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Combination of phototherapy 
for treatment of labial 
necrotizing lesion: 
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Lip necrotizing lesions are painful, complex to heal, and 
negatively impact the patient’s orofacial condition. The 
present study reports a clinical case of a necrotizing lesion on 
the lower lip in a 38-year-old male patient, previously healthy, 
five days after receiving the first dose of the SARS-COV-2 
vaccine, with an initial diagnosis of labial herpes zoster, with 
secondary infection and unsatisfactory response to clinical 
treatment. After debridement of the necrotic tissue, followed 
by a combination of antimicrobial photodynamic therapy 
(aPDT), photobiomodulation therapy (PBMT) and hydrofiber 
dressing with silver, the patient evolved with complete healing 
of the lip lesion and satisfactory restoration of orofacial 
functions after 7 days. According to the present case report, 
this combination of phototherapy modalities suggests to be a 
promising tool for the treatment of necrotizing labial lesions.
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Introduction

Lips are two muscle folds, formed from skeletal striated muscle, and covered on their 
three sides. Externally, it is covered with skin. The intermediate portion, known as the 
red zone of the lip, presents a slightly keratinized stratified squamous epithelium, 
whose adjacent connective tissue is richly supplied with blood vessels. Finally, the 
inner face is covered by the oral mucosa1.

Acute and chronic injuries are frequently reported in the oral mucosa. Some lesions 
are easier to be detected clinically, while others are more difficult to be diagnosed2.

Ulceration is a disruption of the oral epithelium that normally exposes the nerve end-
ings in the underlying lamina propria, resulting in pain2. Avulsive lesions of the lip with 
significant tissue loss represent the most difficult cases for repair, requiring special-
ized reconstructive techniques3.

Oral ulcers are frequent in the general population and can have different etiologies, 
such as traumatic, infectious, inflammatory, neoplastic, in addition to idiopathic causes. 
Although common, accurate etiological diagnosis can still be a great challenge4.

Lip necrotizing lesions are rare, usually associated with infections of the oral cavity or 
secondary to surgery, trauma or cosmetic procedures, due to vascular occlusion in lip 
filling5-6. Group A beta-hemolytic streptococci and staphylococci are considered the 
main causative agents5.

Tissue repair of injuries occurs through the healing process that ranges from hemosta-
sis to the remodeling of newly formed tissues. Due to the complexity of the cellular and 
molecular events involved in healing and the delaying factors, the choice of healing ther-
apy must suit the characteristics presented by the wound, since its evolution is dynamic7-8.

Silver hydrofiber dressings act to control moisture, favoring a moist environment suitable 
for healing and action against pathogenic microorganisms due to the action of nanocrystal-
lized silver. Studies have shown an important antimicrobial activity of this dressing against 
aerobic and anaerobic pathogens, including, fungi and antibiotic-resistant bacteria9.

Combined therapies that favor tissue repair may, in this context, enhance the effects of 
the treatment, leading to an accelerated and less painful healing process. Thus, the use of 
photonic therapies has gained ground for wound treatment, either as supporting therapies 
or main therapies, as they promote adequate conditions for the effective healing process.

Photodynamic therapy (PDT) works to combat in situ pathogenic microorganisms, such 
as viruses and bacteria. According to Tardivo (2014), PDT is a treatment modality that uses 
light combined with a photosensitizing agent (FS) to generate in situ reactive oxygen spe-
cies (ROS), which cause cell death. First, FS is applied in the region to be treated and waits 
for a period necessary for the penetration and accumulation of the drug. After the incuba-
tion time, the region is irradiated with light at the appropriate wavelength to be absorbed by 
the FS, leading to the formation of ROS and subsequent death of the treated cell10.

Photobiomodulation (PBM) trigger the healing cascade through the production of 
ATP, thus favoring faster wound closure. According to Hamblin11, photobiomodulation 
involves the use of red or near infrared light at low power densities to produce a ben-
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eficial effect on cells or tissues. PBM therapy is used to reduce pain, inflammation, 
edema and to regenerate damaged tissue such as wounds, bones and tendons.

One of the most commonly reported actions of PBM is the induction of angiogenesis, 
as observed during wound healing studies, this event occurs because the cells have 
moderate levels of hypoxia, as assessed by the actual availability of oxygen to the tis-
sue, but the enzyme mitochondrial cytochrome C oxidase (CCO) is inhibited by bound 
nitric oxide (NO), so actual oxygen depletion by respiration will be less pronounced 
than it would have been if CCO had not been inhibited. However, if PBM displaces 
NO, allowing respiration to resume, then oxygen levels will suddenly drop to very low 
levels, causing transcription factor HIF1 α to be stabilized and VEGF and other pro-an-
giogenic mediators to be produced11.

As a limitation of the study, it is highlighted that it is a clinical case. As a hypothesis, it is 
believed that the Combination of phototherapy for treatment of labial necrotizing lesion 
accelerates the tissue repair process.  In this case report, PBM and PDT were used to 
promote decontamination and more effective healing of the labial necrotizing lesion. 

The present study aimed to report a clinical case in which a combination of antimicro-
bial photodynamic therapy (aPDT), photobiomodulation therapy (PBMT) and hydrofi-
ber dressing with silver in the treatment of extensive ulcerated labial lesion in a previ-
ously healthy patient.

Methods
This was a descriptive case-report study of a patient with a necrotic lesion on the 
lower lip, initially monitored by telemedicine, due to the context of the COVID-19 pan-
demic, followed by face-to-face follow-up.

Wound care was provided by a professional specialist in dermatological medicine and 
dermatological nursing from 13/03/2021 to 26/03/2021. Data collection began after 
approval by the research ethics committee with opinion number 5.072.435. 

For data collection, an instrument designed to describe personal and health variables 
was used, such as: age, gender and education. To follow up on the evolution of the 
lesion, a photographic record was used through a double camera (ultra-angle and 
wide-angle) of 12 MP, opening ∫/2.4 and a field of view of 120°. In addition, measure-
ment was taken using a disposable ruler graduated in centimeters.

For the publication of the study, the patient was remedied and asked to sign the informed 
consent, in accordance with Resolution 466/2012 of the National Health Council (CNS), 
which refers to research with human beings, respecting privacy, autonomy and anonymity. 
This case report was sent to the Research Ethics Committee for consideration and approval.

Case Report

Brazilian, male, 38 years old, previously healthy, 5 days after receiving the first dose of 
the vaccine against COVID-19 (AstraZeneca®), started with edema, pain and onset of 
pustular lesion in the lower lip on the right (figure 1a), evolving with multiple shallow 
ulcerations in the region (figure 1b). He reported a clinical history of lip herpes. There 
was no previous history of surgery, allergies or drug reactions.
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Figure 1. Clinical evolution. (a) Initial vesicle, associated with edema in the lower lip, on the right. (b) Progression 
of lesions with multiple shallow ulcerations and some covered by hematic crusts, 72 hours after the initial 
lesion. (c) Worsening of the edema, with pustules and multiple confluent ulcers, with a fibrinous base, 
reaching the right labial commissure. (d) Progression of lesions along the entire lower lip. (e) Appearance 
before debridement. (f) Immediate appearance after debridement (note substantial tissue loss in the region).

On the fourth day of evolution, the patient underwent a dermatological evaluation by 
telemedicine, due to the worsening of the pandemic scenario in Brazil. He was empiri-
cally treated with oral valaciclovir (500mg 12/12 hours) and received an intramuscular 
dose of the combination of betamethasone dipropionate and betamethasone diso-
dium phosphate for the treatment of herpes simplex.

Despite the treatment instituted, after 24 hours, the lesions worsened (figure 1c), and 
the dose of valaciclovir was then adjusted to 1g 8/8 hours, combined with amoxicil-
lin-clavulanate 875/125mg (12/12 hours) and prednisone 40mg/day, for clinical sus-
picion of herpes zoster with secondary bacterial infection.
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In the laboratory investigation, he presented complete blood count within the nor-
mal range, VHS: 33mm/h (1st hour), ultrasensitive PCR: 1.33 mg/L, FAN: non-reactive, 
serology for COVID-19 (chemiluminescence), herpes simplex 1- 2, varicella-zoster, 
cytomegalovirus, coxsackie B (1-6), coxsackie A9 were all IgM negative and IgG posi-
tive, and serologies for HIV and viral hepatitis were all negative.

The patient evolved with reduced pain and lip edema, however, the appearance of pus-
tules along the lower lip remained (figure 1d), despite remaining afebrile. Due to the 
extent of the lesions, a face-to-face dermatological evaluation was requested, observing 
the confluence of the pustules in the lower lip, purulent discharge in the distal portion on 
the left, in addition to a scar area in the labial commissure on the right (figure 1e). The 
patient’s oral cavity was carefully examined, showing good oral hygiene and no odonto-
genic foci. No cervical lymphadenopathy was found on clinical examination.

Mechanical debridement of the devitalized tissue was performed, resulting in an 
extensive deep ulcer in the lower lip (figure 1f). Then, the patient was referred for 
follow-up with specialized dermatological nursing, maintaining the use of valaciclovir  
(07 days) and amoxicillin-clavulanate (14 days).

From the nursing evaluation, there was a 3+/4+ edema in the lips, presence of exten-
sive lesion measuring 3 cm in length and 1.5 cm in width (total area of 4.5 cm2), 
cavitary, with about 80% slough and 20% granulation, purulent exudation in moderate 
amount on the lower lip (figure 2a). This condition had an impact on the patient’s basic 
orofacial conditions.

A B

C D

Figure 2. Clinical evolution. (a) Labial ulcer with presence of devitalized tissue, associated with edema in 
the lower lip, on the right. (b) Regression of the lesion with absence of devitalized tissue and improvement 
in edema 72 hours after PDT. (c) Reduction in lesion size and absence of edema 48 hours after FBM.  
(d) Epithelialization of the lesion after 7 days of therapy.
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A PDT session was performed, with 1% methylene blue SF applied over the entire 
lesion. Irradiation occurred after an incubation time of 5 minutes, using the EC laser 
therapy device, with 100 mW of useful power and 660 nm wavelength, in point-to-point  
contact mode. The treatment used 4 joules of energy, corresponding to a dose of  
40 J/cm2 in just one application point. After PDT, a hydrofiber dressing with silver was 
used for 48 hours, followed by an application of PBMT every 72 hours.

For photobiomodulation, the same device was used, also in point-to-point contact 
mode. However, this time using the energy of 1 joule, which corresponds to a dose of 
10.16 J/cm2, at wavelengths of 660 nm, for the interior of the lesion at 4 points, and 
880 nm for the margins at 5 points.

After 7 days of combination of phototherapy and hydrofiber dressing with silver, the 
labial lesions healed completely and the patient satisfactorily recovered basic orofa-
cial functions (figure 2d).

Discussion
Patients with necrotizing lesions on the lip usually have some associated comor-
bidity, such as diabetes mellitus, arteriosclerosis, obesity, malignant neoplasm, 
hypothyroidism, alcoholism, smoking, cirrhosis, drug abuse, nutritional deficiency 
or chronic use of corticosteroids12. Extensive lower lip necrosis has been described 
after chin acne infection (necrotizing fasciitis) and after concomitant herpes zos-
ter and herpes simplex-1 labial infection, both in young patients5,13. There are also 
reports of extensive nasal skin necrosis and maxillary osteonecrosis secondary to 
herpes zoster14-15.

Although the diagnoses of herpes simplex and herpes zoster with secondary infec-
tion were initially suggested, in oral herpes zoster, the lesions are generally unilateral, 
extending to the midline and frequently present with involvement of the skin adjacent 
to the labial mucosa, different from what is observed in the case report described. 
Herpes zoster oral lesions consist of small vesicles that quickly rupture to form pain-
ful superficial ulcers. The presence of extensive necrosis of the surrounding tissue is 
rare and related to localized vasculitis13.

Oral ulcers have also been described as a clinical manifestation of SARS-COV-2 and, 
less frequently, after vaccination against COVID-1916-18. COVID-19-related oral symp-
toms have been attributed to the high expression of angiotensin-2 converting enzyme 
(ACE2) receptors on the epithelial cells of the tongue, buccal and gingival mucosa 
(Riad et al, 2020). Adverse events in the oral cavity have been described for several 
vaccines, such as those against diphtheria, tetanus, acellular pertussis and poliomy-
elitis19. In a study on the prevalence of side effects after the Pfizer – BioNTech COVID-
19 vaccine, in health professionals in the Czech Republic, observed a prevalence of 
13% (n=114) of oral side effects. Of these, the most common oral manifestations 
were blisters (36%), followed by halitosis (25.4%), ulcers (14%), gingival bleeding 
(11.4%) and white/red plaque (10.5%); the most common location of ulcers, blisters 
and vesicles is the lips (74.1%). They also noted that most oral side effects started in 
the first week post-vaccination (28.6%), and could appear within 1-3 days after vacci-
nation (26.8%) or within 4 weeks after vaccine application (9.8%) (Riad A et al, 2021). 
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In the present case, although it is not possible to make a causal association, it is 
important to emphasize that the lip ulcers started 5 days after the first dose of the 
vaccine against COVID-1917-18.

Lip lesions were treated with the combination of photodynamic therapy, photo-
biomodulation and hydrofiber dressing with silver and resulted in an important 
clinical improvement in the patient’s orofacial condition related to labial necro-
tizing lesion. Considering that PDT proved to be effective in inhibiting bacterial, 
fungal and viral infections, the present study shows a satisfactory result after an 
application of this therapy in the lesion. After an application of PDT with a silver 
hydrofiber dressing, a reduction in purulent exudate and an increase in granulation 
tissue was observed.

Photobiomodulation (PBM) was performed after ceasing the local infection with PDT 
and required only 2 applications for complete healing of the lesion.

PBMT, in turn, reduces the concentration of signaling molecules such as nuclear 
factor-kappa beta and tumor necrosis factor-alpha and inhibits prostaglandin E2, 
cyclooxygenase-2 and interleukin 1 beta, resulting in analgesia and mitigation of the  
inflammatory process20.

Conclusion
A case of extensive necrosis of the lower lip, resulting in a major defect in the 
affected tissue, was presented in a young immunocompetent individual, with no 
apparent risk factor, after vaccination against COVID-19. Although the etiology of 
the lesion has not been clearly elucidated, this report praises the combination of 
phototherapy modalities and hydrofiber dressings with silver as a promising tool for 
the treatment of labial necrotizing lesions.
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