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Case Report

Aesthetic management of tooth discolouration: 
conservative treatment for a patient with 
undifferentiated nasopharyngeal carcinoma
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Abstract

Purpose: Dental aesthetics has considerable impact in our beauty-conscious society. The 
darkening of the anterior teeth causes concern for adolescents due to the compromised physical 
appearance. This article presents a clinical case of tooth staining in an individual who had 
undergone radiotherapy/chemotherapy for an undifferentiated nasopharyngeal carcinoma. 

Case description: A 14-year-old boy presented to the dental clinic complaining of pain 
and staining of the maxillary and mandibular incisors, canines and premolars after having 
undergone radiotherapy/chemotherapy and stated his desire to remove the dark stains from 
the surface of the teeth due to his compromised oral aesthetics. Tooth whitening was performed 
with hydrogen peroxide, followed by micro-abrasion. At a two-year follow-up visit, clinical 
success was observed and the child was very satisfied. 

Conclusion: The adoption of such methods provided efficient alternatives for the re-establishment 
of a healthy smile, thereby returning pleasing facial aesthetics to the patient. The minimization 
of distress is nearly always the focus of clinical efforts at promoting psychological health in 
cancer survivors.
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Resumo

Objetivo: Atualmente, a estética dentária tem um impacto considerável na sociedade. O 
escurecimento dos dentes anteriores causa preocupação para os adolescentes, devido à 
aparência física comprometida. Este artigo apresenta um caso clínico de descoloração dentária 
em um indivíduo submetido a radioterapia/quimioterapia para tratamento de um carcinoma 
indiferenciado de nasofaringe.

Descrição do caso: Um adolescente do gênero masculino, de 14 anos de idade, apresentou-se 
à clínica odontológica com queixa de dor e pigmentação dos incisivos superiores e inferiores, 
caninos e pré-molares após ter sido submetido a radioterapia/quimioterapia, declarando seu 
desejo de remover as manchas escuras na superfície do dentes comprometidos, devido à sua 
estética bucal. Foi realizado um clareamento dentário com peróxido de hidrogênio, seguido 
por micro-abrasão. Em um período de dois anos de seguimento, foi observado o sucesso 
clínico e a satisfação da criança.

Conclusão: A adoção de tais métodos proporciona alternativas eficientes para o restabelecimento 
de um sorriso saudável, resgatando assim uma imagem facial agradável para o paciente. A 
minimização do sofrimento é geralmente o foco dos esforços clínicos visando a promoção 
da saúde psicológica em pacientes que sobreviveram ao câncer.

Palavras-chave: Neoplasias nasofaríngeas; descoloração de dente; clareamento de dente; 
qualidade de vida
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Introduction

Dental aesthetics has considerable impact in our 
beauty-conscious society (1). The appearance of the teeth 
is determined by socio-cultural values and individual 
preferences (2). Despite this, criteria for the definition of 
adequate oral health are determined by dental professionals 
through objective evaluations based on scientific standards 
as well as their subjective view of what they consider to 
be healthy, functional and aesthetically pleasing. Thus, the 
patient’s own perception of his/her oral health status is not 
even taken into account (3).

Tooth colour is determined by intrinsic and extrinsic 
colouration. Intrinsic tooth colour is related to the light-
scattering and adsorption properties of the enamel and dentin. 
Extrinsic stains are caused by the absorption of materials 
contained in cigarettes and dietary intake of tannin-rich foods 
(e.g. tea, coffee, soft drinks) (1). Extrinsic staining may also 
be brought about by the occurrence of dry mouth, which is a 
characteristic of individuals in radiotherapy. The reduction 
in salivary flow causes an increase in the demineralization 
potential of the teeth (4), thereby favouring the depositing 
of stains from external products. However, aesthetically 
displeasing colouration of the teeth can be managed by 
bleaching, micro-abrasion, veneering or crowning (5).

This article describes the dental treatment adopted in a 
clinical case involving tooth staining in an adolescent having 
undergone treatment for nasopharyngeal carcinoma. 

Case Description

A male individual aged 14 years presented to the dental 
clinic complaining of pain and staining in maxillary and 
mandibular incisors, canines and premolars after having 
undergone radiotherapy/chemotherapy. The patient stated 
his desire to remove the dark stains from the surface of the 
teeth, which were compromising his oral aesthetics.

During the patient history, the mother reported that the 
patient had undergone nasopharyngeal surgery for a biopsy. 
The anatomopathological exam of the tissue led to the 
diagnosis of an undifferentiated nasopharyngeal carcinoma 
and the patient was referred to the oncology department 
for cancer treatment. While undergoing chemotherapy, the 
patient also began radiotherapy sessions. Radiotherapy in 
the cervical-facial region was carried out for a period of 
two months, together with chemotherapy. The patient has 
remained under the care of the oncology department since 
July 2005 and has not exhibited any signs of recurrence 
following treatment. The adolescent is taking medication 
that is potentially capable of causing extrinsic stains on the 
teeth (an iron salt).

During the oral examination, the occurrence of dry mouth 
and lips was detected. The patient had active carious lesions 
and cavities in the right and left maxillary second molars, 
first maxillary left molar, first left premolar, left central 

incisor, mandibular right, central and lateral incisors. There 
were brownish-yellow stains in the cervical region of the 
maxillary and mandibular incisors, canines and premolars. 
The patient reported the daily ingestion of coffee and soft 
drinks (Fig. 1).

The treatment adopted was the removal of carious 
tissue and the definitive restoration of the cavities. With 
the oral health of the patient re-established, treatment was 
begun on the stains in the cervical region of the maxillary 
and mandibular incisors, canines and premolars. For such, 
whitening of the maxillary and mandibular incisors, canines 
and premolars was performed, followed by micro-abrasion. 
Authorization was obtained from the patient and parents 
for the recording and publication of the clinical case in a 
scientific periodical. 

In the clinical session, the patient was submitted to prior 
prophylaxis to remove the extrinsic stains and bacterial 
plaque. Relative isolation of the maxillary and mandibular 
teeth with a gum protector (Top Dam, FGM, Joinville, SC, 
Brazil) was then performed in order to avoid contact between 
the whitening gel and mucosa. 

The 35% hydrogen peroxide-based whitening gel 
(Whiteness HP, FGM, Joinville, SC, Brazil) was prepared 
using a proportion of 21 drops of peroxide to seven drops 
of thickener, which is the necessary amount for an arch 
(ten teeth), corresponding to the patient’s smile line. The 
whitening gel was administered to the vestibular surface of 
the teeth and remained in contact with the dental structure 
for 15 minutes. The gel was then removed with gauze and 
another application was performed. Upon conclusion of the 
session, the teeth were washed abundantly with water and 
the gum protector was removed. The whitening gel was 
applied in both maxillary and mandibular arches in same 
session. The patient was submitted to four clinical sessions 
for whitening, each with three applications of the whitening 
gel during each clinical session (Fig. 2).

Next, the affected teeth received absolute isolation and 
were submitted to micro-abrasion using 37% phosphoric acid 
(Dentsply, Petrópolis, RJ, Brazil) and pumice stone paste. 
The paste was applied to the dental structure for six seconds 
on each tooth. Eight applications were performed on each 
tooth in a single session. The teeth were then washed with 
water and the dental dam was removed. Only the surface 
layers of the enamel were removed in order to preserve the 
dentine.

Although the stains were not completely removed, the 
patient and parents were satisfied with the final aesthetic 
result (Fig. 3). 

The patient underwent clinical evaluations of the 
treatment every six months for a period of two years. 
Plaque control was satisfactory and there was no report of 
sensitivity or pain symptoms. Photos of the patient were 
taken at the 24-month follow-up session. The treatment 
remained aesthetically acceptable and the patient was very 
satisfied (Fig. 4).
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Discussion 

Aesthetics could be an important factor of life in society. 
Harm to self-esteem during childhood and adolescence may 
affect interpersonal relationships and identification with a 
group, leading to feelings of inferiority and isolation from 
social life (6). Thus, dentists should be capable of assessing 
individual patient needs based on perceived needs and impact 
in order to establish suitable treatment plans and obtain 
the best treatment outcomes (7). Children and adolescents 
have their own concepts of what is healthy or unhealthy, 
satisfactory or unsatisfactory, and are able to identify their 
oral health problems (3). 

In the case presented here, the patient was psychologically 
vulnerable due to his general health condition. Moreover, 
dental lesions stemming from caries and dental erosion as 
well as conditions such as dry mouth and vomiting as a 
consequence of chemotherapy/radiotherapy led to discomfort. 

The long-term effects of cancer treatment on body image 
and physical health remain a special concern for cancer 

Fig. 4. Appearance of maxillary and mandibular incisors, canines 
and premolars two years after treatment.

Fig. 1. Yellowish-brown stains in the cervical region of maxillary 
and mandibular incisors, canines and premolars.

Fig. 2. Appearance of maxillary and mandibular incisors, canines 
and premolars after whitening sessions.

Fig. 3. Appearance of maxillary and mandibular incisors, canines 
and premolars after whitening and micro-abrasion sessions. 

survivors. Social support and psychosocial adaptation have 
been shown to have a positive effect on adolescents with 
cancer (8). Chemotherapy/radiotherapy has significant 
negative effects on an individual’s health. Chemotherapy 
often causes nausea and vomiting, making eating one of the 
greatest difficulties such patients face (9). Gastroesophageal 
reflux may result in dental erosion as a consequence of 
acidity from the gastric fluid in the oral cavity. Radiotherapy 
has common side effects such as dry mouth, dysphagia and 
fibrosis. It also compromises the integrity of the oral mucosa, 
resulting in pain, loss of the sense of taste, difficulty in eating 
and sleep disorders (10).

All these conditions led the patient to experience pain, 
dental caries, staining of the teeth and dry mouth. The dental 
decalcification caused by constant presence of gastric acid in 
the oral cavity due to vomiting, the reduction in salivary flow 
and the excessive intake of products with tannins possibly 
contributed to the staining of the patient’s teeth (11). During 
cancer treatment, the patient’s eating habits underwent a 
significant change due to the difficulty in ingesting foods 
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caused by nausea and alterations in the sense of taste (12). 
Thus, a lack of control over food intake occurred, as any type 
of food that the patient was able to ingest was considered 
nutritionally important. In the case presented, there was 
permissiveness on the part of the parents regarding the 
adolescent’s eating habits while he was in cancer treatment 
and the intake of soft drinks, candy and coffee was increased, 
thereby favouring oral conditions such as carious dental 
lesions and extrinsic stains. 

The aim of the clinical management of tooth dis- 
colouration is to produce an acceptable cosmetic result as 
conservatively as possible. Tooth whitening and micro-
abrasion are considered the first choice, as these procedures 
are able to reduce discolouration and provide satisfactory 
results (13). For tooth whitening, the most often employed 
agents are hydrogen peroxide and carbamide peroxide, 
which can be used either at the dental clinic or at home 
(night whitening). In the case presented here, the patient 
was submitted to whitening at the dental clinic using 35% 
hydrogen peroxide as the whitening gel. Hydrogen peroxide 
is capable of dissolving organic and inorganic compounds, 
thereby providing the whitening of the dental structure (14). 
As the bleaching process using the whitening gel was not 
sufficient for the complete removal of the stains, mainly 

in mandibular teeth, there was the need to perform micro-
abrasion. During this process, the surface layers of the 
enamel are gradually removed using an acid compound until 
reaching an intact enamel surface. Rigorous control of the 
abrasion depth is necessary so as not to expose the dentin (13).

In summary, the darkening of the anterior teeth caused 
concern for the adolescent due to his compromised physical 
appearance. The administration of whitening and micro-
abrasion methods proved efficient in re-establishing the dental 
aesthetics. The psychosocial benefits of treatment include 
enhanced self-esteem and a reduction in social anxiety. The 
occurrence of childhood cancer implies restrictions to daily 
living. Emotional disorders and psychological effects, such as 
a diminished capacity for social interaction, can be attributed 
to the therapy (15). In this context, the improvement of 
quality of life through better functioning and psychosocial 
wellbeing is the greatest benefit of dental care, especially in 
patients with special needs.
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