Aim of the study: The present study
was aimed at estimating the preva-
lence of oral complications in cancer
patients receiving chemotherapy.
Material and methods: The study was
conducted on a group of 58 patients
treated with chemotherapy (study
group). The control group consisted of
30 healthy patients. Dental status and
oral mucosa were examined using the
criteria of the National Cancer Insti-
tute Toxicity Criteria Scale. The levels
of stimulated and unstimulated saliva
flow were analysed.

Results: In the group of patients
treated with chemotherapy, 59% of
patients had inflammatory chang-
es of the soft tissues of the mouth,
such as erythema, erosions, or ulcers,
which were discovered during dental
examination. Such changes occurred
in only 10% of patients in the control
group. Six of the patients treated with
chemotherapy reported pain with in-
tensity was so severe that it caused
swallowing difficulties. Patients in the
study group frequently complained
about the presence of dry mouth,
taste disturbances, nausea, and vom-
iting. These symptoms occurred in
70% of patients undergoing onco-
logical treatment. In both stimulated
and unstimulated saliva secretion, the
rates were significantly lower in pa-
tients from the research group, when
compared to the control group.
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Introduction

Systemic chemotherapy is used in the treatment of neoplastic lesions.
Therapy using cytotoxic drugs causes damage to the rapidly dividing cancer
cells. Alkylating agents cause DNA damage of tumour cells, antimetabolites
interfere with the structure of DNA and RNA, anthracyclines interfere with
enzymes involved in DNA replication, topoisomerase inhibitors interfere
with the enzyme activity necessary to separate the strands of DNA before
replication, and mitosis inhibitors prevent cell division. Chemotherapeutic
agents are used in preoperative (neoadjuvant therapy) or postoperative
treatment (adjuvant therapy), as a separate treatment of certain types of
cancer (e.g. tumours of bone marrow) and in neoplasm changes that have
spread in the organism.

It should be noted that, along with the many benefits of the therapeutic
effect of cytostatics, chemotherapy causes a number of possible complica-
tions. The side effects of chemotherapy result from low-specificity of drugs.
Chemotherapeutics operate systemically by destroying not only neoplastic
tumour cells, but also the healthy cells of the patient’s organism. Cells that
are particularly at risk are the cells that divide quickly, such as hair follicles,
epithelium of the gastrointestinal tract, and bone marrow. This results in
higher risk of cancer therapy complications in these particular tissues. Fur-
thermore, pharmacological therapy leads to modification of the bacterial
flora in the oral cavity, and immune system deficiency [1]. This leads to in-
creased secretion of pro-inflammatory factors and reduction of the effective-
ness of the immune system. The number of neutrophils and lymphocytes, in
particular CD 4 lymphocytes, is reduced [2].

In addition to systemic actions, cytostatics have a local effect on the
stomatognathic system. Chemotherapy reduces the secretion of saliva,
which functions not only as a barrier against mechanical factors and patho-
genic microorganisms, but also takes part in the reception of taste stimuli
[3]. Lack of the protective effect of salivary glands secretions favours me-
chanical trauma of the oral mucosa. It should also be noted that cytotoxic
drugs have a toxic effect on the cells of the epithelium basal layer, causing
dysfunction of epithelium cells and induction of apoptosis, which leads to
thinning of the epithelium and failure of mucosa regeneration. Damaged
epithelial tissue allows microorganisms to penetrate into the tissues and
the bloodstream. The impaired immune response of the patient also favours
infection. Moreover, the “Oncology Nursing Society Research Priorities” state
that the pathological changes manifested in the oral cavity are among the
most common side effects of cytotoxic activity [4].
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Aim of the study

The study was aimed at investigating the prevalence of
side effects of chemotherapy occurring in the oral cavity.
The state of the mucous membranes of the mouth, the sa-
liva flow, and the presence of subjective symptoms among
cancer patients receiving chemotherapy were also estimated.

Material and methods

A clinical trial was conducted on a group of 58 patients
receiving chemotherapy (mean age 63.87 years, 42 women
and 16 men). Patients were treated in the Department of
Internal Medicine, Endocrinology, and Diabetology within
the Oncology Unit of the Provincial Specialist Hospital in
Lublin. The control group consisted of 30 healthy patients
(mean age 61.56 years, 18 women, 12 men), patients of Den-
tal Clinical Center of Medical University in Lublin. Patients
who were qualified for the study group were receiving Cy-
clophosphamide, Doxorubicin, Taxotere, Cisplatin, or Fluo-
rouracil. Patients enrolled in the study had been receiving
chemotherapy for at least four weeks, had no addictions,
and did not use any removable dentures. All patients gave
their consent for examination. Test procedures received the
approval of the Local Ethics Committee in Lublin No. KE-
0254/41/2010.

Subjective evaluation of patients was divided into 3 parts.
The first part of the study concerned general patient in-
formation: age, general illness, administered medication,
and addictions. The second part of the questionnaire con-
cerned the type of neoplasm and the type of administered
chemotherapy (type of chemotherapeutic agent used, the
dose, and the cycle). The third part concerned the subjec-
tive symptoms, such as the feeling of tension in mastication
muscles, the feeling of burning in the oral cavity or paraes-
thesia, and objective symptoms such as dryness of oral mu-
cosa, vomiting, or trismus, reported by the patient.

The physical examination concerned the status of the
stomatognathic system. During the examination attention
was paid to the condition of the teeth and oral mucosa

(criteria of the division of epithelial lining inflammation of
the National Cancer Institute Toxicity Criteria Scale were
used, and in order to evaluate the pain level the visual
analogue scale (VAS) was used). Fungal infection of the
oral cavity was evaluated on the basis of typical clinical
symptoms (coating of pseudomembranous white slough
that can be easily wiped away revealing erythematous mu-
cosa underneath), and in doubtful cases microbiological
evaluation was made of a smear collected by scraping the
pathological lesion with a spatula.

The level of stimulated and unstimulated saliva secre-
tion was measured. Unstimulated saliva was collected
from patients in a fasting state. The measurement was
carried out in the morning hours (between 6 and 8 a.m.).
Patients deposited saliva into test tubes. Both deposition
time and volume of deposited saliva were measured. After
15 minutes from the end of unstimulated saliva deposi-
tion, patients were asked to chew paraffin for 5 minutes
and measurement of stimulated saliva was carried out in
a similar manner. The collected data made it possible to
determine the rate of saliva secretion (ml/min).

Results were statistically analysed with use of Quick-
Cals software. The arithmetic mean (M) and standard
deviation (SD) were calculated. The significance of differ-
ences between groups was based on unpaired T-test for
medians. The significance of differences was marked with
letters —in the tables in the column “p” (means are signifi-
cantly different if they are not marked with the same letter
of the alphabet). The risk of error of inference of the study
was 5%, which means that the results were significant if
p was equal to or less than 0.05.

Results

A comparison of the severity and frequency of patholog-
ical changes occurrence in the oral cavity of patients in the
control and the study group is presented in Tables 1 and 2. In
90% of patients from the control group no mucosal lesions
in the oral cavity were detected. Only erythema and mild

Table 1. Severity of inflammation of the mucous membrane according to the National Cancer Institute Toxicity Scale

Grading of oral Number of Total Percentage Number of Total Percentage

mucositis by NCITC patients from number of occurrence of patients from number of occurrence of

Scale the study group patients a particular lesion the control group patients a particular lesion
reporting the from study among patients reporting the from among patients
presence of group from study group presence of control from control
a particular a particular lesion group group

lesion

lack of inflammation 24 58 41.379% 27 30 90.000%

erythema, 18 58 31.034% 3 30 10.000%

painless ulcers,

mild soreness

painful erythema, 16 58 27.586% 0 30 0.000%

oedema, ulcers,

patient can eat

painful 1 58 1.724% 0 30 0.000%

erythema, oedema,

ulcers, patient unable

to eat

parenteral or enteral 0 58 0.000% 0 30 0.000%

support
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Table 2. The incidence of pathological lesions of the mucous membranes

Pathological lesions ~ Number of

Total number of Percentage occurrence

Number of Total number Percentage

of oral mucosa patients from  patients from  of a particular lesion patients from of patients occurrence of

a study group research group  among patients from  a control group  from control a particular lesion

with lesion study group with lesion group among patients
from control group

fungal lesions 29 58 50.000% 1 30 3.333%
hyperemia, 30 58 51.724% 3 30 10.000%
erythema
ecchymosis 24 58 41.379% 3 30 10.000%
erosion/ulceration 29 58 50.000% 0 0 0.000%

soreness were discovered in healthy patients. In the group of
patients treated with chemotherapy, nearly 59% of patients
had inflammatory changes of the soft tissues. Pathological
lesions among healthy patients were less severe and were
limited to painless redness or erosions, while inflammation
in the study groups had a significantly higher intensity than
in the healthy group. Lesions causing pain occurred in over
27% of patients. One of the patients treated with chemo-
therapy reported pain so intensive that it made it impossible
to intake food. In addition, examination of the study group
revealed fungal infection in 50% of patients, compared with
one fungal infection in the control group (Fig. 1).

Table 3 presents the most frequently reported subjec-
tive symptoms from the stomatognathic system. Analysis
of the results shows that the symptoms were reported
more frequently by the patients in the study group. Only
in the case of gingival bleeding was the situation was op-
posite — this symptom was reported by 23.33% of the pa-
tients in the control group, and 18.966% of the patients
treated with chemotherapy. Patients in the study group
frequently complained about the presence of dryness of
mouth, taste disturbances, nausea, and vomiting. These
symptoms occurred in more than 70% of patients (Fig. 2).

Table 4 presents the results of measurement of the rate
of saliva flow. Stimulated and unstimulated saliva flow
were both significantly lower in patients from the research
group, when compared with the control group.

Discussion

Chemotherapeutic agents demonstrate toxicity to rap-
idly dividing cells. Tissues with rapid cell turnover are not
only neoplasms, but also healthy tissues of the organism.
The oral cavity is lined with rapidly dividing keratinising
or non-keratinising stratified squamous epithelium (cell
turnover within 5-8 days). Non-keratinising epithelium is
located, inter alia, on cheeks, lips, soft palate, the floor of
the mouth, and the ventral part of the tongue. Because
of the nonspecific cytotoxic activity of chemotherapy, oral
epithelial tissue is exposed to the toxic effects of chemo-
therapy. Cytotoxic drugs damage the oral mucosa by two
mechanisms [5]: chemotherapy causes damage to the
DNA of progenitor cells belonging to the basal layer of the
epithelium, and it leads to induction of programmed cell
death — apoptosis. Both mechanisms result in thinning
of the epithelium and disorders of regeneration process.
What is more, it has been stated that in submucosal tis-
sues of patients receiving anti-neoplastic treatment, the

levels of pro-inflammatory cytokines, such as tumour
necrosis factor-a, interleukin-1, and interleukin-6, are el-
evated. This fosters the development of inflammation and
the formation of erosions and ulcerations. The results of
the present study demonstrate that in more than 58% of
patients treated with chemotherapeutic agents, epitheli-
al lesions — erosions and ulcerations — are detected. Ul-
cerative lesions did not occur among the patients in the
control group. Among patients in the control group, only
erythema or redness were detected. Elting et al., in their
work, reported the outcome of a study involving 599 pa-
tients. During the 1236 cycles of chemotherapy, in 37% of
patients inflammation of the oral mucosa was stated [6].
Mazzeo et al. found that in the secretion of the salivary
glands, cytostatic metabolites are present, which may fur-
ther exacerbate inflammation of the mucous membranes
of the oral cavity [7]. Analysis of questionnaires concern-
ing subjective symptoms appearing in the stomatognathic
system has shown that patients undergoing anti-neoplas-
tic treatment experience significant discomfort associated
with administered therapy. Patients from the study group
complained more frequently on xerostomia (82.76%), taste
disorders (72.41%), nausea, and vomiting (82.76%) than
did patients from the control group. The study by Dik-
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Fig. 1. The incidence of pathological lesions of the mucous mem-
branes in patients treated with chemotherapy
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Table 3. The prevalence of subjective symptoms among examined patients

Subjective Number of patients Total Percentage Number of patients Total Percentage
symptoms from the study number occurrence of from the control number occurrence of
group reporting of patients a particular symptom  group reporting the of patients a particular symptom
the presence from study among patients from presence of a particular from control among patients from
of a particular group study group symptom group control group
symptom
feeling 14 58 24.138% 0 30 0.000%
of mouth
soreness
feeling of 18 58 31.034% 0 30 0.000%
burning in oral
cavity
dryness of oral 48 58 82.759% 5 30 16.667%
mucosa
feeling of “pins 13 58 22.414% 0 30 0.000%
and needles”
(paresthesia)
taste 42 58 72.414% 0 30 0.000%
disturbances
bleeding gums 11 58 18.966% 7 30 23.333%
(gingivitis)
difficulties in 24 58 41.379% 0 30 0.000%
food intake
trismus 6 58 10.345% 0 30 0.000%
the feeling 8 58 13.793% 0 30 0.000%
of tension in
mastication
muscles
feeling of 13 58 22.414% 2 30 6.667%
numbness
and tingling of
lower lip
feeling of 2 58 3.448% 0 30 0.000%
inappropriate/
unpleasant
sensation
(dysesthesia)
nausea and 48 58 82.759% 0 30 0.000%
vomiting

Table 4. Unstimulated and stimulated salivary flow rate

Study group Control group Statistically significant differences between
[ml/min] (M % SD) [ml/min] (M % SD) results in control and research group (p < 0.05)
Average unstimulated salivary flow 0.129 +0.102 0.275 +0.047 Yes
Average stimulated salivary flow 0.812 +0.095 2.112 +0.101 Yes

ken reported that nausea occurred in 54% of patients [8].
Brown et al,, in their work, reported 223 cases of patients
undergoing systemic antitumor therapy. In 51% of these
patients pain, burning, and dryness described as “sore-
ness of the mouth” (sore mouth syndrome) occurred [9].
Studies conducted by Cheng on 88 patients undergoing
cancer therapy showed that 72% of patients had a feeling
of mouth dryness, 63% had taste disorders, and 40% re-
ported difficulties in swallowing [10]. The results obtained
in the present study allow us to state unequivocally that
chemotherapy has a significant impact on the quality of

patients’ life. It is worth noting that the severity of symp-
toms may even make it impossible to intake food. One pa-
tient from the study group had such severe oral mucositis
that pain made it impossible to administrate solid food.
Slightly higher incidence of bleeding gums stated in the
control group, compared to the study group, may be asso-
ciated with more frequent teeth brushing by healthy pa-
tients. Usually patients observe gingival bleeding directly
after teeth brushing. Patients during chemotherapy are
usually weak and occasionally are unable to perform oral
hygiene procedures, so they do not observe gingival bleed-
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Fig. 2. The prevalence of subjective symptoms among patients treated with chemotherapy

ing. The ecchymosis found in three patients from control
group was probably the result of mechanical injury during
the process of biting — the ecchymoses were located in
the mucosa of the cheek on the level of the occlusion line.
The high rate of ecchymosis in oncological patients may
be a result of the negative influence of cytotoxic drugs on
bone marrow cells. Ecchymosis can be a sign of a low
platelet count during therapy. It should be noted that
submucosal extravasation of blood in patients from the
study group was located in different areas of the oral cav-
ity (soft palate, floor of the mouth, lower lip, and muco-
sa of the cheek). The erythema found in 10% of patients
from the control group can be associated with chronic
periodontitis. The incidence of erythema in th study group
is significantly higher than in healthy patients (51.724%),
which is the result of the failure of the immune system
and increased inflammation process in the periodontal
sockets.

An important and frequently occurring complication
of chemotherapy is oral candidiasis. Fungal infections are
promoted by reduction of salivation, neutropaenia, lympho-
cyte disorders, and changes in the bacterial flora of the oral
cavity [11]. Silverman et al. described the effect of co-ag-
gregation between certain strains of bacteria, in particular
Streptococci and the fungus Candida albicans [12]. Other
synergistic interactions can be found between oral fungi
and Staphylococcus aureus [13]. The results obtained in the
present study showed that fungal changes occurred at least
once during therapy in 29 patients treated with cytostatics
(50% of patients). Such changes occurred only in one pa-
tient in the control group. This allows us to state the thesis
that there is a relationship between the effects of chemo-
therapy and the incidence of fungal infections of the mouth.

The results of the rate of salivation measurements clear-
ly indicate that systemic chemotherapy leads to reduction
of saliva secretion by the salivary glands. Stimulated (stim-
ulated whole saliva — SWS) and unstimulated (non-stimu-
lated whole saliva — nSWS) saliva release rates were lower
in the study group compared to the control group. These
results are consistent with the outcomes of the study by
Harrison et al., who studied the rate of SWS secretion in
patients treated with cyclophosphamide, methotrexate,
and fluorouracil [14]. The results obtained by Harrison et
al. showed that SWS secretion in patients undergoing che-
motherapy was significantly lower (0.96 ml/min) than in
healthy patients (2.33 ml/min) and lower than in patients
with cancer who were not yet subjected to systemic therapy
(1.81 ml/min). Jensen et al. showed that the reduced secre-
tion of saliva can persist for up to a year after treatment
with cytotoxics. About 12 months after the completion of
chemotherapy, the rate of secretion and the amount of sa-
liva flow return to normal [15]. Saliva insufficiency greatly
promotes the development of oral lesions. Reduced salivary
gland secretion leads to increased epithelial mechanical
damage due to a lack of moisturisation of mucosal mem-
branes. Moreover, the defence activity of saliva is reduced
due to lack of immunoglobulins, lysozyme, lactoferrin, and
other antibacterial substances contained in saliva. Research
conducted by McCarthy et al, performed on 63 patients
treated with fluorouracil, showed that there is a relationship
between chemotherapy-induced reduction in saliva secre-
tion and neutropaenia, and the occurrence of inflammation
of the oral mucosa [16]. In the present study, dryness of the
mouth was stated by 82.759% of examined patients during
chemotherapy. The decrease in salivary flow is a factor that
has a significant influence on the exacerbation of all inflam-
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mation processes in the oral cavity and higher incidence of

mechanical injuries of mucosa due to lack of lubrication.

Dryness of the mouth in the control group (16.667%) was

discovered in menopausal women. The menopause is ac-

companied by the occurrence of oral symptoms. One of the
most common complaints reported by menopausal women
is the feeling of xerostomia and burning mouth. In most cas-
es the feeling of dryness in only a subjective complaint and
the examination of salivary flow and status of oral mucosa
does not reveal abnormalities. In the present study women
who complained of mouth dryness were free from ulcer-
ations or severe oral inflammations [17, 18]. It should also
be noted that saliva is essential in the process of flavour
recognition. Insufficient moisturisation of the oral mucous
membranes alters the perception of taste stimuli. The taste
disorders reported by 72.414% of the patients in the study
group may result from a reduced level of stimulated saliva
secretion. It should be noted that in some cases, taste dis-
turbances lead to a reduction in the appetite of patients.

Nausea, vomiting, and lack of appetite can result in malnu-

trition of the body. Deficiency of nutrients can significantly

worsen the patient’s condition, exacerbating the side effect
symptoms of chemotherapy.

Oncological treatment with cytotoxic drugs leads
to a number of side effects, which are localised in the
stomatognathic system. These oral complications can
greatly reduce the quality of patients’ lives. What is more,
oral inflammations can lead to extremely dangerous sys-
temicinfections in patients whose immune system is com-
promised by cytotoxic agents. Prevention or early detec-
tion of local oral pathologies is important in the treatment
process of oncological patients. Local treatment of oral in-
fections with antibiotic-antifungal agents, supporting the
systemic treatment and improving the overall blood mor-
phology in oncological patients, leads not only to improve-
ment in the condition of the oral epithelium, but also the
general health status of patients. Co-operation between
the oncologist and other specialists during the process of
anti-neoplastic treatment can improve the quality of pa-
tients’ lives and ameliorate the results of therapy [19].

In conclusion:

1. Cytotoxic therapy is often associated with the occurrence
of side effects in the oral cavity, due to the low specificity
of the action of chemotherapeutic agents.

2.An important factor intensifying the occurrence of oral
inflammations and infections is insufficient secretion of
salivary glands.

3. The higher risk of the occurrence of pathological changes
in the stomatognathic system of patients during chemo-
therapy, compared to the healthy population, should be
taken into consideration during the planning of oncologi-
caltreatment. Patients should be subjected to a stomato-
logical examination before the start of therapy to min-
imise the risk of oral complications. It should also be
mandatory for patients to undergo periodic stomatologi-
cal check-ups during the period of chemotherapy so that
any lesions or pathologies can be discovered and treated.
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