molecule) into red blood cells. Dissociation of NO
from Cox increased the respiration rate and protected cells against
NO-induced cell death [29-32].

PBMS promotes important haematological and hemodynamic
repercussions, such as stimulating the immune response; increasing
IgG, IgM, and IgA immunoglobulins; stimulating interferons,
interleukins, and TNF-alpha; stimulating lymphocyte proliferation;
increasing phagocytic activity of macrophages; improving the
antioxidant enzymatic system with antitoxic effect; improving
erythrocyte regeneration and microcirculation; reducing thrombocyte
aggregation; activating fibrinolysis; stimulating NO production in
monocytes with vasodilation and improved endothelium; increasing
production of ATP in the respiratory chain and normalizing cell
membrane potential [33], which directly and indirectly have
beneficial refractory effects on various physiological systems of the
human body.

A relevant addition to the study was that this patient was in

oncological remission and the results presented were satisfactory,
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with the acceleration of the lesion repair process, with no pain or
discomfort during all consultations.

5. Conclusion

Given the current pandemic context, for the prognosis, individualized
management of each hospital patient is essential in order to impact the
survival of these patients, who may present with transient or long-
lasting systemic dysfunctions.

In other words, contemporary treatments need to be contextualized to

a nostalgic but very current thought of the great Greek philosopher

6. Ethics approval and consent to participate
Due to its retrospective nature, the study was exempted from the
requirement to undergo review by the Research Ethics Committee of

the Ethics Committee of the Ribeirdo Preto Cancer Hospital, Brazil.
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