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RESUMO 
 
Pacientes de todas as idades em tratamento oncológico podem apresentar 
lesões bucais dolorosas em decorrência dos efeitos da quimioterapia e 
radioterapia. Tratamentos não invasivos como os lasers podem ser benéficos na 
melhoria destas condições e, neste contexto, o uso da fotobiomodulação (PBM), 
isoladamente ou em combinação com a terapia fotodinâmica antimicrobiana 
(aPDT), pode ter efeitos positivos na cicatrização tecidual, reduzindo dor, edema 
e inflamação. O objetivo deste relato de caso foi descrever o tratamento de 
lesões agudas em gengiva inserida, utilizando PBM isoladamente ou em 
associação com aPDT, em paciente de 23 anos em tratamento quimioterápico 
para câncer de ovário. O uso de PBM e aPDT mostrou benefícios tanto na 
melhora de lesões gengivais agudas quanto na prevenção do aparecimento de 
novas lesões durante a quimioterapia, confirmando seu potencial como terapia 
auxiliar benéfica no manejo de pacientes com câncer. A intervenção precoce, 
aos primeiros sintomas das lesões, e também o uso preventivo do laser nos 
ciclos subsequentes de quimioterapia podem ter sido decisivos para prevenir 
sequelas periodontais, como recessão gengival, perda de inserção clínica e 
perda óssea e, também, trouxe conforto e alívio, reduzindo a dor e contribuindo 
para a cicatrização dos tecidos. Por se tratar de uma terapia de baixo custo e 
eficaz, seu uso, seguindo os protocolos descritos, deve ser incentivado para 
melhorar a qualidade de vida dos pacientes durante o tratamento oncológico 
envolvendo quimioterapia e/ou radioterapia. 
 
Palavras-chave: câncer, quimioterapia, doença gengival, fotobiomodulação, 
terapia fotodinâmica antimicrobiana. 
 
 
ABSTRACT 
 
Patients of all ages undergoing cancer treatment can present painful oral lesions 
as a result of the effects of chemotherapy and radiotherapy. Non-invasive 
treatments like lasers can be beneficial in improving these conditions and, in this 
context, the use of photobiomodulation (PBM), alone or in combination with 
antimicrobial photodynamic therapy (aPDT), can have positive effects on tissue 
healing, reducing pain, edema and inflammation. The objective of this case report 
was to describe the treatment of acute lesions in attached gingiva, using PBM 
alone or in association with aPDT, in a 23-year-old patient undergoing 
chemotherapy treatment for ovarian cancer. The use of PBM and aPDT showed 
benefits both in improving acute gingival lesions and in preventing the 
appearance of new lesions during chemotherapy, confirming its potential as a 
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beneficial auxiliary therapy for the management of cancer patients. Early 
intervention, at the first symptoms of the lesions, and also the preventive use of 
laser in subsequent chemotherapy cycles may have been decisive to prevent 
periodontal sequelae, such as gingival recession, clinical attachment loss and 
bone loss and it also brought comfort and relief, by reducing pain and contributing 
to tissue healing. As it is a low-cost and effective therapy, its use, following 
described protocols, should be encouraged to improve quality of life of patients 
during cancer treatment involving chemotherapy and/or radiotherapy. 
 
Key words: cancer, chemotherapy, gingival disease, photobiomodulation, 
antimicrobial photodynamic therapy. 
 
 
INTRODUCTION 
 
 Photobiomodulation (PBM) is an adjuvant treatment for various mucosal lesions, 
and can be associated with photodynamic therapy (aPDT), with the use of dyes, 
such as methylene blue, providing antimicrobial action. The laser promotes tissue 
repair, as it is capable of inducing an increase in fibroblasts, protein and collagen 
synthesis, angiogenesis, reduction of edema and repair of nerve fibers, inhibiting 
proteolytic enzymes and pro-inflammatory cytokines (FIGUEIREDO et al., 2013). 
 
As it is a practical, non-invasive and low-cost method, it has become a frequent 
indication for the treatment of cancer patients with oral mucositis (PENG et al., 
2020; SÁNCHEZ-MARTOS et al., 2023; NASCIMENTO et al., 2023; SHEN et al., 
2024). Oral mucositis (OM) is a recurrent complication of chemotherapy and 
radiotherapy and the lesions usually affect the alveolar and buccal mucosa 
(SONIS et al., 2003; SROUSSI et al., 2017). There are, however, reports of 
gingival lesions and periodontal changes in cancer patients, resulting from 
chemotherapy (KHOURY et al., 2003, STANSBURY et al., 1988, HU et al., 2015; 
BODDU et al., 2018; EINSFELD et al., 2022). Wounds that appear on the oral 
mucosa and oropharynx resulting from chemotherapy or radiotherapy cause a lot 
of pain and discomfort for the patient when eating, which can lead to severe 
anemic conditions (POULOPOULOS et al., 2017). Therefore, the early action of 
the health team in monitoring the emergence of oral lesions and their immediate 
treatment is very important to guarantee the well being of these patients 
(OWOSHO et al., 2023). 
 
The objective of this case report was to describe the treatment with PBM and 
aPDT in a young patient undergoing oncological ovary treatment, with lesions on 
the attached gingiva, triggered by chemotherapy. 
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CASE REPORT 
 
The patient in question was treated in accordance with ethical standards and 
consented to the disclosure of intraoral images relevant to the case. A female 
patient with 23 years was first submitted to emergency surgery in 2019, due to 
acute torsion of the right ovary. After surgery, the diagnosis of malignant 
endodermal sinus tumor or yolk sac tumor in the right ovary was confirmed. She 
began to be assisted by the oncologist (VMBMF) and underwent adjuvant 
chemotherapy with the drugs etoposide and cisplatin (EP), for 4 cycles, without 
oral side effects. 
 
After one year, in 2020, the disease reoccurred in the peritoneum and 
contralateral ovary, requiring a total hysterectomy and left oophorectomy. The 
same chemotherapy regimen was performed, due to the favorable previous 
results. No oral side effects were observed. 
 
After 6 months of the end of the treatment, in 2021, patient presented a new 
cancer recurrence in the peritoneum, undergoing another chemotherapy regimen 
with the drugs cisplatin, ifosfamide and paclitaxel (TIP) for 4 cycles. The cycle of 
this last chemotherapy lasted five days, with the three drugs being administered 
on the first day, and from the second to the fifth day, only cisplatin and ifosfamide. 
From the second day onwards, the patient began to experience pain in the 
attached gingiva and, shortly thereafter, fever. The oncologist administered 
antibiotics (Clavulanate potassium 875 mg, 1 tablet, 12/12 hours, 7 days). 
However, from the fourth day of chemotherapy, dark purple spots appeared on 
the attached gingiva and papillae (Figures 1A, 1B). Within 24 hours, these spots 
spread in both maxilla and mandible gingiva (Figure 2A). 
 
Figure 1. A) Beginning of the gingival lesion with dark stains in day 1; B) Evolution of the gingival 
lesion in a few hours in day 1. 
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In day 3, these spots evolved to form whitish plaques, with a necrotic appearance 
(Figure 2B). On day 4, patient felt pain and could not eat properly neither clean 
her teeth, She photographed her mouth (Figure 2C), sent to the oncologist and 
were therefore referred to a periodontist (CPS). 
 
After clinical examination, on day 5, an acute gingival lesion induced by 
chemotherapy was diagnosed. As the lesions did not extend to the mucosa, oral 
mucositis (OM) was not considered as a definite diagnosis, even though it is a 
possible one. Lesions were painful and had a necrotic appearance, with a 
pseudomembrane and an unpleasant odor, clinically similar to necrotizing 
gingivitis, but without the appearance of papillary loss due to necrosis. As the 
patient could not undergo any invasive treatment, such as biopsies or procedures 
that caused bleeding, and because etiologic agent was the chemotherapy, 
clinical diagnosis was established as acute gingival lesion. 
 
Figure 2. A) Rapid evolution after 24 hours, in attached gingiva and papilla in day 2; B) Lesions 
progressed with pseudomembrane appearance, pain and fever in day 3; C) Worsening of the 
condition and pain in day 4. 

 
As the patient was symptomatic and there was a contraindication to scrapings 
and more invasive treatments, it was decided to treat her with laser, using PBM 
in areas without apparent contamination and aPDT to promote microbial 
reduction in areas with acute lesions. 
 
In day 5, aPDT application was performed with 0.01% methylene blue solution 
(Chimiolux 10, DMC, São Paulo, Brasil), applied over the entire length of the 
whitish plaques (Figure 3A). After five minutes, the photossensitizer excess was 
removed and tissue was irradiated in several spots, with 1 cm between them, with 
red diode laser 660nm, Indium Galium Alumínum Phosper (InGaAlP), 100mW, 
3mm2, 9J/spot, 320 J/cm2, 90 seconds/spot (Therapy EC, São Carlos, São Paulo, 
Brasil). After aPDT, loose necrotic plaques were carefully removed with a cottom 
embedded with 10 volume hydrogen peroxyde solution and the patient was 
instructed to remove dettached plaques the same way when she was home 
(Figure 3B). 
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The interval between appointments for aPDT was 48 hours after the appearance 
of the lesions and the interval increased to 72 hours, from the moment there were 
no more plaques and dark gingival spots. In the second session, on day 8, healing 
was satisfactory, but a new session of PBM and aPDT in healing lesions was 
performed (Figure 3C). With the improvement of the initial acute condition, in the 
third consultation, 12 days after the onset of the lesions, the patient no longer 
presented pain and there was clinically visible healing of the gingival tissue, with 
re-epithelialization of the affected area and the normalization of the pale pink 
color, indicative of healthy gingival tissue (Figure 4A). 
 
Figure 3. A) First day of aPDT application in day 5. B) Detached plaque in the lower arch in day 
6. C) Second aPDT session, with good tissue healing in day 8. 

 
 
The patient underwent four cycles of this chemotherapy regimen. For each five-
day chemotherapy cycle, there was a fourteen-day interval. No oral treatment 
was administered during the five days of chemotherapy. During the fourteen-day 
interval between chemotherapy sessions, patient was monitored and had PBM 
preventively, with the same protocol described above. In the four cycles, patient 
presented dark stains on the attached gums and papilla, however the whitish 
plaques began to appear less intensely, and when they did appear, they were 
quite small in size. 
 
After 3 months of treatment and 11 applications of aPDT and/or PBM, patient 
recovered from acute gingival lesions, without any sequelae with the described 
treatment. After treatment, she presented a healthy periodontium, with normal 
probing depth, without clinical attachment loss or gingival recessions in any area 
affected by the lesions. The patient has been under control of her oncological 
treatment since 2022, and did not have a recurrence of cancer in these last two 
years (Figura 4B). 
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Figure 4. A) Tissue appearance in day 12; B) Patient under control, two years later. 

 
 
 
DISCUSSION 
 
Lesions in the oral cavity of individuals undergoing antineoplastic chemotherapy 
are frequent complications, due to the high sensitivity of oral tissues and 
structures to the toxic effects of chemotherapy drugs (SROUSSI et al., 2017, 
CURRA et al., 2018). Although OM is the most described condition, there are 
case reports on periodontal involvement and atypical gingival lesions in 
individuals undergoing chemotherapy (STANSBURY et al., 1988; HU et al., 2015, 
STOUFI, 2023). 
 
The risk of developing oral complications during chemotherapy varies greatly 
between patients and the occurrence and severity of lesions appear to be 
influenced by factors associated with the patient and the treatment regimen 
(Sonis 2003). Patient-related variables include tumor diagnosis, patient age, sex, 
patient's oral condition before cancer therapy, level of oral care during therapy, 
xerostomia, and baseline neutrophil count. Patients with hematologic 
malignancies, like leukemia and lymphoma have a higher risk of developing oral 
complications, when compared to patients with solid tumors, except for head and 
neck tumors. It seems likely that tumor-related myelosuppression is at least 
partially the basis for this observation (SONIS et al., 2003). 
 
The objective of chemotherapy is to inhibit cell proliferation and tumor 
multiplication, thus preventing invasion and metastasis, but it also results in toxic 
effects (CURRA et al., 2018). Chemotherapy drugs attack cancer cells, which 
divide quickly, but also act on other cells in the body, such as those in the bone 
marrow, where blood and defense cells are produced, and cells in the lining of 
the mouth and intestines and hair follicles. The side effects of chemotherapy 
depend on the type and dose of medication used and the duration of 
administration. These side effects may include: increased chance of infections, 
mouth ulcers, bruises or bleeding in the skin and mucous membranes, hair loss, 
nausea, vomiting, diarrhea, fatigue. Oral complications caused by chemotherapy 
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include bleeding, mucositis, sensorial disturbances and increased risk of 
infections due to immunosuppression (ELAD et al., 2017, 2022). 
 
Not all chemotherapy agents are equally toxic or cause the same effects on oral 
tissues. Agents that frequently generate severe gastrointestinal toxicity and 
mucositis are methotrexate, 5-fluorouracil, cisplatin, and alkaloids (MCCARTHY 
et al., 1998; STOUFFI 2023). In the reported case, the drugs used were 
paclitaxel, ifosfamide and cisplatin, which can be related to the gingival lesion 
observed. 
 
The role of age as a risk factor for mucositis is unclear. There are few studies that 
compare the rate of OM among patients of different ages with similar diagnoses. 
However, the rate of OM among children may be higher than among older 
patients treated for the same cancer (MCCARTHY et al., 1998). There are reports 
that the mitotic activity of oral mucosa cells in young patients is significantly 
greater than in older individuals, which may result in an increased susceptibility 
of the basal epithelium in young patients. Furthermore, quantification of 
epithelium-related growth factors has shown higher amounts in younger 
individuals, which could, in part, be responsible for the rapidity with which these 
patients recover after ulcerative mucositis compared to older individuals (HU et 
al., 2015; EINSFELD et al., 2022). 
 
The diagnosis of OM is based on clinical exam and, frequently, lesions appear 
after a few days of antineoplastic treatment, associated with myelosuppression, 
direct cytotoxicity through the drugs used in therapy, immunological suppression 
or hyperactivity. Clinically, there is inflammation and ulceration of the oral 
mucosa, where it appears edematous, erythematous and friable, associated with 
pain, discomfort, dysphagia and systemic weakness. In association with 
neutropenia, the development of infections caused by opportunistic 
microorganisms such as Candida Albicans, Herpes Simplex, Varicella Zoster, 
among others, is observed. Furthermore, it is also possible to observe intraoral 
hemorrhage developed secondary to thrombocytopenia due to bone marrow 
suppression (SONIS et al, 2003). In this present case, as blood tests were not 
provided and there was no possibility of performing biopsies, the clinical exam of 
the lesions resembled gingival necrosis, affecting attached and free gingiva. The 
pain and discomfort reported by the patient resembled necrotizing gingivitis, but 
no papillary necrosis or permanent loss of gingival tissue was observed. Other 
studies reported uncommon gingival lesions in cancer patients, especially with 
leukemia (STANSBURY et al., 1998; KHOURY et al., 2003; HU et al., 2015; 
BODDU et al., 2018). The patient did not present increased periodontal probing 
depths, only healthy sulcus up to 3 mm. No clinical attachment loss or bone loss 
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associated lesions were observed. Therefore, we diagnosed acute gingival 
lesions, as it was an atypical and unclassified form of injury. 
 
PBM is well established and recommended for the treatment of oral mucositis 
(ELAD et al., 2020; SÁNCHEZ-MARTOS et al., 2023; SHEN et al., 2024). Low-
power lasers in general are efficient contributors to wound repair, inducing 
fibroblast growth, collagen synthesis, angiogenesis and subsequent re-
epithelialization to close the wound (PENG et al., 2020). The Multinational 
Association for Supportive Care in Cancer and the International Society of Oral 
Oncology (MASCC/ISOO) conducted a systematic review and updated clinical 
guidelines to provide practitioners with a set of mucositis interventions with strong 
evidence to support or refute their use. In certain clinical circumstances, PBM 
protocols to prevent OM in specific patient populations have been defined, but 
individual variations can be considered for specific cases (PERALTA-MAMANI et 
al., 2019; ELAD et al., 2020). Still, laser use for prevention of oral lesions in 
cancer patients have also been discussed (MIGLIORATI  et al., 2013; NETTO et 
al., 2014). 
 
Shen et al. (2024) examined the effectiveness of PBM in chemotherapy-induced 
OM reduction in patients with head and neck cancer and considered a total of 14 
studies covering 869 patients. The incidence of OM in PBM group was 
significantly lower from the second week compared to the control group, keeping 
it until the seventh week. Furthermore, the occurrence of severe mucositis in PBM 
group decreased from the third week until the conclusion of the intervention, 
showing beneficial effects on pain relief. Although PBM has demonstrated 
considerable effectiveness in reducing the incidence, severity and pain 
associated with OM, the authors highlighted the need for standardization of 
application protocols. Similar conclusions were described in a previous overview 
of systematic reviews (NASCIMENTO et al., 2023). 
 
The level of oral care during therapy has a marked influence on the outcome 
regarding oral complications and infections (MORAIS et al., 2020; ELAD et al., 
2020). The ability of the patient and their healthcare professionals to reduce oral 
flora favorably affects local and systemic infections (SONIS et al., 2003). Oral 
hygiene techniques, including mechanical and chemical interventions, can 
successfully reduce oral flora, but a chlorhexidine use is not indicated (ELAD et 
al., 2022), and, therefore, was not used in the patient in this case report. 
 
To improve the quality of life of cancer patients, a reduction in treatment-induced 
side effects is necessary. To achieve this, monitoring patients is of great 
importance, especially during and between treatment cycles, to observe early 
signs of toxicities development. Healthcare professionals must be aware of the 
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side effects of different components of cancer therapy received by each patient, 
in order to propose a prophylactic therapy, to minimize side effects and reduce 
pain and discomfort in cancer patients (VAN DEN BOOGAARD et al., 2022; 
OWOSHO et al., 2023). 
 
 
CONCLUSION 
 
The use of PBM, alone or in association with aPDT, proved to be effective in 
treating acute gingival lesions in a young patient undergoing cancer treatment. 
Early intervention, at the first symptoms of the lesions, and also the preventive 
use of laser in subsequent chemotherapy cycles may have been decisive to 
prevent periodontal sequelae, such as gingival recession, clinical attachment loss 
and bone loss and it also brought comfort and relief, by reducing pain and 
contributing to tissue healing. As it is a low-cost and effective therapy, its use, 
following described protocols, should be encouraged to improve quality of life of 
patients during cancer treatment involving chemotherapy and/or radiotherapy. 
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