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ANTICANCER THERAPY
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A B S T R A C T

Introduction: Anticancer treatment is a challenge for children themselves, as well as for their guardians and 
medical personnel; it is associated with numerous side effects of the implemented therapy such as neutropenia, 
mucositis, taste disorders, nausea, and lack of appetite affecting the condition of oral cavity.
Objectives: The authors want to estimate the oral health care condition in young patients undergoing antican-
cer treatment and analyze the self-reported hygiene and food habits.
Material and methods: Dental examinations were conducted in children treated in the Oncology, Hematology 
and Chemotherapy Ward. Intraoral examination was conducted in the artificial light and a disposable diagnostic set. 
The oral cavity hygiene was defined by means of the plaque index (PI) indicator by Silness and Löe and the Simpli-
fied Oral Hygiene Index (OHI-S) according to Greene and Vermillion only in patients with mixed or permanent 
dentition. A short survey was also done, with questions about the eating habits and hygienic habits of a patient 
(frequency of brushing teeth, kind of toothpaste, additional oral cavity hygiene substances and fluoride prevention 
program). The last part of the survey comprised questions associated with a patient’s subjective feelings.
Results: The value of the PI indicator in the examined children was 0.75. The average value of the DI-S com-
ponent of the OHI-S was 0.84. The survey examination revealed that 97% of the children used a toothpaste with 
fluoride. Additional means of maintaining oral cavity hygiene were followed by 50% of the examined patients. 
Only 9% of the patients have a habit of quenching their thirst with water.
Conclusions: In the light of the presented results, it seems necessary to undertake further systemic measures 
aiming to improve the oral hygiene condition of  children undergoing cancer therapy and the education level 
of parents on the subject of diet.
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INTRODUCTION

Anticancer treatment is a challenge for children them-
selves, as well as for their guardians and medical personnel; 
it is associated with numerous side effects of  the  imple-
mented therapy, which also applies to the oral cavity area.

In Poland there are 1,100 to 1,200 new cases of can-
cer in children below 17 years of age each year, which 
results in 140 to 145 new cases per million children. 
26% of cases concern blood cancer, 22% CNS [1]. Can-
cer cases contribute to 5.4% of deaths in boys and 6.4% 
of deaths in girls [2]. For obvious reasons, it is logical 
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why parents are concentrated on treating the underlying 
disease, which leads to ignoring the aspects associated 
with oral health care. Taste disorders, nausea, lack of ap-
petite, all linked to the therapy, may incline the guard-
ians to offer the sick children highly processed products, 
sweet snacks and fizzy drinks according to the principal 
that a  child should eat in the  first place. The  situation 
may get yet more complicated owing to the psychologi-
cal state of the parents [3, 4] and their professional sit-
uation [5]. Their reaction to the cancer diagnosis con-
cerning their child and the fact the children are forced 
to undertake a therapy with numerous side effects may 
contribute to that.

One side effect is mucositis [6-9], whose appearance 
almost totally disables the patients from taking oral health 
care and eating meals. In the  period of  neutropenia,  
a severe complication resulting from the applied chemo-
therapy, patients refrain from brushing their teeth, which 
additionally negatively contributes to the  condition of 
the teeth, gingivae and mucous membrane [10, 11].

OBJECTIVES

The purpose of  this article is to estimate the  oral 
health care condition in young patients undergoing anti-
cancer treatment and the analysis of the declared hygiene 
and food habits.

MATERIAL AND METHODS

Dental examinations were conducted in children 
treated in the Oncology, Hematology and Chemotherapy 
Ward of John Paul II Silesian Health Centre, Katowice. 
58 patients participated in the  examination (38 boys,  
i.e. 66%, and 20 girls, i.e. 34%).The study was conducted 
while on treatment. No child has completed oncologi-
cal therapy. Every patient was in general stable health. 
The parents have given a written consent for their child 
to participate in the  examination, having become ac-
quainted with the assumptions and aims of the project. 
In a patient’s card the following information was noted 
down: first name, surname, age on the day of the exam-
ination, age when the disease was diagnosed, oncologi-
cal diagnosis, the medicine taken, which cycle of therapy 
a child goes through, whether radiotherapy was applied, 
in which area, the current blood test results, including 
morphology with blood smear.

Intraoral examination was conducted in artificial 
light, using a headlight and a disposable diagnostic set 
(a probe and a mirror). 

Oral cavity hygiene was defined by means of  the 
plaque index (PI) indicator by Silness and Löe [12], by 
examining the presence of bacterial plaque on the buc-
cal and lingual surfaces, as well as on tangent teeth 16, 
11, 24, 31, 36, 44 and by examining the thickness of soft 
deposits according to the following scale:

• 0 – no plaque,
• 1 – a thin layer of plaque diagnosed with a probe, but 

otherwise invisible,
• 2 – moderate bacterial plaque concentration, visible, 
• 3 – rich bacterial plaque concentration on the tooth 

surface.
To estimate bacterial plaque retention the OHI-S was 

used according to Greene and Vermillion [13], which 
consists of two components: the soft debris index (DI-S) 
and the calculus index (CI-S) using the  following esti-
mation criteria:
• 0 – no debris, no calculus;
• 1 – presence of soft debris or supragingival calculus 

that covers up to 1/3 of the teeth surface;
• 2 – presence of soft debris and supragingival calculus 

that covers up to 2/3 of the surface of the examined 
tooth or the  occurrence of  single instances of  sub-
gingival calculus around the tooth’s neck;

• 3 – presence of debris or supragingival calculus that 
covers up to 2/3 of the tooth’s surface or a wide stripe 
of subgingival calculus around the tooth’s neck. 
Due to the fact that no trace of calculus was found in 

any of the patients, the DI-S component was solely used.
The simplified OHI-S was applied to examine the fol-

lowing teeth: 11, 16, 26, 36, 31, 46. In upper molars, 
the  buccal surface was estimated and in lower molars 
and incisors, the  labial surface was estimated. The nu-
merical value of the component is within 0 to 3. The es-
timation criteria were as follows:
• 0 – very good hygiene of oral cavity, 
• 0.1-0.6 – good hygiene of oral cavity, 
• 0.7-1.8 – satisfactory hygiene of oral cavity, 
• 1.9-3.0 – poor hygiene of oral cavity.

PI index and OHI-S were determined only in chil-
dren with permanent dentition.

A short survey was also done, where questions about 
the eating habits were asked (the kind of drinks drunk, 
whether there is a habit of night drinking or night eat-
ing by a  child) and the  hygienic habits of  a  patient, i.e. 
how frequently they brush their teeth, whether they use 
a toothpaste with fluoride, whether they apply any addi-
tional oral cavity hygiene substances, whether they par-
ticipated in a  fluoride prevention program, either indi-
vidual or common. The last part of the survey comprised 
questions associated with a patient’s subjective feelings as 
to their oral cavity, which may accompany the treatment 
where cytostatics are applied, such as a burning sensation, 
difficulties in eating and swallowing food, taste disorders, 
oversensitivity to certain products, difficulties in speak-
ing, dryness or salivation. There were also cases of vomit-
ing as a reaction to the applied chemotherapy.

RESULTS

The patient’s average age at the time of the examination 
was 9.5 years, whereas the average age at the  time of the 
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cancer disease diagnosis was 8.4 years. The youngest child 
at the time of the examination was 3.3 and the oldest was  
17.11 years old. At the time of the diagnosis the youngest 
patient was 1.6 whereas the oldest one was 17.9 years old.

TABLE 1. Types of cancer cases in the examined children

Diagnosis Overall Boys Girls

ALL (acute lymphocytic leukemia) 13 8 5

ANLL (acute nonlymphocytic leukemia) 2 2 0

Tumors CNS 18 10 8

Sarcoma 11 6 5

Lymphoma 8 7 1

Nephroblastoma/Wilms’ tumor 2 2 0

Retinoblastoma 1 1 0

Neuroblastoma 1 0 1

Histiocytosis 1 1 0

Testicular cancer 1 1 -

FIGURE 1. The frequency of teeth brushing during the day
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FIGURE 2. Fluoride prevention programme

80

70

60

50

40

30

20

10

0

[%
]

67%

29%

3%

76%

18%

50%

5%

50%

0%

Total Boys Girls

No 
fluoride 
preven-

tion

Com-
mon 

fluoride 
preven-
tion at 
school

Indi-
vidual 

fluoride 
preven-
tion in  

a dental 
surgery

No 
fluoride 
preven-

tion

Com-
mon 

fluoride 
preven-
tion at 
school

Indi-
vidual 

fluoride 
preven-
tion in  

a dental 
surgery

No 
fluoride 
preven-

tion

Com-
mon 

fluoride 
preven-
tion at 
school

Indi-
vidual 

fluoride 
preven-
tion in  

a dental 
surgery

The kind of cancer the patients suffered from when 
they took part in the examination is presented in Table 1. 
The  blood parameters of  the  patients were as follows:  
39 patients had a proper level of blood cells, adequate for 
a patient undergoing chemotherapy and without a sig-
nificant shortfall, 1 patient suffered from anemia, 3 suf-
fered from neutropenia and thrombocytopenia, the fol-
lowing 5 from leucopenia, 2 from neutropenia, 7 from 
leucopenia and thrombocytopenia, 1 from neutropenia 
and accompanying anemia.

On average the patients underwent 5 cycles of che-
motherapy (4 cycles for boys and 6 for girls). 13 patients, 
i.e. 12%, underwent radiotherapy, most frequently either 
of the head or the spinal canal. 

There was no effect of  diagnosis of  a  specific neo-
plasm on the oral hygiene status.

The value of the PI index indicator in the examined 
children was 0.75 (0.79 for boys and 0.71 for girls). 
The average value of the DI-S component of the OHI-S 
was 0.84 (0.89 for boys and 0.79 for girls).

The survey examination revealed that 97% of  the 
children used a toothpaste with fluoride.

The remaining persons use a toothpaste without flu-
oride or simply a moist toothbrush. 67% of the patients 
brush their teeth twice a day, 5% do it three times a day, 
whereas 28% of children brush their teeth once a day or 
not at all (Figure 1). 

No preventive therapy was applied in 67% of the pa-
tients. 29% of  children participated in the  common 
fluoride prevention program. This therapy took place 
before the  hospital treatment. In contrast, individual 
preventive therapy in a dental surgery was used by 3% 
of the patients (Figure 2). 

The additional means of maintaining oral cavity hy-
giene by 50% of the examined patients of the oncology 
ward was dental floss, reported by 3%. An  interden-
tal irrigator is used only by 5% of girls (1 person) and 
none of the boys. An antibacterial liquid is used by 12% 
of  the  children, whereas Alfa Med solution is used by 
33% of the examined patients (Figure 3).

47% of the patients stated that during the anticancer 
therapy they had at least one episode of fungal infection 
within oral cavity. Vomiting accompanied the treatment 
of 45% of children. A burning sensation in the oral cavity 
occurred in 21% of the patients. Difficulties in swallow-
ing and acquiring food were reported by 28% of the pa-
tients. Taste disorders were experienced by as many as 
64% of those questioned. Oversensitivity to some food 
was reported by 24% of the patients and 17% of the chil-
dren had difficulties in speaking. The feeling of dryness 
in the mouth associated with the anticancer treatment 
was experienced by 29% of the patients, whereas saliva-
tion was mentioned by 10% (Figure 4).

Only 9% of  the patients have a habit of quenching 
their thirst with water; the  remaining 91% use fruit 
juice, sweetened tea, fizzy drinks or flavored water, and 
22% of the patients admitted they have a habit of either 
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Some authors [23, 26] recommend using mild cleans-
ing solutions in the  period of  the  intensification of  in-
flammatory changes in the  oral cavity, and, where pos-
sible, brushing after each meal (very difficult in practice) 

FIGURE 3. Applying additional oral hygiene methods
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being give night drinks by parents or getting them them-
selves (Figure 5).

DISCUSSION

The condition of  the  oral cavity in the  examined 
children treated for cancer was estimated by means 
of  the OHI-S (DI-S component); in the present exam-
ination it was at the level of 0.84, whereas PI index was 
0.75 (insufficient hygiene); Pels et al. achieved better 
results in chemotherapy [14] – they estimated the  hy-
giene level by means of OHI-S to be 0.68 and by means 
of PI index to be 0.61. Olczak-Kowalczyk et al. [15] ob-
served worse hygiene condition in their examinations 
with the OHI-S at 1.88, whereas Venkataraghavan et al. 
[16] recorded a bad hygiene level in the examined group 
at 1.17 (OHI-S). Bardellini et al. [17] observed that 
the OHI-S value varied depending on the recommend-
ed toothpaste. In the  group of  hospitalized children 
who used a mild toothpaste with lysozyme, lactoferrin 
and lactoperoxidase, the  factor reached 0.5, whereas 
in the group using a  toothpaste with fluoride (without 
menthol), OHI-S was 1.6.

A lot of  authors underline potential serious conse-
quences associated with the presence of dental plaque, 
whose bacteria may be the source of  sepsis in patients  
after a marrow transplant [18]. Ponce-Torres et al. re cord-
ed the symptoms of gingivitis in association with dental 
plaque in 91.84% of children who underwent chemother-
apy [19]. Nemeth et al. [25] observed the presence of soft 
deposits in 81.5% of children during chemotherapy.

Insufficient hygiene largely stimulates the  occur-
rence of the symptoms of mucositis and the discomfort 
in the oral cavity that accompanies it, and this state does 
not correlate with the kind of anticancer medicine ap-
plied [20]. Avoiding brushing and other hygienic pre-
ventative measures owing to pain in the period of inten-
sified mucositis recorded in the present examination was 
also observed by other authors, who recommend, in such 
difficult moments, using a sterile swab or a sponge that 
is soaked with 0.12 chlorhexidine solution [21-23, 27] 
for hygienic purposes within the oral cavity. It is howev-
er less efficient than brushing [27]. Cleansing with such 
a  solution according to some authors does not signifi-
cantly reduce the  risk of  streptococcal bacteraemia in 
patients after marrow transplant [24]. Yet, according to 
others, by reducing the number of pathogenic bacteria, 
it influences the reduction of the number of bacteraemia 
cases in children undergoing anticancer therapy [20]. 
Doss and coworkers underline, however, that chlorhex-
idine does not contribute to the  elimination of  dental 
plaque [18]. In examinations by Bardelini et al. even in 
the case of mucositis that accompanied chemotherapy, 
the  patients did not abstain from brushing their teeth 
provided they used a toothpaste with lysozyme, lactofer-
rin and lactoperoxidase [17].
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or using a toothpaste without SLS (sodium lauryl sulfate), 
which irritates the mucous membrane of the oral cavity. 

To maintain proper hygiene in the oral cavity in chil-
dren during the  period of  anticancer treatment, both 
parents’ and guardians’ cooperation and engagement is 
indispensable [27]. What could be of great assistance is 
a clear collection of guidelines (with a periodical check-
up if they are truly followed) applied at the British cen-
ters of child oncology [28] that would stipulate the stan-
dards of dental care in patients diagnosed with cancer 
during and after cancer treatment with the instructions 
for parents and children on oral cavity hygiene. This in-
formation should be communicated by a nurse, a desig-
nated member of the personnel responsible for oral cav-
ity hygiene. Before the treatment starts a survey should 
be done and the oral cavity condition of the patient esti-
mated. Still, in the current health service in Poland such 
a course of action would be hard to implement. A similar 
protocol of hygiene is also missing from the Portuguese 
centers of child oncology [29], where there was revealed 
a  significant discrepancy between oncological patients 
allegedly referred for dental treatment by nurses (100%) 
and the parents’ confirmation of only 23% of such cases.

Educating parents and children on the  importance 
of  dental care and the  possibilities of  minimizing dis-
comfort in the oral cavity during chemotherapy are es-
sential [21]. For the good of the children, close coopera-
tion of the oncological team with a pediatric dentist and 
school nurse is indispensable.

It would be useful if a fluoride prevention program 
[23] in the time of remission were applied. The results 
of this examination indicate that a preventative therapy 
was in fact implemented sporadically. What helped im-
prove the hygiene condition of  the adult patients after 
a marrow transplant was professional hygienic preven-
tative measures and weekly examinations, which re-
sulted in a  far lower frequency of mucositis symptoms 
occurrence [31]. Teaching children tooth brushing and 
advising parental supervision until the child is 7 during 
the teeth brushing was also very efficient [32].

The necessity of  access to both dental care and 
prompt treatment after diagnosing changes in the  pa-
tients of  the  children’s oncology ward are emphasized 
by Nemeth et al. [25, 33], as well as Mercier et al. [34]. 

The survey results show that a fairly low percentage 
of children (9%) use water to quench thirst [35]. Prob-
ably in view of  the child’s condition treated in the on-
cology ward, parents allow them to drink sweet drinks, 
which has also been noted by other authors [25, 33], es-
pecially in the period of lower saliva secretion to lessen 
the symptoms of dryness in the oral cavity. 

The high percentage of  the  patients who consume 
sweet drinks reflects the unhealthy food habits in the re-
maining part of the healthy society, since Poland takes 
16th place in the number of sugar-sweetened drinks pur-
chased per capita [36] against the WHO recommenda-
tions to reduce sugar consumption added to food to less 

than 10% of the overall energy consumption [37]. It is 
worth noting that 5 years after a patient is cured, 70% 
more calories than is recommended in the diet of those 
cured comes from simple sugars [38].

The Change4life application created by Public Health 
England [39] may be a helpful tool for parents to estimate 
the sugar content in drinks and food taken by children 
during chemotherapy. It allows scanning of  bar codes 
on  food packaging, which enables parents and guard-
ians to check the amount of sweeteners used in children’s 
food.

CONCLUSIONS

In the light of the present results, it seems necessary 
to undertake further systemic measures with a view to 
improving the oral hygiene condition of children under-
going cancer therapy and the education level of parents 
on the  subject of  a  diet that should be applied in this 
difficult period where cariogenic products would be 
eliminated.
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