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ABSTRACT

Objectives: According to the National Cancer Institute of Lithuania, cancer is diagnosed for almost 100 children each year. 
Oncological patients suffer from complications during and after treatment. Radiation therapy also affects dental hard tissues. 
Many oncological patients lose motivation to take care of their oral hygiene because they are focused on cancer diagnosis. 
This case report discusses prevention and dental treatment severity after radiation therapy treatment.
Material and Methods: A 9-year-old boy with cancer diagnosis visited a dentist in 2017. The patient was complaining about 
poor aesthetic quality of the teeth, but there were no complaints about teeth sensitivity or pain. Different stages of active caries, 
poor oral hygiene, visible abundant plaque, swollen, red and bleeding gums were observed during appointment. A motivational 
interview explaining the importance of oral hygiene was conducted. Non-surgical caries treatment was prescribed during the 
first visit. Restorative treatment was performed after 1 month.
Results: The motivational interview explaining the importance of oral hygiene was conducted during every appointment 
per 3-year period. Unfortunately, oral hygiene is still poor due to the lack of motivation. Active-cavitated caries lesions were 
restored with glass ionomer cement and composite resin. The aesthetics of teeth was improved.
Conclusions: Oncological and recovered patients after radiation therapy should be assigned to a high risk of caries. These 
patients should be treated individually by the algorithm. Psychological or psychotherapeutic assistance is necessary for 
patients due to motivation for treatment and oral care.
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INTRODUCTION

Oncological cases in Lithuania are increasing every 
year. According to the National Cancer Institute 
(NCI), the rate of oncological patients expands 
up to 1% each year. According to NCI, leukaemia 
(47%) and malignant brain tumours (17%) are the 
most frequent diagnoses in the age group of 0 - 14 
years [1]. Head and neck cancer can be treated by a 
complex of radiotherapy and surgery. Radiation-
induced changes can be divided into 2 groups: early or 
acute side effects that are noted during or shortly after 
treatment, affecting mucosa, taste and salivary glands; 
and late side effects that develop months or years after 
the end of radiation therapy, affecting salivary glands, 
teeth, bone, muscles and skin [2].
Mucositis, hyposalivation, dysaesthesia, bacterial and 
fungal infections, osteoradionecrosis and trismus are 
the most common complications of direct irradiation 
in patients suffering from head and neck cancer [3]. It 
is known that saliva plays a key role in maintaining 
oral health because of its clearance mechanisms 
of food and acids from the mouth. Patients with 
decreased salivary secretion are more prone to caries 
than others with normal salivary flow, because of 
poor bicarbonate buffering of pH and reduced oral 
clearance [4].
Radiation therapy (RT) also affects the dental 
hard tissues increasing their susceptibility to 
demineralisation [5]. Unfortunately, radiation carries 
has a rapid onset and quick progress. This is due to the 
reduced secretion of saliva and, consequently, much 
impaired self-cleaning of the teeth [3]. 
The incidence and severity of radiation-induced 
changes within teeth vary individually, depending on 
patient’s age, actual radiation dose, size of radiation 
exposure field (position and actual size of the tumour), 
patient’s general condition and additional risk factors 
(alcoholism, smoking, malnutrition) [3].
Prevention of tooth decay can be achieved by 
initiating pre-radiotherapy dental treatment, frequent 
dental check-ups, treatment after radiotherapy and 
regular dental care at home (including the use of 
fluorides). Unfortunately, restorative dental treatment 
can be quite difficult after radiotherapy. Dentists 
should estimate damaged dental tissues and select 
appropriate filling materials [5]. Many oncological 
patients lose motivation to take care of their oral 
hygiene because they are focused on cancer diagnosis. 
Therefore, after radiotherapy treatment, it is essential 
to further motivate the patient to maintain adequate 
oral hygiene. Regular visits should be conducted 
every three months, as those are aimed at professional 

prophylaxis, symptomatic treatment of any ailments, 
as well as the detection and treatment of any new 
cavities [3].

CASE DESCRIPTION AND RESULTS

Before child’s treatment procedure, we get a consent 
form signed by the mother and/or father (legal 
guardian) regarding the treatment plan, participation 
in the training process and the use of anonymous 
patient data related to the medical history. Permission 
form is approved by Ministry of Health.
A 9-year-old boy visited healthcare professionals 
in October 2015. The patient felt nausea, vomiting 
and headache episodes, which had been lasting 
for approximately 2 years. These complaints were 
investigated and no pathology was found. After 1 
month, neck-muscle rigidity manifested for the first 
time and the patient referred to the hospital. During 
the appointment, a blood test was taken for suspected 
borreliosis and tick-borne encephalitis. As a result, 
borreliosis was diagnosed and etiological treatment 
was prescribed amoxicillin 500 mg (Sandoz GmbH; 
Kundl, Austria) taken 3 times daily. Despite the 
treatment, signs and symptoms still persisted. The 
computed tomography scan was performed in January 
2016 and the brain tumour was diagnosed. After 1 
month, tumour resection and ventriculoperitoneal 
shunt were performed. Hydrocortisone was prescribed 
before surgical treatment. The patient developed 
diabetes insipidus symptoms after surgery. The 
pathohistological diagnosis of the resected tumour 
was a germinoma. Radiotherapy was applied for 5 
weeks. In total, 25 radiotherapy fractions were given. 
In November 2017, after a preventive dental check-
up, the patient was referred from a primary healthcare 
centre to the Department of Preventive and Paediatric 
Dentistry, Hospital of Lithuanian University of Health 
Sciences Kauno Klinikos (LSMUL KK). The general 
dentist’s diagnosis was multiple active caries lesions 
and oncological anamnesis.

First visit
Anamnesis

The patient was complaining about poor aesthetic 
quality of the teeth, but there were no complaints 
about teeth sensitivity or pain. The oncological 
anamnesis was cleared up. The patient’s father 
mentioned that during radiological treatment his 
child’s appetite was bad and the main source of food 
was sweets. Besides, the main focus was on the 
oncological disease. Thus, oral hygiene, principles of 
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food and nutrition were not important at that time.
The patient was asked about his eating habits and it 
turned out that he had been consuming a lot of snacks 
and carbonated beverages at school. Oral hygiene 
habits were also investigated, which showed that the 
patient did not brush his teeth daily, parents did not 
know about the amount of fluoride in his toothpaste, 
and no additional oral hygiene products were 
used.

Oral examination

Different stages of active caries, poor oral hygiene, 
visible abundant plaque, swollen, red and bleeding 
gums were observed. The patient was diagnosed with 
multiple active dental caries and chronic gingivitis, 
which is in a group of a high risk for dental caries 
(Figure 1).

Procedure technique

The plaque was dyed with GC Tri Plaque ID Gel™ 
(GC Corporation; Tokyo, Japan), and the index of 
oral hygiene level (OHI-S) index 3 was determined 
(Figure 2). A motivational interview explaining the 
importance of oral hygiene was conducted along 
with instructions about correct dental cleaning. Non-
surgical caries treatment was prescribed: GC MI Paste 
Plus® (GC Corporation; Tokyo, Japan), Elgydium® 
Junior toothpaste (Pierre Fabre; Paris, France) for 
children aged 7 - 12, which contained 1350 ppm F, a 
soft toothbrush for cleaning teeth and an additional 
single toothbrush. In addition, the use of interdental 
thread was recommended.
The next visit for the evaluation of the patient’s oral 
hygiene was scheduled after 4 weeks.

Second visit

In December 2017, the patient came to the 
Department of Preventive and Paediatric Dentistry, 
LSMUL KK.

Anamnesis

The patient did not feel pain. He claimed that he 
had been brushing teeth 2 times a day, using the 
recommended measures. He claimed that he had 
reduced sweet snacks and carbonated drinks.

Oral examination

Oral examination showed better oral hygiene, reduced 
visible plaque and slight redness of the gums.

Figure 1. The condition of patient’s anterior teeth during the first 
visit.

Figure 2. After dying with the GC Tri Plaque ID Gel™.

Procedure technique

The plaque was dyed with GC Tri Plaque ID Gel™, 
and the OHI-S index 2 was determined. Better oral 
hygiene allowed preparation of teeth 11, 12, 21, 22, 
31, 32, and 41 by a minimally invasive method, using 
a dental excavator to remove soft dentin. Enamel 
crusts were removed by a ball sphere diamond 
burr. The teeth were restored with GC Fuji IX GP® 
(GC Corporation; Tokyo, Japan) and then polished 
(Figure 3). The patient was repeatedly instructed 
about correct dental cleaning.
The patient was referred to his regional clinic for 
further control.

Third visit

In November 2018, the patient came to the 
Department of Preventive and Paediatric Dentistry, 
LSMUL KK.

Anamnesis

The patient complained about two teeth restorations 
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that had fallen out, but he did not mention any pain 
(Figure 4). The patient claimed that he had been 
brushing teeth 2 times a day, but he could not specify 
the toothpaste he had been using. The patient did not 
take any other oral hygiene measures. His diet was 
irregular.

Oral examination

It was observed that restorations of teeth 11 and 12 
had fallen out while restorations of teeth 21, 22, 32, 
31, 41 and 42 teeth had been damaged. However, 
caries stabilised in the areas where glass ionomer 
cement (GIC) was applied. Soft plaque was visible 
on all teeth. The gums were slightly red, swollen and 
bleeding.

Procedure technique

The plaque was dyed with GC Tri Plaque ID Gel™, 
and the OHI-S index 3 was determined. Furthermore, 
the teeth were cleaned with a toothbrush (Kerr, 
OptiShine™ - KerrHawe SA, Bioggio, Switzerland) 
and polished using polishing paste (3M ESPE Clinpro 
Prophy Paste - 3M Corporate Headquarters, Saint 
Paul USA). A motivational interview was conducted. 
Besides, tablets for plaque control were prescribed for 
use at home.

Fourth visit

In January, 2019, the patient came for examination

Procedure technique

The teeth were cleaned with a toothbrush drill (Kerr, 
OptiShine™ - KerrHawe SA, Bioggio, Switzerland) 
using toothpaste (3M ESPE Clinpro Prophy Paste 
- 3M Corporate Headquarters, Saint Paul, USA). 

Figure 4. Arrested caries after restorations using glass ionomer 
cement.Figure 3. Teeth after restorations.

Teeth 12, 11, 21, 22, 32, 31, 41 and 42 teeth were 
restored using light curing composite Enamel Plus 
HRI Flow UD2  and UD3 syringes  (MICERIUM 
S.p.A.; Avegno, Italy).

Fifth visit

In May 2019, the patient came for examination.

Anamnesis

The patient did not have any complaints. He had been 
brushing his teeth irregularly using the Elgydium® 
Junior toothpaste containing 1350 ppm F. The 
patient’s diet mostly contained easily degradable 
carbohydrates and frequently consumed snacks.

Oral examination

Plaque was visible on all teeth. The gums were 
swollen, slightly red and bleeding. The teeth 
restorations were in good quality.

Procedure technique

The plaque was dyed with GC Tri Plaque ID 
Gel™, and the OHI-S index 3 was determined. The 
teeth were cleaned with a toothbrush drill (Kerr, 
OptiShine™ - KerrHawe SA, Bioggio, Switzerland) 
using toothpaste (3M ESPE Clinpro Prophy Paste 
- 3M Corporate Headquarters, Saint Paul USA). A 
motivational interview was conducted explaining the 
importance of oral hygiene along with instructions 
of correct dental cleaning. Previously prescribed oral 
care measures were recommended.

Sixth visit

In October 2019, the patient came for another visit.
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Anamnesis

The patient did not have any complaints. He claimed 
that he had been brushing his teeth 2 times a day 
using toothpaste (Elgydium® Junior toothpaste (Pierre 
Fabre; Paris, France) which contained 1350 ppm F. 
The patient’s diet was still irregular.

Oral examination

The teeth restorations were in good quality; however, 
there was plaque on the precervical area of the crown. 
Marginal edge gingivitis was indicated (Figure 5).

Procedure technique

The teeth were cleaned with a toothbrush drill (Kerr, 
OptiShine™ - KerrHawe SA, Bioggio, Switzerland) 
using toothpaste (3M ESPE Clinpro Prophy Paste 
- 3M Corporate Headquarters, Saint Paul USA). A 
motivational interview was conducted along with an 
explanation of the importance of a healthy diet.

DISCUSSION

Post-radiation caries is a rapidly progressing and 
highly destructive type of dental caries. Radiation 
caries usually sets in on the smooth, occlusal surface 
of the incisors, premolars and molars. Therefore, 
radiation caries can damage the area around the 
neck of the teeth, and typically affects more than 
one surface. Radiation-related caries and other 
dental hard tissue changes can appear within the 
first 3 months following RT, but the most affected 
changes are observed after 1 year [3,5]. In our case, 
the patient applied to the dentist after 18 months post 
radiotherapy. Active (cavitated and non-cavitated) 
caries lesions were detected during the appointment. 
The main measure to stabilise the condition is the 
elimination of etiological factors. Radiation caries 
is not primarily caused by the effect of radiotherapy; 
however, it can still influence the development of 
caries. The main etiological factor in the development 
of caries is the dental biofilm [3]. In our case, we 
think that the patient and his parents were not 
motivated to follow the dentist’s instructions of oral 
hygiene. The OHI-S did not improve enough during 
the treatment. Even though conversations about 
motivation, oral hygiene instructions and oral care 
product recommendations were conducted by the 
dentist during every appointment, the results were 
poor. Besides, chronic gingivitis was diagnosed during 
the first visit due to inadequate oral hygiene and it did 

Figure 5. Patient’s oral hygiene condition.

not show signs of improvement during other visits. 
We can assume that gingivitis might be influenced by 
radiological treatment. Scientific literature states that 
xerostomia is a frequent complication of RT treatment 
that results in increased accumulation of biofilm [6]. 
In such cases, good and responsible control of oral 
hygiene is required. Perhaps the lack of patient’s 
motivation can be explained by the fact that cancer 
treatment did not only cause various complications, 
but also affected the family’s psychosocial life [7]. 
After cancer diagnosis, families can experience 
difficulties due to uncertainty about the future, the 
disappearance of normal family life and financial 
problems [8]. During the treatment process, children 
are often concerned about their illness, they feel 
sad and isolated. Children and adolescents can feel 
challenged, experience deterioration in body image, 
loss of independence, peer bullying, and ridicule. 
Treatment for children with cancer has usually 
been focused on physical interventions, whereas 
psychosocial interventions have remained limited 
[7,8].
When analysing the risk factors for oral diseases, 
it is necessary to mention a patient’s habit of eating 
sweets and drinking sweet, carbonated drinks. 
The literature states that teenager and young adult 
cancer patients or survivors have low levels of 
physical activity, consume relatively poor diets, 
often struggle with weight gain, and engage in 
health-risk behaviours such as smoking and alcohol 
consumption. They do not meet recommendations 
for fibre, fat or sugar intake [9]. It is known that the 
frequency of carbohydrate intake can be related to 
the development of caries [10]. Recent literature 
discusses an integrated hypothesis of caries and 
periodontal diseases and aims to find the interface 
between sugar consumption and periodontal 
diseases [4]. It is important to mention that sugar 
intake may be associated with obesity and systemic 
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inflammation [11]. Sugar consumption can affect the 
main disease. It is recommended to use a fat-rich, 
low-carbohydrate diet during cancer therapy. It may 
help to reduce circulating glucose levels and induce 
ketosis so that cancer cells starve while normal cells 
adapt their metabolism to use ketone bodies and 
survive. Furthermore, by reducing blood glucose 
levels, the amount of insulin and insulin-like growth 
factor in blood decreases, which are important drivers 
of cancer cell proliferation [12].
It seems that in cases such as ours, conventional 
ways of changing patient behaviour and motivation 
may not be enough to ensure good oral hygiene and 
a healthy diet. In our opinion, one effective solution 
could be participation in special programmes where 
parents and children with chronic illnesses (such 
as cancer, asthma or diabetes) are provided with 
support resources for coping with psychological 
problems. These programmes include coping 
skills, cognitive behavioural approaches involving 
relaxation exercises, group-based therapeutic exercise 
programmes, yoga, guided imagery, hypnotic 
relaxation, meditation and physical exercise. As 
a result, it has been determined that children who 
participated in such programmes show a decrease in 
anxiety levels and improvement of their sleep quality. 
Their quality of life, self-efficacy, and coping skills 
improve [8,13,14].
Choosing the right restoration material for patients 
with oncological diseases often becomes a real 
challenge for the dentist. In our case, the defects 
were initially sealed with GIC due to active caries 
and soft dentin. Softened dentin was only removed 
using an excavator, while demineralised enamel 
edges were eliminated with a drill. Unfortunately, 
filling adherence was not good due to poor integration 
of the marginal edge. For this reason, some of the 
restorations fell out. However, GIC also provided 
some benefits. It completely stabilised the lesion 
at certain locations, which allowed filling the 
defects with composite materials during the next 
appointment. This healing tactic has been confirmed 

by other authors, who claim that GIC causes 
caries inhibition, but leads to easy disintegration, 
especially in pre-cervical areas of the teeth [15]. 
Meanwhile, composites have greater structural 
integrity compared with GIC. It is believed that GIC 
provides better protection against the development of 
secondary caries compared with composite resins in 
patients with oncological diseases. In addition, it is 
recommended to use a ‘sandwich’ sealing technique 
(first layer of GIC, second layer of composite resin), 
but 2 years should pass after RT and oral health 
should be appropriate [15,16]. There is no ideal 
material for filling defects, but the dentist should take 
into account the patient’s oral hygiene, motivation and 
comorbidities [15,17].
The oral condition of our patient is being monitored. 
It is observed that the adhesion of seals is good, 
there is no penetrability, but the management of oral 
hygiene still remains poor. 

CONCLUSIONS

To sum up, oncological and recovered patients after 
radiation therapy should be assigned to a high risk of 
caries. These patients should be treated individually 
by the algorithm. After finishing oncological 
treatment, some risk factors of caries may disappear. 
However, there is a possibility that some habits 
such as poor oral hygiene and a caries-friendly diet 
could still remain after the treatment. Additionally, 
the psychological and psychotherapeutic assistance 
should be included along with the methods normally 
used by dentists during the treatment in order to shape 
new adequate habits.
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